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Ljiljana Nedi¢, student prodekan

Medicinski fakultet Univerziteta u Novom Sadu

GOVOR DOBRODOSLICE

Drage kolege, naucnici, uvaZzeni ¢lanovi komisija,

U ime studenata Medicinskog fakulteta Novi Sad, Zelim da vam uputim srda¢nu dobrodislicu na 53.
Kongres studenata biomedicinskih nauka Srbije sa medunarodnim uceséem.

Zelim Vam uspe$no prezentovanje radova, zanimljive sesije, odlican provod, da izdrZite pesacenje
po brdima, upoznate kopaonicki kraj, sklopite nova poznanstva, prijateljstva, ljubavi, da se uvek rado seéate
ovog kongresa.

Posebno bih pozdravila studente koji prvi put izlaZu svoje radove. Naucno - istrazivacki rad treba
da predstavlja sastavni deo vaseg profesionalnog Zivota i usavrSavanja. Nadam se da ¢e Vas iskustvo koje
steknete na Kongresu ohrabriti da i narednih godina vredno radite i u€estvujete, sa Zeljom da naucite nesto
novo ali da i drugima prenesete svoja saznanja.

Pohvalila bih Organizacioni odbor. Dugogodisnja tradicija nacionalnog kongresa je stavila pred
mladi tim Naucne sekcije Saveza studenata Medicinskog fakulteta Novi Sad jedan veliki zadatak. UloZeno je
mnogo truda i energije u samu organizaciju. Sigurna sam da ée ispuniti sva vasa ocekivanja i omoguditi da
radovi, koji su prosli recenziju, na pravi nacin predstave Vas fakultet.

Dobro dosli na Kopaonik!

Srdaéno,Ljiljana Nedié
Student prodekan Medicinskog fakulteta u Novom Sadu
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PREDGOVOR

Kongres studenata biomedicinskih nauka Srbije sa medunarodnim uceS¢em je najstarija i najveca
studentska naucna manifestacija. Ve¢ pola veka na kongresu se okupljaju studenti svih drZzavnih medicinskih
fakulteta Srbije- Medicinskog fakulteta u Beogradu, Kragujevcu, NiSu, Pristini (sa priviemenim sedistem u
Kosovskoj Mitrovici) i Novom Sadu. Osnovan kao Kongres studenata medicine i stomatologije, danas ovaj
skup objedinjuje studente i drugih biomedicinskih nauka- farmacije, molekularne biologije, zdravstvene
nege, specijalne rehabilitacije i edukacije, veterinarske medicine.

Ulogu organizatora kongresa svake godine dobija Centar za naucno-istrazivacki rad studenata sa drugog
fakulteta biomedicinskih nauka iz nase zemlje. Ove godine, velika Cast i odgovornost da organizuje 53.
Kongres studenata biomedicinskih nauka Srbije sa medunarodnim uceSéem poverena je Nauénoj sekciji
Saveza studenata Medicinskog fakulteta Novi Sad.

Kongres je opstao zahvaljujudi istrajnosti i radoznalosti studenata, kao i podrsci njihovih profesora. Stoga
je zadatak organizatora da omogudi studentima, koji su zapoceli svoj rad u nauci, uslove za izlaganje rezultata
svojih novih istraZzivanja i za razmenu naucnih iskustava. U dogovoru sa predstavnicima preostalih fakulteta,
doneta je zajednicka odluka da se na kongresu ukinu nagrade za najbolje radove u sesiji. Ovo je ucinjeno
sa namerom da se umesto nadmetanja podstakne saradnja i interesovanje za rad kolega ¢ime se ujedno
podstice i razvija timski duh, znacajan za bududi rad.

Kongres pruza priliku studentima da se upoznaju i uspostave saradnju sa kolegama drugih fakulteta. Na
kongresu ucestvuju i studenti iz susednih zemalja- Republike Makedonije, Crne Gore i Republike Srpske.
Ukupno je prijavljeno 784 studenta da prezentuje svoje radove na kongresu. Njihove prezentacije e slusati i
ocenjivati 107 ¢lanova stru¢ne komisije.

Potrudili smo se da osmislimo program kongresa tako da ga ¢ine tematski povezana predavanja i radionice.
Tema ovogodisnjeg kongresa je posvecena transplantaciji i donorstvu organa. Zahvaljujemo gostujuéim
predavac¢ima: dr Gordani Nikcevi¢, visSem nau¢nom saradniku Instituta za molekularnu genetiku i geneticki
inZenjering, prof. dr Igoru Miti¢u, upravniku Klinike za nefrologiju i klinicku imunologiju Klinickog Centra Novi
Sad, i akademiku prof. dr Nebojsi Lali¢u, dopisnom ¢lanu SANU, Sto su prihvatili poziv da sa nama podele svoje
naucno i strucno iskustvo i znanje. Zahvaljujemo Komitetu za medunarodnu saradnju studenata medicine,
Kosani Mitrovi¢ i njenim saradnicima, na pomoci u organizovanju radionica. Tokom ovih radionica uéesnici
¢e moci da se upoznaju sa vestinama pojedinih metoda hirurskog Sivenja i vezivanja ¢vorova, da diskutuju i
reSavaju dileme na teme donorstva organa i javnog zdravlja, da potpisuju donorske kartice.
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Zvani¢an deo programa kongresa ucesnici ¢e biti u moguénosti da upotpune organizovanim izletima,
razvojem sportskog duha u igri ekipnih sportova i veCernjim druzenjem uz muziku.

Zahvaljujuéi pomoéi koju nam je pruzila prof. dr Mirjana Zivoti¢-Vanovi¢, nacelnik Sektora za $kolovanje
i naucno-istrazivacki rad VMA, kolege sa Medicinskog fakulteta Vojnomedicinske akademije Univerziteta
odbrane u Beogradu ¢e prvi put ucestvovati na Kongresu studenata biomedicinskih nauka Srbije sa
medunarodnim uce$éem. Sestoro kadetkinja i kadeta, prve, druge i trec¢e klase VMA, ¢e kao gosti kongresa
prikupljati iskustva za svoj buduci naucno-istraZivacki rad, a sa nama deliti pojedinosti i iskustva svog
gkolovanja na VMA. Zahvaljujemo prof. dr Gordani Panovoj, profesoru Fakulteta medicinskih nauka u Stipu,
sto je okupila grupu studenata Univerziteta Goce Delcev i prijavila ih za uces¢e na kongresu.

Zahvaljujemo svim predsednicima Centara za naucno-istrazivacki rad studenata i njihovim zamenicima:
kolegama Ivani Miti¢, Andrijani Puzovié, Aleksandri Vranié, Jelici Rogi¢, Veselinu Nasufoviéu, Dejanu
Radakoviéu, Vladanu Bordeviéu i Igoru Mamli¢u, UroSu Glavini¢u, Marku Pajicu, Sasi Jovanoviéu i Predragu
Vuéetiéu, Ivanu Zivkoviéu i Mirku Miki¢u. Oni su izuzetnom saradnjom i posveéeno$éu pomogli u organizaciji
ovog kongresa.

Svim clanovima strucne komisije takode zahvaljujemo Sto svojim savetima i pitanjima obezbeduju
kvalitetnu diskusiju i stimuliSu studente da dalje tragaju za novim saznanjem.

Pozdravljamo struc¢nost i efikasnost svih zaposlenih agencije PanaComp, g-de Jadranke Petrovi¢ i njenog
tima saradnika.

Za strpljenje i umesnost u dizajniranju i pripremi za Stampu kongresnog programa i knjige saZetaka,
zahvaljujemo Milanu Levnaji¢u, masteru grafickog dizajna.

Zahvaljujemo gospodinu Rajku Kosijeru, direktoru izdavackog preduzeéa KAIROS, kao i direktoru,
gospodinu Bojanu Visicu, i svim zaposlenima Stamparije ,,Buduénost” a.d. na profesionalnoj pomodi u brzom
i kvalitetnom Stampanju kongresnog materijala.

Postovani ¢lanovi komisije, gosti kongresa, drage koleginice i kolege,

Zelimo vam uspesan rad tokom kongresa i da vas na 53. Kongres studenata biomedicinskih nauka Srbije sa
medunarodnim uées¢em podsedaju prijatna iskustva i prijateljstva koja ste tokom kongresa stekli!

U ime Organizacionog i Nadzornog odbora kongresa,

Predsednik Organizacionog odbora
Aleksandra Vejnovié
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Igor Miti¢, redovan profesor Medicinskog fakulteta Novi Sad

Klinika za nefrologiju i klinicku imunologiju Klinickog Centra Novi Sad

Petak, 27.04.2012. 19:00-20:00, Velika sala kongresnog centra

BIOGRAFIJA

Igor Miti¢ roden je 27.05.1961 u Novom Sadu. Osnovnu 3kolu i Srednju medicinsku Skolu zavrsio je u
Novom Sadu. Medicinski fakultet je upisao 1979. godine, a diplomirao 1985. godine sa prosecnom ocenom
9.60. Po zavrsetku lekarskog staza, radio je 1986-1988. godine u Instiutu za onkologiju, Sremska Kamenica,
kao asistent u naucéno-istrazivackom radu za oblast patologija. Od 1988. godine zaposlen je na Klinici za
nefrologiju i klinicku imunologiju, Instituta za interne bolesti, Klinickog Centra Novi Sad, kao odeljenjski lekar,
od 1995. do 1998. godine kao nacelnik Imunoloske laboratorije Instituta za interne bolesti, od 1998. do 2002.
godine kao nacelnik Odeljenja za transplantaciju bubrega Klinike, a od 2002. godine je Upravnik Klinike za
nefrologiju i klinicku imunologiju Klinickog Centra Novi Sad.

Od 1988. do 1992. godine biran je u zvanje asistenta u naucno-istrazivackom radu na predmetu
Interna medicina, 1992. godine izabran je u zvanje asistenta, 2001. godine u zvanje docenta, a od 2012.
u zvanje redovnog profesora na predmetu Interna medicina (nefrologija i klinicka imunologija). Tokom
1992. godine zavrsio je specijalizaciju iz interne medicine, a 1998. uZu specijalizaciju iz nefrologije, a tokom
1995/1996. pohadao je poslediplomsku nastavu iz reumatologije, na Medicinskom fakultetu u Beogradu.

Magistrirao je 1991. godine sa temom: “Bubrezne promene u sistemskom eritemskom lupusu” i
doktorirao 2001. godine sa temom: “"Poremecaji funkcije T limfocita u sistemskom eritemskom lupusu” na
Medicinskom fakultetu u Novom Sadu.

Autor je viSe radova iz oblasti glomerulopatija, dijagnostike i terapije sistemskih autoimunih
bolesti i transplantacije bubrega. UsavrSavao se u Columbia Presbiterian College of Surgeons and Physicians
u Njujorku (SAD), Medicinskom fakultetu u Frajburgu (Nemacka) i IKEM u Pragu (Ceka). U¢estvuje kao
konsultant u oblasti imunologije u 2 internacionalna projekta, bio je ucesnik viSe naucno-istrazivackih
projekata pokrajinskog i republickog ranga, a trenutno je angazovan u kao saradnik u jednom nacionalnom
projektu iz oblasti bazi¢nih disciplina.

Govori engleski jezik. OZenjen je i ima dve Cerke.
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TRANSPLANTACIJA ORGANA - STVARNOST MEDICINE XXI VEKA

Transplantacija je najbolji trenutno dostupni metod lecenja bolesnika sa ireverzibilnim ostecenjima
strukture i funkcije razli¢itih parenhimskih organa. lako je kaoideja poznata vekovima, tek je razvoj medicinskih
i tehnoloskih saznanja XX veka, omogucio da se do tada samo teoretska moguénost leCenja zamenom obolelih
organa pretvori u prakticno primenjivu medicinsku disciplinu.

Klinicka uspesnost transplantacije potvrdena je poslednjih 50 godina, a primena savremenih
imunosupresivnih protokola doprinela je da lecenje transplantacijom znacajno smanjuje optereéenje
zdravstvene sluzbe i zdravstvenih fondova koji je za leCenje terminalnih bolesti neprihvatljivo visok. Sve ovo
rezultiralo je ¢injenicom da preko 2 miliona ljudi danas Zivi sa transplantiranim organima. Medu njima je
najviSe bolesnika sa transplantiranim bubregom, ali je veliki i broj bolesnika sa transplantacijom jetre, srca,
pluéa, creva, pa i komplikovanih tkivnih sistema, kao sto su ruka ili lice. Kako transplatacija zahteva primenu
razlicitih imunosupresivnih lekova u le¢enju, ogroman broj istraZivanja posvecenih izucavanju teoretske i
praktiéne imunologije posveéen je ovoj temi.

Iskustva u primeni lekova i postupaka, preneti su poslednjih godina iz transplantacine medicine u druge
medicinske discipline sa velikim uspehom. Istovremeno, razvoj vestacki izazvanog imunokompromitovanog
stanja primaoca organa predstavlja izazov za dijagnostiku i leCenje i ¢ini transplantacionu praksu u potpunosti
novom i ,vestackom granom“ medicine.

Osim medicinskih i tehnoloskih problema, tokom razvoja transplantacije pojavili su se i brojni eticki izazovi.
Nacin izbora davaoca organa, Zivog ili kadaveri¢nog, a narocito izbor i selekcija primaoca postavljaju pred
medicinsko osoblje ogromne moralne dileme, koje ne postoje u drugim granama medicine.

U celini, transplantaciona medicina je u potpunosti arteficijalna procedura, Cija je uspesnost u nasoj zemlji
zasnovana na entuzijazmu malog broja pojedinaca. Samo adekvatna edukacija svih zdravstvenih radnika, uz
medijsku promociju i opstu edukaciju stanovniStva moZe dovesti do povecanja broja transplantacija u nasoj
sredini.
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Gordana Nikcevi¢, visi naucni saradnik u Laboratoriji za molekularnu hematologiju

Institut za molekularnu genetiku i geneticko inZenjerstvo, Univerzitet u Beogradu

Subota, 28.04.2012. 19:00-20:00, Velika sala kongresnog centra

BIOGRAFIJA

Datum rodenja: 03.04.1960.

Adresa: Laboratorija za molekularnu hematologiju
Institut za molekularnu genetiku i geneticko inZenjerstvo (IMGGI)
Vojvode Stepe 444a, P.O. Box 23, 11010 Beograd

Telefon: 011 3976 445

Fax. 011 3975 808

Email: gordnik@eunet.rs

Obrazovanje:

1998 — Doktor bioloskih nauka — Bioloski fakultet, Univerzitet u Beogradu
1988 — Magistar bioloskih nauka — Bioloski fakultet, Univerzitet u Beogradu
1984 — Diplomirani biolog, smer molekularna biologija i fiziologija, Bioloski fakultet, Univerzitet u Beogradu

Profesionalno iskustvo:

2011 - danas  Visi naucni saradnik, Laboratorija za molekularnu hematologiju, IMGGI

2006 - 2010 Visi naucni saradnik, Laboratorija za humanu molekularnu genetiku, IMGGI

2001 - 2006 Zamenik direktora, IMGGI

2000 - 2006 Naucni saradnik, Laboratorija za humanu molekularnu genetiku, IMGGI

1996 - 2000 IstraZiva¢, Odsek za fiziologiju i biofiziku, llinois univerzitet u Cikagu, SAD

1993 - 1996 Gostujudi istraZiva¢, Odsek za fiziologiju i biofiziku, llinois univerzitet u Cikagu, SAD

1988 - 1993 Istrazivac saradnik, Laboratorija za deobu celija, IMGGI

1986 - 1988 Istrazivac pripravnik, Laboratorija za deobu ¢elija, Centar za geneticko inZenjerstvo, Beograd

Naucni interes:

e |zucavanje molekularnih mehanizama uklju¢enih u regulaciju ekspresije eukariotskih gena. lIstraZivanja su
ukljucivala rad na nekoliko razli¢itih model sistema: humani beta interferon, beta globin pacova, humani laki i teski
lanac miozina, humani SOX geni.
e Molekularna genetika retkih bolesti i farmakogenomika. IstraZivanja su vezana za analizu molekularne osnove i
dijagnostike razli¢itih retkih bolesti, kao i analizu genetickih polimorfizama vaZznih za optimizaciju koriséenja lekova
u tretmanu inflamatornih bolesti
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Izabrane publikacije:

1. Kotur N, Stankovic B, Kassela K, Georgitsi M,Vicha A, Leontari |, Dokmanovic L, Janic D, Krstovski N, Klaassen
K, Radmilovic M, Stojiljkovic M, Nikcevic G, Simeonidis A, Sivolapenko G, Pavlovic S, Patrinos G P, Zukic B.
6-mercaptopurine influences TPMT gene transcription in a TPMT gene promoter variable number of tandem
repeats-dependent manner. Pharmacogenomics. 2012 13:283-295.

2. Petrovic |, Nikcevic G, Zaric J, Ruegg C, Stevanovic M. VEGF and TNF up-regulate, NSAID down-regulate
SOX18 protein level in HUVEC. Cent Eur J Biol. 2010 5:427-434.

3. Nikcevic G, Savic T, Kovacevic-Grujicic N, Stevanovic M. Up-regulation of the SOX3 gene expression by
retinoic acid: characterization of the novel promoter-response element and the retinoid receptors involved. J
Neurochem. 2008 107:1206-1215.

4. Mojsin M, Grujicic NK, Nikcevic G, Krstic A, Savic T, Stevanovic M. Mapping of the RXRalpha binding
elements involved in retinoic acid induced transcriptional activation of the human SOX3 gene. Neurosci Res.
2006 56:409-418.

5. Nikcevic G, Kovacevic-Grujicic N, Stevanovic, M. Improved transfection efficiency of cultured human cells.
Cell Biol Int. 2003 27:735-737.

6. Nikcevic G, Perhonen M, Boateng S, Russell B. Translation is regulated via the 3’ untranslated region of
a-myosin heavy chain mRNA by calcium but not by its localization. J Muscle Res Cell M. 2000 21:599-607.

7. Nikcevic G, Heidkamp M, Perhonen M, Russell B. Mechanical activity in heart regulates translation of
a-myosin heavy chain mRNA but not its localization. Am J Physiol. 1999 276:H2013-H2019.

8. Hecht GA, Pestic L, Nikcevic G, Koutsouris A, Tripuraneni J, Lorimer D, Nowak G, Guerriero V, Elson E, de
Lanerolle P. Expression of the catalytic domain of myosin light chain kinase increases paracellular permeability.
Am J Physiol. 1996 271:C1678-C1684.

9. Obara K, Nikcevic G, Pestic L, Nowak G, Lorimer DD, Guerriero V Jr, Elson EL, Paul RJ, de Lanerolle P.
Fibroblast contractility without an increase in basal myosin light chain phosphorylation in wild type cells and
cells expressing the catalytic domain of myosin light chain kinase. J Biol Chem. 1995 270:18734-18747.
10.Knezic Z, Nikcevic G, Marjanovic J, Glisin V, Popovié Z. Constitutive interferon expression from retroviral
vector. Antivir Res. 1993 22:215-221.
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MATICNE CELIJE - BUDUCNOST MEDICINE

Maticne celije imaju izuzetnu osobinu da od njih nastaju svi tipovi ¢elija u telu. U mnogim tkivima
one predstavljaju bazu za obnavljanje Celija tokom Zivota. Razlikuju se od drugih tipova celija po tome Sto
mogu da se deobom samoobnavljajui/ili diferenciraju u specijalizovane celije odredenih tkiva.

Postoje razliCiti tipovi maticnih celija: embrionalne i somatske (adultne). One se razlikuju po
diferencijacionom potencijalu koji poseduju. Prema potencijalu, maticne celije mogu biti totipotentne,
pluripotentne, multipotentne, oligopotentne i unipotentne. Postoje i mati¢ne Celije kancera. Kancerogeneza
predstavlja klonalnu propagaciju mati¢ne celije kancera koja dovodi do stalnog rasta tumora. Nedavno
su naucnici uspeli da diferencirane adultne celije geneticki ,reprogramiraju” i dobiju celije sa osobinama
matic¢ne éelije (indukovane pluripotentne mati¢ne Celije). Ove ¢elije bi mogle biti polazna osnova za dobijanje
svih tipova ¢elija, i tako predstavljati ,,rezervnu banku” tkiva za svaku osobu. Danas su matic¢ne ¢elije predmet
ekstenzivnih istraZivanja. Na njima se testiraju novi lekovi. U regenerativnoj medicini su terapeutik koji najvise
obecava. Ocekuje se da c¢e one biti koriséene u bliskoj buducnosti za leCenje hematoloskih bolesti, sr¢anih
oboljenja, povreda kicmenog stuba, dijabetesa, reumatoidnog artritisa i Alzheimer-ove bolesti.

Klju¢ne reci: embrionalne maticne delije, adultne mati¢ne celije, maticne ¢elije kancera, indukovane
pluripotentne mati¢ne celije
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Nebojsa Lali¢, dopisni ¢clan SANU

redovni profesor Medicinskog fakulteta Univerziteta u Beogradu

BIOGRAFIJA

Roden je 14. januara 1958. godine u Beogradu. Osnovnu $kolu i gimnaziju zavrsio je u Beogradu. Diplo-
mirao je na Medicinskom fakultetu Univerziteta u Beogradu 1982. godine sa prose¢cnom ocenom 10,0.

0Od 1983. godine je zaposlen u Institutu za endokrinologiju, dijabetes i bolesti metabolizma Klinickog cen-
tra Srbije u Beogradu, specijalista interne medicine je od 1990. godine, a uZe specijalizacije iz endokrinologije
od 1998. godine. Magistarsku tezu je odbranio 1986. godine, a doktorsku disertaciju 1993. godine.

U Institutu za endokrinologiju, dijabetes i bolesti metabolizma Klinickog centra Srbije od 1995. godine
je bio Sef jedinice, od 1997. godine nacelnik odeljenja, a od 2003. godine je nacelnik Centra za metabolicke
poremecaje, intenzivni tretman i Celijsku terapiju u dijabetesu, dok je od 2001 godine zamenik direktora
Instituta.

Izabran je na predmetu Interna medicina na Medicinskom fakultetu Univerziteta u Beogradu u zvanje asis-
tenta pripravnika 1989. godine, asistenta 1991, docenta 1995, vanrednog profesora 1999. godine, i redovnog
profesora 2007.godine. Od 2002. godine obavlja duznost prodekana Medicinskog fakulteta u Beogradu.

0d 2003. godine je predsednik Republicke stru¢ne komisije za Se¢ernu bolest Ministarstva zdravlja Repub-
like Srbije.

Izabran je za dopisnog ¢lana SANU 2.11.2006. godine.

U toku svog naucnoistrazivackog rada autor je ili ¢lan autorskog tima u 563 publikacije, od ¢ega je u 180
prvi ili jedini autor. U okviru navedenog broja publikacija, objavio je 90 radova in extenso u ¢asopisima i zbor-
nicima, od cCega je 43 publikovano u ¢asopisima indeksiranim u internacionalnim bazama podataka (Current
Content/Science Citation Index i Medline)

Analiza ukazuje da je vecina navedenih publikacija iz oblasti dijabetologije Sto je kontinuirano domi-
nantna oblast naucnog interesa. U ovim radovima najviSe se bavio proucavanjem odnosa insulinske senzi-
tivnosti i insulinske sekrecije u dijabetesu, zatim ispitivanjem autoimunih mehanizama u osnovi nastanka
tipa 1 dijabetesa, proucavanjem mehanizama destrukcije transplantata ostrvaca endokrinog pankreasa i
metabolickim aspektima prevencije hroni¢nih komplikacija dijabetesa. U okviru svojih istrazivanja formirao
je istrazivacki centar u kome se, u delu klinickih ispitivanja, primenjuju slozene metode insulinskog klampa
kombinovane sa indirektnom kalorimetrijom i odredivanjem produkcije glukoze u jetri, dok se, u delu labora-
torijskih istrazivanja, razvijaju najsavremenije metode ispitivanja izolovanih pankreasnih ostrvaca i limfocita
pacijenata sa tipom 1 dijabetesa.
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OdrzZao je 64 predavanja po pozivu na medunarodnim (16) i nacionalnim nauc¢nim skupovima (48), bio
je recenzent i ¢lan uredivackog odbora u internacionalnim (International Diabetes Monitor) i nacionalnim
Casopisima (Srpski arhiv) i ¢lan nau¢nog odbora na medunarodnim (10) i nacionalnim (22) skupovima.

Od 1983. godine uklju¢en je kao istraZiva¢ saradnik u radu na projektima koje je finansirala Republi¢ka
zajednica nauke Srbije, Osnovna zajednica nauke Beograda i Ministarstvo za nauku Srbije a od 2001. je ruko-
vodilac projekta.

0Od 1994 ucestvuje kao rukovodilac centra u 5 medunarodnih projekata Boravio je na usavrsavanju u Bio-
medicinskom centru Univerziteta u Upsali, Svedska 1981. godine, u Joslin Diabetes Center-u, Medicinskog
fakulteta Univerziteta Harvard u Bostonu 1991. godine i u Centru za transplantaciju ostrvaca Univerziteta
Vasington, Sent Luis, SAD 1991. godine.

Bio je nosilac organizacije 31 internacionalnog i nacionalnog nau¢nog skupa u nasoj zemlji, od kojih je 7
organizovano u saradnji sa SANU. U poslednje tri godine organizovao je 6 seminara kontinuirane medicinske
edukacije, internacionalnih ili sa medunarodnim uce$éem, medu kojima je najveci znacaj imala poslediplom-
ska skola Evropske asocijacije za studiju dijabetesa 2005. godine.

U okviru Odeljenja medicinskih nauka SANU rukovodi Odborom za multidisciplinarna
istrazivanja Secerne bolesti a takode je ¢lan Odbora za kardiovaskularnu patologiju i Odbora za imunologiju.

U Endokrinoloskoj sekciji Srpskog lekarskog drustva ¢lan je od 1983.godine, u Udruzenju endokrinologa
Jugoslavije od 1984. godine a u Udruzenju za proucavanje Secerne bolesti od 1998.godine. Bio je sekretar
Endokrinoloske sekcije SLD od 1993-2001. godine a od 2003.godine je predsednik Odbora za dijabetes ove
Sekcije. Bio je sekretar Udruzenja endokrinologa Jugoslavije od 1995-2003. godine.

Clan je Udruzenja za aterosklerozu Srbije i Crne Gore od 1999. godine i sada je na duznosti generalnog
sekretara UdruZenja.

Takode, ¢lan je Evropske akademije za alergologiju i klinicku imunologiju od 1983 godine, Mediteran-
ske grupe za studiju dijabetesa od 1986 godine, Evropske asocijacije za studiju dijabetesa od 1989. godine,
Americke asocijacije za dijabetes od 1991. godine, Drustva za Celijsku transplantaciju od 1992. godine, Drustva
za transplantaciju ostrvaca od 1992. godine, Internacionalne asocijacije za transplantaciju pankreasa i ostrva-
ca od 1993. godine, Evropske grupe za proucavanje insulinske rezistencije (EGIR) od 1994. godine, Drustva za
imunologiju dijabetesa od 1995. godine, Evropskog udruZenja za aterosklerozu od 2000. godine, Internacio-
nalne dijabetesne federacije od 2002. godine.

Od 2001. godine je predsednik ekspertske grupe za Nacionalni vodic klinicke prakse Diabetes mellitus i
bio je urednik prvog izdanja ovog Vodic¢a 2002. godine. Od 2005. godine predsedava ekspertskom grupom za
Nacionalni vodi¢ Prevencija tipa 2 dijabetesa i bio je urednik prvog izdanja 2005. godine. Od 2006. godine je
¢lan Republicke stru¢ne komisije za nacionalnu strategiju prevencije i kontrole hroni¢nih nezaraznih bolesti.
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KOMITET ZA MEDUNARODNU SARADNJU STUDENATA MEDICINE - SRBIJA
IFMSA-SERBIA

RADIONICA 1

“ISTINE | ZABLUDE O POLNO PRENOSIVIM BOLESTIMA”
Cetvrtak, 26.04.2012. 16:00-18:00

Plan radionice:

Uvod- uopsteno o polno prenosivim bolestima

Nacini prenosenja i zastite

Igrica

Istine i zablude o Hepatitisima (A, B, C)

Igrica

Istine i zablude o HIV/AIDS-u

. Evaluacija

Vreme trajanja: 60 minuta

Koordinatori radionice: LORA LC NS Svetlana Petkov
LPO LC NS Maja Radanovi¢

NOUAwWNE

RADIONICA 2

“TEHNIKE HIRURSKOG SIVENJA | VEZIVANJA HIRURSKOG CVORA”
Petak, 27.04.2012. 13:00-15:00

Plan radionice:

1. Uvod —istorijat hirurSke tehnike, pravila sepse i antisepse, uopsteno o osnovnim tehnikama vezivanja
hirurskog ¢vora.

2. Prakti¢ni deo — prakti¢na demonstracija vezivanja hirurskog ¢vora i rad sa svim ucesnicima radionice.

Vreme trajanja: 60 minuta

RADIONICA 3

“DONACIJA | TRANSPLANTACIJA ORGANA”
Subota, 28.04.2012. 14:00-16:00

Vreme trajanja: 60 minuta
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ORGANIZACIONI ODBOR

Predsednik organizacionog odbora: Aleksandra Vejnovi¢

Zamenici predsednika organizacionog odbora: Milica Odavi¢, Sandra Pjevac

Sektor za finansije: Milica Odavié

Sektor za nauku: Natasa Hini¢, Marija Zdrnja, Ana-Marija Vejnovié, Mila Kovacevi¢, Burdina Radenkovic,
Sanja Popin, Bojan Radovanovi¢, Nikola Martié.

e Sektor za tehnic¢ku podrsku: Natalia Hrubik, Jan Hrubik, Igor Mededovi¢, Nikola Rokvi¢, Jelena Kosjer.

NADZORNI ODBOR

e prof. dr Biljana Draskovi¢, prodekan za nauku Medicinskog fakulteta Novi Sad
e prof. dr Snezana Brki¢, prodekan za nastavu Medicinskog fakulteta Novi Sad
¢ Bojana Miljani¢, Sef racunovodstva

FAKULTETI-UCESNICI KONGRESA

=  Medicinski fakultet Univerziteta u Beogradu

= Medicinski fakultet Vojnomedicinske akademije Univerziteta odbrane u Beogradu
=  Fakultet medicinskih nauka Univerziteta u Kragujevcu

= Medicinski fakultet Univerziteta u Nisu

=  Medicinski fakultet u Pristini sa privremenim sedistem u Kosovskoj Mitrovici

=  Medicinski fakultet Univerziteta Crne Gore

=  Medicinski fakultet Foca Univerziteta u Istocnom Sarajevu

*  Fakultet medicinskih nauka Univerziteta Goce Del¢ev Stip

= Medicinski fakultet Univerziteta u Novom Sadu

=  Fakultet veterinarske medicine Univerziteta u Beogradu

= Departman za veterinarsku medicinu Poljoprivrednog fakulteta Univerziteta u Novom Sadu
=  Stomatoloski fakultet Univerziteta u Beogradu

=  Farmaceutski fakultet Univerziteta u Beogradu
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CLANOVI STRUCNE KOMISIJE

Medicinski fakultet u Pristini sa privremenim sedistem u

Kosovskoj Mitrovici:

ass. dr Danijela Ili¢

dr Momcilo Mirkovié¢

doc. dr Sladana Savi¢
doc. dr Ljiljana Popovié¢
ass. dr lvan Radi¢

ass. dr Nenad Milosevic¢
prof. dr Nebojsa Miti¢
prof. dr Sasa Sovti¢

prof. dr Milo$ Mirkovi¢
prof. dr Branko Mihailovi¢
ass. dr Milan Miladinovi¢
prof. dr Jovan Mladenovic¢
prof. dr Vukasin Andri¢
ass. dr Jugoslav Gasic¢

Medicinski fakultet Foca Univerziteta u Istocnom Sarajevu

e prof.dr Sinisa Risti¢

Farmaceutski fakultet Univerziteta u Beogradu

e prof. dr Vesna Kunti¢
e ass. dr Bojana Vidovic¢

Medicinski fakultet Univerziteta u Nisu

prof. dr Milan Visnji¢

prof. dr Dobrila Stankovi¢-Dordevic¢
prof. dr Mirjana Apostolovi¢

prof. dr Dragan Petrovi¢

prof. dr Goran Nikoli¢

prof. dr lvan Nikoli¢

prof. dr Nebojsa Dordevic¢

prof. dr Dusica Stojanovic¢

prof. Anti¢ Zorica

doc. dr Boris Dindi¢

doc. dr Aleksandar Visnji¢

doc. dr Radmila Velickovi¢-Radovanovié¢
doc. dr Dusan Sokolovi¢

doc. dr Goran Radenkovié¢

ass. dr Miodrag Stojanovié

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE

Medicinski fakultet Novi Sad

ass. dr lvica Lali¢

prof. dr Spela Golubovi¢

doc. dr SiniSa Babovi¢

ass. dr Bojana Krstonosi¢

dr Mirjana Milosevi¢

prof. dr Radmila Gudovi¢

prof. dr Katarina Sarcev

doc. dr Radovan Veljkovic¢

ass. dr Aleksandar Gluhovi¢
doc. dr Milanka Tati¢

drJelena lli¢,

ass. dr lvan Capo

prof. dr Dusan Lalosevic¢

doc. dr Predrag Buri¢

dr Smiljana Rajcevi¢

doc. dr Svetlana Kvrgi¢

ass. dr Tomislav Preveden

prof. dr Vesna Turkulov

doc. dr Sandra Stefan-Miki¢
prof. dr Dusko Kozi¢

doc. dr Viktorija Vucaj-Cirilovi¢
doc .dr Tatjana Brkanic

doc. dr Bojan Petrovi¢

dr Michal Potran

doc. dr Tatjana Cebovi¢

prof. dr Zdravko Kosjerina

ass. dr Jasminka Markovié

doc. dr Gordana Boji¢

prof. dr Vesna lveti¢

doc. dr Jelena Popadi¢-Gacesa
doc. dr Otto Barak

ass. dr Aleksandar Klasnja
prof. dr Aleksandar Raskovi¢
ass. dr Nebojsa Stilinovic¢

ass. dr Boris Milijasevi¢

ass. dr Miroslav Ili¢

doc. dr Ivan Kopitovi¢

prof. dr Tijana Momcilov-Popin
doc. dr Anastazija Stojsi¢-Milosavljevi¢
doc. dr Gorica Velisavljev-Filipovié
prof. dr Svetlana Saravolac-Stefanovic¢
prof. dr Mirjana Bogavac

prof. dr Aleksandra Kapamadzija
doc. dr Ljilja Torovi¢

doc. dr Natasa Mili¢

prof. dr Radenko Vukovié

doc. dr Igor Veselinovi¢

Medicinski fakultet Univerziteta u Beogradu

prof. dr Tatjana Simi¢

prof. dr Aleksandra Isakovic¢
doc. dr Slivio de Luka

prof. dr Miroslav Radenkovi¢
doc. dr Milos Bajcetic¢

prof. dr Branislav Filipovi¢
asist. dr Marina Deli¢

asist. dr Radmila Stevanovi¢
doc. dr borde Culafi¢

doc. dr Jasna Janci¢

asist. dr Maja Lackovic¢

asist. Katarina Jeremic

doc. dr Dragan Simi¢

prof. dr Dragan Sagi¢

doc. dr Mirjana Milinkovié¢
prof. dr Ljiljana Markovi¢-Denic¢
doc. dr Jasna Janci¢

prof. dr Nebojsa Lali¢

Fakultet medicinskih nauka Univerziteta u
Kragujevcu

prof. dr Nela Bonovié¢

prof. dr Vladimir Jakovljevi¢
ass, dr Milos Todorovi¢

dr Zivana Mini¢

doc. dr Vladislav Volarevié¢
prof. dr Vladimir Jurisi¢

Medicinski fakultet Vojnomedicinske akademije

prof. dr Mirjana Zivoti¢-Vanovi¢

Fakultet veterinarske medicine Univerziteta u
Beogradu

prof. dr Dragisa Trailovié¢
prof. dr Sonja Radojci¢
prof. dr Danijela Kirovski
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VOLUMETRIJSKA ANALIZA NUCLEUS CAUDATUS-A KOD PACIJENATA SA TRANSSEKSUALIZMOM

Autor: Milan Radovanovi¢, Marija Atanaskovi¢, Dusan Brki¢

e-mail adresa: miradov@ptt.rs

Mentor: ass. dr Ana Starcevic, prof. dr Branislav Filipovi¢

Institut za anatomiju “Niko Miljani¢”, Medicinski fakultet Univerziteta u Beogradu

Uvod: Transseksualizam se odlikuje ¢vrstim uverenjem i osecajem pripadnosti suprotnom polu nezavisno od
bioloskog pola. Postoji nesavladiva Zelja Ziveti kao osoba suprotnog pola, pa dolazi do potrebe za hiruskom
promenom pola. Prateéi simptom mogu biti anksioznost i depresija usled neprihvatanja od strane okruzenja. Postoje
dve vrste transseksualizma u zavisnosti od bioloskog pola, odnosno kako se transseksualac predstavlja: female-
to-male (F->M) i male-to-female (M->F). Nc.caudatus je tvorevina sive mase koja, osim $to anatomski ucestvuje u
izgradnji zidova bo¢nih komora, ucestvuje u uéenju i memoriji, a smatra se jednim od glavnih morfoloskih supstrata
odgovornim za anksioznost i depresiju.

Cilj: Ispitivanje specificnih volumetrijskih razlika bazalnih ganglija poredenjem zapremina nc.caudatus-a kod
transseksualaca sa zapreminama kontrola da bi se ustanovilo da li postoji sli¢nost/razlika u odnosu na biolo3ki pol.
Matrijal i metode: Korisé¢eni su MRI snimci dobijeni kod 10-transseksualaca i 10-kontrola. Snimci su rekonstruisani i
obradeni pomoc¢u kompjuterskih programa (MIPAV, DICOM). Merena je zapremina levog/desnog nc.caudatus-a kod
transseksualaca i uporedivana sa kontrolama.

Rezultati: Volumetrijski parametri nc.caudatus-a obe vrste transseksualaca u odnosu na parametre kontrola statisticki
se znacajno razlikuju, ¢ak u nekim slucajevima visoko statisti¢ki znacajno. Jedino kod F->M transseksualizma desni
nc.caudatus u poredenju sa muskom kontrolom ne pokazuje statisticku znacajnost razlike.

Zakljucak: Nase istrazivanje pokazuje da nedvosmisleno postoji znacajna statisticka razlika u volumetriji nc.caudatus-a
kod osoba sa transseksualizmom i kontrolne grupe. S obzirom da je broj ispitanika mali da bismo sa sigurnoscu rekli
da je ova bazalna ganglija razli¢ite zapremine nego kod normalnih, potrebno je povedati broj ispitanika da bi se
potvrdili ovi rezultati.

Kljuéne reci: transseksualizam, nc.caudatus, volumetrija

VOLUMETRIC ANALYSIS OF NUCLEUS CAUDATUS IN TRANSSEXUAL PATIENTS

Authors: Milan Radovanovi¢, Marija Atanaskovi¢, Dusan Brkic¢

e-mail address: miradov@ptt.rs

Mentor: ass. dr Ana Starcevic, prof. dr Branislav Filipovi¢

Institute of Anatomy “Niko Miljani¢”, Faculty of Medicine University of Belgrade

Introduction: Transsexuals experience themselves as being of the opposite sex, despite having the biological
characteristics of one sex. It’s unshakable conviction of belonging to the opposite sex, resulting in a request for
sex-reassignment surgery and following simptoms could be anxiouty and depression because society condemnation.
There are two types of transsexualism: female-to-male (F->M) i male-to-female (M->F). Caudate nucleus is a grey
matter structure, beside creating sides of lateral ventricles, also participate in learning and memory and lately
reputes as major response for anxiouty and depression.

The Aim: The aim of the study was to investigate sex-specific differences in basal ganglia morphology (caudate
nucleus) using MRI and to detect if there is any difference/analogy between transsexuals and reference male/female
controls in nc.caudatus volumetry examination.

Materials and methods: We performed MRI (Magnetic-Resonance-Imaging) scans on 10-transsexuals and 10-healty
controls. We used some computer software (MIPAV, DICOM) for image analyses and to measure the volume of left
and right caudate nucleus.

Results: Significant sex difference were found for caudate nucleus in transsexuals and controls, even in some cases
a high significant difference. But female-to-male transsexuals showed no significant difference for right nc.caudatus
between male reference controls.

Conclusion: Our study reveals that there is clearly a significant difference for caudate nucleus in transsexuals and
controls, but considering low number of adult subjects in the study to conclude that basal ganglia in transsexuals
has different volume against healty controls, we need to increase number of subjects to confirm this conclusion.
Key words: transsexuality, caudate nucleus, volumetry

UTICAJ MATERNALNE DEPRIVACIJE NA PARVALBUMIN POZITIVNE INTERNEURONE U MOTORNOM KORTEKSU
PACOVA

Autor: Natasa Stankovi¢, Slobodan Kapor, Dusan Vukicevi¢

e-mail adresa: natashhha@live.com

Mentor: prof. dr Vidosava Radonji¢

Institut za anatomiju “Niko Miljani¢”, Medicinski fakultet Univerziteta u Beogradu

Uvod: Maternalna deprivacija podrazumeva rano odvajanje mladunaca od majke i predstavlja opsteprihvacen model
za ispitivanje uticaja repetitivnog stresa u najranijem periodu Zivota na ponasanje jedinke u odraslom Zivotnom
dobu. Odrasli pacovi koji su rano po rodenju bili odvajani od majke, pokazuju znacajne promene u strukturi mozga,
neuroendokrinom sistemu i obrascima ponasanja, koje su karakteristi¢ne za obolele od shizofrenije ili od afektivnih
poremecaja ponasanja.

Cilj rada: Cilj ove studije je bio da se utvrdi da li postoji promena u ekspresiji parvalbumina na interneuronima u
motornoj kori mozga pacova, koji su 24h bili odvojeni od majke.

Materijal i metode:Pacovi su devetog postnatalnog dana bili odvojeni od majke na 24h prema standardnoj proceduri
maternalne deprivacije. Ekspresija parvalbumina na interneuronima u motornoj kori odredivana je analizom
koronarnih preseka mozga, udaljenih 250 um i bojenih posebnim imunohistohemijskim metodama.

Rezultati: Rezultati nisu pokazali statisticki znacajno smanjenje ekspresije parvalbumina na interneuronima motorne
kore.

Zakljucak:Tokom naseg istrazivanja uoceno je da maternalna deprivacija ne dovodi do smanjenja parvalbumin
pozitivnih interneurona u motornom korteksu pacova.

Kljucne reci: maternalna deprivacija, motorna kora, parvalbumin, shizofrenija.

IMPACT OF MATERNAL DEPRIVATION ON PARVALBIMIN POSITIVE INTERNEURONS
IN THE MOTOR CORTEX OF RATS

Author: Natasa Stankovi¢, Slobodan Kapor, Dusan Vukiéevi¢

e-mail address: natashhha@live.com

Mentor: prof. dr Vidosava Radonji¢

Institute of Anatomy “Niko Miljani¢”, Faculty of Medicine University of Belgrade

Introduction:Neonatal separation in ratshas widely been used as an animal model to study the effect of early life
events on behavioral developments in adulthood. Adult rats which had been separated from their mothers, showed
a significant alterations in brain structure, neuroendocrine system and behavioral patterns.

The Aim:The aim of the conducted study was to determine whether there is a change in expression of parvalbumin
positive interneurons in motor cortex, in rats which were subjected to maternal deprivation for 24h on postnatal
day 9.

Materials and methods: Rat pups were separated from their mothers on ninth post natal day, following the standard
maternal deprivation regulations. The expression of parvalbumin in interneurons was determined after analyzing
coronary sections of the brain, distanced 250 um each, and stained with specific immunohistochemical methods.
Results: The results did not show a statistically significant reduction in expression of parvalbumin positive
interneurons in motor cortex.

Conclusion:During our research it was noticed that maternal deprivation does not lead to a reduction in parvalbumin
positive interneurons in rat motor cortex.

Key words: maternal deprivation, motor cortex, parvalbumin, schizophrenia
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MORFOMETRIJSKA ANALIZA STRATUM — A PYRAMIDALE HIPOKAMPUSA
KOD MATERNALNO DEPRIVIRANIH PACOVA

Autori : Slobodan Kapor ,Darko Sarovi¢, Jelena Latinovi¢

e-mail adresa : kaporbg@gmail.com

Mentor: Prof. dr Valentina Nikoli¢

Institut za anatomiju ,, Niko Miljani¢“ , Medicinski Fakultet, Univerzitet u Beogradu,

Uvod : Maternalna deprivacija predstavlja rano odvajanje mladunca od majke i perinatalni model stresa. Kao takva
maternalna deprivacija dovodi do niza poremedaja ukljucujuci promene u mozgu, ali i promene u funkciji mnogih
drugih organa. Ti poremecaji pretezno uticu na razvoj hipokampusa,¢ija je uloga u nastanku psihijatrijskih bolesti
dominantna.

Cilj : Cilj istraZivanja bila je morfometrijska analiza volumena stratuma pyramidale kod pacova koji su bili izloZeni
maternalnoj deprivaciji devetog postnatalnog dana u trajanju od 24h.

Materijal i metode : U eksperimentima su kori$¢eni pacovi oba pola soja Wistar. Dve trudne Zzenke Wistar pacova su
pojedinacno ¢uvane u kavezima sa 12-¢asovnim ciklusom svetlo-mrak. Hrana i voda su bili dostupni adlibitum. U roku
od 24 sata od porodaja novorodeni pacovi iz dva legla su nasumi¢no pomesani i formirane su dve grupe Zivotinja:
eksperimentalna i kontrolna. Devetog postnatalnog dana jedna majka je od mladunaca (iz eksperimentalne grupe)
izmestena i premestena u poseban kavez, te posle 24h ta majka je vracena u maticno leglo.

Rezultati : Nasi rezultati pokazuju znacajnu razliku volumena stratum pyramidale u dve ispitivane grupe Zivotinja. U
grupi Zivotinja koje su bile izloZene maternalnoj deprivaciji devetog postnatalnog dana volumen stratuma pyramidale
se smanjio $to je statisti¢ki i dokazano ( p =0,028)

Zakljucak : Uoceno je da maternalna deprivacija predstavlja znacajan faktor koji dovodi do promena na hipokampusu
pacova.

Kljuéne reci : volumen hipokampusa , maternalna deprivacija, shizofrenija

MORPHOMETRIC ANALYSIS OF STRATUM PYRAMIDALE IN THE HIPOCCAMPUS
OF MATERNAL DEPRIVATED RATS

Author : Slobodan Kapor, Darko Sarovi¢, Jelena Latinovi¢

e-mail adress : kaporbg@gmail.com

Mentor : Prof. dr Valentina Nikoli¢

Institute of Anatomy ,, Niko Miljanic¢”, Faculty of Medicine, University of Belgrade

Introduction : Maternal deprivation is the early separation of mother and pups, and it is a model of perinatal stress.
As such maternal deprivation produces a range of disorders including changes in brain, and changes in the function
of many other organs.

The Aim : The aim of this study was the morphometric analysis of the volume of stratum pyramidale in rats exposed
to maternal deprivation ninth postnatal day during 24 hours.

Materials and Methods: In this experiment we used rats of both sexes, kind Wistar. Two pregnant female of Wistar
kind, were kept individually in cages with 12 hour light — dark cycle. Food and water were available ad libitum. Within
of 24 hours after birth, newborn rats from two litters were randomly mixed and we formed two groups of animalis
: experimental and control. On the ninth postnatal day, a mother of the pups ( from experimental group ) was
relocated and moved to a separate cage, and after 24 hours that mother was returned to the parent nest.

Results : Our results show a significant difference between the volume of stratum pyramidale in the two studied
groups of animals. In the group of animals that were exposed to maternal deprivation on ninth postnatal day,volume
of the stratum pyramidale was reduces and it is statistically proven ( p = 0,028 ).

Conclusion : It was observed that maternal deprivation is a significant factor which leading to changes in the
hippocampus of rats.

Key words : hippocampal volume, maternal deprivation, schizophrenia
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SINUS CORONARIUS, MIKROANATOMSKA STUDUJA

Autor: Srdan Dedi¢ i Milena Petrovi¢
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Mentor: prof. dr Milan Milisavljevi¢
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Uvod: Razumevanje sabirnog venskog sistema srca traZi poznavanje njegovog embrionalnog razvoja, uobicajenog
anatomskog izgleda i mogudih varijacija.

Cilj rada je prikaz merne i topografske karakteristike koronarnog sinusa (SC).

Materijal i metode: Mikromorfoloska istraZivanja su izvrSena na 25 srca kadavera oba pola (11 muskih i 14 Zenskih)
starosti od 40 do 75 godina (prosec¢no 59,5). Na 10 srca je primenjena tehnika mikrodisekcije pod stereomikroskopom
po njihovom injiciranju 10% rastvorom formalina, dok je na 15 srca koriS¢ena korozivna tehnika dobijanja vaskularnih
odlivaka vena i arterija srca

Rezultati: DuZina sinusa je bila u rasponu od 22,4 do 41,4 mm, prosec¢no 33,0 + 6,1 mm. Kalibar sinusa je najveci
na mestu njegovog zavrSetka, prose¢no 8,4 + 1,6 mm (od 6,6 do 12,0 mm), a najmanji u nivou njegovog pocetka,
prosec¢no 6,6 + 1,3 mm (od 5,0 do 9,6 mm). Grana bilo desne ili leve koronarne arterije namenjena vaskularizaciji
zadnjeg zida leve komore u 16 (64%) slucajeva je lezala niZe i dublje od SC, dok na 9 (36%) srca ova grana bila je
neposredno dublje od samog sinusa. U jednom slucaju postojale su dve gornje Suplje vene, desna i leva; v. cava
superior dextra (VCSD) i v. cava superior sinistra (VCSS), kao i zasebna v. hepatica sinistra (VHS), koje su zajedno sa
donjom Supljom venom bile pritoke desne pretkomore srca.

Zakljucci: sinus coronarius, koji nastaje u ranoj fazi embrionalnog razvoja, je kratko i Siroko sabirno vensko stablo u
koje se uliva vecina vena srca.

Kljuéne reci: sinus coronarius, venae cardiacae, vena cava superior sinistra

CORONARY SINUS, MICROANTOMICAL STUDY

Authors: Srdan Dedic¢ i Milena Petrovi¢
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Mentor: prof. dr Milan Milisavljevi¢

Institute of anatomy, Faculty of Medicine University of Belgrade

Introduction: Appreciation of the cardiac venous system requires an understanding of its embryological basis, its
usual patterns of distribution, and its common variations.

Aim is to present characteristics of measurement and topographical characteristics of the coronary sinus (CS)
Material and methods: The micromorpholic investigations were carried out on 25 human cadaver hearts (11 male
and 14 female persons), mean age 59,5; range: (40 to 75 years). Technique of microdissection under the stereoscopic
microscope was used in 10 cases and techniques to obtain vascular corrosion casts of veins and arteries of the heart
in 15 cases.

Results: The length of CS varied from 22,4 to 41,4 mm (33,0 + 6,1 mm). The diameter of CS was the largest at its
ending (from 6,6 to 12,0 mm, 8,4 + 1,6 mm), and the lowest at its inception (from 5, 0 to 9.6 mm, 6.6 + 1.3 mm).
The branch from the either right or left coronary artery intended to vascularize ventricular posterior wall in 16 (64%)
cases, lay down and deeper than the SC, while in 9 (36%) heart, this branch was deeper than just the sinuses. In
one case there were two superior v. cava, right and left, v. cava superior dextra (VCSD), and v. cava superior sinistra
(VCSS), and separate c. hepatica sinistra (VHS), which together with the inferior vena cava were tributaries of the
right atrium of the heart.

Conclusion: coronary sinus, which occurs early in embryological development, is short and broad collection of
venous tree that joins the majority of veins of the heart

Key words: coronary sinus, cardiac veins, left superior vena cava.




UTICAJ MATERNALNE DEPRIVACIJE NA PARVALBUMIN POZITIVNE INTERNEURONE U
RETROSPLENIJALNOM KORTEKSU PACOVA

Autor: Dusan Vukicevi¢, Natasa Stankovi¢, Miljana Backovic¢
Email adresa: vukdusan@hotmail.com

Mentor: Ass Dr Milan Aksi¢

Institut za Anatomiju, Medicinski fakultet u Beogradu.

Uvod: Maternalna deprivacija predstavlja rano odvajanje mladunca od majke i perinatalni model stresa. Takav stres
dovodi do Sirokog spektra promena u funkciji mozga.

Cilj: Cilj istraZivanja bilo je dokazivanje promena u retrosplenijalnom korteksu pacova koji su bili izloZzeni maternalnoj
deprivaciji devetog postnatalnog dana u trajanju od 24h, i veze tih promene sa kasnijim poremecajima ponasanja.
Materijal i metode: U eksperimentima su koris¢eni pacovi oba pola soja Wistar. Dve trudne Zenke Wistar pacova su
pojedinacno ¢uvane u kavezima sa 12-Casovnim ciklusom svetlo-mrak. Hrana i voda su bili dostupni adlibitum. U roku
od 24 sata od porodaja novorodeni pacovi iz dva legla su nasumi¢no pomesani i formirane su dve grupe Zivotinja:
eksperimentalna i kontrolna. Devetog postnatalnog dana jedna majka je od mladunaca (iz eksperimentalne grupe)
izmestena i premestena u poseban kavez, te posle 24h ta majka je vracena u maticno leglo.

Rezultati: U grupi Zivotinja koje su bile izloZene maternalnoj deprivaciji devetog postnatalnog dana nije nadeno
statisticki znacajno smanjenje broja parvalbumin pozitivnih interneurona.

Zakljucak: Zbog izrazite heterogenosti grupe nismo dosli do zaklju¢ka da maternalna deprivacija utice na broj
parvalbumin pozitivnih interneurona u retrosplenijalnom korteksu.

Kljuéne reci: parvalbumin, retrosplenijalni korteks, maternalna deprivacija , shizofrenija

THE INFLUENCE OF MATERNAL DEPRIVATION ON PARVALBUMIN POSITIVE INTERNEURONS
IN THE CORTEX RETROSPLENIJALNOM

Author: Dusan Vukicevi¢, Natasa Stankovi¢, Miljana Backovi¢
Email adress: vukdusan@hotmail.com

Mentor: Ass Dr Milan Aksi¢

Institute of Anatomy, Medical Faculty in Belgrade

Introduction: Maternal deprivation is the early separation of mother and pups, and it is a model of perinatal stress.
Such stress leads to broad specter of changes in the function of the brain.

Aim: The aim of this study was to prove changes in retrosplenial cortex in rats exposed to maternal deprivation ninth
postnatal day during 24 hours, and relation of the changes to the subsequent behavioral changes.

Material and methods: In this experiment we used rats of both sexes, kind Wistar. Two pregnant female of Wistar
kind, were kept individually in cages with 12 hour light — dark cycle. Food and water were available ad libitum. Within
of 24 hours after birth, newborn rats from two litters were randomly mixed and we formed two groups of animalis
: experimental and control. On the ninth postnatal day, a mother of the pups ( from experimental group ) was
relocated and moved to a separate cage, and after 24 hours that mother was returned to the parent nest.

Results: In the group of animals that were exposed to maternal deprivation on ninth postnatal day, statistically
significant reduction in the number of parvalbumin positive interneurons was not found.

Conclusion: Because of the significant heterogeneity of the group we didn’t come to the conclusion that maternal
deprivation affects the number of parvalbumin positive interneurons in the retrosplenial cortex.

Key words : parvalbumin, retrosplenial cortex, maternal deprivation, schizophrenia

VARIJACIE KOSTIJU KARLICE KOD ZENA U REPRODUKTIVNOM PERIODU
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Uvod: Karlica (pelvis) predstavlja kostanu strukturu koja ¢ini oslonac i vezu sa donjim ekstremitetima preko butnih
kostiju. Sa ginekoloskog aspekta vazno je poznavanje topografije karlice i njenih vaznih tacaka, Sto je posebno
znacajno za savremeno porodiljstvo. Takode, za savremeno akuserstvo vazne su i odgovaraju¢e mere male karlice
koje su, radi lakseg i preciznijeg merenja podeljene u Cetiri ravni-Hodgeove ravni. Suzene karlice oduvek su bile jedna
od glavnih komplikacija u akuserstvu. Teoretska podela suzenih karlica kod Zena danas obuhvata sedam podgrupa.
Cilj: Ispitati antropoloske karakteristike Zenske karlice i tendenciju njene eventualne promene u novoj generaciji.
Materijal i metode: Retrospektivna analiza istorija bolesti pacijentkinja hospitalizovanih na Institutu za ginekologiju
i akusSerstvo Klinickog centra Srbije u periodu od januara do septembra 2011. Studijom je obuhvadeno 45 Zena
odredenog Zivotnog doba, a analizirana su Cetiri parametra: c.bispinalis, c.bicristalis, c.bitrochanterica i c.extrena.
Rezultati: IstraZivanje je pokazalo da nema statisticki znacajne korelacije izmedu Zivotnog doba i veli¢ine karlicnog
precnika, izuzev u slucaju c.bitrochantericae.

Zakljucak: lako sprovedena na malom uzorku i u kratkom vremenskom periodu, ova studija je pokazala da postoji
trend promene oblika karlice od ginekoidnog ka androidnom.

Kljuéne reci: karlica, dijametri, suzenje.

PELVIC BONES VARIATION IN WOMEN OF REPRODUCTIVE AGE
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Introduction: Pelvis is bone structure that gives support and conection with lower extremities over thigh bones, so
staticly looking, pelvis is very important part of body. From the gynecological point of view, knowing of dimensions,
shape and topography of pelvis is the essential part of modern obstetrics. For modern obstetrics it is also important
to know pelvic diameters which are divided into four planes-Hodge’s planes. Narrowed pelvis has always been one of
the most important complications during labor. Theoretical distribution of narrowed pelvises is into seven subtypes.
Aim: To investigate anthropological characteristic of female pelvis and tendency of its potential change in new
generation.

Material and methods: Retrospective analysis of case records of patients that are admitted at the Institute for
Gynecology and Obstetrics of the Clinical Center of Serbia from January to September 2011. The study included 45
women in certain age, and four parameters: bispinal, bichristal, bitrochanterical and extern diameter.

Results: No statistical correlation was found between age and pelvic diameters, except in case of bitrochanterical
diameter.

Conclusion: Although the sample was small, and analysis was done in short period, it has shown that there is a
tendency of shape change from gynoid to android pelvis.

Key words: pelvis, diameters, stenosis.
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MORFOLOSKE KARAKTERISTIKE MISIENIH MOSTICA U NIVOU PREDNJE
MEDUKOMORNE GRANE HUMANOG SRCA
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Uvod: Misi¢ni mostici srca ili miokradni mostiéi su uZi ili Siri snopovi misi¢nih vlakana komora ili pretkomora, koja se
prebacuju preko sréanih arterija i/ili njihovih subepikardijalnih grana ili ih obuhvataju sa svih strana formirajuéi oko
njih petlje.

Cilj rada: Svrha rada je bila da se opiSu najznacajnije morfoloske karakteristike miokradnih mosti¢a u nivou prednje
medukomorne grane kod humanih fetusa.

Materijal i metode: Analizirano je 63 srca humanih fetusa razli¢itog pola i starosti, Cije su arterije prethodno
bile ispunjene kontrastom. Primenjena je disekciona metoda otvaranja grudnog kosa i vadenja fetusnog srca.
Kvantitativni parametri (kalibar arterije i Sirina mosti¢a) odredivani su uz pomo¢ Image J i statisticki analizirami.
Karakteristike mostic¢a su analizirane makroskopski, pod lupom i histoloski.

Rezultati rada: Miokardni mosti¢i su evidentirani kod 53,97% srca; kod 88,24% uzoraka konstatovano je prisustvo
jednog mostica, a kod 11,76% prisustvo dva mostica. Najzastupljeniji su miokardni mostiéi koji zahvataju istovremeno
proksimalni i srednji segment arterije. Nema statisticki znacajne korelacije izmedu Sirine mosti¢a i nedeljnog porasta
gestacijske starosti. Vrednosti kalibra proksimalnog i distalnog segmenta arterije kod uzoraka sa mosti¢cem vece su od
vrednosti istih segmenata bez mostica, ali dobijene razlike nisu statisticki znacajne. Kalibar arterije je bio veci, a njen
tok cesce vijugav u prisustvu miokardnog mostica.

Zakljucak: Miokardni mosti¢i u nivou prednje medukomorne grane evidentirani su u preko 50% srca. Najcesce se radi
o jednom mosticu, lokalizovanom na proksimalnom i srednjem segmentu arterije, a razlike u odnosu na pol i starost
fetusa nisu bile statisticki znacajne

Kljuéne redi: Fetus, srce, prednja medukomorna grana, miokardni mosti¢

MORFOLOGICAL CHARACTERISTICS OF THE MUSCLE BRIDGES IN THE LEVEL OF THE ANTERIOR
INTERVENTRICULAR BRANCH OF A HUMAN HEART
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Mentor: prof. dr Ljiljana Vasovi¢

Department of Anatomy, Faculty of Medicine University of Nis

Introduction: Miocardial bridges, are narrower or wider fascicula of the muscle fibres of ventricles or atria, which are
tranferred over the cardial arteries and/or their subepicardial branches.

Aim: The aim of work was to describe the most significant morfological characteristics of the miocardial bridges in
the level of the anterior interventricular branch in human fetuses.

Material and methods: Sixty-three fetuses’ hearts of different gender and age, whose arteries were previously filled
with contrast, were analized. A disection method of opening a chest and pulling out the fetus’s heart was applied.
The quantity parametres were determined by Image J and statistically analized. The characteristics of the bridges
were analized macroscopically, under the magnifier, and histologically.

Results of the work: Miocardial bridges were found in 53,97% of the hearts; 88,24% of the samples the presence
of one bridge was found out, and in 11,76% the presence of two. The most common are the bridges which affect
simultaneously the proximal and the middle segment of the artery. The caliber values of the proximal and distal
segment of the artery in samples with bridges are bigger, than the values of the same segments without.
Conclusion: Miocardial bridges in the level of the anterior interventricular branch were found in over 50% of the
hearts. In most cases it is one bridge, localized on the proximal and the middle segment of the artery, and the
differences related to the gender and the age were not statistically important.

Key words: Fetus, heart, anterior interventricular branch, miocardial bridge
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MORFOMETRIJSKE KARAKTERISTIKE MALOG KRILA KLINASTE KOSTI U FETUSNOM DOBU
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Uvod: Proucavanjem razvica baze ljudske lobanje utvrdeno je da prednja lobanjska jama koncentri¢no raste u svim
pravcima, sa ve¢om ili manjom konstantno$cu u rastu. Poznavanje dinamike rasta struktura lobanje tokom fetusnog
doba je vazno zbog izu¢avanja brojnih kongenitalnih malformacija.

Cilj rada: Cilj ovog rada je bilo pracenje geometrije i merenje pojedinih linearnih i ugaonih dimenzija malog krila
klinaste kosti u pojedinim razdobljima prenatalnog Zivota, kao i utvrdivanje uzajamne povezanosti ovih parametara.
Materijal i metode: Ispitivanje je sprovedeno na 42 lobanje humanih fetusa starosti od 13 do 25 nedelja intrauterinog
razvoja. Tokom ispitivanja fotografisana je baza fetalnih lobanja. Na svakom slucaju odredivani su duZina, Sirina i
spoljasnji ugao malih krila sfenoidalne kosti obradom fotografija u programu ImageJ.

Rezultati: Prosecna duZina malog krila klinaste kosti po ispitivanim mesecima razvica varirala je izmedu 6,04 mm i
13,08 mm, dok je prosecna Sirina malih krila varirala izmedu 4,64 mm i 9,04 mm. Prosecna vrednost spoljasnjeg ugla
malog krila varirala je izmedu 68,16° i 39,92°.

Zakljucak: DuZina i Sirina malog krila klinaste kosti lobanje fetusa statisticki znacajno rastu u V i u VI lunarnom
mesecu, dok veli¢ina spoljasnjeg ugla malog krila opada sa staro$c¢u fetusa i to statisticki znacajno u VI lunarnom
mesecu. Mereni parametri pokazuju levo-desnu asimetriju bez znacajne statisticke razlike.

Kljuéne reci: lobanja fetusa, prednja lobanjska jama, mala krila klinaste kosti.

MORPHOMETRIC CHARACTERISTICS OF LESSER WING OF SPHENOIDAL BONE IN FETAL PERIOD
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Introduction: Developmental studies of the human skulls found that anterior cranial fossa concentrically grow in
all directions, with more or less constancy in the growth. Knowledge of the growth dynamics of the skull structure
during gestation is important because of many congenital malformations.

The aim: The aim of the study was to observe geometry and measure the certain linear and angular parameters
of lesser wings of sphenoidal bone in the certain periods of gestation, and to determine the relationship between
these parameters.

Material and methods: The material represents 42 cases of human fetal skulls, aged between 13 and 25 weeks of
gestation. During examination, basis of the fetal skulls were photographed. On each case, length, width and lateral
angle of lesser wings of sphenoidal bone were measured by using ImageJ programme.

Results: The average values of length of the lesser wing of sphenoidal bone by the respective months of gestation
varied between 6.04 mm and 13.08 mm, while the average value of its width varied between 4.64 mm and 9.04 mm.
The average value of the lateral angle of the lesser wing varied between 68.16° and 39.92°.

Conclusion: Length and width of the lesser wing of sphenoidal bone in human fetuse, statistically significant
increased in V and VI lunar month, while the lateral angle decresed with fetal age, but with statistical significance
only in VI lunar month. Measured parameters show a left-right asymmetry without a significant statistical difference.
Key words: fetal skulls, anterior cranial fossa, lesser wings of sphenoidal bone.




NEKI MORFOMETRIJSKI ASPEKTI UNUTRASNJEG USNOG OTVORA FETUSA COVEKA
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Uvod: Proucdavanje razvojne anatomije slepoocne kosti moZe dovesti do boljeg razumevanja kongenitalnih
poremecaja unutrasnjeg uva, a sa druge strane nam pokazati zakonitosti u njegovom razvoju sto ¢e omoguciti
pravilniji izbor hirurkog pristupa ovoj delikatnoj regiji glave.

Cilj rada: Cilj ovog rada je bilo merenje linearnih dimenzija unutrasnjeg usnog otvora, kao i njegovog rastojanja
od pojedinih struktura piramide slepoocne kosti, radi razumevanja njihovog odnosa u pojedinim razdobljima
prenatalnog Zivota i dinamike njihovog rasta.

Materijal i metode: Ispitivanje je sprovedeno na 41 lobanji humanih fetusa starosti od 13 do 25 nedelja intrauterinog
razvoja. Tokom ispitivanja fotografisana je baza fetalnih lobanja. Odredivane su dimenzije unutrasnjeg usnog otvora,
kao i njegova udaljenost od pojedinih struktura, obradom fotografija u programu Imagel.

Rezultati: Prosecna Sirina unutrasnjeg usnog otvora po ispitivanim mesecima razvi¢a varirala je izmedu 2,71 mm
i 3,44 mm, dok se prosecna visina kretala izmedu 2,06 mm i 2,41 mm. Prosecno rastojanje od unutrasnjeg usnog
otvora do vrha piramide variralo je izmedu 4,63 i 6,61 mm.

Zakljuéak: Sirina unutra$njeg usnog otvora je za oko 50% veca od njegove visine. Rastojanje od unutra$njeg usnog
otvora do gornje ivice piramide statisticki znacajno raste u V lunarnom mesecu na desnoj strani, a takode u istom
mesecu i rastojanje od unutrasnjeg usnog otvora do vrha piramide na obema stranama.

Kljuéne reci: lobanja fetusa, zadnja lobanjska jama, unutrasnji usni otvor.

SOME MORPHOMETRIC CHARACTERISTICS OF INTERNAL ACOUSTIC OPENING IN HUMAN FETUS
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Introduction: The study of developmental anatomy of the temporal bone can lead to a better understanding of
congenital disorders of the inner ear, and show the principles of its development which will enable more correct
choice of surgical approach to this sensitive region of head.

The aim: The aim of study was to measure the dimensions of the internal acoustic opening, and its distance from
the certain structures of the petrous bone, in order to understand their relations and dynamics of their growth in
prenatal period.

Material and methods: The material represents 41 cases of human fetal skulls, aged between 13 and 25 weeks of
gestation. Basis of fetal skulls were photographed. The dimensions of internal acoustic opening and its distance from
the certain structures were measured by using Imagel) programme.

Results: The average values of width of the internal acoustic opening by the respective months of gestation varied
between 2.71 and 3.44 mm, while the average value of its height varied between 2.06 and 2.41 mm. The average
distance from the internal acoustic opening to the top of the petrous bone varied between 4.63 and 6.61 mm.
Conclusion: Internal acoustic opening width is approximately 50% greater than its height. The distance from the
right internal acoustic opening to the superior margin of petrous bone grows significantly in V lunar month, as well
as the distance from the internal acoustic opening to the top of petrous bone on both sides.

Key words: fetal skull, posterior cranial fossa, internal acoustic opening.

MORFOMETRIJSKA ANALIZA PARAMETARA SREDINE LICA NA SAGITALNOJ PROJEKCUI
DVODIMENZIONALNOG KOMPJUTER-TOMOGRAFSKOG SNIMKA
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Uvod: Cefalometrija oznacava merenja na glavi, uzimajuéi u obzir i pokrivac koji grade sva meka tkiva glave. Nakon
uvodenja kompjuterizovane tomografije (CT), omogucena je 3D rekonstrukcije struktura glave i vrata i 3D analiza
angularnih i linearnih cefalometrijskih parametara.

Cilj rada: Cilj istraZivanja bio je odredivanje karakteristicnih cefalometrijskih parametara u predelu sredine
lica (CPPSL), uz pomo¢ 2D rekonstrukcije ‘multi-slajsing” CT (MSCT) snimaka koji su znacajni za kompjutersko
konstruisanje parametarskog-geometrijskog-matematickog modela lobanje coveka ovog predela.

Materijal i metode: IstraZivanje je sprovedeno na 20 CT snimaka adultnih pacijenata (12 muskih i 8 Zenskih)
prosecne starosti 61+12,76 god, dobijenih iz arhive Centra za radiologiju, Klinickog centra u NiSu. Merenje je
vrSeno na 2D rekonstrukcijama odabranih 3D snimaka glave coveka koji su uradeni na 64-slajsnom MSCT. Koristeci
prethodno definisane cefalometrijske tacke, odredivane su vrednosti 10 linearnih cefalometrijskih parametara (LCP)
i 4 angularna cefalometrijska parametara (ACP).

Rezultati: Najvece srednje vrednosti (X ) u mm zabeleZene za linearne i angularne CPPSL bili su S-Gn (118,75+23,17)
i S-SOrb-Pr (92,4246,87) kod muskaraca, a najmanji za parametar S-Snp (43.65%9,53) kod muskaraca i A-N-B
(4,3943,12) kod Zena.

Zakljuéak: Srednje vrednosti CPPSL dobijeni merenjem na 2D CT snimcima mogu posluZiti za kreirenje normativnih
parametara koji predstavljaju vrednosti za kreiranje 3D parametarskog-(geometrijskog-matematickog) modela
lobanje (PGMM) ¢oveka. Tako generisani PGMM lobanje omogucavaju precizniju dijagnostiku, bolji izbor metode
lecenja i precizniju prognozu izlecenja u ortodonciji, implantologiji, oralnoj i maksilofacijalnoj hirurgiji.

Kljuéne reci: cefalometrijski parametri, sredina lica, kompjuterizovana tomografija, 3D modelovanje

MORPHOMETRIC ANALYSIS OF THE MIDFACE PARAMETERS ON TWODIMESIONAL
MIDSAGITTAL COMPUTER TOMOGRAPHY IMAGE

Author: Strahinja Vudi¢, Kristina Karuovi¢, Vesna Jeli¢

e-mail address: strahinjavucic@yahoo.com

Mentor: prof. dr Stojanka Arsi¢

Department of Anatomy, Faculty of Medicine University of Ni$

Introduction: Cephalometry is the measurement of the head by imaging,also taking into account the soft-tissue
layers of the head. Following the introduction of computed tomography(CT), 3D reconstruction of the head and neck
structures and 3D analysis of angular and linear cephalometric parameters was enabled.

The Aim: Was to determine the characteristic cephalometric parameters of midsface region(CPMR), using 2D
reconstruction of the multi-slicing CT images, which are important for computer designing of parameter-geometric-
mathematical human skull model of this region.

Materials and methods: The study was conducted on 20 CT scans of adult patients(12 males and
8 females)mean age 61+12.76 years, taken from the radiology archive of the Clinical Center in
Nis. Measurements were done on 2D reconstruction images of pre-selected 3D images of the human
head created using 64-slice MSCT.Using predefined cephalometric points, the values of 10 linear
cephalometric parameters(LCP) and 4 angular cephalometric parameters(ACP) were determined.
Results: The highest mean values( X' ) in mm recorded for LCP and ACP were S-Gn(118.75+23.17) and S-SOrb-Pr
(92.42+6.87)in males, and with the lowest X is for parameter S-PNS (43.65+9.53) in males and A-N-B (4.39+3.12)
in females.

Conclusion: Mean values of CPMR obtained by measurements on 2D CT images can be used to generate normative
parameters which represent values used to generate 3D parameter-geometric-mathematical model(PGMM) of the
human skull. This PGMM model of the skull allows more accurate diagnosis, better selection of treatment methods
and more accurate prognosis for healing, in orthodontics,implantology, oral and maxillofacial surgery.

Key words: cephalometric parameters, midface, computed tomography, 3D modeling
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ANATOMSKE VARIJACIJE GRANA LEVE KORONARNE ARTERIJE KOD COVEKA

Autor: Bojana Coli¢, Uro$ Kadi¢

e — mail adresa: colicbhoka@gmail.com

Mentor: doc. dr Dusica Mari¢

Katedra za anatomiju, Medicinski fakultet u Novom Sadu.

Uvod: Broj zavsnih grana leve koronarne arterije varira od 2 do 4. Postoje nesuglasice pojedinih autora oko naziva
trece i Cetvrte grane. Arterijsko-venski trougao srca nastaje ukrStanjem velike vene srca, prednje medukomorne
grane i polukruzne grane, a smesten je u gornjem delu leve komore na plucnoj strani srca. Treca i Cetvrta zavrSna
grana leve koronarne arterije predstavljaju sadrzaj arterijsko-venskog trougla.

Cilj rada: Cilj istraZivanja je odredivanje broja zavr$nih grana stabla leve koronarne arterije, ucestalost i sadrzaj
arterijsko-venskog trougla.

Materijal i metode: IstraZivanje je obuhvatilo 32 srca odraslih osoba uzetih sa Zavoda za anatomiju, Medicinskog
fakulteta u Novom Sadu. Na srcima je makroskopski utvrden broj zavrsnih grana leve koronarne arterije i morfoloski
analiziran arterijsko-venski trougao srca.

Rezultati: Leva koronarna arterija se odvaja od sinusa aorte i daje dve zavrSne grane (bifurkacija) u 56,26% , tri grane
(trifurkacija) u 40,62% i Cetiri grane (tetrafurkacija) kod 3,12% srca. Arterijsko-venski trougao je uocen kod 20 (62,5
%) srca. Najzastupljeniji je potpuno zatvoreni (70%), zatim dole otvoreni (20%) a najredi gore otvoreni i potpuno
otvoreni (5%) arterijsko-venski trougao srca.

Zakljucak: Poznavanje anatomije i varijacija zavr$nih grana leve koronarne arterije je vazno za pravilno tumacenje
nalaza koronarne angiografije.

Kljuéne reéi: Srce; Leva koronarna arterija; Anatomija; Covek

ANATOMICAL VARIATIONS OF THE BRANCHING PATTERN
OF THE HUMAN LEFT CORONARY ARTERY

Author: Bojana Coli¢, Uro$ Kadi¢

e —mail adress: colichoka@gmail.com

Mentor: doc. dr Dusica Mari¢

Departmant of Anatomy, Faculty of Medicine University of Novi Sad

Introduction: The branches of the left coronary artery may be from 2-4 in number. There is controversy between
authors in naming the third and the fourth branches. The arterio-venous trigone is formed by the intersection of the
great cardiac vein, the anterior interventricular artery and the circumflex artery, located in the superior portion of
the left ventricle on the pulmonary face of the heart. The third and the fourth branches of the left coronary artery
crossed inside the arterio-venous trigone.

Goal: The aim of this study was to determine the number of terminal branches of the main trunk of the left coronary
artery, the incidence of arterio-venous trigone, and content.

Materials and Method: The study included 32 adult human hearts collected from Department of Anatomy, Medical
faculty, Novi Sad. The hearts were macroscopically inspected for the branching pattern of the left coronary artery
and the arterio-venous trigones were morphologically analyzed.

Results: The left coronary artery branched out of the aortic sinus and give rise to two branches (bifurcation) in
56.26%, three branches (trifurcation) in 40.62%, and four branches (quadrifurcation) 3.12 % of the hearts. The
arterio-venous trigone was found in 20 hearts (62.5 %). The predominant pattern found was “closed pattern” (70%),
“open inferiorly” (20%), and the pattern “fully open” (5%) and “open superiorly” (5%).

Conclusion: Sufficient knowledge about the anatomy and variations of left coronary artery is important for proper
interpretation of the coronary angiographies.

Key Words: Heart; Coronary artery; Anatomy; Human
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ANALIZA POVRSINE VISCERALNOG MASNOG TKIVA ABDOMENA U ODNOSU NA POL, STEPEN UHRANJENOSTI |
OBIM STRUKA
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e- mail adresa: jelena_14_91@yahoo.com

Mentor: doc. dr. Biljana Srdi¢, doc. dr. Olivera Nikoli¢

Katedra za anatomiju, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Masa visceralnog masnog tkiva je prediktor komplikacija gojaznosti. U njenoj proceni koriste se brojne
metode, medu kojima su imaging metode najsuperiornije.
Cilj: Analiza povrsine visceralnog masnog tkiva abdomena u odnosu na pol, stepen uhranjenosti i obim struka.

Materijal i metode: Ispitivanu grupu &inilo je 98 ispitanika oba pola starosti 57,811 116,55 godina kod kojih je,
pored stepena uhranjenosti i obima struka, odredena i povrsina visceralnog masnog tkiva (VMT) na CT-snimcima
abdomena.

Rezultati: Mugkarci su imali ve¢u VMT u odnosu na zene (268,491 102,35 vs. 207,141 £76,92 cm?). Vrednosti
VMT su se razlikovale izmedu muskaraca i Zena iako nije bilo razlika u obimu struka i u stepenu uhranjenosti. Osobe
oba pola sa povecanim obimom struka imale su znacajno vece vrednosti VMT u odnosu na one sa normalnim
vrednostima obima struka. Gojazni muskarci imali su znacajno vece vrednosti VMT u odnosu na normalno uhranjene
muskarce i na muskarce sa prekomernom telesnom masom. Normalno uhranjene Zene imale su znacajno manje
vrednosti VMT u odnosu na gojazne Zene i na Zzene sa prekomernom telesnom masom. VMT je znacajno korelirala
sa stepenom uhranjenosti i sa obimom struka kod pripadnika oba pola. Korelacija je bila ja¢a sa obimom struka, a u
odnosu na pol, kod muskaraca.

Zaklju¢ak: Obim struka je bolji pokazatelj VMT od stepena uhranjenosti, dok povezanost indeksa telesne mase sa
VMT pokazuje polno specifi¢ne razlike.

Kljuéne redi: Gojaznost; Visceralno masno tkivo; BMI; Obim struka

ANALYSIS OF ABDOMINAL VISCERAL FAT AREA REGARDING TO GENDER, NUTRITION LEVEL
AND WAIST CIRCUMFERENCE
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e-mail address: jelena_14_91@yahoo.com

Mentor: doc. dr. Biljana Srdi¢, doc. dr. Olivera Nikoli¢

Department of anatomy, Faculty of Medicine University of Novi Sad

Introduction: The visceral fat mass is a predictor of complications of obesity. A lot of methods is used
in its assessment, among which the most superior are imaging methods.

The aim: To analyze the surface of abdominal visceral adipose tissue in relation to gender, level of body weight and
waist circumference.

Material and methods: The study group consisted of 98 subjects of both genders, aged 57.81 + 16.55 years, who
underwent measurements of BMI, waist circumference, and the area of visceral adipose tissue (VAT) on CT-scan
images.

Results: Men had higher VAT than women (268,49T1102,35 vs. 207,141176,92 cm?). VAT values were
different between men and women, although there was no difference in their waist circumference and nutrition
level. Subjects of both genders with increased waist circumference had significantly higher values of VAT compared
to those with normal waist circumference. Obese men had significantly higher values of VAT compared to normal
weight and overweight men. Obese women had significantly lower values of VAT compared to obese and overweight
women. VAT significantly correlated with the nutritional level and the waist circumference in both sexes. The
correlation was stronger with waist circumference, and regarding to gender, it was stronger in men.

Conclusion: Waist circumference is a better indicator of the VAT than level of nutrition, while the association of body
mass index with VAT shows gender specific differences.

Key words: Obesity; Visceral adipose tissue; BMI; Waist circumference




KVALITATIVNA ANALIZA NEURONA PERIAKVEDUKTALNE SIVE MASE COVEKA

Autor: Jovan Vuji¢

e-mail adresa: jovanvuj@gmail.com

Mentor: doc. dr Dusica Mari¢

Katedra za Anatomiju, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Prema izgledu ¢elija periakveduktalna siva masa se klasi¢no deli na Cetiri glavna jedra: dorzalno, medijalno,
lateralno i ventralno. Dok poneki autori smatraju da se jedra sastoje iz slicnih neurona, pojedina istraZivanja ukazuju
da su jedra podeljena u manje grupe na osnovu Celijske morfologije i ulaznih i izlaznih informacija.

Materijali i metode: Neuroni su uzeti sa pet humanih srednjih mozgova i impregnisani Goldzi metodom. Isecci tkiva
dobijeni su u toku redovnih obdukcionih postupaka odraslih osoba i uzimani su iskljucivo isecci srednjeg mozga bez
vidljivog ostec¢enja moZdanog tkiva. Dvodimenzionalne digitalne slike svakog neurona periakveduktalne sive mase
dobijene su pomocu digitalne kamere povezane sa svetlosnim mikroskopom.

Rezultati: Neuroni periakveduktalne sive mase su kvalitativno analizirani i klasifikovani u dve osnovne grupe. Na
osnovu oblika tela, broja primarnih dendrita, oblika dendritskog polja i poloZaja neurona u periakveduktalnoj sivoj
masi, uoCili smo tri potklase velikih i dve podklase malih neurona.

Zakljucak: Nasi rezultati potvrduju pretpostavku da se periakveduktalna siva masa moZe podeliti na manja podrucja
na osnovu morfoloskih osobina.

Kljuéne reéi: Periakveduktalna siva masa; Neuron; Covek; Anatomija; Histologija

QUALITATIVE ANALYSIS NEURONS IN THE HUMAN PERIAQUEDUCTAL GRAY

Author: Jovan Vuiji¢

e-mail address: jovanvuj@gmail.com

Mentor: doc. dr Dusica Mari¢

Department of Anatomy,Faculty of Medicine University of Novi Sad

Introduction: The periaqueductal gray matter is classically divided into four major nuclei: dorsal, medial, lateral and
ventral, according to their cytoarchitectural feature. While some studies indicate that these nuclei are composed of
similar cell types, there is some evidence that each of these nuclei are arranged in discrete groups of cells on the
basis of their neuronal morphology and their afferent and efferent connection.

Materials and Methods: The neurons were labelled by Golgi staining from five human midbrain, obtained from
medico-legal forensic autopsies of adult human bodies and free of significant brain pathology. Two-dimensional
digital image of each periaqueductal gray neuron was recorded by a digital camera connected to a light microscope.
Results: The neurons of the periaqueductal gray were qualitatively analysed, and these cells were classified in two
main classes. Taking into account the shape of the cell body, number of the primary dendrites, shape of the dendritic
tree and their position within the periagueductal gray, three subclasses of the large neurons and two subclasses of
the small neurons have been recognized.

Conclusion: The present study supports the hypothesis that the periaqueductal gray matter could be subdivided into
discrete cell groups according to their neuronal morphology.

Key words: Periaqueductal grey matter; Neuron; Human; Anatomy; Histology

MORFOLOSKE KARAKTERISTIKE METOPIENOG SAVA NA LOBANJI ODRASLOG COVEKA
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e-mail adresa: miki_radomir@hotmail.com

Mentor: doc. dr Dusica Mari¢

Katedra za Anatomiju, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Metopican 3av se nalazi na mestu spajanja dve ¢eone kosti i nestaje u ranom detinjstvu. Kompletan metopican
Sav (metopizam) pruza se od naziona do bregme. Nekompletan metopican Sav predstavlja ostatak Sava izmedu ovih
orijentacionih tacaka.

Cilj: Cilj ovog rada je morfoloska analiza metopicnog $ava lobanja odraslih osoba.

Materijal i metode: U istrazivanju su koris¢ene 44 lobanje sa metopi¢nim Savom (27 lobanja muskog i 17 Zenskog
pola) odraslih osoba koje pripadaju Osteoloskoj zbirci Zavoda za anatomiju Medicinskog fakulteta u Novom Sadu.
Lobanje su morfoloski analizirane na osnovu makroskopskog izgleda kompletnog i nekompletnog metopi¢nog Sava.
Rezultati: Kompletan metopican Sav uocen je kod 3 (6,8%) lobanje. Nekompletan linearan Sav uocen je kod 13 (29,6
%), cik cak kod 17 (38,6 %), oblik slova H kod 1 (2,3 %), oblik slova Y kod 3 (6,8 %), oblik slova U kod 3 (6,8 %), i oblik
slova V oblik kod 4 (9,1 %) lobanje.

Zakljucak: Morfoloski izgled metopi¢nog Sava predstavlja znacajan klinicki podatak za radiologe i hirurge. Na prisutan
Sav treba posumnjati prilikom rendgenskog pregleda vertikalne frakture sredisnjeg dela ¢eone kosti.

Kljuéne reéi: Frontalna kost; Metopi¢ni; Morfologija; Lobanja; Sutura; Covek

MORPHOLOGY OF THE METOPIC SUTURE IN THE HUMAN ADULT SKULL
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Introduction: The metopic suture runs between the frontal bones and usually disappears in early childhood. When
the metopic sutures are complete and extend from the nasion to the bregma, the condition is called metopism. If
the sutures are not present throughout and occupies a small area between these two points, they are considered
as incomplete metopic sutures.

The Aim: The aim of this study was to evaluate the morphology of the metopic suture in human adult skulls.
Materials and methods: The study included 44 dry adult skulls of both sexes (27 males and 17 females) collected at
the Department of Anatomy, Medical faculty, Novi Sad. The skulls were macroscopically inspected for the presence
of complete or incomplete metopic suture and the sutures were morphologically analyzed.

Results: The complete metopic suture was seen in 3 skulls (6.8%). Among the incomplete ones, 13 (29.6 %) were
linear, 17 (38.6 %) were zig zag, 1 (2.3 %) were H shaped, 3 (6.8 %) were Y shaped, 3 (6.8 %) were U shaped and 4
(9.1 %) were V shaped.

Conclusion: The morphological details of metopic suture are important for the clinicians from the radiological and
surgical point of view. These sutures may be misdiagnosed as vertical traumatic skull fractures extending in the mid-
line in head injury patients.

Key words: Frontal bone; Metopic; Morphology; Skull; Suture; Human
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ODNOS DUZINE DRUGOG | CETVRTOG PRSTA | RIZIENO PONASANJE
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Uvod: Odnos duZine kaZiprsta i domalog prsta (2D:4D) predstavlja marker za procenu prenatalne izloZenosti
testosteronu. Sklonost ka rizicnim poduhvatima se dovodi u vezu sa niZim vrednostima odnosa duZine drugog i
Cetvrtog prsta.

Cilj: Cilj naseg istraZivanja bio je da ispitamo da li postoji povezanost izmedu odnosa duZine drugog i Cetvrtog prsta
(2D:4D) i rizicnog ponasanja, poredenjem vrednosti ovog odnosa izmedu zatvorenika i digitalnog indeksa izmerenog
kod studenata medicine.

Materijal i metode: Ispitivanu grupu ¢inilo je 50 zatvorenika, prosecne starosti 35,36+12,86 godina. Kontrolnu grupu
su Cinila 42 studenta Medicine prosecne starosti 21,9+1,95 godina. Merene su duZine kaZiprsta i domalog prsta na
obe Sake, a 2D:4D smo racunali kao njihov koli¢nik. Kod zatvorenika je uzet i podatak o vrsti krivicnog dela za koje
ispitanik izdrzava kaznu.

Rezultati: Zatvorenici su imali niZe srednje vrednosti drugog i Cetvrtog prsta na obe Sake, u odnosu na kontrolnu
grupu, ali razlika nije bila statisticki znacajna. Nizi 2D:4D odnos konstatovan je kod zavorenika samo na desnoj Saci
(0,97+0,04 vs. 0,99+0,03) i nije se znacajno razlikovao od kontrolne grupe. Medu zatvorenicima, oni koji su bili
osudeni zbog razbojnistva imali su najnize vrednosti duzine drugog prsta na obe Sake, a razlika je bila znacajna u
odnosu na one koji su bili osudeni zbog posedovanja narkotika i u odnosu na osudene zbog nasilnickog ponasanja.
Zakljucak: Dobijeni rezultati ukazuju na povezanost duZine prstiju sa rizicnim ponasanjem.

Kljuéne reci: duZina prstiju, 2D:4D, rizicno ponasanje, prenatalni testosteron.

SECOND TO FOURTH DIGIT RATIO AND RISK-TAKING BEHAVIOUR
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Introduction: The ratio of the second to fourth digit length (2D:4D) is known as a marker of prenatal exposure to
testosteron. Risk-taking behaviour has been shown to be connected with 2D:4D.

Aim: The aim of our study was to examine connection between 2D:4D and risk-taking behaviour by comparison of
2D:4D ratios between prisoners and medical students.

Material and methods: Study group consisted of 50 male prisoners aged 35.36+12.86y while control group
consisted of 42 medical students aged 21.9+1.95y. Lengths of second and fourth digit were measured and 2D:4D
was calculated. Data on the types of crime in prisoners were also analysed.

Results: Prisoners had lower lenghts of the second and fourth digit on the both hands comparing to control
group but the difference was not statistically significant. Lower 2D:4D was found in prisoners only on the right
hand (0.97+0.04 vs. 0.9940.03) also without statistically significant difference. Among prisoners, those who were
imprisoned because of banditry had lower length of second digit in comparison with other prisoners; this measure
was significantly lower comparing to prisoners convicted because of possession of narcotics and those imprisoned
because of violent behaviour.

Conclusion: Our results point to relationship between length of digits and risk-taking behaviour.

Key words: finger length, 2D:4D, risk-taking behaviour, prenatal testosteron.
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TROLISNI OBLIK SLABINSKIH KIEMENIH PRSLIENOVA
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Uvod: Najces¢i oblik otvora slabinskih ki¢menih prsljenova je jednakostrani¢ni trougao. Kod ovog otvora detektujemo
i modifikaciju oblika u vidu deteline sa tri lista. Slabinske prsljenove ovakvog otvora nazivamo trolisnim ili trefoilnim.
Cilj rada: Cilj ovog rada bilo je utvrdivanje prisustva trolisnog oblika slabinskog dela kicmenog kanala, kao i
odredivanje uloge ovog oblika kod pojave bola u donjem delu leda.

Materijal i metode: U prvom delu rada izmereni su srednji sagitalni i srednji interpedunkularni precnici kicmenih
otvora, kao i povrsina otvora 52 slabinska kicmena prsljena. U drugom delu rada trolisni oblici kicmenih otvora
identifikovani su kod 32 pacijenta na snimcima magnetne rezonance (MR) jaine 1.5 T.

Rezultati: Trolisni oblik prsljenskih otvora prisutan je kod 18 od 50 slabinskih prsljenova (36%). Procentualno,
najcesce je zastupljen na nivou L, (54,14%). U drugoj ispitivanoj grupi, na snimcima MR , prisustvo trolisnog oblika
prsljenskog otvora uoceno je kod 21 od 32 pacijenta (65,62%).

Zakljucak: Trolisni oblik slabinskog kicmenog kanala je klini¢ki znacajan zbog povecane predispozicije pojave pritiska
na slabinske i krsne korenove kicmenih Zivaca. Trolisna varijacija lumbalnog prsljenskog otvora jasno se uocava na
snimcima MR.

Kljuéne reci: MR; Trolisni; Trefoilni; Kicmeni kanal; Bol

TREFOIL SHAPE OF THE LUMBAR VERTEBRAE
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Introduction: The most common shape of the lumbar vertebral foramen is even-sided triangle. Also, this foramen
is identified with modification in which it is shaped like three-leafed clover. This kind of lumbar vertebrae are called
trefoil.

The Aim: The aim of this study was to identify the presence of trefoil shape of lumbar spinal canal, and to determin
its role in low-back pain appearance.

Materials and Methods: In the first part of the study midsaggital and midinterpeduncular diameters, and area of
the vertebral foramina of 52 lumbar vertebrae were measured. In the second part of the study, trefoil shape of the
lumbar foramina were identified on the MRI (1.5 T) images of 32 patients.

Results: Trefoil shape of vertebral foramina is present in 18 of 50 lumbar vertebrae (36%). Procentualy, it was most
commonly found at L, level (54.14%). In the second examinated group, presence of trefoil foramina was idetified on
MRI images of 21 patients (65.62%).

Conclusion: The clinical relevance of the trefoil configuration was in a possible predisposition to compression of
lumbar and sacral nerve roots. Trefoil variation in shape of the lumbar vertebral foramen can be clearly identified
using the MRI.

Key words: MRI; Trefoil; Spinal canal; Low-back pain
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ISPITIVANJE ANTITUMORSKOG DELOVANJA NOVOSINTETISANOG KOMPLEKSA RUTENIJUMA NA B16 CELUE
MISIJEG MELANOMA IN VITRO
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Uvod: Maligni melanom je najznacajniji tumor melanocitnog sistema, visokog malignog potencijala i mogucnosti
davanja udaljenih visceralnih metastaza. Zbog porasta incidencije oboljevanja ali i zbog nedovoljno adekvatnog
odgovora na postojece vidove terapije, u cilju unapredenja lecenja, kontinuirano se traga za novim, efikasnijim
terapijskim sredstvima, narocito na polju hemioterapeutika.

Cilj: Ispitivanje potencijalnog antitumorskog dejstva novosintetisanog Ru(ll) kompleksa na B16 celijskoj liniji misijeg
melanoma

Materijal i metode: Celijski vijabilitet odreden je testom aktivnosti kisele fosfataze. Analiza ¢elijskog ciklusa,
eksternalizacije fosfatidilserina i autofagije, izvrSena je nakon bojenja ¢elija flourohromima propidijum jodidom,
aneksin/propidijum jodidom i akridin oranZom na protoénom citometru.

Rezultati: Ispitivana supstanca je pokazala visoku citotoksi¢nu aktivnost nakon 24-¢asovnog i 48-¢asovnog tretmana
(odgovarajuce IC_; vrednosti su 6.7+1.3uM odnosno 5.7+1.5uM). Takode, u poredenju sa delovanjem cisplatine,
rutenijumski kompleks je pokazao bolji citotoksi¢ni efekat. Analizom fragmentacije DNK uocCen je znacajan porast
procenta celija sa hipodiploidnim sadrzajem DNK — 3,25% (nakon tretmana u koncentraciji od 5uM), odnosno
14,92% (nakon tretmana u koncentraciji od 10uM), u odnosu na 1.65% u netretiranom, kontrolnom uzorku. Takode
je uoen i porast aneksin pozitivnih (Ann*) Celija: 14,65% (5 uM) odnosno 72,69% (10uM) nakon 24-¢asovnog
tretmana rutenijumskim kompleksom. Porast autofagije nakon tretmana Ru(ll) kompleksom nije uocen.

Zakljuéak: Novosintetisani Ru(ll) kompleks, primenjen u mikromolarnim koncentracijama, pokazuje znatnu
antitumorsku aktivnost na B16 celijama misijeg melanoma. ZabeleZeni rezultati ukazuju da je prevashodni
mehanizam antitumorskog delovanja rutenijumskog kompleksa pokretanje procesa apoptoze.

ANTI-TUMOR EFFECT OF NOVEL RUTHENIUM COMPOUND
ON B16 MOUSE MELANOMA CELL LINE IN VITRO

Author: Ana TrSnjak, SaSenka Vidicevic

e-mail adress: ana.trsnjak@yahoo.com

Menthor: prof. Dr Ivanka Markovi¢

Institute of Medical and Clinical Biochemistry, Faculty of Medicine, University in Belgrade

Introduction: Due to the high incidence, malignant potential and mortality of malignant melanoma, developing of
novel and potent cytostatic agents is often target of many studies.

The Aim: The aim of this study was to investigate the anti-tumor potential of novel Ru(ll) complex on B16 mouse
melanoma cell line.

Material and Methods: Cell viability was determined using acid phosphatase assay. Propidium-iodide, annexinV-
FITC/propidium-iodide and acridine-orange staining were used to determine the cell cycle distribution, presence of
apoptosis and levels of autophagy by flow cytometry.

Results: Cell viability showed that novel ruthenium complex displays high cytotoxic activity following 24 and 48-
hour treatment (IC, values 6.7+1.3uM and 5.7+1.5uM, respectively). DNA fragmentation analysis revealed marked
increase in percentage of cells in subG, phase to 3.25% in applied concentration of 5uM and 14.92% in applied
concentration of 10uM, compared to 0.28% of cells in the control (untreated) samples. This finding indicates increase
in DNA fragmentation as a result of the effect of Ru(ll) complex. Analysis of phosphatydilserine externalization
showed increase in Ann-positive (Ann*) cells: 14.65% (5 uM) and 72.69% (10uM) Ann* cells following 24-hour
treatment, compared to 9.32% of Ann* cells in the control samples. Treatment with this complex has not resulted
in autophagy increase.

Conclusion: The novel Ru(ll) complex displays potent anti-tumor activity to B16 mouse melanoma cell line in the
micromolar concentration range. The observed anti-tumor effect seems to be, to important part, mediated by the
apoptotic mechanism.

Key words: Ru(ll) complex, B16 mouse melanoma cell line, cytotoxicity, apoptosis, autophagy

OKSIDATIVNI STRES NAKON REPERFUZIONOG OSTECENJA IZAZVANOG TROMBOLITICKOM TERAPIIOM
KOD BOLESNIKA SA MOZDANIM UDAROM
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Uvod: Pojacano stvaranje kiseoni¢nih slobodnih radikala je pokazano kod bolesnika sa akutnim mozdanim udarom
(AMU), kako u toku ishemije, tako i tokom reperfuzije, koja predstavlja jedan od glavnih ciljeva le¢enja AMU.
Reperfuzija izazvana trombolitickom terapijom moZe imati i Stetne efekte, zbog nastanka oksidativnog stresa usled
uspostavljanja reoksigenacije tkiva.

Cilj: Cilj ovog istraZivanja je procena stepena oksidativnog ostecenja proteina i lipida kod bolesnika sa AMU nakon
primene tromboliticke terapije.

Materijal i metode: U istraZivanje je uklju¢eno 37 bolesnika sa AMU kod kojih je primenjena tromboliticka terapija (t-
PA) i 40 zdravih kontrola. Pokazatelji oksidativnog ostecenja proteina (sadrzaj karbonilnih grupa (RCD) i koncentracija
proteinskih tiol grupa (P-SH)) odredivani su spektrofotometrijski, a ostecenja lipida (koncentracije urinarnih
izoprostana (8-epi-PGF,_)) metodom imunoeseja.

Rezultati: Koncentracija P-SH je zna¢ajno smanjena kod bolesnika sa AMU 24h nakon primene t-PA u odnosu
na kontrole (p=0.001). Koncentracije P-SH se postepeno povecava, pa nakon 72h nema znacajne razlike izmedu
bolesnika i kontrola (p>0.05). Sadrzaj RCD kod bolesnika sa AMU je znacajno povecan 24h nakon intravenske infuzije
t-PA u odnosu na kontrole (p=0.002). U narednih 48h, sadrzaj RCD ostaje za oko 30% veéi od vrednosti u kontrolama
(p>0.05). Koncentracija 8-epi-PGF, kod bolesnika sa AMU je znacajno povecana u odnosu na kontrole 24h i 48h
nakon primene t-PA (p=0.001). Umereno smanjenje se vidi nakon 72h, mada vrednosti ostaju 1,5 puta vece u odnosu
na kontrole (p=0.008).

Zakljuéci: Rezultati ukazuju na visok stepen oksidativnog ostecenja proteina i lipida kod bolesnika sa AMU nakon
primene tromboliticke terapije.

Kljuéne redi: oksidativni stres, mozdani udar, tromboliti¢ka terapija, izoprostani

OXIDATIVE STRESS AFTER THROMBOLYSIS-INDUCED REPERFUSION IN PATIENTS WITH STROKE
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Introduction: Increased reactive oxygen species production has been demonstrated in ischemic stroke, both during
ischemia and reperfusion, one of the main goals in stroke treatment. Therefore, reperfusion might have some
deleterious effects because oxidative stress can rapidly take place on reoxygenation.

The Aim: We aimed to deterimne the level of oxidative damage to proteins and lipids in patients with stroke treated
with thrombolytic therapy.

Materials and Methods: A total of 37 patients with stroke, treated with tissue plasminogen activator (t-PA)
and 40 healthy controls were included in the study. Byproducts of protein (reactive carbonyl derivatives (RCD)
and protein thiol groups (P-SH)) and lipid (urinary isoprostanes (8-epi-PGF, )) oxidative damage were measured
spectrophotometrically and by enzyme immunoassay, respectively.

Results: P-SH levels were significantly decreased in stroke patients 24 h after t-PA administration in comparison
to controls (p=0.001). Due to gradual increase in P-SH concentration, after 72h there was no significant difference
between patients and controls (p>0.05). RCD content in stroke patients was significantly increased 24h after
thrombolysis when compared to controls (p=0.002). In the following 48h, RCD content remained approximately 30%
higher than in controls (p>0.05). Concentration of 8-epi-PGF, was significantly increased in stroke patients 24h and
48h after t-PA administration in comparison to controls (p=0.001). Mild decrease was observed after 72h, although
concentration was still 1,5 higher than in controls (p=0.008).

Conclusion: It was established that high degree of thrombolysis-induced oxidative damage to proteins and lipids is
present in patients with stroke.

Keywords: oxidative stress, stroke, thrombolytic therapy, isoprostanes

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE



UTICAJ PERORALNOG DAVANJA ALUMINIJUMA NA EKSPRESIJU NADPH OKSIDAZE, AMILOIDA B |
MARKERA NEURONA | GLIJE U MOZGU PUSTINJSKIH MISEVA
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Uvod: Aluminujum (Al) se smatra faktorom koji ucestvuje u patogenezi Alchajmerove bolesti (AB). Molekularni
mehanizmi njegovog dejstva nije poznat. Primeceno je da Al indukuje oksidativni stres. Enzim NADPH oksidaza (NOX)
stvara slobodne radikale i eksprimirana je u gotovo svim celijama organizma. Pokazana je korelacija aktivnosti ovog
enzima i kognitivnog deficita kod obolelih od AB. Amiloid b predstavlja jedan od najznacajnijih patoloskih markera
mozga u AB i njegovo nagomilavanje izaziva atrofiju i degeneraciju neurona. U degradaciji amiloida b ucestvuju i
enzimi matriks metaloproteinaze (MMP).

Cilj : Cilj naseg istraZivanja je bio da se ispita uticaj subakutnog peroralnog davanja Al na ekspresiju NOX2, MMP-9,
amiloida b, neuronalnog markera (NeuN) i markera astrocita (GFAP) u korteksu i hipokampusu mozga pustinjskih
miseva.

Materijal i metode: U istraZivanju smo koristili pustinjske miseve. Jednu grupu Zivotinja tretirali smo sa AICI, u
dozi LD, (0,74 g/kg telesne tezine), a drugu sa NaCl u toku tri nedelje pomocu gastri¢ne sonde. Ekspresiju NADPH
oksidaze, MMP-9 kao i markere neurona i astrocita (NeuN i GFAP) odredivali smo metodom Western blot-a, a
prisustvo amiloida b imunohistohemijski u korteksu i hipokampusu.

Rezultati: NADPH oksidaza je bila poveéano eksprimirana u korteksu tretiranih Zivotinja. Povecanje ekspresije
MMP-9 je zapaZzeno u korteksu, dok ekspresija NeuN i GFAP nije bila statisti¢ki znacajno izmenjena ni u korteksu ni i
hipokampusu. Ekspresija amiloida b je bila povecana u obe ispitivane strukture.

Zakljucak: Al u mozgu pacova dovodi do promena koje odgovaraju promenama zapazenim u AB.

Kljuéne reci: Alchajmerova bolest, NADPH oksidaza, amiloid B, MMP-9, NeuN, GFAP

EFFECTS OF PERORAL ADMINISTRATION OF ALUMINUM ON THE EXPRESSION OF NADPH
OXIDASE, AMYLOID B AND NEURONAL AND ASTROCYTIC MARKERS IN THE GERBIL BRAIN
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Introduction: Aluminum (Al) is considered as a cofactor in the pathogenesis of Alzheimer’s disease (AD). Molecular
mechanisms of its action are unknown. It has been shown that Al induces oxidative stress. Enzyme NADPH oxidase
(NOX) produces free radicals and exists in almost every cell in the body. The correlation between this enzyme and
cognitive deficit in patients with AD has been shown. Amyloid B is one of the most important pathological markers of
the brainin AD and its aggregation produces atrophy and degeneration of neurons. Enzymes matrixmetaloproteinases
(MMP) participate in the degradation of amyloid B.

The Aim: The goal of our study was to determine the effects of subacute peroral administration of Al on the
expression of NOX2, MMP-9, amyloid B and neuronal and astrocytic markers (NeuN and GFAP) in the gerbil brain.
Materials and methods: In our study we used gerbils. One group of animals was treated with AICI3, LD10 (0,74 g/
kg body weight) and the other with NaCl, three weeks via a gastric tube. Expression of NADPH oxidase, MMP-9 and
NeuN and GFAP was determent via western blot. Presence of amyloid B was determent by immunohystochemistry.
Results: NADPH oxidase and MMP-9 were overexpressed in the cortex of the treated animals. Expression of NeuN
and GFAP was changed neither in the cortex nor in the hippocampus. Expression of amyloid B was increased in both
structures.

Conclusion: Al produces changes that are characteristic of AD.

Key words: Alzheimer’s disease, NADPH oxidase, amyloid , MMP-9, NeuN, GFAP
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UTICAJ RISPERIDONA NA KONCENTRACHU | METABOLIZAM GLUTATIONA U MOZGU PACOVA PERINATALNO
TRETIRANIH FENCIKLIDINOM
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Uvod: Risperidon, atipi¢ni antipsihotik, se koristi u le¢enju shizofrenije. Perinatalno tretiranje pacova fenciklidinom
shizofrenije. Pokazano je da ovakva primena fenciklidina dovodi do smanjenja nivoa glutationa (GSH) i posledi¢nog
povecanja oksidativnog stresa u centralnom nervnom sistemu koji ucestvuje u patofiziologiji shizofrenije.

Cilj: Ispitivanje uticaja risperidona na koncentraciju i metabolizam glutationa kod pacaova, perinatalno tretiranih
fenciklidinom.

Materijal i metode: Wistar pacovi, muzijaci, su podeljeni u Cetiri grupe. Sve Cetiri grupe Zivotinja su tretirane
perinatalno 2, 6, 9. i 12.0g postnatalnog (PN) dana i to dve sa NaCl i dve sa PCP-om (10 mg/kgTT). Prva grupa (NaCl
grupa) je perinatalno dobila NaCl, a druga (PCP grupa) fenciklidin. Tre¢a grupa (NaCI-RSP grupa), je perinatalno
primila NaCl, a 35.0g PN dana je zapoceta terapija risperidonom, koja je trajala 9 nedelja. Cetvrta grupa (PCP-RSP
grupa) je perinatalno primila PCP i takode 35.0g PN dana zapocela terapiju risperidonom na isti na¢in kao i NaCl-RSP
grupa. Zivotinje su Zrtvovane 100. PN dana. U korteksu i hipokampusu odredivane su koncentracije GSH i aktivnost
glutation reduktaze (GR), gama-glutamil-cistein ligaze (y —GCL) i glutation peroksidaze (GPx) spektofotometrijskim
metodama.

Rezultati: Dobijeni rezultati su pokazali da PCP dovodi do znacajnog smanjenja koncentracije GSH i smanjenja
aktivnosti enzima ukljuéenih u njegov metabolizam, dok primena risperidona dovodi do normalizacije prac¢enih
parametara.

Zakljucak: Primena risperidona dovodi do reverzije promena u metabolizmu GSH koje se zapaZaju posle perinatalnog
tretmana PCP-om.

Kljuéne redi: Risperidon, GSH, GR, GPx, y -GCL

INFLUENCE OF RISPERIDONE ON THE GLUTATION CONCENTRATION AND METABOLISM
IN THE BRAIN OF THE RATS PERINATALLY TREATED WITH PHENCYCLIDINE
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Introduction: Risperidone, atypical antipsychotic, is used in treating schizophrenia. Perinatal administration of
phencyclidine (PCP), a non-competitive antagonist of NMDA receptors, is one of the most convincing animal model
of schizophrenia. It is demonstrated PCP administration leads to reduction of glutathione levels and subsequent
increased oxidative stress in central nervous system which participates in the pathophysiology of schizophrenia.
Aim of the study: Evaluating the influence of risperidone on concentration and metabolism of glutathione in rats
perinatally treated with PCP.

Material and methods: Wistar rats, males, were divided in four groups. All four groups were treated perinatally 2,
6, 9 and 12 postnatal (PN) days, two of them with NaCl and two with PCP (10mg/kgTT). First group (NaCl group)
perinatally received NaCl, and second (PCP group) received phencyclidine. Third group (NaCI-RSP group) perinatally
received NaCl (s.c.) and on 35 PN day started perioral risperidone treatment which continued next 9 weeks. PCP-RSP
group perinatally received phencyclidine (s.c.) and also on 35 PN day started perioral risperidone treatment same as
in NaCl-RSP group. Animals were sacrificed on 100 PN day. In cortex and hippocampus GSH concentrations, activities
of GPx, GR and y-GCL were determined using spectrophotometry methods.

Results: Results showed that PCP significant leads to reduction of GSH level and reduction of activities of enzymes
involved in its metabolism, while use of risperidone leads to normalization of the parameters.

Conclusion: Risperidone treatment leads to reversion of disturbances in the glutathione metabolism observed after
perinatal phencyclidine administration.

Key words: risperidone, GSH, GR, GPx, y-GCL




ISPITIVANJE CITOTOKSIENIH EFEKATA DIAZEPAMA NA MODELU B16 CELIISKE LINIIE, IN VITRO
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Uvod: Visoka incidenca i letalitet malignog melanoma, maligni potencijal i brzina metastaziranja, Cesti relapsi
uz neefikasnost adjuvantne terapije predstavljaju razloge zbog kojih se ulazu veliki napori u pronalazenje kao i u
ispitivanje molekularnih mehanizama dejstva potencijalnih citotoksi¢nih jedinjenja.

Cilj rada: Ispitivanje potencijalnog citotoksicnog efekta diazepama na B16 celije miSjeg melanoma i mehanizama
odgovornih za njegovo antitumorsko delovanje.

Materijal i metode: Vijabilitet B16 Celija miSjeg melanoma u kulturi je odreden merenjem aktivnosti kisele fosfataze.
Analiza potencijalnog mehanizma delovanja ispitivanog leka na B16 celije izvedena je primenom odgovarajucih
fluorohroma i analizom na proto¢nom citofluorimetru. Bojenje propidijum jodidom, dihidrorodaminom,
dihidroetidijumom i akridin-oranZom izvedeno je radi analize Celijskog ciklusa, produkcije slobodnih kiseoni¢nih
radikala, superoksidnih anjona i autofagije. Promena morfologije Celija i prisustvo autofagolizozoma je praceno
primenom svetlosne odnosno fluorescentne mikroskopije.

Rezultati: Diazepam je ispoljio citotoksiéno dejstvo na B16 Celije tokom 24h tretmana (IC,=389,42uM). Analizom
celijskog ciklusa zapazen je povecan procenat Celija u G,/M fazi pri koncentraciji diazepama koja je bliska IC
(400uM) (50,25% u odnosu na kontrolu —21,34%). Primecen je porast produkcije slobodnih kiseonic¢nih radikala, kao
i superoksidnog anjona (2,83 puta i 1,49 puta, u odnosu na kontrolu). Utvrdeno je prisustvo autofagi¢nih vakuola i
povecanje intenziteta narandzaste fluorescence (tretman — FL3/FL1=1,43; kontrolne Celije FL3/FL1=1).

Zakljucak: Ispitivani lek iz grupe benzodiazepina tokom 24h tretmana primenjen na B16 ¢elije u kulturi u dozi od
400 uM, pokazuje antiproliferativno i citotoksicno dejstvo u ¢ijoj se osnovi verovatno nalazi povecana produkcija
slobodnih kiseoni¢nih radikala koja indukuje ¢elijsku smrt po tipu autofagije.

Kljuéne redi: citotoksi¢nost, B16 misji melanom, diazepam, autofagija

INVESTIGATION OF DIAZEPAMS’ CYTOTOXIC EFFECTS
ON B16 MOUSE MELANOMA CELL LINE, IN VITRO
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Introduction: High prevalence and lethality of malignant melanoma, malignant potential and high rate of metastasis,
frequent relapses, and the inefficiency of adjuvant therapy are reasons why great efforts are made in investigations
of molecular mechanisms of potential cytotoxic compounds.

The Aim: To investigate potential cytotoxic effects of diazepam against B16 mouse melanoma cells and define a
mechanism of its effect.

Material and methods: Viability rate of B16 treated cells was assesed by acid phosphatase assay. Potential mechanism
of diazepams’ action was investigated using flow cytometry analysis. Propidium-iodide, dihydrorhodamine,
dihydroxyetidium and acridine-orange staining were used to determine cell cycle distribution, levels of reactive
oxigen species, superoxide anion production and autophagy, respectively. Fluorescence and light microscopy
evaluation were made to determine morphological changes of treated cells.

Results: Diazepam demonstrated cytotoxic activity against B16 cells after 24-hour exposure (IC, =389.42uM). When
used in the same concentration (400uM) diazepam increased percentage of cells in G,/M phase, compared to
control (50.25% vs 21.34%). Free radicals and superoxide anion production after 24hour treatment were increased
(2.83 and 1.49 fold increase, vs control, respectively). Fluorescent microscopy revealed the presence of autophagic
vacuoles while flow cytometry analysis further evidenced increase of orange fluorescence (treated cells — FL3/
FL1=1,43; control FL3/FL1=1).

Conclusion: Investigated benzodiazepine drug has significant antiproliferative and cytotoxic activity against B16
mouse melanoma cells. The possible antitumor mechanism of its action could be the induction of oxidative stress,
which probably initiates autophagy.

Key words: cytotoxicity, B16 mouse melanoma, diazepam, autophagy

UTICAJ KALORISKE RESTRIKCIJE | TRETMANA METFORMINOM NA KLINICKU SLIKU EKSPERIMENTALNOG
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Uvod: Eksperimentalni autoimunski encefalomijelitis (EAE) je najéesce koriséen Zivotinjski model u ispitivanjima
multiple skleroze, T—Celijski posredovane autoimunske bolesti CNS-a. Metformin je najsire korisc¢en lek u terapiji
diabetesa i svoje dejstvo postize aktivacijom AMP-protein kinaze (AMPK).Prethodne studije su pokazale da kalorijska
restrikcija moze imati antiinflamatorno i neuroprotektivno dejstvo i da moze znacajno uticati na tok bolesti.

Cilj: IstraZivanje analizira efekte Metformina i kalorijske restrikcije na razvoj EAE-a kod DA pacova.

Materijal i metode: U istraZivanju su koris¢eni pacovi oba pola starosti 2 do 6 meseci, koji su imunizovani
homogenatom ki¢cmene mozdine uz kompletni Frojndov adjuvans. Nakon imunizacije pacovi su podeljeni u 3 grupe.
Jedna grupa je tretirana Metforminom ( 100mg/kg TT), druga je podvrgnuta kalorijskoj restrikciji gde je ukinuto 60%
normalnog dnevnog unosa hrane i treca grupa predstvalja kontrolnu grupu koja je normalno hranjena i tretirana
PBS-om. Pacovi su svakodnevno posmatrani pocev od 6.dana nakon imunizacije.

Rezultati: Dobijeni rezultati su pokazali da se bolest pojavila ranije i u jacem stepenu u kontrolnoj grupi i grupi pacova
tretiranih Metforminom, dok se kod pacova podvrgnutih kalorijskoj restrikciji javila kasnije i u znatno blazem obliku.
Zakljuéak: : Na osnovu dobijenih rezultata moze se zakljuéiti da Metformin nije imao uticaj na razvoj EAE-a kod
tretiranih pacova, ali bi trebalo izvrsiti dodatna ispitivanja da bi se mogli doneti ispravni zakljucci o njegovim
efektima. Kalorijska restrikcija je pokazala protektivno dejstvo na razvoj EAE-a, i uz pazljivu medicinsku negu se
moze smatrati kao potencijalni tretman u terapiji multiple skleroze.

Kljucne reci: EAE, Metformin, kalorijska restrikcija

EFFECTS OF CALORIC RESTRICTION AND METFORMIN TREATMENT ON CLINICAL PICTURE OF EXPERIMENTAL
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Introduction: Experimental autoimmune encephalomyelitis (EAE) is most commonly used animal model for multiple
sclerosis. Metformin is widely used drug for diabetes and mediates its action via activating AMP-activated protein
kinase(AMPK). Studies have shown that caloric restriction may have anti-inflammatory and neuroprotective effects
and may significantly change the course of the disease.

The Aim: This study analyzes the effects of Metformin and caloric restriction on the development of EAE in DA rats.
Materials and Methods: In this research were used both male and female rats, that were immunized by spinal chord
homogenate (SCH) with complete Freund’s adjuvant. After immunization rats were divided in three groups. The first
group was treated by Metformin(100mg/kg BW), the second was submitted to a calorie restriction equivalent to 60%
of normal daily food intake and the third group was, control group with rats that were normally fed and treated by
PBS. Rats were monitored daily with a beginning from the sixth day after immunization.

Results: The results have demonstrated that clinical signs of the disease were exhibited earlier and had had more
severe course in control group and Metformin-treated group comparing to group of rats that were subjected to
caloric restriction.Calorie restricted rats exhibited mild clinical signs and disease beginning was delayed.
Conclusion: According to these results, Metformin had no effect to the EAE development. Caloric restriction has
shown protective effect, and combined with careful medical care could be explored as a potential treatment for
multiple sclerosis.

Key words: EAE, Metformin, caloric restriction
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ISPITIVANJE CITOTOKSICNIH EFEKATA EKSTRAKTA SIDERITIS SCARDICA NA B16 CELUAMA MELANOMA MI3A, IN
VITRO
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Mentor: prof. dr Aleksandra Isakovi¢, dr Ivica Jeremi¢
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Uvod: lako danas postoje razliCiti terapijski pristupi, le¢enje malignog melanoma i dalje predstvalja veliki izazov. Zbog
toga postoji potreba za pronalazenjem novih i dopunskih supstanci koje na ¢elije melanoma ispoljavaju citotoksicne
efekte ili pokazuju sinergisticko dejstvo sa vec postojec¢im i poznatim terapijskim antitumorskim lekovima.

Cilj rada: Cilj ovog rada bio je da se ispita uticaj ekstrakata biljke Sideritis scardica i njihovih sastavnih komponenti-
apigenina i luteolina na celijski vijabilitet i produkciju slobodnih kiseonicnih radikala.

Materijal i metode: Svi eksperimenti su izvedeni na B16 celijskoj liniji melanoma misa. Za odredivanje vijabiliteta
B16 Celija, koje su tokom 24h inkubirane sa dvostrukim razblaZenjima ekstrakata S. scardica, odnosno apigeninom
i luteolinom, koris¢en je test kisele fosfataze, dok je produkcija slobodnih kiseoni¢nih radikala odedena merenjem
intenziteta fluorescence fluorohroma dihiroksirodamina(DHR) na proto¢nom citofluorometru.

Rezultati: Najvece smanjenje vijabiliteta u odnosu na kontrolu (vijabilitet 100%, netretirane celije) se postize
primenom ekstrakta 2 (54,5% pri koncentraciji 100 pg/ml, p<0,05). Kako su najzastupljenije komponente ovog
ekstrakta flavonoidi, apigenin i luteolin, pokazano je da luteolin takode ispoljava citotoksicno dejstvo (81,9% pri
koncentraciji 12,5 uM, p<0,05). Merenjem intenziteta fluorescence DHR po 24h tretmanu sa apigeninom (25uM),
luteolinom (25uM) i ekstraktom 2 (25ug/ml), uo€eno je da sve ispitivane supstance, u navedenim koncentracijama,
dovode do povecanja intenziteta produkcije slobodnih kiseonicnih radikala.

Zakljucak: Ekstrakt 2 i flavonoidi, njegove sastavne komponente, dovode do smanjenja celijskog vijabiliteta B16
Celija misijeg melanoma, a da je jedan od mehanizama kojim se ovo citotoksi¢no dejstvo moZe objaniti povecana
produkcija slobodnih kiseoni¢nih radikala.

Kljuéne redi: B16, Sideritis scardica, flavonoidi

EXAMINATION OF CYTOTOXIC EFFECTS OF THE SIDERITIS SCARDICA EXTRACT
ON B16 MOUSE MELANOMA CELLS, IN VITRO

Author: Marko Miladinoy, Jelena Jevtovié¢

e-mail address: miladinovmarko@yahoo.com

Mentor: prof. dr Aleksandra Isakovi¢, dr Ivica Jeremi¢

Institute for medical and clinical biochemistry, Faculty of Medicine University of Belgrade

Introduction: Despite the great variety of different treatment approaches, the therapies of malignant melanoma are
still a great challenge. Therefore, there is a necessity for defining substances which could express cytotoxic effect on
melanoma cells or could have synergistic activity with already known therapeutics.

The Aim: To examine the influence of Sideritis scardica plant extracts and their integral components, apigenin and
luteolin, on the cell viability and production of reactive oxygen species (ROS).

Materials and Methods: All experiments were performed on B16 mouse melanoma cell line. After 24h cells
treatment with appropriate dilutions of S. scardica extracts and their integral components, the viability was assessed
by acid phosphatase method while ROS production was measured, using dihydrorhodamine 123 fluorochrom (DHR),
on flow cytometer.

Results: Only extract 2 showed significant dose-dependent cytotoxicity (54.5 % of control when used in concentration
of 100 pg/ml, p<0.05). Among all integral components of extract 2, flavonoids showed the most significant viability
decline, with luteolin being the most potent one (81.9% when used in concentration of 12.5 uM, p<0.05). We also
observed that apigenin (25uM), luteolin (25uM) and extract 2 (25ug/ml) increased the ROS production.
Conclusion: Sideritis scardica extract 2 and flavonoids, as its integral components, decreased the cell viability
suggesting that the increased production of ROS might be responsible for their cytotoxic effect. Further investigations
should explore the mechanism of this process and potential usage of these substances as a provisional agency in
therapy of certain diseases.

Key words: B16, Sideritis scardica, flavonoids

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE

UTICAJ RISPERIDONA NA EKSPRESIJU MARKERA NEURONA | GLUJE
U MOZGU PACOVA PERINATALNO TRETIRANIH FENCIKLIDINOM
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Uvod: Perinatalna primena fenciklidina (PCP) predstavlja jedan od animalnih modela shizofrenije. Risperidon (RSP)
je atipi¢ni antipsihotik i potentni antagonista D2 i 5-HT2 receptora. Neuron specifi¢ni nuklearni protein (NeuN)
je lokalizovan u jedru i sluzi kao marker neurona. Glijalni fibrilarni kiseli protein (GFAP), intermedijerni filament,
univerzalni je marker astrocita. Pokazano je smanjenje ekspresije oba markera u pacijenata obolelih od shizofrenije.
Cilj: Ispitivanje uticaja risperidona na ekspresiju markera NeuN i GFAP u korteksu i hipokamusu pacova perinatalno
tretiranih fenciklidinom.

Materijal i metode: Cetiri grupe Wistar pacova su tretirane 2-og, 6-og, 9-og i 12-og postnatalnog (PN) dana
fenciklidinom (10 mg/kg tm) ili fiziolodkim rastvorom natrijum hlorida (s.c.). Od 35. PN dana dve grupe (jedna
kontrolna i jedna eksperimentalna) dobijale su risperidon u vodi za pice. Zivotinje su Zrtvovane PN dana 100.
Ekspresija NeuN i GFAP u mozgu pacova odredivana je metodom Western blota.

Rezultati: Ekspresija NeuN i u korteksu i hipokampusu pacova perinatalno tretiranih fenciklidinom je neizmenjena u
odnosu na kontrolnu grupu i risperdon ne dovodi do promene u njegovoj ekspresiji. Ekspresija GFAP u hipokampusu
pacova perinatalno tretiranih PCP-om je statisti¢ki znacajno smanjena u odnosu na kontrolnu grupu, dok je u
korteksu nepromenjena. Primena risperidona dovodi do povecanja ekspresije GFAP u ovoj strukturi.

Zakljucak: Pokazano je da perinatalna primena PCP-a ne utice na ekspresiju markera neurona u obe strukture, ali
da dovodi do smanjenja ekspresije GFAP u hipokampusu. Ovo bi moglo ukazivati na smanjenu funkciju astrocita.
Primena risperidona dovodi do normalizacije ekspresije GFAP u ovoj strukturi.

Kljuéne reci: fenciklidin, shizofrenija, risperidon

EFFECTS OF RISPERIDONE ON EXPRESION OF NEURONAL AND GLIAL MARKERS
IN THE RAT BRAIN PERINATALLY TREATED WITH PHENCYCLIDINE
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Introduction: Perinatal phencyclidine (PCP) administration represents one of the actual animal models of
schizophrenia. Risperidone (RSP), atypical antipsyhotic, is potent antagonist of D2 and 5-HT2 receptors. Neuronal
Nuclei (NeuN) is used as marker of neurons. Glial fibrilar acidic protein (GFAP) is marker of astrocytes. The reduction
of expression of both markers was shown in schizophrenic patients.

Aim of the study: To examine the effects of risperidone on expression of neuronal and glial markers in the rat brain
perinatally treated with phencyclidine.

Material and methods: Four groups of Wistar rats were treated on postnatal (PN) day 2, 6, 9 and 12 with either PCP
(10 mg/kg) or saline s.c. From PN35, two groups (control and experimental) were receiving risperidone in drinking
water. Rats were sacrificed on PN100. Expression of NeuN and GFAP in the cortex and hippocampus of the rat was
determined by Western blot.

Results: The expression of NeuN in PCP group was unchanged both in cortex and hippocampus compared to the
control group and it is shown that risperidone does not lead to changes in its expression. The expresion of GFAP
in hippocampus of PCP treated rats was significantly reduced, while in the cortex it was unchanged. Risperidone
treatment led to increased expression of GFAP in this structure.

Conclusion: It was shown that perinatal PCP treatment didn’t affect the expression of neuronal markers in both
structures, but it decreased the expression of GFAP in hippocampus. This could indicate on reduced function of
astrocytes. Risperidone treatment normalized expression in this structure.

Key words: schizophrenia, phencyclidine, risperidone.




POVEZANOST MARKERA INFLAMACUE SA STEPENOM TEZINE
HRONIENE SREANE INSUFICIJENCIIE
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Uvod: Smatra se da je u hroniénoj sréanoj insuficijenciji (HSI) prisutna slozena kaskada hroni¢nih inflamatornih
reakcija, koja dovodi do miokardne disfunkcije i sindroma sréane insuficijencije. Zbog znacajne uloge inflamacije
kako u patogenezi, tako i u progresiji razlicitih oblika src¢ane insuficijencije, biomarkeri inflamacije su postali predmet
intenzivnih istrazivanja.

Cilj rada: Ispitivana je povezanost izmedu nivoa hs-CRP, TNF-a, ICAM-1 i VCAM-1 u krvi bolesnika sa HSI sa teZinom
njihove bolesti.

Materijal i metode: Iz krvi 120 bolesnika sa HSI i 69 zdravih kontrola, ELISA testom su odredivane koncentracije hs-
CRP, TNF-a, ICAM-1 i VCAM-1 molekula. Bolesnici su podeljeni u Cetiri grupe po klasifikaciji Njujorskog kardioloskog
drustva (NYHA).

Rezultati: Rezultati su pokazali povecane koncentracije svih ispitivanih inflamatornih markera kod bolesnika sa HSI u
odnosu na kontrolnu grupu, pri éemu je porast bio najizrazeniji kod bolesnika sa najtezim stepenom HSI (NYHA 1V)
(p< 0,001). Pored toga, koncentracije hs-CRP i cirkuliSsu¢eg VCAM-1 bili su statisticki znacajno vece u grupi bolesnika
sa NYHA 1lI/IV u odnosu na NYHA I/Il bolesnike i kontrolnu grupu (p<0,05 odnosno p<0,01). Statisticki znacajna
povezanost izmedu koncentracija VCAM-1 i ejekcione frakcije leve komore (LVEF) (r=-0,213, p<0,05), ukazuje na
jasnu vezu izmedu nivoa ovog adhezivnog molekula sa tezinom miokardne disfunkcije.

Zakljucak: Odredivanje koncentracije cirkuliSu¢eg VCAM-1, zajedno sa hsCRP, moze imati vaznu ulogu u stratifikaciji
bolesnika sa HSI, $to upucuje na vaznu ulogu ovih molekula u praéenju progresije bolesti.

Kljuéne reci: hronicna sr¢ana insuficijencija, hs-CRP, TNF-a, ICAM-1, VCAM-1
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Introduction: Chronic heart failure (CHF) has been regarded as a complex cascade of chronic inflammatory reactions,
causing gradual cardiac depression and the syndrome of heart failure. Inflammation is important in the pathogenesis
and progression of many forms of heart failure and biomarkers of inflammation have become the subject of intense
inquiry.

The aim: To assess the association between inflammatory markers (TNF-alpha, hs-CRP, ICAM-1, VCAM-1) and
severity of chronic heart failure.

Materials and Methods: Plasma adhesion molecule levels, ICAM-1, VCAM-1, together with TNF-alpha and hs-CRP
were determined in 120 chronic heart failure patients and 69 healthy controls by ELISA. Patients were divided into
four groups based on New York Heart Association (NYHA) classification.

Results: Increased levels of all investigated inflammatory markers were found in chronic heart failure patients
compared to controls, with the rise more prononunced in NYHA IV class (p<0.001). In addition, VCAM-1 levels were
significantly higher in NYHA 111/IV patients in comparison to both NYHA I/11 patients and controls (p<0.05 and p<0.01,
respectively). Associations between VCAM-1 and LVEF (r=-0.213, p<0.05), implied clear relationship between
adhesion molecule levels with the severity of myocardial dysfunction.

Conclusion: Determination of VCAM-1, together with hsCRP, appears to be useful in stratification of patients with
heart failure, which implies their important role in monitoring disease progression.

Key words: chronic heart failure, hs-CRP, TNF-a, ICAM-1, VCAM-1

UTICAJ RISPERIDONA NA KONCENTRACIJU LIPIDNIH PERKOSIDA | AKTIVNOST | EKSPRESIJU SUPEROKSID
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Uvod: Fenciklidin (PCP) je antagonist NMDA receptora. Primena fenciklidina kod ljudi izaziva pozitivne i negativne
simptome shizofrenije. Prenatalna primena fenciklidina kod pacova je prihvacena kao eksperimentalni model
shizofrenije. Risperidon, atipi¢ni antipsihotik, je antagonist D, i 5-HT receptora. Jedan od bitnih faktora u nastanku
shizofrenije je oklsidativni stres.

Cilj: Ispitati uticaj risperidona na aktivnost i ekspresiju superoksid dismutaze, kao i na koncentraciju lipidnih peroksida
u korteksu i hipokampusu pacova perinatalno tretiranih fenciklidinom.

Materijal i metode: Cetiri grupe Wistar pacova su tretirane 2-og, 6-og, 9-og i 12-og postnatalnog (PN) dana PCP-om
(10 mg/kg tm) ili fiziolodkim rastvorom natrijum hlorida (s.c.). Od 35. PN dana dve grupe: kontrolna (NaCl-RSPgrupa)
i eksperimentalna (PCP-RSP grupa) dobijale su risperidon u vodi. Zivotinje su Zrtvovane PN dana 100. Risperidon je
primjenjivan oralno u dozi 0,84 mg/kg TT/ dan. Aktivnost SOD i koncentracija lipidnih peroksida (MDA) su odredivani
spektrofotometrijski a ekspresija SOD Western blot tehnikom.

Rezultati: Aktivnost SOD u korteksu i hipokampusu pacova iz PCP grupe je bila znacajno niza nego u kontroli. Primena
risperidona je takode dovela do znacajnog smanjenja aktivnosti SOD, Sto nije praceno znacajnim promenama u
ekspresiji SOD1 i SOD2. Koncentracija MDA u korteksu pacova bila je znacajno povisena u odnosu na kontrolu samo
u PCP-RSP grupi, dok je u hipokampusu bila znacajno visa u PCP grupi u odnosu na kontrolnu grupu a primena
risperidona je dovela do normalizacije.

Zakljucak: Perinatalna primena PCP-a dovodi do povedanja pokazatelja oksidativnog stresa u mozgu tetiranih
Zivotinja, a risperidon deluje protektivno samo u hipokampusu.

Kljuéne reci: Shizofrenija,fenciklidin,risperidon,oksidativni stres.
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Introduction: Phencyclidine(PCP) acts as a NMDA antagonist. Phencyclidine is capable of producing both positive
and negative symptoms of schizophrenia. Perinatal PCP administration has been accepted as an experimental model
of schizophrenia. Risperidone, atypical antipsychotic, acts as antagonist of D, and 5-HT receptors. One of the factors
included in ethiopathology of the disease is oxidative stress.

The Aim: Determine the effects of risperidone on expression and activity of superoxide dismutase,and concetration
of lipid peroxides in cortex and hippocampus of rats perinatally treated with phencyclidine.

Materials and Methods: Four groups of Wistar rats were treated on postnatal (PN) day 2, 6, 9 and 12 with either
PCP (10 mg/kg) or saline s.c. From PN35, two groups: one control (NaCI-RSP) and one experimental (PCP-RSP) were
reciving risperidone in drinking water at dosage 0,84 mg/kg/day. Rats were sacrificed on PN100. SOD activity and
concentration of lipid peroxides (MDA) has been determined spectrophotometrically. SOD expression has been
determined by Western blot technique.

Results: SOD activity in cortex and hippocampus from PCP group was significantlly lower than control. Treatment
with risperidone has also lead to siginificant decrease in SOD activity,which was not assosiated with changes in
expression of SOD-1 and SOD-2. Concetration of MDA in cortex was significantly elevated in comparison to PCP-RSP
group. Concentration of MDA in hippocampus was significantly higher in PCP-group than in control group,while
risperidone treatmen lead to normalisation.

Conclusion: Perinatal treatment of PCP leads to elevation of parameters of oxidative stress,and risperidone has
protective effects only in hippocampus.

Keywords: Schizophrenia,phencyclidine,risperidone,oxidative stress.
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ISPITIVANJE MEHANIZMA CITOTOKSICNOG DEJSTVA a-SINUKLEINA
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Uvod: Nakupljanje proteina a-sinukleina (ASYN) u vidu Levijevih telasaca predstavlja jedan od osnovnih patoloskih
supstrata Parkinsonove bolesti.

Cilj: Cilj ovog rada je da se utvrdi mehanizam kojim ASYN dovodi do oStecenja diferentovanih éelija neuroblastoma,
SH-SY5Y.

Materijali i metode: Eksperimenti su radeni na 2 grupe ¢elija, kontrolno transfekovanim SH-SY5Y (b-gal) i ¢elijama
koje prekomerno produkuju ASYN (a-syn*). Celije su diferentovane all-trans retinoi¢nom kiselinom. Za pracenje
nivoa ekpresije ASYN kori$¢ena je metoda imunoblota. Za ispitivanje celijskog vijabiliteta koris¢eni su kristal violet i
tripan plavo testovi. Analize ¢elijskog ciklusa i aktivacije kaspaza izvrSene su analizom ¢elija proto¢nom citometrijom
nakon primene odgovarajuceg fluorohroma (propidium jodid za Celijski ciklus, Apostat za aktivaciju kaspaza).
Rezultati: Analizom celijskog vijabiliteta kristal violet testom uoceno je da dolazi do pada vijabiliteta nakon
diferencijacije (6 dana), kao i da je pad vijabiliteta izraZeniji kod a-syn* ¢elija. Primenom bojenja Tripan plavim je
uoceno da je pad vijabiliteta kod a-syn*celija posledica smrti Celija usled toksi¢nog dejstva ASYN, a ne smanjene
proliferacije Celija. Analizom celijskog ciklusa uoCen je povecan procenat a-syn* Celija u SubG fazi celijskog ciklusa,
Sto ukazuje na fragmentaciju DNK, a analizom aktivacije kaspaza uocena je povecana pan-kaspazna aktivnost kod
ovih celija.

Zakljucak: Prekomerma ekspresija ASYN dovodi do smanjenja vijabiliteta diferentovanih celija neuroblastoma, koji
je posledica smrti éelija usled toksi¢nog dejstva ASYN. Na osnovu rezultata dobijenih analizom celijskog ciklusa i
aktivnosti kaspaza zaklju¢ujemo da je apoptoza potencijalni mehanizam citotoksi¢nog dejstva ASYN.

Kljuéne reéi: a-sinuklein, citotoksi¢nost, apoptoza
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Introduction: The pathological hallmark of Parkinson’s disease is the accumulation of a-synuclein (ASYN) in neurons.
The aim: The aim of our study was to determine mechanism of cytotoxic effect of ASYN on differentiated human
neuroblastoma SH-SY5Y cell line.

Materials and methods: All experiments were conducted in all-trans retinoic acid differentiated cells of
neuroblastoma cell line SH-SY5Y, conditionally expressing wild type ASYN (a-syn*), and the control SH-SY5Y cells
(b-gal). Production of ASYN was detected using Western immunoblotting. The cell viability was assessed using Trypan
Blue and crystal violet dye exclusion assays, whereas pan-caspase activity and cell cycle analysis were quantified
using flow cytometry after Apostat and Propidium-iodide staining.

Results: The crystal violet assay demonstrated significant reduction of cell number in time-dependent manner in
both differentiating a-syn* cells, as well as in the control cells (b-gal). However, in the differentiating a-syn* cells, the
cell number was significantly lower. Differentiating a-syn* showed significant increase in number of Trypan Blue-
positive (dead) cells. The cell cycle analysis showed increase in percentage of cells with hypodiploid DNA content,
thus indicating DNA fragmentation. Accordingly, flow-cytometric analysis revealed increase in activation of caspases.
Those results indicate that apoptosis could be mechanism involved in ASYN cytotoxicity.

Conclusion: It could be concluded that the ASYN over-production induces cell death in the differentiated SH-SY5Y
cells. ASYN over-expression induced DNA fragmentation and increase in caspase activation indicating to caspase-
dependent apoptotic cell death of differentiating SH-SY5Y cells.

Key words: a-synuclein, citotoxicity, apoptosis
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Uvod: Balkanska endemska nefropatija (BEN) je bolest nepoznate etiologije. Kao moguci uzroci ispituju se ¢inioci
spoljasnje sredine i genetski faktori. U poslednje vreme su aktuelna ispitivanja polimorfizma pojedinih gena koji bi
mogli da budu znacajni u etiologiji BEN, narocito polimorfizam enzima koji ucestvuju u metabolizmu ksenobiotika,
kao Sto su glutation S-transferaze (GST). U familiji citosolnih GST najveci klinicki znacaj imaju delecioni polimorfizam
GSTM1 i GSTT1 i polimorfizam jednog nukleotida GSTA1.

Cilj rada: Ispitivan je znacaj polimorfizma GSTA1, GSTM1 i GSTT1 gena u nastanku BEN.

Materijal i metode: DNK je izolovana iz krvi 149 kontrola i 149 bolesnika sa BEN. Polimorfizam GSTA1 gena odredivan
je analizom polimorfizma duzine restrikcionih fragmenata. Polimorfizam GSTM1 i GSTT1 gena je odredivan reakcijom
lan¢anog umnoZzavanja. Dobijeni rezultati su analizirani principima multinominalne logisticke regresije.

Rezultati: Frekvenca GSTA1 aktivnog genotipa (CC) je bila znacajno niza u grupi bolesnika sa BEN (28%, p=0,042) nego
u u kontrolnoj grupi (41%). Nije uocena razlika u distribuciji GSTM1 genotipa izmedu bolesnika sa BEN i kontrolne
grupe. Medutim, uCestalost GSTT1 aktivnog genotipa je bila visa kod bolesnika sa BEN (80%, p=0,047) nego kod
kontrola (70%). Rezultati regresione analize su pokazali da su GSTAI genotipovi niske aktivnosti (CT+TT) i GSTT1
aktivni genotip nezavisni faktori rizika za BEN (OR=1,82, p=0,015, 95%IP=1,12-2,98, odnosno OR=1,7, p=0,048,
95%IP=1,04-2,87).

Zakljucak: Polimorfna ekspresija GSTA1, GSTM1 i GTST1 utice na individulanu osetljivost za nastanak BEN.

Kljucne reci: GSTA1, GSTM1, GSTT1, balkanska endemska nefropatija.
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Introduction: Balkan endemic nephropathy (BEN) is a disease of unknown etiology. Both environmental and genetic
factors are currently being investigated as possible causes. The polymorphism of enzymes involved in xenobiotic
metabolism, such as glutathione S-transferases (GST), potentially significant in BEN etiology, are receiving the most
attention in genetic-epidemiological studies. Within the family of cytosolic GSTs, the deletion polymorphism of
GSTM1 and GSTT1, as well as single nucleotide polymorphism of GSTA1, possess the most clinical significance.

The Aim: We investigated the significance of GSTA1, GSTM1 and GSTT1 genetic polymorphism in BEN development.
Materials and Methods: DNA was isolated from the blood of 149 controls and 149 patients with BEN. Polymorphism
of GSTA1 gene was determined by PCR-RFLP (polymerase chain reaction - restriction fragment length polymorphism).
Polymorphism of GSTM1 and GSTT1 genes was determined by multiplex PCR. The data obtained was analyzed using
the principles of multinomial logistic regression.

Results: The frequency of GSTA1-active genotype (CC) was significantly lower in the group of patients with BEN
(28%,p=0,042) in comparison with the control group (41%). No difference was found in the frequency of the GSTM1
genotype between patients with BEN and controls. However, the frequency of GSTT1-active genotype was higher
among patients (80%,p=0,047) compared to the control group (70%). Moreover, the results of regression analysis
showed that GSTA1 low activity genotypes (CT+TT) and GSTT1-active genotype contribute independently toward the
risk of BEN (OR=1,82;p=0,015; 95%IP=1,12-2,98 and OR=1,70;p=0,048; 95%|P=1,04-2,87).

Conclusion: Polymorphic expression of GSTA1, GSTM1 and GSTT1 influences the individual susceptibility to BEN.
Key words: GSTA1, GSTM1, GSTT1, Balkan endemic nephropathy.




UTICAJ NOVOSINTETISANOG JEDINJENJA ESTARSKE PRIRODE NA DIFERENCIJACIJU
HUMANE PROMIJELOCITNE LEUKEMIJSKE CELIJSKE LINIJE
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Uvod: Maligni tumori su jedan od najcesc¢ih uzroka mortaliteta u svetu, a i kod nas. Podaci ukazuju da maligne
bolesti krvi, leukemije, uzimaju znacajan udeo u ukupnom mortalitetu i morbiditetu, te da u SAD od leukemije
boluje ili se oporavlja oko 250 000 ljudi. Naroiti terapijski izazov predstavlja akutna promijelocitna leukemija (APL),
koju odlikuje niska osetljivost na hemioterapijske lekove. Uvodenje lekova koji indukuju diferencijaciju leukemijskih
blasta, u terapijske protokole za APL, se pokazalo korisnim, ali nedovoljno efikasnim. Usled toga, potraga za novim
antitumorskim lekovima ne jenjava. Nasu paznju je privukao etil estar etilendiamin dicikloheksil propanske kiseline
(L3), koji je pokazao znacajne citotoksi¢ne efekte na HL-60 ¢elijama humane promijelocitne leukemije in vitro.

Cilj: Ispitivanje sposobnosti L3 da indukuje diferencijaciju HL-60 ¢elija, in vitro.

Materijal i metode: Promena morfologije HL-60 celija prema granulocitnom fenotipu, nakon tretmana, ispitivana
je analizom ukalupljenih uzoraka obojenih toluidin plavim metodom svetlosne mikroskopije, kao i na ultratankim
isecima tretiranih Celija metodom elektronske mikroskopije. Ispitivanje ekspresije CD11b i CD15 membranskih
receptora kao pokazatelja granulocitne diferencijacije na HL-60 celijama vrSeno je metodom proto¢ne citometrije
koriS¢enjem antitela obelezenih fluorohromima.

Rezultati: Dobijeni rezultati pokazali su da u tretiranim ¢elijama (48h; 12,5 uM) dolazi do formiranja nuklearnih
impresija (svetlosna mikroskopija), i primarnih granula (elektronska mikroskopija). Povecanje intenziteta relativne
fluorescence u grupi tretiranih celija (protoc¢na citometrija) govori u prilog povecane ekspresije CD11b i CD15
markera granulocitne diferencijacije.

Zakljuéak: Na osnovu dobijenih rezultata moZe se zakljuciti da L3 indukuje diferencijaciju HL-60 celija ka
granulocitnom fenotipu.

Kljuéne redi: etil estar etilendiamin dicikloheksil propanske kiseline, HL-60, diferencijacija

INFLUENCE OF NOVEL COMPOUND OF ESTERIC NATURE ON DIFFERENTIATION
OF HUMAN PROMYELOCYTIC LEUKEMIC CELL LINE
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Introduction: Malignant tumors represent one of the most common causes of mortality in world. Data show that
malignancies of blood, leukemias, take a significant part in total mortality and morbidity, and in USA 250 000 people
have or are in remission from leukemia. Particular therapeutic challenge is acute promyelocytic leukemia (APL),
which has low sensitivity to chemotherapeutic drugs. Introduction of agents that differentiate leukemic blast cells
into therapy protocols for APL is useful, but insufficient. The search for novel antitumor drugs persist. Our attention
was brought to ethylenediamine dicyclohexyl propanoic acid ethyl ester (L3), since it exibited significant cytotoxic
effects against HL-60 human promyelocytic leukemia cells.

The Aim: To investigate ability of L3 to induce differentiation of HL-60 cells, in vitro.

Materials and Methods: Changes in HL-60 cells morphology towards granulocytic phenotype, after the treatment,
was analysed on toulidin blue stained embedded sections using light microscope, as well as on ultra thin sections
using electron microscope. Examination of CD11lb and CD15 membrane receptors expresion, as markers of
granulocytic differentiation of HL-60 cells, was conducted using flow cytometry after fluorochrome conjugated
antibodies application.

Results: Obtained results showed that nuclear indentations (light microscopy) and primary granules (electron
microscopy) are formed in treated cells (48h; 12,5 uM). Increase of relative fluorescence intensity in treated cells
(flow cytometry) suggests overexpression of CD11b and CD15 markers of granulocytic differentiation.

Conclusion: We can conclude that L3 induces differentiation of HL-60 cells towards granulocytic phenotype.

Key words: ethylenediamine dicyclohexyl propanoic acid ethyl ester, HL-60, differentiation

ISPITIVANJE ANTITUMORSKOG DEJSTVA NOVOSINTETISANOG JEDINJENJA ESTARSKE PRIRODE NA SUBKUTANOM
MODELU MISJIEG MELANOMA
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Uvod: Maligni melanom je tumor koji pokazuje sklonost ka izrazitom limfogenom i hematogenom metastaziranju.
Imajuci u vidu visoku incidenciju malignog melanoma u svetskoj populaciji kao i nedovoljnu efikasnost dosadasnje
terapije, ulazu se veliki napori u razvoj tj. sintezu supstance sa potencijalno boljim antimelanomskim delovanjem.
Cilj: Ispitivanje dejstva etil estra etilendiamin dicikloheksil propanske kiseline (comp.3) na subkutanom modelu
misjeg melanoma.

Materijal i metode: C57 black miSevima subkutano su aplikovane B16 celije miSjeg melanoma. Eksperimentalna
grupa miseva je tretirana etilnim estrom (comp. 3), dok je kontrolna grupa Zivotinja primala rastvarac za estar
(DMSO). Aplikacija supstance (LD,;) je vriena u toku tri nedelije u subakutnom reZimu, intraperitonealno.
Poslednjeg dana eksperimenta Zivotinje su anestezirane i Zrtvovane cervikalnom dislokacijom, nakon ¢ega su
izmerene mase i dimenzije tumora.

Rezultati: Nakon 10 dana od inokulacije melanomskih éelija (B16), miSevi su u obe grupe razvili makroskopski uocljive
tumore. Postojao je trend povecanja telesne mase u obe grupe Zivotinja, verovatno na racun uvecanja tumora, tokom
celukopnog trajanja eksperimenta. Nakon Zvrtvovanja eksperimentalnih Zivotinja i izolovanja tumorskih promena
utvrdena je znacajna razlika izmedu kontrolne i eksperimentalne grupe u pogledu tumorske mase, ukazujuéi na
dobru in vivo efikasnost ispitivane supstance.

Zakljucak: Ispitivana supstanca je kod eksperimentalne grupe Zivotinja pokazala izuzetnu efikasnost u pogledu
smanjenja veli¢ine tumora i zavrednela dalja in vivo ispitivanja mehanizma citotoksi¢nosti.

Kljuéne reci: maligni melanom, in vivo, citotoksi¢nost, etil estar

EXAMINATION OF ANTITUMOR EFFECT OF NEWLY SYNTHESIZED COMPOUNDS ESTER NATURE OF
SUBCUTANEOUS MOUSE MELANOMA MODEL
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Introduction: Malignant melanoma is a tumor that shows a distinct preference for lymphatic and hematogenous
metastasis. Given the high incidence of malignant melanoma in the world population and the lack of effectiveness
of current therapies, great efforts are put into development and synthesis of substances with potentially better
antimelanomic action.

The aim: Investigation of the effect of ethyl ester of propionic acid dicyclohexyl ethylenediamine (comp.3) of
subcutaneous mouse melanoma model.

Material and Methods: C57 black mice were administered subcutaneously B16 mouse melanoma cells. The
experimental group of mice was treated with ethyl ester (comp.3), unlike the control group which received the
ester solvent (DMSO). Application of the substance (LD,;) was performed for three weeks in the subacute mode,
intraperitoneally. On the last day of the experiment the animals were anesthetized and sacrificed with cervical
dislocation, and measurment of tumor masses followed.

Results: After 10 days of melanoma cells (B16) inoculation, the mice in each group developed macroscopically visible
tumors. Throughout the duration of experiment there was a trend of weight gain in both groups of mice, probably
on the acount of enlargment of tumor mass. Statistical analysis showed significant difference between control and
experimental groups in terms of tumor mass, indicating good in vivo efficacy of the test substance.

Conclusion: The tested substance has shown remarkable efficacy in reducing tumor size (p <0.05) in experimental
group of animals indicating the need for further studies looking into the mechanisms of cytotoxicity.

Key words: malignant melanoma, in vivo, citotoxity, ethyl ester
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PROTEKTIVNI EFEKAT GLUTATIONA NA PARAMETRE OKSIDATIVNOG STRESA
U TKIVU BUBREGA PACOVA U USLOVIMA TROVANJA KADMIJUMOM
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Uvod:. Kadmijum je mikroelement koji je prisutan kao kontaminant u nasem prirodnom okruZenju. Ksantin
oksidaza je centralni deo mehanizma oksidativnog o§teéenja tkiva produkcijom superoksid anjon radikala. TBA

reagujuce supstance (TBARS) su krajnji produkt i pokazatelj nivoa lipidne peroksidacije. Katalaza je oksidoreduktaza,
katalizuje reakciju razgradnje vodonik peroksida na vodu i molekulski kiseonik, tako da se ubraja u enzime primarne
antioksidativne zastite. Glutation (GSH) je tripeptid L-y-glutanil-L-cistenil-glicin koji ¢ini 90% ukupnih neproteinskih
sulfidnih jedinjenja elije i esencijalni je kofaktor nekih enzima

Cilj rada: Cilj ovog rada je da se ispita uticaj kadmijuma na koncentraciju TBARS, kao i aktivnost ksantin oksidaze i
katalaze u bubregu pacova, i da se utvrdi mogudéi protektivni efekat glutationa u datim uslovima

Materijal i metode: U eksperimentu su koriS¢eni odrasli pacovi, Zenskog pola Wistar soja, podeljeni u 4
grupe u zavisnosti od aplikacije kadmiuma i glutationa. Specificna aktivnost ksantin oksidaze (XO) odredjivana
je spektrofotometrijski po metodi Hashimoto i sar. Koncentracija TBA regujucih supstanci u homogenatu,

odredivana je spektrofotometrijskom metodom po Andreevoj i sar. Aktivnost katalaze u tkivima odredivana je
spektrofotometrijskom metodom po Gothu

Rezultati rada: Kadmijum signifikantno povecava aktivnost ksantin oksidaze i katalaze kao i nivo TBARS u odnosu na
kontrolnu grupu(p<0,001). S druge strane smanjena je aktivnost ksantin oksidaze,katalaze i nivo TBARS u grupi koja
je pored Cd dobijala glutation (p<0,001).

Zakljucak: Trovanje kadmijumom dovodi do povecanja aktivnosti ksantin oksidaze i katalaze i do povecanja nivoa
TBARS, dok antioksidansi dati uz kadmijum dovode do smanjenja aktivnosti enzima i nivoa TBARSi.

Kljuéne reci: kadmijum, ksantin oksidaza, TBARS, katalaza, glutation,

PROTECTIBE EFFECT OF GLUTATIONE ON THE PARAMETERS OF OXIDATIVE STRESS
IN KIDNEY IN RATS IN CONDITIONS OF CADMIUM POISONING
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Introduction: Cadmium is a trace element that is present as a contaminant in our natural environment. Xanthine
oxidase (XO) represents a central mechanism of oxidative tissue injury through the production of superoxide
anion radical. TBA reactive substances (TBARS) as an indicator of the end product of lipid peroxidation. Catalase
is oxidoreductase, catalyzes the reaction of decomposition of hydrogen peroxide to water and molecular oxygen, so
that is one of the primary enzymes of antioxidant protection. Glutathione (GSH) is a tripeptideL-y-glutanil-L-
glycine-cistenil which accounts for 90% of total nonprotein sulfur compounds of cells and is an essential cofactor of
some enzymes.

Aim: The aim of this study was to investigate the effect of cadmium on the concentration of TBARS and the activity of
xanthine oxidase and catalase in the kidney of rats, and to determine the possible protective effect of glutathione.
Materials and methods: The experiment used adult rats, female Wistar strain, divided into 4 groups depending
on the application of cadmium and glutathione. The specific activity of xanthine oxidase (XO) was determined
spectrophotometrically by the method of Hashimoto et al.

Results: Cadmium significantly increases the activity of xanthine oxidase and catalase and TBARS levels compared to
controls (p <0.001).

Conclusion: Cadmium intoxication leads to increased activity of xanthine oxidase and catalase, an increased level
of TBARS levels while antioxidants provided with the cadmium lead to a reduction in enzyme activity and TBARS levels.
Key words: cadmium, xanthine oxidase, TBARS, catalase, glutathione.
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Uvod: Sistemski lupus eritematodes (SLE) je multisistemska bolest autoimunog porekla. U patogenezi SLE bitnu
ulogu imaju tri mehanizma, uticaj genetskih, negenetskih kao i imunoloskih faktora. Multipla skleroza (MS) se
klinicki definiSe kao bolest koju karakteriSu epizode neuroloskih deficita usled lezija bele mozdane mase. Istrazivanja
pokazuju uticaj genetskih i imunoloskih faktora na nastanak MS. Detektovan je Mn-SOD2 Ala-»Val polimorfizam,
Cije prisustvo dovodi do smanjene aktivnosti ovog enzima antioksidativne zastite pa dolazi do gomilanja slobodnih
radikala koji dalje dovode do lipidne peroksidacije i promena na DNK molekulima, $to se mozZe dovesti u vezu sa
patogenezom autoimunih bolesti poput SLE i MS.

Cilj: Za cilj ovog rada smo postavili ispitivanje prisustva polimorfizma na SOD2 Ala->Val kod pacijenata sa Sistemskim
lupusom eritematodesom (SLE) i multiplom sklerozom (MS).

Materijal i metode: Prisustvo polimorfizma detektovano je na DNK izolovanoj iz krvi pacijenata koris¢enjem PCR-
RFLP metode.

Rezultati: Nase istrazivanje je pokazalo da postoji statisticki znacajno veca ucestalost valinskih alela kod pacijenata
sa SLE isa MS, ali je frekvencija C/T genotipa znadajno visa kod pacijenata sa MS nego frekvenca C/C i T/T genotipa.
Zakljucak: lako dobijeni rezultati ne pokazuju direktnu vezu izmedu ispitivanog polimorfizma na SOD2 i ucestalosti SLE
i MS, povecana ucestalost valinske forme enzima kod ovih bolesnika ukazuje na mogucu smanjenu antioksidativnu
zastitu u autoimunim bolestima. Iz tog razloga moZemo zakljuciti da oboleli od SLE i MS, nosioci valinske varijante
MnSOD2 moraju dodatno unositi egzogene antioksidanse u cilju pojacanja antioksidativne zastite i smanjenja
oksidativnog stresa.

Kljuéne reci: superoksid dizmutaza, polimorfizam, Sistemski lupus eritematodes, multipla skleroza
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Introduction: Systemic lupus eritematodes (SLE) is multisystemic autoimmune disease. There is an influence of
genetic, non-genetic and immune factors on pathogenesis of SLE. Multiple sclerosis (MS) is defined as a disease
with episodes of neural deficiency. It is shown that immune and genetic factors participate in pathogenesis of MS.
Polymorphism of an antioxidative enzyme Mn-SOD2 Ala—>Val leads to increased free radicals concentration which
are responsible for lipid peroxidation and changes on DNA molecules, which can be related to pathogenesis of SLE
and MS.

Aim: The aim of this study was to determine polymorphism SOD2 Ala-»Val within patients with Systemic lupus
eritematodes (SLE) and multiple sclerosis (MS).

Materials and methods: Polymorphism was determined by PCR-RFLP method.

Results: Our results have showed significantly higher frequency of valine allele within patients with SLE and MS but
the frequency of C/T genotype is significantly higher within patients with MS than the frequency of C/C and T/T
genotypes.

Conclusions: Even though there isn’t direct correlation between SOD2 polymorphism and frequency of SLE and
MS, increased frequency of valine form of enzyme within these patients points that there is a possible decreased
antioxidative protection within patients with autoimmune disease. Because of that we can conclude that patients
with this polymorphism should take exogenous antioxidantes in order to improve antioxidative protection and
decrease oxidative stress.

Key words: superoxide dismutase, polymorphism, Systemic lupus erythematosus, multiple sclerosis




UTICAJ AGMANTINA NA PARAMETRE NITROZATIVNOG STRESA U MOZGU PACOVA
SA EKSPERIMENTALNIM AUTOIMUNIM ENCEFALITISOM
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Uvod. Eksperimentalni autoimuni encefalitis je inflamatorna, demijeliniziraju¢a bolest CNS i koristi se u cilju
ispitivanja molekularnih mehanizama odgovora CNS tokom inflamacije.

Materijal i metode. EAE je izazivan supkutanom aplikacijom mijelin bazi¢nog proteina (50 mg po ~ivotinji). Sprague-
Dawley pacovi su bili podeljeni u pet grupa: | grupa - (K) je tokom trajanja eksperimenta dobijala 0,9% rastvor
NaCl (i.p.), Il grupa (EAE), Ill grupa (CFA) - CFA (0,2 ml supkutano), IV grupa (EAE + Agm) je nakon indukcije
EAE tretirana agmatinom (75 mg/kg TM i.p.) i V grupa ~ivotinja  (Agm) je dobijala samo agmatin u istoj dozi. }
ivotinje su tretirane svakodnevno sve vreme trajanja eksperimenta od 0-og do 15-og dana uz svakodnevno pra
enje klini

kih simptoma EAE kod svake ~ivotinje. }rtvovane 16-og dana od aplikacije MBP-a, a u homogenatu mozga su
odre ivane koncentracije NO,+NO, i S-nitrozotiola.

Rezultati. U eksperimentanom modelu EAE, agmatin je ispoljio snazno protektivno dejstvo u odnosu na klinicke
simptome EAE. Koncentracija NO,+NO, u mozgu EAE pacova je povecana (p<0,001) u odnosu na kontrolne vrednosti.
Tretman agmatinom smanjuje koncentraciju NO,+NO, kod EAE Zivotinja. Nivo RSNO u CMVM i malom mozgu
tretiranih Zivotinja znacajno raste nakon indukcije EAE (p<0,05 vs Kontrola) Kontinuirana primena agmatina je dovela
do znadajnog smanjenja nivoa nitrozotiola u oba ispitivana tkiva (p<0,05 vs EAE).

Zakljucak. U osnovi inflamatornog odgovora CNS-a pacova sa EAE postoji nitrozativni stres, koji se uspesno koriguje
tretmanom agmatinom nakon indukcije EAE. Dobijeni rezultati ukazuju na novi aspekt mehanizama koji se nalaze u
osnovi neuroprotektivnog delovanja agmatina.

Kljuéne redi: eksperimentalni autoimuni encefalitis, nitrozativni stres, agmatin
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Introduction. Experimental autoimmune encephalomyelitis is inflammatory demyelinating CNS disease used for the
investigation of molecular mechanisms of CNS response to inflammation.

Material and methods. EAE was induced by subcutaneous injection of myelin basic protein (MBP) (50mg per
animal). Sprague-Dawley rats were divided into five groups: | group - (C) treated by 0.9% rastvor NaCl (i.p.) during
experiment course, Il group (EAE), Ill group (CFA) - CFA (0.2 ml subcutaneously), IV group (EAE+Agm) treated by
agmatine (75 mg/kg bw i.p.) upon EAE and V group (Agm) received only agmatine in the same dose. The animals
were treated every day during experiment from day 0 to 15, and clinically scored every day. They were sacrificed
on day 16 from MBP application. NO,+NO, and S-nitrosothiol concentrations in rat whole encephalitic mass (WEM)
and cerebellum homogenates were determined

Results. In EAE experimental model, agmatine exerted strong protective effect on EAE clinical symptoms. NO,+NO,
concentrations in EAE rat brains were increased (p<0.001) compared to the control values. Agmatine treatment
diminished NO,+NO, levels in EAE animals. RSNO concentrations in WEM and cerebellum of treated rats significantly
increased after EAE induction (p<0.05 vs Control). Continual agmatine application led to the significant reduction of
RSNO levels in both examined tissues (p<0.05 vs EAE).

Conclusion. Nitrosative stress is the part of inflammatory response to EAE in rats. These changes are successfully
supressed by agmatine application, which could be the the new aspect of the mechanisms underlying the
neuroprotective effects of agmatine.

Key words: experimental autoimmune encephalitis, nitrosative stress, agmatine

ISPITIVANJE AKTIVNOSTI KSANTIN OKSIDAZE U JETRI U EKSPERIMENTALNOJ HIPERURIKEMUI
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Uvod: Hiperurikemija (povecani nivo mokracéne kiseline u krvi) je veoma ¢est poremecaj, koji moze biti prouzrokovan
nizom endogenih i egzogenih faktora.

Cilj rada: Ispitivanje terapijskog efekta alopurinola na aktivnost ksantin oksidaze u jetri pacova i na funkcionalno
stanje jetre, na eksperimentalnom modelu hiperurikemije izazvane oksonskom kiselinom (inhibitorom urikaze).
Materijal i metode: Za eksperiment su koris¢eni beli pacovi Wistar soja, Zenskog pola, tri meseca starosti, podeljeni
u Cetiri eksperimentalne grupe: | kontrolna; Il tretirana oksonskom kiselinom, Ill tretirana oksonskom kiselinom i
alopurinolom; IV grupa tretirana alopurinolom, u desetodnevnom tretmanu. Za eksperiment je uzimana krv i jetra.
Koli¢ina mokracne kiseline u krvi, kao i aktivnost ALT i AST odredivana je automatskim analizatorom, a aktivnost
ksantin oksidaze u homogenatu jetre je odredivana na bazi oslobodene mokracne kiseline iz substrata ksantina.
Rezultati: Nivo mokaréne kiseline je bio skoro dva ipo puta visi u grupi koja je tretirana oksonskom kiselinom, u
odnosu na kontrolu (p<0,001). Alopurinol je vrednosti mokaréne kiseline priblizio kontrolnim. Koncentracija enzima
ALT i AST (markeri hepatocelularnog ostecenja) bila je pove¢ana nakon tretmana oksonskom kiselinom, tretman
alopurinolom bio je veoma uspesan u prevenciji hepatocelularnog osStecenja, a sam alopurinol nije znacajno
ucestvovao u promeni aktivnosti ovih enzima.

Zakljucak: Oksonska kiselina u desetodnevnom eksperimentu na pacovima znacajno je povecala nivo mokrac¢ne
kiseline, kao i aktivnost ksantin oksidaze u jetri, a alopurinol je potvrdio svoje neprikosnoveno mesto u terapiji
hiperurikemija. Izolovani efekti alopurinola nisu bili statisticki znacajno izrazeni, ali terapiji treba ipak pristupiti sa
predostroznoscu.

Kljuéne reci: hiperurikemija, oksonska kiselina, alopurinol, ksantin oksidaza.

HEPATIC XANTINE OXIDASE ACTIVITY IN EXPERIMENTAL HYPERURICEMIA
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Introduction: Hyperuricemia is a very common disorder, which can be caused by numerous factors.

The Aim: To examine therapeutic effects of allopurinol on xanthine oxidase activity in rat liver, and its effect on
functional state of the liver, in an experimental model of hyperuricemia induced by oxonic acid.

Materials and Methods: Three months old, female rats of Wistar breed, were divided into four experimental
groups: | control group, Il treated with oxonic acid, Ill treated with oxonic acid and allopurinol, IV treated with
allopurinol. After ten days, uric acid blood level, as well as ALT and AST activity were determined by automatic
analyzer and xantine oxydase activity was determined from the amount of uric acid released from xantine-
substrate in liver homogenate.

Results: The level of uric acid was almost two and a half times higher in the group treated with oxonic acid,
compared to the control group (p <0.001). Allopurinol made uric acid values almost equal to the control ones.
Concentration of ALT and AST enzymes was increased after potassium oxonate treatment, allopurinol treatment
was very successful in preventing hepatocellular damage, and allopurinol itself did not have significant involvement
in changing the activities of these enzymes.

Conclusion: Oxonic acid significantly increased uric acid level as well as xanthine oxidase activity in the liver, and
allopurinol confirmed its undisputed place in the treatment of hyperuricemia. Although the isolated effects of
allopurinol were not expressed significantly, the treatment still should be approached with caution.

Keywords: hyperuricemia, oxonic acid, allopurinol, xanthine oxidase.
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UTICAJ KALCINEURINSKIH INHIBITORA NA PARAMETRE OKSIDATIVNOG STRESA
KOD PACIJENATA SA TRANSPLANTIRANIM BUBREGOM

Autori: Marina Randelovi¢, llija Veli¢kov, Natasa Zdraljevi¢
e-mail adresa: marina87nis@gmail.com

Mentor: prof. dr Tatjana Cvetkovi¢
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Uvod: Transplantacija bubrega je danas najuspe$nija metoda lecenja pacijenata sa HBI. Prac¢enje parametara
oksidativnog stresa kod ovih pacijenata je veoma vazno jer je njegovo prisustvo i nakon transplantacije potvrdeno u
brojnim istrazivanjima. Kalcineurinski inhibitori, ciklosporin i takrolimus, se danas Siroko primenjuju u cilju prevencije
odbacivanja transplantiranog bubrega, ali je utvrdena i njihova povezanost sa porastom oksidativnog stresa.

Cilj rada: Pracenje parametara oksidativnog stresa kod pacijenata sa transplantiranim bubregom i utvrdivanje efekta
ciklosporina i takrolimusa na ove parametre.

Materijal i metode: Ispitivanjem je obuhvaceno 57 pacijenata sa tansplantiranim bubregom koji su podeljeni na one
koji su primali ciklosporin i na one koji su primali takrolimus. Kontrolnu grupu je Cinilo 22 zdrava ispitanika. U svim
ispitivanim grupama su odredivane koncentracije: MDA (TBARS) u plazmi i eritrocitima, AOPP, totalnih SH grupa i
aktivnost katalaze.

Rezultati rada: Kod pacijenata sa transplantiranim bubregom, srednje vrednosti koncentracija TBARS u plazmi
i eritrocitima, AOPP i totalnih SH grupa su statisticki znacajno vise u odnosu na kontrolnu grupu. Utvrdena je
statisitcki znacajna pozitivna korelacija izmedu AOPP i SH grupe, kao i MDA u plazmi i SH grupe. Vecina parametara
oksidativnog stresa (MDA u plazmi i eritrocitima, AOPP i aktivnost katalaze) nije pokazala statisticki znacajnu razliku
izmedu pacijenata koji su primali ciklosporin i onih koji su primali takrolimus.

Zakljucak: Pracenje parametara oksidativnog stresa je vazno kod pacijenata sa transplantiranim bubregom. Nije
utvrdena znacajna razlika izmedu ovih parametara kod pacijenata koji su primali razli¢itu terapiju.

Kljuéne reci: transplantacija bubrega, oksidativni stres, ciklosporin, takrolimus

THE EFFECT OF CALCINEURIN INHIBITORS ON OXIDATIVE STRESS PARAMETERS
AFTER KIDNEY TRANSPLANTATION

Authors: Marina Randelovid, llija Veli¢kov, Natasa Zdraljevi¢
e-mail address: marina87nis@gmail.com

Mentor: prof. dr Tatjana Cvetkovic

Institute of biochemistry, Medical faculty University of Nis

Introduction: Kidney transplantation is the most successful method of treatment for patients with CKD. Monitoring
of oxidative stress parameters in these patients is very important because its presence after transplantation was
confirmed in numerous studies. Calcineurin inhibitors, cyclosporine and tacrolimus, are fundamental for the
currently used immunosuppressive protocols after transplantation, but also it was found their association with
increased oxidative stress.

The aim: Monitoring of oxidative stress parameters in patients with renal transplant and determination of the
difference between cyclosporine and tacrolimus effects on these parameters.

Material and methods: This study included 57 patients with kidney tansplant divided in two groups, those who
received cyclosporine and those who received tacrolimus. The control group consisted of 22 healthy persons.
Concentrations of MDA (TBARS) in plasma and erythrocytes, AOPP and total thiol groups and catalase activity were
determined in all experimental groups.

Results: In patients with renal transplant, concentration of TBARS in plasma and erythrocytes, AOPP and total thiol
groups were significantly higher compared to the control group. There was a significant positive correlation between
AOPP and total thiol groups, as well as in plasma MDA and total thiol groups. Most of the oxidative stress parameters
(MDA in plasma and erythrocytes, AOPP and catalase activity) didn’t show statistically significant difference between
patients who received cyclosporine and those who received tacrolimus.

Conclusion: Oxidative stress parameters are significantly increased in patients with transplanted kidney. There was
no significant difference between these parameters in patients who received different therapy.

Key words: kidney transplantation, oxidative stress, cyclosporine, tacrolimus
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UTICAJ VALPROATA NA STANDARDNE BIOHEMIJSKE PARAMETRE KOSTOG METABOLIZMA
KOD DECE SA EPILEPSIJOM
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Uvod. Dugotrajna primena Na-valproata moze uzgredno remetiti mineralni metabolizam kosti u dece sa epilepsijom.
Cilj rada je da se ispita uticaj Na-valproata (VPA) na standardne biohemijske parametre metabolizma kosti u serumu
pacijenata sa epilepsijom uzrasta od 6-12 godina.

Materijal | metode. Odredili smo nivoe ukupnog (Ca) i jonizovanog kalcijuma (Ca**), neorganskog fosfora (P) i ukupne
alkaline fosfataze (ALP) u serumu kod 22 pacijenta sa epilepsijom, uzrasta od 6-12 godina, le¢enih Na-valproatom
duZe od godinu dana. Dobijene rezultate smo uporedjivali sa vrednostima u kontrolnoj grupi (35-oro zdrave dece)
odgovarajuceg pola i uzrasta. U statistickoj analizi podataka upotrebili smo Student’s t-test, Mann-Whitney U-test i
Pearson-ovu korelaciju. Statisticka znacajnost je p<0,05.

Rezultati. Kod dece sa epilepsijom nisu uocena statisticki zna¢ajna odstupanja u serumskim vrednostima ukupnog
kalcijuma (2,42 + 0,16 mmol/L prema 2,41 + 0,13 mmol/L; p=0,87; n.z.), jonizovanog kalcijuma (1,23 £ 0,12 mmol/L
prema 1,22 + 0,05 mmol/L; p= 0,28; n.z), neorganskog fosfora u (1,43£0,31 mmol/L prema 1,60+0,24 mmol/L;
p=0,14; n.z.) i aktivnosti ALP (455,2 + 241,06 U/L prema 318,69 + 102,99; p=0,11; n.z.). DuZina le¢enja nije uticala
na serumske nivoe ovih parametara: ukupni Ca (rXv =0,01; n.z.), jonizovani Ca** (rXv =0,03; n.z.), neorganski fosfor (rxy
=-0,01; n.z.) i ukupne ALP (rxy =-0,05; n.z.).

Zakljucak. Vrednosti ukupnog i jonizovanog kalcijuma, neorganskog fosfora i aktivnosti ALP kod dece lecene Na-
valproatom nisu bile znacajno izmenjene u odnosu na kontrolnu grupu. DuZina lecenja nije uticala na standardne
biohemijske markere metabolizma kosti.

Kljuéne reci: epilepsija, valproat, deca, fosfo-kalcijumski metabolizam

INFLUENCE OF VALPROATE ON BONE METABOLISM STANDARD BIOCHEMICAL PARAMETERS
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Introduction: Long-term valproate therapy may produce disturbances in bone mineral metabolism in children with
epilepsy.

The aim: Was to evaluate valproate influence on bone metabolism standard biochemical parameters in children
with epilepsy aged 6-12 years.

Materials and Methods: We measured serum total and ionized calcium, phosphorus and total alkaline phosphatase
(ALP) levels in 22 patients with epilepsy aged 6-12 years who received valproate longer than one year. Patient group
results were compared with results of age and gender matched control group (35 healthy children). For statistical
analysis we used Student’s t-test, Mann-Whitney U-test and Pearsonl@s correlation. As statistical significance was
p<0,05.

Results: There were not statistical significant differences in serum calcium levels (2,42 + 0,16 mmol/Lvs. 2,41+ 0,13
mmol/L; p=0,87), ionized calcium (1,23 + 0,12 mmol/L vs. 1,22 + 0,05 mmol/L; p= 0,28), phosphorus (1,4340,31
mmol/L vs. 1,60+0,24 mmol/L; p=0,14) and alkaline phosphatase activity (455,2 + 241,06 U/L vs. 318,69 + 102,99;
p=0,11) in children with epilepsy compared with control. Therapy duration had no influence on mineral metabolism
parameters levels: total Ca (rXv =0,01), ionized Ca** (rxv =0,03), phosphorus (rKv =-0,01) and total ALP (rxv =-0,05).
Conclusion: There were not statistical significant differences between serum total and ionized calcium, phosphorus
and total alkaline phosphatase levels in patients treated with valproate compared with control.

Key words: epilepsy, valproate, children, calcium and phosphorus bone metabolism




UTICAJ ALOPURINOLA NA PARAMETRE OKSIDATIVNOG STRESA U BUBREZIMA PACOVA
SA EKSPERIMENTALNO IZAZVANOM HIPERURIKEMIJOM
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Uvod: Mokrac¢na kiselina nastaje kao produkt razgradnje purina, dejstvom enzima ksantin oksidaze. U uslovima
hiperurikemije, poviseni nivoi mokrac¢ne kiseline deluju izrazito prooksidantno, dovodeci do ostecenja brojnih
organa i sistema. Alopurinol deluje kao kompetitivni blokator ksantin oksidaze.

Cilj: Cilj ovog rada je da se ispita efekat alopurinola na parametre oksidativnog stresa u bubrezima pacova sa
eksperimentalno izazvanom hiperurikemijom

Materijal i metode: U eksperimentu su koriS¢ene Zenke pacova Wistar soja, podeljene u 4 grupe: kontrolnu, grupu
tretiranu oksonskom kiselinom (inducerom hiperurikemije), grupu tretiranu alopurinolom i grupu koja je primala
kombinaciju oksonske kiseline i alopurinola. Nakon 10 dana, pacovi su Zrtvovani i uzimani su.im bubrezi i krv iz aorte.
U 10% homogenatu bubega odredivani su parametri oksidativnog stresa, TBA reagujuce supstance kao mera lipidne
peroksidacije i glutation, vazan antioksidans.

Rezultati: Merenjem ovih parametara pokazali smo da davanje alopurinola sa oksonskom kiselinom dovodi do
znacajnog smanjenja koncentracije mokracne kiseline u odnosu grupu tretiranu samo oksonskom kiselinom.
Vrednosti glukoze, uree i kreatinina nisu bile znacajno promenjene. Koncentracija TBARS se u tkivu bubrega pacova
sa izazvanom hiperurikemijom znacdajno povecava u odnosu na kontrolnu grupu. Alopurinol statisticki znacajno
smanjuje koncentraciju TBARS. Koncentracija GSH je bila povecana kod pacova na istovremenom tretmanu
oksonskom kiselinom i alopurinolom u odnosu na kontrolu.

Zakljucak: Eksperimentalno izazvana hiperurikemija pracena je intenzivnim oksidativnim stesom u tkivu bubrega
bez promene bubrezne funkcije. Primena alopurinola ima protektivno delovanje na parametre oksidativnog stesa.
Kljuéne reci: oksidativni stres, alopurinol, hiperurikemija, bubreg

EFFECTS OF ALLOPURINOL ON THE PARAMETERS OF OXIDATIVE STRESS IN KIDNEYS OF RATS
WITH EXPERIMENTALLY INDUCED HYPERURICEMIA
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Introduction: Uric acid is created in a catabolic reaction of purins, catalyzed by xanthin oxidase. In a state of
hyperuricemia, increased level of uric acid acts prooxidative, leading to damage of numerous organs and systems.
Allopurinol is a competitive blocker of xanthin oxidase.

The Aim: The aim of this study was to investigate effects of allopurinol on parameters of oxidative stress in kidneys
of rats with experimentally induced hyperuricemia

Materials and Methods: Study was performed on Wistar race female rats, divided in 4 groups: control, group treated
with oxonic acid (hyperuricemia inducer), group treated with allopurinol and a group that received both oxonic
acid and allopurinol. After 10 days, rats were sacrificed and kidneys and blood samples from aorta were taken. In
10% kidney homogenate we measured parameters of oxidative stress, TBA reacting substances as markers of lipid
peroxidation and glutathione, an important antioxidant.

Results: Measurements have shown that applying allopurinol with oxonic acid leads to significant reducement of
uric acid level compared to the group treated only with oxonic acid. Levels of glucose, urea and creatinine didn’t
change significantly. TBARS concentration in kidney of rats with induced hyperuricemia significantly increased in
comparison to control. Allopurinol reduced TBARS concentration with statistical significance. GSH concentration was
increased in rats treated with both oxonic acid and allopurinol, compared to control group.

Conclusion: Experimentally induced hyperuricemia intensifies oxidative stress in kidneys, without changing the renal
function. Allopurinol application has protective effects on oxidative stress parameters.

Key words: oxidative stress, allopurinol, hyperuricemia, kidney
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Uvod: Translokacija Bcr-Abl gena je najznacajniji faktor u patogenezi hroni¢ne granulocitne leukemije (HGL), $to je
pokazao veliki broj molekularnih i klini¢kih istrazivanja. Aktivnost tirozin kinaze, koju kodira fuzioni gen, predstavlja
osnovni molekularni dogadaj u malignoj transformaciji hematopoetskih celija.

Cilj rada: Ispitivanje uspesnosti primene metode kvantitativna u stvarnom vremenu — lancana reakcija polimeraze u
detekciji Ber-Abl gena kod obolelih od hroni¢ne granulocitne leukemije.

Materijal i metode: U radu smo koristili uzorke venske krvi pacijenata obolelih od HGL, uz pozitivan citogenetski
nalaz Philadelphia hromozoma, le¢enih na Klinici za Hematologiju Interne klinike Klini¢kog centra Vojvodine u Novom
Sadu. Nakon uzimanja uzoraka izolovana je RNA, sintetisana cDNA koja je analizirana metodom kvantitativne lanéane
reakcije polimeraze u stvarnom vremenu (qRT-PCR).

Rezultati: Primenom gRT-PCR metode izvriena je uspesna detekcija Ber-Abl translokacije kod pacijenata sa HGL.
Rezultate smo za svakog pacijenta izracunali kao normalizovan broj kopija transkripta Bcr-Abl gena (NCN), i to kao
odnos broja kopija transkripta Ber-Abl gena (bcr-abl, ) i broja kopija trankripta referentnog gena Abl (abl_,): NCN
= ber-abl, / abl,, Nasi rezultati nedvosmisleno ukazuju na korelaciju rezultata dobijenih primenom citogenetskih
analiza i metoda molekularne biologije. Prednost gRT-PCR metode se ogleda pre svega u moguénosti detekcije
fuzionog gena uz dodatni nalaz precizne lokalizacije egzona koji ucestvuju u translokaciji.

Zakljucci: Na osnovu nasih rezultata mozemo istaci zakljucak da je primena kvantitativne RT-PCR metode optimalna
u cilju detekcije Bcr-Abl translokacija kod ispitivanih pacijenata sa HGL, i da ovu metodu karakteriSu preciznost,
tacnost, reproducibilnost, specificnost i senzitivnost.

Kljuéne reci: leukemija, gRT-PCR, molekularna dijagnostika.
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Introduction: Bcr-Abl gene translocation is the most important factor in the pathogenesis of chronic myeloid
leukemia (CML), as shown by the results of numerous studies. Altered activity of tyrosine kinase coded by the fusion
gene is the main molecular event in the malignant transformation of hematopoetic cells.

The Aim: Main aim of our study was to test the application of quantitative RT-PCR method in the detection of Bcr-
Abl gene translocation in patients with CML.

Materials and Methods: CML patients’ blood samples were analyzed. Patients were from the Hematology clinics of
Clinical center of Vojvodina, and they had positive cytogenetic result for Philadelphia chromosome. RNA was isolated
from blood samples, with subsequent cDNA synthesis and cDNA was the template for the quantitative real-time
polymerase chain reaction (QRT-PCR) analysis of Bcr-Abl transcript expression.

Results: Our results showed the successful amplification of the Bcr-Abl transcript in CML patients. We calculated
the results for each patient as a normalized number of Bcr-Abl gene transcripts (NCN), as a number of Ber-Abl gene
copies (bcr-abl ) and number of referent Abl gene copies (abl,): NCN = ber-abl / abl . Our results indicate the
correlation of cytogenetic Philadelphia positivity and Bcr-Abl molecular trancsript. gRT-PCR method advantages are
the precise detection of the fusion gene, with the additional result of the precise localization of exons involved in
translocation

Conclusion: The application of quantitative RT-PCR is the optimal method in the detection of Bcr-Abl gene
translocation in patients with CML. This method is characterised by the precision, reproducibility, specificity and
sensitivity.

Keywords: leukemia, qRT-PCR, molecular diagnostics.
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IN VITRO ISPITIVANJE DEJSTVA NANOCESTICE
NA OZRACENU CELLIJSKU LINIJU HUMANE LEUKEMIJE K562
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Uvod: Jonizujuce zracenje predstavlja jedan od najvaznijih vidova terapije maligniteta, pored hemio- i hirurske
terapije. Citotoksi¢nost radioterapije ima znacajne implikacije na leCenje maligniteta ali i predstavlja prepreku
zbog ostecenja normalnih ¢elija. Stoga je testiranje radioprotektora jedan od glavnih ciljeva razvoja nanomedicine
i radiobiologije.

Cilj rada: Cilj rada bio je da se putem odredjivanja i komparacije broja vijabilnih ¢elija nakon zracenja, u grupi
pre-tretiranih i ne-tretiranih fulerenolom, ispita efikasnost citoprotektivnog delovanja nanocestice fulerenola u
ozrac¢enim malignom ¢elijama (K562-Celije humane leukemije).

Materijal i metode: U istraZivanju smo koristili K562 ¢elijsku liniju i fulerenol.Uzorke ¢elija smo posadili u Petri
posude, zapremine 5ml, zatim smo dodali fulerenol 30min pre ozracivanja. Eksperimentalne grupe ¢elija su ozracene
u linaernom akceleratoru, dozom od 2Gy po jednoj frakciji. Nakon isteka inkubacionog perioda od 24,48 i 72 ¢asa,
citotoksi¢ni efekat zracenja izrazen ukupnim brojem ¢elija je odredjen testom odbacivanja boje (dye exclusion test,
DET), a vitalnost putem MTT testa, odredjivanjem metaboli¢ke sposobnosti vijabilnih ¢elija da redukuju tetrazolijum
boju.

Rezultati: Poredjenjem vijabilnosti ¢elija u fulerenol pre-tretiranim i ozracenim celijama, sa celijama koje su bile
samo izloZene zracenju ali bez tretmana fulerenolom, pokazane su znacajne razlike. Takodje, istie se i procenat
citotoksic¢nosti, koji je najizrazeniji u grupi celija koje su bile samo ozrac¢ene, dok su veoma sli¢ni rezultati dobijeni u
grupi fulerenol pre-tretiranih celija i neozracenih celija.

Zakljucak: Na osnovu nasih rezultata komparativne analize preZivljavanja Celija K562 pre-tretiranih nanocesticom
fulerenolom, pre izlaganja jonizujuéem zradenju, mozemo istadi zaklju¢ak da nanocestica fulerenol znacajno
doprinosi ve¢em preZivljavanju ozracenih celija.

Kljuéne reéi: zracenje, nanocestice, vitalnost ¢elija, maligne éelije

IN VITRO TESTING OF NANOPARTICLE EFFECTS
ON IRRADIATED HUMAN CELL LINE K562
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Introduction: lonizing radiation, together with chemio- and surgical therapy, represents one of the most important
methods for treatment of malignant tumors.Normal tissue toxicity upon radiotherapy is the most important obstacle
for the radiation application. Therefore, the analysis and testing of potential radioprotectors, represents one of the
main issues in nanomedicine and radiobiology.

The Aim: Our main goal was to analyze and compare the number of viable cells after irradiation, both in fullerenol
pre-treated and non-treated irradiated cell group, in order to analyze the potential cytoprotective effects of
fullerenol in human K562 leukemia cell line.

Materials and methods: In our research we used K562 cell line and fullerenol. We seeded examples of the cells in
Petri dishes, volume of 5 ml, then we added fullerenol 30 minutes before irradiation. K562 cells were irradiated with
dose of 2 Gy for one fraction. In accordance with our main goal, we analyzed and compared the number if viable cells
24, 48 and 72 hours after the irradiation, in both fullerenol pre-treated and non-treated group. Viability and vitality
of cells was messured by DET test and MTT test.

Results: Our results, obtained by comparative analysis of K562 vitality, may syggest the conclusion that fullerenol
pre-treatment, before irradiation, significantly improved the survival of irradiated cells.

Key words: irradiation, nanoparticle, cell vitality, malignant cells
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ISPITIVANJE IN VIVO CITOTOKSICNE | ANTIOKSIDANTNE AKTIVNOSTI EKSTRAKTA
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Uvod: Poznato je da maligne bolesti predstavljaju veliki problem u svetu, kao i da do maligne transformacije
mogu dovesti razliciti faktori, a medu njima bi oksidativni stres mogao imati vaznu ulogu. Evropska imela (Viscum
album L.) je poluparazitska biljka, kojoj se, zbog fitohemijskog sastava, pripisuju citotoksi¢na, imunomoduliduéa,
antiinflamacijska, anti/prooksidantna, pa i antitumorska dejstva. Medutim, postoji malo dostupne literature, koja
ispituje moguéu povezanost antitumorskog delovanja ekstrakata imele sa delovanjem na oksidativni stres.

Cilj: Cilj u ovom radu je bio 1) da se ispita u in vivo uslovima dejstvo vodenog ekstrakta imele sa kleke na rast
Ehrlich-ovog ascitnog tumora implantiranog misevima; 2) da se ispita dejstvo ekstrakta na biohemijske parametre
oksidativnog stresa odredivanjem aktivnosti antioksidantnih enzima: ksantin oksidaze (XOD), katalaze (CAT),
peroksidaze (Px), glutation peroksidaze (GSHPx) i glutation reduktaze (GR), zatim sadrZaja redukovanog glutationa
(GSH), kao i intenziteta lipidne peroksidacije (LPx) u ¢elijama tumora.

Materijali i metode: U radu je koris¢en vodeni ekstrakt imele sa kleke, koji je davan eksperimentalnim Zivotinjama
intraperitonealno kao pretretman, tretman i posttretman. VrSeno je odredivanje broja tumorskih celija, ¢elijska
vijabilnost kao i aktivnosti antioksidantnih enzima, sadrzaja redukovanog glutationa i intenziteta lipidne peroksidacije.
Rezultati: Znacajno smanjenje incidence tumora je uoceno u svim grupama Zivotinja koje su primale ekstrakt imele u
poredenju sa kontrolnom grupom. Takode, ekstrakt imele je znacajno uticao na biohemijske parametre oksidativnog
stresa.

Zakljucak: Nakon tretmana Ehrlich-ovog ascitnog tumora sa V.album ekstraktom, doslo je do povecanja oksidativnog
stresa u Celijama, Sto je bilo pra¢eno smanjenjem zapremine ascitesa, vijabilnosti i broja tumorskih ¢elija, odnosno
smanjenjem incidence tumora.

Kljuéne reéi: Viscum album L., citotoksi¢nost, oksidativni stres, Ehrlich-ov ascitni tumor

IN VIVO EVALUATION OF THE CYTOTOXIC AND ANTIOXIDANT EFFECTS OF THE MISTLETOE
(VISCUM ALBUM L.) EXTRACT, COLLECTED FROM JUNIPERUS COMMUNIS,
ON EHRLICH ASCITES TUMOUR CELLS
Author: Luéia — Simona Oalde
e-mail address: lucia.simona.o@gmail.com
Mentor: doc. dr Tatjana Cebovi¢
Department of Biochemistry, Faculty of Medicine University of Novi Sad

Introduction: To date it is well known that malignant diseases are one of the major health problems in the world.
Malignant transformation can be caused by a variety of factors, and among them, oxidative stress plays an important
role. European mistletoe (Viscum album L.) is a semi parasitic plant, which, because of its phytochemical composition,
has been attributed with cytotoxic, immunomodulatory, anti-inflammatory, and anti/prooxidant properties, as well
as the antitumour effects. However, there is little available literature that examines the possible association of
antitumour activity of V. album extracts with the effects of the extracts on oxidative stress.

The Aim: The aim of this study was: 1) to investigate in vivo effects of aqueous extract of European mistletoe
collected from juniper on Ehrlich ascites tumour growth, implanted to mice; 2) to examine the effect of the extract
on several biochemical parameters of oxidative stress, by determinating of enzyme activities of: xanthine oxidase
(XOD), catalase (CAT), peroxidase (Px), glutathione peroxidase (GSHPx) and glutathione reductase (GR), as well as
reduced glutathione content (GSH) and intensity of lipid peroxidation (LPx) in tumour cells.

Material and Methods: Aqueous mistletoe extract (collected from juniperus), used in experiment, was
intraperitonealy administered to experimental animals as a pretreatment, treatment and posttreatment. After
treatment, tumour cell number were determined, cell viability, as well as activities of antioxidant enzymes, reduced
glutathione content and intensity of lipid peroxidation.

Results: A significant reduction in the incidence of cancer was observed in all groups that received mistletoe extract
compared to the control group. Also, mistletoe extract significantly changed the biochemical parameters of oxidative
stress.

Conclusion: Increased level of oxidative stress in EAC cells after treatment with V. album was followed by ascites
volume, cell viability and cell number decrease, and decreased tumour incidence.

Keywords: Viscum album L., cytotoxicity, oxidative stress, Ehrlich ascites tumour
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Uvod: Polimorfizam apoE gena karakterise prisustvo tri alela, e2, e3 i e4, koji kodiraju tri izoforme apolipopoteina E
u plazmi E2, E3 i E4. Postojeca geneticka varijabilnost rezultuje cistein-arginin izmenama na dve pozicije 112 i 158 u
okviru aminokiselinske sekvence proteina ApoE. Genetski polimorfizami apoE gena predstavljaju markere predikcije
za razvoj brojnih poremecaja lipidnog statusa, Sto je pokazao veliki broj klini¢kih ispitivanja.

Cilj: Cilj naSeg istraZivanja je bio ispitivanje uspesnosti primene metode detekcije polimorfizama duzine restrikcionih
fragmenata (restriction fragment lenght polimorphism, RFLP) prilikom analize gena koji kodiraju sintezu izoformi
ApoE lipoproteina.

Materijal i metode: Materijal kori$¢en u radu predstavljala je DNK koju smo izolovali iz krvi metodom sa fenolom i
hloformom. PCR metodom umnoZen je deo Cetvrtog egzona ApoE gena. PCR produkti podvrgnuti su se¢enju sa Hhal
restrikcionim enzimom. Dobijeni fragmenti razdvojeni su elektroforezom na 4% agarozi u TAE puferu i detektovani
UV svetlom nakon dodatka etidijum bromida.

Rezultati: Nasi rezultati pokazuju da je primena RFLP metode optimalna u cilju detekcije polimorfnih oblika apoE
gena. Hhal enzim sece gen na razli¢itim mestima, u zavisnosti od prisustva mutacije na pozicijama 112 i 158 koje
kodiraju raliciti aleli.

Zakljuéak: Na ovaj nacin se jednostavno, brzo i efikasno, na osnovu razli¢itih duZina isecenih fragmenata,
nedvosmisleno odreduje genotip pacijenata.

Kljuéne reci : ApoE lipoprotein, apoE gen, RFLP, odredivanje genotipa
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Introduction: ApoE gene polymorphism is characterized by the presence of three common alleles, e2, e3 and e4,
which encode three isoforms of apolipoprotein E in plasma E2, E3 and E4. The existing genetic variability resulting
cysteine-arginine changes at two positions 112 and 158 in the amino acid sequences of ApoE protein. Genetic
polimorphisms of apoE gene are predictive markers for the development of numerous disorders of lipid metabolism,
already proven in a large number of clinical trials.

The aim: To investigate the application of RFLP method for the detections of genes coding for isoformes E2, E3 and
E4.

Materials and Methods: Matherials used in study represented DNA extracted from blood by standard procedure
using chloroform and phenol. PCR method is used to amplify the coding sequence of fourth exon of the apoE gene.
Amplification products were digested with Hhal. The fragments obtained were seperated by electrophoresis on a 4%
agarose gel in TAE buffer, and visualized by ethidium bromide fluorescence.

Results: Our results showed that the RFLP method is optimal for detection of apoE polymorphisms. The restriction
enzyme Hhal achieved the cleavage of the gene on specific loci, directly depend of presence or absence of mutations
at positions 112 and 158, of different alleles.

Conclusion: This method enable simple, rapid and efficient analysis of restriction fragment lenght polymorphisms,
directly determining the patients genotype.

Keywords: ApoE lipoprotein, apoE gene, RFLP, genotyping
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Uvod: Kancerogeneza predstavlja viSestepeni proces formiranja malignog fenotipa Celije, a smatra se da oksidativni
stres, odnosno narusen antioksidantni status, moZe biti jedan od brojnih uzro¢nika maligne transformacije. Danas
se maligne bolesti lece hirurskim i radioloskim metodama, kao i metodama hemoterapije. Cvekla (Beta vulgaris) i
njeni konstituenti se ubrajaju medu 10 vrsta povréa sa najizrazenijim antioksidantnim svojstvima.

Cilj: Cilj istrazivanja je ispitivanje in vivo uticaja ekstrakta cvekle na aktivnost antioksidantnih enzima u tumorskim
celijama, kao i povezivanje ovog uticaja sa citotoksi¢nim dejstvom ekstrakta.

Materijal i metode:U in vivo uslovima ispitivano je dejstvo ekstrakta cvekle (BPE) na rast Ehrlichovog ascitnog
tumora (EAC) implantiranog NMRI miSevima i biohemijske parametre oksidativnog stresa (antioksidantni enzimi,
redukovani glutation i intenzitet lipidne peroksidacije) u ¢elijama tumora. MiSevima je implantiran EAC i tretirani
su sa BPE na razli¢it nacin zavisno od grupe. Nakon toga je izvrSeno sakupljanje ascita EAC, i odredivan broj i
vijabilnost celija tumora, kao i biohemijski testovi odredivanja aktivnosti pojedinih antioksidantnih enzima.
Rezultati: Uocena je indukcija apoptoze/nekroze celija EAC kao i smanjenje ascitnog volumena i ¢elijske vijabilnosti
kod tumora tretiranih sa BPE. Najveée smanjenje broja tumorskih celija je uoceno u grupi koja je pretretirana sa
BPE. Takode, aktivnost antioksidantnih enzima je bila razli¢ita izmedu netretiranih grupa i grupa tretiranih sa BPE.
Zakljucak: Promene u aktivnosti antioksidantnih enzima zabelezene nakon administracije BPE dovode se u vezu sa
indukcijom oksidativnog stresa u ¢elijama EAC.

Kljuéne reci: cvekla (Beta vulgaris), , Ehrlichov ascitni tumor (EAC), antioksidantni enzimi, oksidativni stres,
citotoksi¢nost

EXAMINATION OF THE CITOTOXIC ACTIVITY OF BEETROOT POMACE EXTRACT
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Introduction: Carcinogenesis is a multistage process of the malignant cell phenotype formation, and it was
suggested that oxidative stress i.e. imbalanced antioxidant status of the cell, could be one of the numerous causes
of malignant transformation. To date the treatment of malignant diseases is based on different surgical and
radiological methods, as well as chemotherapy. Beet (Beta vulgaris) and its phytochemical constituents is ranked
among the 10 most powerfull vegetables with the strong antioxidant properties.

The Aim: The aim of our research was to investigate in vivo effects of beetroot pomace extract (BPE) on the
activities of antioxidant enzymes in tumour cells. Also, the aim of the research was to elucidate the connection
with anti/prooxidant effect of the extract.

Materials and Methods: In vivo effect of BPE on EAC growth, implanted to NMRI mice was investigated, and
several biochemical parameters of oxidative stress (antioxidant enzymes: XOD, CAT, Px, GSHPx, GR, GSH content,
LPx intensity) were determined in tumour cells. Mice were implanted with EAC cells before, at the time and after
treatment with BPE. The EAC ascites was collected, tumour growth was followed by measuring the EAC volume,
number and viability of tumour cells was determined, as well as biochemical markers mentioned above.

Results: Induction of apoptosis/necrosis of EAC cells, as well as ascites volume and cell viability reduction

was observed in mice treated with BPE. The largest decrease was observed in mice pretreated with BPE. The
antioxidant enzymes activities showed significant alterations upon treatment with BPE.

Conclusion: Changes in the antioxidant enzymes activities observed after administration of BPE might be due to
induction of oxidative stress in EAC cells.

Key words: Beetroot (Beta vulgaris), Ehrlich ascites tumour (EAC), antioxidant enzymes, oxidative stress,
cytotoxicity
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Uvod: U proteinskom sadrzaju tumora znacajnu ulogu imaju enzimi koji sa teorijske tacke gledista mogu biti dobri
tumorski markeri, kako za dijagnostiku tako i za pracenje toka malignog oboljenja kod ljudi, s obzirom da odrazavaju
metabolicke promene u tumorima. Alkalna fosfataza je glikoprotein i nalazi se u celijskim membranama vecine
organa i tkiva. Ovaj enzim se pojavljuje u nekoliko molekularnih formi ili izoenzima. U toku maligne alteracije javlja
se jedan izoenzim tzv. Reganov izoenzim koji je veoma sli¢an placentarnom izoenzimu.

Cilj: Cilj naseg istrazivanja je bilo odredivanje ukupne aktivnosti alkalne fosfataze i izoenzimskog oblika, Reganovog
izoenzima, u uzorcima karcinoma dojke i displazijama dojke.

Materijal i metode: Uzorci, karcinomi dojke i displazije dojke dobijeni su od pacijenta koji su operisani u Institutu
za onkologiju Vojvodine u Sremskoj Kamenici. Humana placenta doneta je sa Klinike za ginekologiju i akuserstvo
Klinickog centra Vojvodine u Novom Sadu. Odredivanje ukupne aktivnosti ALP vrieno je kinetickom metodom
po Plummer-u. Temperaturna stabilnost ALP ispitana je testom termostabilnosti na 65°C u razli¢itim vremenskim
intervalima inkubacije od 0, 10, 20, 40 i 60 minuta.

Rezultati: Analiza alkalne fosfataze u karcinomima i displazijama dojke pokazala je da je ukupna aktivnost enzima
u karcinomima veca za osam puta u odnosu na displazije dojke. Ni u jednom uzorku karcinoma dojke i displazijama
dojke nismo mogli da izmerimo termostabilni izoenzim alkalne fosfataze.

Zakljucak: Dobijeni rezultati odredivanja ukupne aktivnosti alkalne fosfataze i termostabilnog izoenzima alkalne
fosfataze sugeriSu da bi bili korisni u dijagnostici malignih tumora.

Kljucne reci: Alkalna fosfataza, Reganov izoenzim, karcinom i displazije dojke
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Introduction: In the protein content of tumor, an important role is played by enzymes that from a theoretical point
of view can be useful tumor markers, both for diagnosis and for monitoring of malignant diseases in humans, since
they reflect metabolic changes in tumors. Alkaline-phosphatase is a glycoprotein and is found in cell membranes of
most organs and tissues. This enzyme occurs in several molecular forms, or isoenzymes. During malignant alteration
a specific isoenzyme, so-called Reagan isoenzyme is identified, which is very similar to the placental isoenzyme.
The Aim: The aim of our study was to determine the total activity of the alkaline phosphatase and isoenzyme pattern
shape, Reagan isoenzyme, in samples of the breast cancer and dysplasia.

Materials and methods: The samples, breast cancer and dysplasia, were obtained from patients who underwent
surgery at the Institute of oncology of Vojvodina in Sremska Kamenica. Human placenta was taken from the
University Hospital for Gynecology and Obstetrics of the Clinical Centar of Vojvodina in Novi Sad. The determination
of total ALP activity was carried out by the kinetic method defined by Plummer. Temperature stability of ALP was
examined by termostability assay at 65°C, at various intervals of incubation lasting for 0, 10, 20, 40 and 60 minutes.
Results: The analysis of alkaline phosphatase in breast cancer and dysplasia showed that the total activity of the
enzyme in breast cancer is eight times higher than in breast dysplasia. We could not measure the thermostabile
alkaline phosphatase isoenzyme is any sample of breast cancer and breast dysplasia.

Conclusion: The results of the determination of total alkaline phosphatase activity and thermostabile alkaline
phosphatase isoenzyme, suggest that this method would be useful in the diagnosis of malignant tumors.

Key words: alkaline phosphatase, Reagan isoenzyme, breast carcinoma and dysplasia
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Uvod: Humani apolipoprotein E (ApoE) ima tri prirodna izoformna glikoproteinska oblika, ApoE2, ApoE3 i ApoE4, koje
kodiraju razliciti aleli, stoga, u populaciji su prisutne osobe koje su homozigoti (e2/e2, e3/e3, e4/e4) ili heterozigoti
(e2/e3, e3/e4, e2/ed) za dati genotip. Genetski polimorfizmi apoE gena predstavljaju markere predikcije za razvoj
brojnih poremecaja lipidnog statusa i Alchajmerove bolesti Sto su pokazali rezultati velikog broja klinickih ispitivanja.
Cilj: Osnovni cilj naseg istrazivanja bilo je ispitivanje uspesSnosti primene PCR-RFLP metode za utvrdivanje
polimorfnosti apoE gena u humanoj populaciji.

Materijal i metode: U istraZivanju su analizirani apoE geni u uzorcima DNK izolovane iz leukocita krvi zdravih
subjekata. PCR amplifikacija je izvodena prema modifikovanoj metodi od Hixon i Vernier-a iz 1990. godine gde
su prajmeri dizajnirani tako da amplifikuju kodiraju¢u sekvencu dela Cetvrtog egzona za apoE gen. RFLP secenje
dobijenih PCR produkata vrseno je Hhal restrikcionim enzimom.

Rezultati: Vizuelizacijom PCR produkata podvrgnutih elektroforezi na agaroznom gelu zapazili smo produkt od
oko 250 baznih parova $to znaci da je amplifikacija Zeljene sekvence bila uspesna. RFLP secenjem PCR produkata
i njihovom vizuelizacijom uoéeni su fragmenti odgovarajuée duZine na osnovu kojih su odredeni genotipi e2/e3,
odnosno e3/e3 za dva zdrava subjekta.

Zakljucak: Na osnovu nasih rezultata mozemo istaci zakljucak da je primena PCR-RFLP metode optimalna u cilju
detekcije polimorfnih oblika apoE gena kod ispitivanih subjekata. Na ovaj nacin se jednostavno, brzo i efikasno,
na osnovu razli¢itih duzina isecenih fragmenata, odreduje genotip pacijenata pri ¢emu PCR omogucava specificno
umnoZzavanje ciljne sekvence potrebne za secenje, povecavajudi specificnost metode.

Kljuéne reci: ApoE, PCR-RFLP metoda, odredivanje genotipa
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Indroduction: Human Apolipoprotein E (ApoE) is synthesized in three main glycoprotein isoforms, ApoE2, ApoE3 i
ApoE4, encoded by different gene alleles. Therefore, in human population both homozygots (e2/e2, e3/e3, e4/ed)
and heterozygots (e2/e3, e3/e4, e2/e4) may be found, for the corresponding genotype. Genetic polymorphisms
of ApoE gene are risk markers for prediction of numerous deregulations of lipid status and Alzheimer disease
predisposition, as numerous clinical studies have shown.

The Aim: The main aim of our study was to investigate the application of PCR-RFLP method for the detection of
polymorphisms of ApoE gene.

Materials and Methods: We analyzed the ApoE gene polymorphisms in DNA isolated from the blood of healthy
individuals. PCR amplification was performed according to the modified Hixon and Vernier method, where
the primers are designed so we may amplify the coding sequence of the forth exon within the ApoE gene. RFLP
restriction of PCR product was performed by Hhal restriction enzyme.

Results: The visualization of PCR product after the electrophoresis on agarose gel, revealed that the product was
250 bp long, indicating the successful and specific PCR amplification. RFLP restriction produced the optimal fragment
lenght that determined the genotypes e2/e3 and e3/e3 in our samples.

Conclusion: Our results showed that PCR-RFLP method is optimal for the detection of ApoE gene polymorphisms
in healthy individuals. This method enables simple, rapid and efficient analysis of RFLPs, directly determining the
patients genotype, with PCR reaction that enables specific amplification of target sequence required for cleavage,
increasing the specificity of reaction.

Key words: ApoE, PCR-RFLP, genotyping




OKSIDATIVNO-STRESNI STATUS | NJEGOV DIJAGNOSTICKI ZNACAJ KOD PACIJENATA
SA SEPSOM PREMA TEZINI | ISHODU OBOLJENJA
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Uvod: Sepsa je sistemsko inflamatorno oboljenje sa prenaglasenim imunim odgovorom, povec¢anim oksidativnim
stresom (OS) i snizenom antioksidativnom zastitom (AOZ). U sepsi dolazi do smanjenja koncentracije lipoproteinskih
klasa, posebno HDL. Nosilac antioksidativne sposobnosti HDL Eestice je enzim paraoksonaza 1 (PON1).

Cilj: Odredivanje vrednosti pokazatelja OS statusa, posebno aktivnosti enzima PON1, te njihova korelacija sa
klinickim pokazateljima sepse.

Materijal i metode: Ispitivanjem je obuhvaceno 50 pacijenata sa dijagnozom sepse. U serumu je na 24h u toku 4 dana
odredivana paraoksonazna (POX) aktivnost PON1, totalni antioksidantni status (TAS) i prooksidativno-antioksidativni
balans (PAB). Podeljeni su na osnovu riziéne vrednosti Apache skora (Apache 2 25 vs. Apache £ 24) i na osnovu ishoda
bolesti (preZiveli/umrli). Za poredenje vrednosti kori$éen je Studentov t test.

Rezultati: Pacijenti iz rizi¢nije grupe po Apache skoru su tokom spracenja imali nize vrednosti PAB (HKU) (I dan:
8,59 (5,23-14,10) vs. 17,37 (10,30-29,29)p<0.001; Il dan: 13,60 (2,60-29,80) vs. 24,14 (13,26-43,92) p<0,05; Ill dan:
7,50 (3,62-15,52) vs. 23,52 (14,78-37,42) p<0.05; IV dan: 5,58+3,86 vs. 39,12+38,24 p<0,01], dok je TAS (umol/L)
bio znadajno visi kod ovih pacijenata u odnosu na pacijente sa lak$im oblikom bolesti Il dana (935,2+119,2 vs.
733,2+327,5 p<0,05). POX aktivnost (U/L) je bila znacajno visa kod preZivelih pacijenata u odnosu na umrle i Il
dana [I dan: 139,44+124,79 vs. 73,44+51,79 p<0,05; 141,53+132,68 vs. 65,15+39,23 p<0,05).

Zakljucak: Pacijenti sa sepsom se karakterisu snizenom PON1 aktivnoscu, Cije smanjenje korelira sa teZinom stanja.
Vrednosti parametara OS i AOZ suprotno od ocekivanja ukazuju da sa teZinom stanja raste i koncentracija redoks
supstanci.

Kljuéne redi: sepsa, POX, PAB, TAS.
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Introduction: Sepsis is systemic inflammatory disorder characterized by irregular immune response, increased
oxidative stress(OS) and decreased antioxidant protection(AOP). Circulating levels of lipoproteins are reduced in
sepsis, especially HDL. The enzyme paraoxonasel (PON1) is the main carrier of antioxidant capacity of HDL .

The Aim: Determining the value of OS status indicators, particularly PON1 enzyme activity, and their correlation
with clinical indicators of sepsis.

Materials and Methods: We were evaluating 50 patients who were diagnosed with sepsis. During 4 days, once

in 24h paraoxonase (POX) activity of PON1 was measured, total antioxidant status (TAS) and the prooxidant-
antioxidant balance (PAB). Patients were divided into groups based on Apache score(AS) risk values (Apache > 25
vs. Apache <24) and disease outcome (survived/died). For groups comparison we’ve used Student’s t test.

Results: Patients with AS values > 25 had during 4 days lower values of PAB( HKU) [l day: 8,59 (5,23-14,10) vs. 17,37
(10,30-29,29)p<0.001; Il day: 13,60 (2,60-29,80) vs. 24,14 (13,26-43,92) p<0,05; Il day: 7,50 (3,62-15,52) vs. 23,52
(14,78-37,42) p<0.05; IV day: 5,58+3,86 vs. 39,12+38,24 p<0,01], while TAS(umol/L) was significantly higher in
these patients than in patients with AS<24 on day 1l (935,2+119,2 vs. 733,2+327,5 p<0,05). POX activity (U/L) was
significantly higher in survivors than in patients who died on day | and Il [I day: 139.44 + 124.79 vs.73.44 £ 51.79 p
<0.05, vs. 141.53 + 132.68. 65.15 + 39.23 p <0.05).

Conclusion: Septic patients are characterized with decreased PON1 activity, which correlates with severity of
condition. Values of OS and AOP, contrary the expectations, indicate that severity of condition increases the blood
concentration of redox substances.

Key words: sepsis, POX, PAB, TAS.
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Uvod: Hroni¢na bubrezna insuficijencija (HBI) predstavlja progresivni gubitak renalne funkcije. Lipoproteinski profil
ovih pacijenata postaje aterogeniji, dolazi do razvoja reaktivnih kiseonikovih jedinjenja, nastanka oksidativnog stresa
(0S) i razvoja kardiovaskularnih poremeéaja.

Cilj: Cilj rada je da se utvrde promene u nivou parametara OS i lipidnog statusa kod pacijenata sa HBI i kontrolne
grupe (KG) i da se utvrdi rizik za razvoj ateroskleroze na osnovu procene faktora rizika (FR).

Materijal i metode: U studiji je uCestvovalo 100 pacijenata sa HBI na hemodijalizi i 187 zdravih osoba. Parametri
lipidnog statusa su odredivani komercijalnim testovima. Nivo superoksidnog anjona (SOA) je odredivan reakcijom
sa nitroblutetrazolijumom, aktivnost paraoksonaze sa paraoksonom kao supstratom, iz njihovog odnosa je izracunat
oksidativnostresniindeks (OSI). Uznapredovali produkti oksidacije proteina (AOPP) su odredivani spektrofotometrijski
sa kalijum-jodidom i siréetnom kiselinom.

Rezultati: Koncentracije holesterola u HDL i LDL lipoproteinskim &esticama kao i ukupnog holesterola (TC), su se
razlikovale izmedu pacijenata i kontrolne grupe (HDL: 0,98+0,34mmol/L vs. 1,35+0,31mmol/L, p<0,001; LDL:
2,5740,89mmol/L vs. 3,41+1,19mmol/L, p<0,001; TC: 4,36+1,23mmol/L vs. 5,3611,38mmol/L, p<0,001). SOA i AOPP
su statisti¢ki zna¢ajno visi kod pacijenata u odnosu na KG (SOA: 217,85+9,66pumol/min/L vs. 30,6919,66umol/min/L,
p<0,001; AOPP: 424,50(1,14-971,42)umol/L vs. 18,35(4,17-33,4)umol/l, p<0,001). Za procenu FR koris¢eni su indeks
telesne mase, duZina trajanja hemodijalize, pol, hipoalbuminemija, aterogeni indeks i starost pacijenta, pri ¢emu
pacijenti sa najvisim FR imaju znacajno nizu paraoksonaznu aktivnost (p<0,05) i znacajno visi OSI (p<0,05) u odnosu
na ostale pacijente.

Zakljucak: Kod pacijenata sa HBI dislipidemija i poveéan oksidativni stres povecavaju rizik za razvoj ateroskleroze.
Kljuéne redi: Hroni¢na bubreZna insuficijencija, dislipidemija, oksidativni stres
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Introduction: Chronic kidney disease (CKD) is a progressive loss in renal function. Lipoprotein profile in those
patients becomes atherogenic, the development of reactive oxygen compounds occurs, which leads to oxidative
stress (OS) and the development of cardiovascular disorders.

The Aim: The objective of this study is to detect changes in values of OS and lipid parameters in CKD patients and
control group (CG), to determine the risk of atherosclerosis development based on the assessment of risk factors
(RF).

Matherials and Methods: 100 CKD patients at hemodialysis and 187 healthy controls participated in this study. Lipid
parameters were determined by commercial tests. The level of superoxide anion (SOA) was determined by nitro-
blue tetrazolium, activity of paraoxonase with paraoxon as a supstrate and from their relationship was calculated
oxidative stress index (OSI). Advanced oxidation protein products (AOPP) were determined by spectrophotometry
with potassium-iodide and acetic acid.

Results: Concentrations of HDL-C, LDL-C and total cholesterol (TC), differed between patients and controls
(HDL:0,98+0,34mmol/L vs. 1,35+0,31mmol/L, p<0,001; LDL:2,57+0,89mmol/L vs. 3,41+1,19mmol/L, p<0,001;
TC:4,36+1,23mmol/L vs. 5,36+1,38mmol/L, p<0,001). SOA and AOPP were significantly higher in patients than in
healthy population (SOA:217,85+9,66pumol/min/L vs. 30,69+9,66umol/min/L, p<0,001; AOPP:424,50(1,14-971,42)
umol/L vs. 18,35(4,17-33,4)umol/l, p<0,001). In assessing risk factors for developing disease complications we’ve
used body mass index, duration of hemodialysis, sex, hipoalbuminemia, atherogenic index and patient age, where
patients with the highest RF have significantly lower paraoxonase activity (p<0.05) and significantly higher OSI (p
<0.05) compared to other patients.

Conclusion: In patients with CKD, dyslipidemia and higher level of OS increase the risk of developing atherosclerosis.
Keywords: chronic kidney disease, dyslipidemia, oxidative stress
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Uvod: Opstruktivna apneja u toku spavanja (engl. obstructive sleep apnea — OSA) udruZena je sa pojavom
dislipidemije, $to moZe uticati na antiaterogena svojstva lipoproteina visoke gustine (HDL).

Cilj rada: Uporedivali smo raspodele HDL subfrakcija kod pacijenata sa OSA u odnosu na teZinu bolesti.

Materijal i metode: HDL subfrakcije su razdvojene metodom vertikalne elektroforeze na gradijentu poliakrilamida
kod 155 pacijenata, od kojih je 48 imalo blagi, 28 umeren, a 79 tezak stepen OSA.

Rezultati: Sa progresijom bolesti dolazi do znacajnog smanjenja veli¢ine HDL Cestica (p<0,05). HDL dijametar
je bio u negativnoj korelaciji sa koncentracijom triglicerida, a u pozitivnoj sa koncentracijama HDL-holesterola i
apolipoproteina A-l (p<0,001). Koncentracija triglicerida je bila u negativnoj korelaciji sa relativnim udelima HDL
2b (p<0,01) i 2a (p<0,05) subfrakcija, a u pozitivnoj sa udelima 3a (p<0,01) i 3b (p<0,05) Cestica. Sa smanjenjem
koncentracije HDL-holesterola, smanjivao se udeo HDL 2b (p<0,01), a rastao udeo manjih HDL 3a (p<0,01) i 3b
(p<0,05) subfrakcija. Sli¢no, kako se smanjivala koncentracija apolipoproteina A-I, smanjivao se udeo HDL 2b (p<0,01),
a rastao udeo HDL 3c Cestica (p<0,05). Manji dijametri HDL Cestica su korelirali sa vis$im vrednostima indikatora
stepena tezine OSA - apneja/hipopneja indeksom (p<0,01) i brojem mikrobudenja po satu (arousal index) (p<0,05).
Indeks desaturacije i saturacija hemoglobina kiseonikom (Sa02) manja od 90% su bili u negativnoj korelaciji sa HDL
dijametrima (p<0,05), a u pozitivnoj sa relativnim udelom HDL 3a subfrakcija (p<0,05).

Zakljucak: Sa progresijom OSA dolazi do preraspodele HDL subfrakcija ka manjim i guséim cesticama, Sto moze
povecati rizik za razvoj kardiovaskularnih bolesti.

Kljuéne reéi: opstruktivna apneja u toku spavanja, HDL subfrakcije, kardiovaskularni rizik.
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Introduction: Patients with obstructive sleep apnea (OSA) often suffer from dyslipidemia. This may affect anti-
atherogenic properties of high-density lipoproteins (HDL).

The Aim: We analysed HDL subclasses distributions in OSA patients with respect to disease severity.

Materials and Methods: HDL subclasses were separated by polyacrylamide gradient gel electrophoresis in 155
patients (48 with mild, 28 with moderate and 79 with severe OSA).

Results: Progression of OSA was associated with significant diminishing of HDL particle sizes (p<0,05). Additionally,
HDL diameters correlated inversely with concentrations of triglycerides, but positively with levels of HDL-cholesterol
and apolipoprotein A-l (p<0,001). Triglycerides concentrations were in negative associations with relative proportions
of HDL 2b (p<0,01) and 2a (p<0,05), while in positive correlation with proportions of 3a (p<0,01) and 3b (p<0,05)
subclasses. Diminishing of HDL-cholesterol level was accompanied with decreased proportions of HDL 2b (p<0,01)
and increased percentages of smaller HDL 3a (p<0,01) and 3b (p<0,05) particles. Similarly, decrease in concentrations
of apolipoprotein A-l was followed with reduction in relative proportions of HDL 2b (p<0,01), but rise in proportions
of HDL 3c particles (p<0,05). Smaller HDL particles diameters were associated with higher values of indices of OSA
severity: apnea/hypopnea index (p<0,01) and arousal index(p<0,05). Desaturation index and haemoglobin oxigen
saturation (SpO,) below 90 % correlated negatively with HDL particle sizes (p<0,05), while positively with relative
proportions of HDL 3a subclasses (p<0,05).

Conclusion: Progression of OSA is followed by redistribution of HDL subclasses towards smaller, denser particles,
which may enhance the risk for cardiovascular disease development.

Key words: obstructive sleep apnea, HDL subclasses, cardiovascular risk.
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Uvod: Opstruktivna apneja u toku spavanja (engl. obstructive sleep apnea — OSA) pracena je razvojem metabolitkog
sindroma (MS) koji povecava rizik za razvoj kardiovaskularnih bolesti (KVB). Jedna od osnovnih karakteristika MS je
dislipidemija koja je udruzena sa promenama u veli¢ini i raspodeli subfrakcija lipoproteina niske gustine (LDL).

Cilj rada: U nasem istraZivanju analizirali smo da li prisustvo MS uti¢e na veli¢inu i raspodelu LDL cestica kod
pacijenata sa OSA.

Materijal i metode: : LDL Cestice su razdvojene vertikalnom elektroforezom na gradijentu poliakrilamida kod 284
pacijenta sa OSA, od kojih 191 ima, a 93 nema MS.

Rezultati: Kod pacijenata sa MS koncentracije HDL-holesterola i apolipoproteina A-l bile su manje (P<0,001),
a koncentracije triglicerida (P<0,001) i apolipoproteina B (P<0,01) znacajno vece u odnosu na pacijente bez MS.
Pacijenti sa MS imali su manji dijametar LDL Cestica (P<0,001), a utvrdeno je i znatajno smanjenje relativnog udela
LDL | (P<0,05), a povecanje udela LDL Ill i LDL IV subfrakcija. LDL dijametar je negativno korelirao sa vrednostima
serumskih triglicerida (P<0,001) i apolipoproteina B (P<0,01), a pozitivno sa koncentracijama HDL-holesterola i
apolipoproteina A-I (P<0,001). Dijametri LDL &estica su bili u negativnoj korelaciji sa markerima insulinske rezistencije
(koncentracija glukoze i insulina, HOMA indeks), obimom struka, kao i sa parametrima OSA [apneja/hipopneja indeks
(AHI), broj mikrobudenja po satu (arousal index), indeks desaturacije, saturacija hemoglobina kiseonikom (Sa02)
manja od 90%].

Zakljucak: Nasi rezultati pokazuju da prisustvo MS kod pacijenata sa OSA dovodi do preraspodele LDL subfrakcija ka
manjim, gus¢im aterogenim Cesticama, $to moZe povecati rizik za razvoj KVB.

Kljuéne redi: opstruktivna apneja u toku spavanja, metabolicki sindrom, male guste LDL Cestice, ateroskleroza.
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Introduction: Patients with obstructive sleep apnea (OSA) often develop metabolic syndrome (MS) which may
increase their cardiovascular risk. Dyslipidemia is one of the main characteristic of MS and it is associated with
alternations in low-density lipoprotein (LDL) size and subclasses distribution.

The aim of study: This study investigates whether the presence of MS affects LDL size and subclasses distribution
in OSA patients.

Material and methods: We used polyacrylamide gradient gel electrophoresis to separate LDL subclasses in 284 OSA
patients. Data were compared between the patients with MS (n=191) and those without MS (n=93).

Results: Patients with MS had lower concentrations of HDL-cholesterol and apolipoprotein A-l (P<0,001) and
significantly higher levels of triglycerides (P<0,001) and apolipoprotein B (P<0,01) than those without MS. We
found that patients with MS had smaller LDL size (P<0,001), due to a reduction of LDL | (P<0,05) and concomitant
increase of LDL lll and LDL IV subclasses proportions. LDL particle size correlated inversely with serum triglycerides
(P<0,001) and apolipoprotein B (P<0,01), and positively with HDL-cholesterol and apolipoprotein A-l1 (P<0,001)
levels. Furthermore, LDL particle size was inversely associated with indicators of insulin resistance (glucose and
insulin concentrations, HOMA index), waist circumference, as well as with parameters of OSA [apnea/hypopnea
index (AHI), arousal index, desaturation index, hemoglobin saturation (SpO,) below 90 %].

Conclusion: Our results show that LDL subclasses distribution in OSA patients with MS is shifted towards small,
dense particles. The presence of such atherogenic particles might increase cardiovascular risk in OSA.

Key words: obstructive sleep apnea, metabolic syndrome, small, dense LDL, atherosclerosis.
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Uvod: Kardiohirurske intervencije kod dece dovode do promene oksidativno-stresnog statusa. Pojacana produkcija
slobodnih radikala i smanjen kapacitet antioksidativne zastite nastaju kao posledice ishemije/reperfuzije koja se
javlja tokom operacije.

Cilj rada: Cilj ove studije bilo je longitudinalno prac¢enje promene parametara oksidativno-stresnog statusa kod dece
u preoperativnom i uskom postoperativnom periodu.

Materijal i metode: U nasem ispitivanju ucestvovalo je 75-oro dece prosecne starosti oko tri godine. Merenja su
vriena neposredno pre operacije, 2h posle operacije, 6h posle operacije, 24h posle operacije, 48h posle operacije
i 72h posle operacije. Od parametara oksidativnog stresa merena je koncentracija malondialdehida (MDA),
prooksidativno-antioksidartivni balans (PAB) i totalni oksidativni status (TOS). Aktivnost enzima paraoksonaze 1
(PON 1) i totalni antioksidativni status (TAS) su odredivani kao parametri antioksidativne zastite.

Rezultati: Nivo PAB-a statisticki znacajno raste 6h posle oparacije i 24h posle oparacije u poredenju sa tatkom 2h posle operacije.
Neocekivano , koncentracija TOS-a statisticki znacajno pada 6h nakon operacije a zatim je uo¢eno blago povecanje koncentracije.
Koncentracija MDA se znacajno ne menja u ispitivanom vremenskom periodu. Statisticki znacajno smanjenje PON 1 aktivnosti
uoceno je 72h nakon operacije, dok TAS nije pokazao znacajnu promenu koncentracije.

Zakljucak: Rezultati nase studije ukazuju na postojanje promena parametara oksidativno-stresnog statusa u toku
uskog postoperativnog perioda pracenja. Znacajno opadanje PON 1 aktivnosti udruzeno sa porastom nivoa PAB-a
nedvosmisleno potvrduju stanje intenzivnog oksidativnog stresa stresa.

Kljuéne reci: Kardiohirurske intervencije, oksidativni stres, PAB, TOS, PON1
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Introduction: Cardiosurgical interventions in children could be follow by changes in oxidative stress status. Oxidative
stress arises due to an imbalance between the formation of reactive oxygen species (ROS) and ROS clearance by
components of the antioxidant defence system which is consequences of ischemia, developed during intervention.
Aim of study: The aim of this study was to investigate the longitudinal changes in oxidative stress status parameters
in children immediatelly before the intervention and during the short postoperative periods.

Materials and methods: In our study were involved 75 children mean ages of about three years. Blood was sampled
before surgery, 2 h after surgery, 6h after surgery, 24 hours after surgery, 48 h after surgery and 72 h after surgery.
As a parameters of oxidative stress we measured malondialdehyde (MDA), prooxidative-antioxidative balance (PAB)
and total oxidative status (TOS). Paraoxonase 1 (PON1) activity and total antioxidant status (TAS) were determined
as a measures of antioxidant protection.

Results: PAB levels was significantly increased six and twenty four hours after intervention compared with the
point two hour after. Unexpectedly, TOS concentrations significantly decrease in period of six hours after surgery,
while a slight increase in TOS concentrations were noticed after this period. We didn’t notice some changes in MDA
concentrations during the study period. Statistically significant reduction in PON 1 activity was observed 72 h after
surgery, while TAS showed no significant change in concentrations.

Conclusion: The results of our present study confirmed an increased oxidative stress during cardiosurgical treatment
in children. A significant decrease in PON 1 activity accompanied with increased PAB levels, with no doubt, indicate
the condition of intensive oxidative stress.

Key word: Cardiosurgical interventions, oxidative stress, PAB, TOS, PON1
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Uvod: Opstruktivna apneja u spavanju (OSA) se karakterise ponavljanim epizodama parcijalne ili potpune opstrukcije
gornjih disajnih puteva u toku spavanja. Kod OSA pacijenata naizmenicno se javljaju epizode hipoksije i normoksije,
koje podsecaju na ishemiéne/reperfuzione dogadaje, $to podstice razvoj oksidativnog stresa (0S).

Cilj rada: Ispitati razlike u nivoima parametara OS kod OSA pacijenata i kontrolne grupe (KG), povezanost nivoa
parametra OS sa stepenom OSA i postojanje razlike u prevalenci i teZini OSA u odnosu na pol i telesnu masu.
Materijal i metode: U studiji je u¢estvovalo 355 OSA pacijenata i 187 zdravih osoba (KG) kojima su spektrofotometrijski
odredivane koncentracije malondialdehida (MDA), uznapredovalih produktata oksidacije proteina (AOPP), nivoi
totalnog oksidativnog statusa (TOS), totalnog antioksidativnog statusa (TAS) i nivo prooksidativno-antioksidativnog
balansa (PAB). Aktivnost superoksid dismutaze (SOD) i diazoksonazna aktivnost (DZO) enzima paraoksonaze 1 su
odredivane kinetickim metodama.

Rezultati: Rezultati su pokazali da su vrednosti MDA, AOPP i TOS znacajno viSe kod OSA pacijenata u odnosu na
KG (p<0,001), a vrednosti DZO (p<0,01) , SOD i TAS (p<0,001) znacajno nize. Utvrdili smo da pacijenti u teZem OSA
stadijumu imaju znacajno vise koncentracije AOPP i MDA (p<0,001) u odnosu na pacijente sa blazim oblikom bolesti.
Sa povecanjem indeksa telesne mase dolazi do promena u nivoima AOPP (p<0,001), MDA (0,001), PAB (p<0,001), TAS
(p<0,001) i SOD (p<0,05). Vrednosti AOPP su znacajno vise kod muskaraca sa OSA u odnosu na Zene sa OSA (p<0,05).
Zakljucak: Promene u vrednostima parametara OS kod pacijenata sa OSA ukazuju na ulogu OS u razvoju OSA.
Kljucne reci: Opstruktivna apneja u spavanju, oksidativni stres.
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Introduction: Obstructive sleep apnea (OSA) is characterized by repetitive episodes of partial or complete
obstruction of the upper airways during sleep. OSA patients have episodes of hypoxia and normoxia, which are
similar to ischemic/reperfusion events, and stimulate development of oxidative stress.

Objective: To investigate differences in levels of OS parameters in OSA patients and control group (CG), relationship
between level of OS parameters and OSA degree, and difference in prevalence and severity of OSA compared to
gender and body weight.

Materal and methods: In this study participated 355 OSA patients and 187 healthy subjects (CG), who were
spectophotometrically measured concentrations of malondialdehyde (MDA), advanced oxidation protein products
(AOPP), total oxidative stress level (TOS), total antioxidative status (TAS) and level of prooxidative-antioxidative
balance (PAB). Activity of superoxide dismutase (SOD) and diazoxonase activity (DZO) of paraoxonase enzyme are
measured by kinetic methods.

Results: Results have indicated that MDA, AOPP i TOS values are significantly higher in OSA patients compared to CG
(p<0,001), and DZO (p<0,01), SOD i TAS (p<0,001) values significantly lower. We determined that patients with more
severe OSA stadium have significantly higher AOPP and MDA (p<0,001) concentrations compared to patients with
mild form of the disease. With increasing body mass index, there are changes in AOPP (p<0,001), MDA (0,001), PAB
(p<0,001), TAS (p<0,001) and SOD (p<0,05) values. AOPP values are significantly higher in men with OSA compared
to women with OSA (p<0,05).

Conclusion: Changes in the values of parameters OS in patients with OSA indicate the role of OS in development
of OSA.
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Uvod: Pijelonefritis je inflamatorno oboljenje uzlaznog dela urinarnog trakta koje moze dovesti do bubreine
insuficijencije. Medu ranim markerima bubrezne insuficijencije izdvajaju se lipokalin, cistatin C, molekul osteéenih
bubrega 1 (KIM-1). Sposobnost markera za rano otkrivanje bubrezne insuficijencije zavisi od njihove specifi¢nosti i
oni ne bi trebali da se menjaju u prisustvu drugih patoloskih stanja.

Cilj: Cilj rada je bio da se ispita uticaj infekcije na vrednosti lipokalina, cistatina C i KIM-1.

Materijal i metode: Ispitivanjem je obuhvadeno 33 dece, prose¢nog uzrasta 14 meseci, na prijemu i u vreme
otpustanja sa Odeljenja nefrologije, Univerzitetske decje klinike. Boravak u bolnici je prose¢no trajao 6 dana * 4,66
SD. Kao parametri bubrezne funkcije, u serumu ispitanika, odredeni su cistatin Ci lipokalin, dok su u urinu, odredeni
lipokalin i KIM-1.

Rezultati: Lipokalin u urinu se znadajno razlikuje izmedu pacijenata kod kojih je prisutna infekcija 115,37 ng/mL
(91,70-139,05) i pacijenata bez infekcije 67,84 ng/mL (35,42-100,26), p=0,022 nakon 6 dana pracenja. Kod pacijenata
bez infekcije uocen je vedi pad vrednosti lipokalina izmedu dva odredivanja u odnosu na pacijente sa infekcijom (p
za interakciju=0,016). Vrednosti lipokalina u serumu, kao i vrednosti cistatina C u serumu i KIM-1 u urinu nisu se
znacajno promenile.

Zakljucak: Lipokalin nije pouzdan parametar u prac¢enju promene bubrezne funkcije zato Sto infekcija moZe uticati na
vrednosti ovog parametra. U tom slucaju se preporucuje koris¢enje drugih parametara kao $to su cistatin C i KIM-1.
Kljuéne redi: pijelonefritis, lipokalin, cistatin C, KIM-1.
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Introduction: Pyelonepbhritis is an inflammatory disease of the ascending part of the urinary tract that can lead to
kidney failure. Among the early markers of renal failure are lipocalin, cystatin C, kidney injury molecule 1 (KIM-1).
The ability of markers for early detection of kidney failure depends on their specificity and they should not be
changed in the presence of other pathological conditions.

The Aim: The aim of this study was to investigate the effect of infection on the lipokalin, cystatin C and KIM-1 values.
Materials and Methods: The study involved 33 children, average age 14 months, at the time of admission and
discharge from the Department of Nephrology, University Children’s Hospital. The duration of hospitalization was
an average of 6 days+4.66 SD. As parameters of renal function, cystatin C and lipokalin were determined in serum,
whereas lipokalin and KIM-1 were determined in urine.

Results: Lipokalin in urine was significantly different between patients with infection 115.37 ng/mL(91.70-139.05) and
patients without infection 67.84 ng/mL(35.42-100.26), p=0.022 after 6 days of monitoring. The decline of lipokalin
between two determinations was greater in patients without infection with respect to patients with infection (p for
interaction=0.016). Values of lipokalin and cystatin C in serum and KIM-1 in urine were not significantly changed.
Conclusion: Lipokalin is not a reliable parameter in monitoring of changes in renal function because the infection
can affect the values of this parameter. In this case, it is recommended to use other parameters such as cystatin C
and KIM-1.

Keywords: pyelonephritis, lipokalin, cystatin C, KIM-1.
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Uvod: Odredeni broj studija dovodi u vezu kardiohirurske intervencije kod dece sa povecanim rizikom za razvoj
akutne renalne insuficijencije (ARI).

Cilj rada: Cilj ove studije bio je ispitivanje parametara oksidativnog statusa i parametra za procenu funkcije bubrega
kao potencijalnih markera za ranu procenu rizika za razvoj ARI.

Materijal i metode: U istraZivanju je uCestvovalo 75-oro dece, prosecne starosti tri godine. Koncentracije cistatina C,
lipokalina i KIM-a (kidney injury molecule-1) merene su u tri tacke, neposredno pre, 2h posle i 24h nakon operacije. U
istim tackama odredivani su i parametri oksidativno-stresnog statusa. Od parametara oksidativnog stresa merena je
koncentracija malondialdehida (MDA), prooksidativno-aktioksidartivni balans (PAB) i totalni oksidativni status (TOS).
Rezultati: Nivo PAB-a i koncentracije TOS-a i MDA bile su statisticki znacajno veée kod dece koja su razvila ARl u
poredenju sa decom koja nisu i to i pre operacije i u tatkama nakon operacije. Cistatin C nije bio statisticki
znadajno razlicit pre operacije ali je uoceno da koncentracije postaju statisti¢ki znacajno vise nakon operacije u
grupi pacijenata koji su razvili ARI. Univarijantna binarna logisticka regresiona analiza je pokazala da cistatin C, kao
i parametri oksidativnog stresa imaju znacajnu prediktivnu sposobnost za izdvajanje pacijenata koji su razvili ARI.
Dijagnosticka tacnost cistatina C u kombinaciji sa PAB-om i MDA u procesu odvajanja dece koja su razvila ARI je
ocenjena kao odli¢na (AUC=0,839).

Zakljucak: Ovim istrazivanjem se ukazuje na potrebu detaljnijeg ispitivanja cistatina C kao i parametara oksidativnog
stresa u cilju brZe procene rizika za razvoj ARl kod dece, kardiohirurskih pacijenata.

Kljuéne reci: Akutna renalna isuficijencija, cistatin C, PAB, MDA, oksidativni stres
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Introduction: A number of studies indicate that cardiosurgical treatments in children could be associated with high
risk of acute renal failure (ARF) development.

Aim od study: The aim of this study was to investigate the oxidative status parameters and parameters of renal
function as potential markers for early risk rating for ARF development.

Material and methods: The study included 75 children, average age of three years. The concentrations of cystatin C,
lipocalin and kidney injury molecule-1 (KIM-1) were measured at three points, just before, two hours after surgery
and twenty four hours after treatment. In the same time, we, also measured the parameters of oxidative-stress
status. As a parameters of oxidative stress we determinated malondialdehyde (MDA), prooxidative-antioxidative
balance (PAB) and total oxidative status (TOS).

Results: PAB levels, TOS concentrations and MDA concentrations were significantly higher in children who developed
ARF, before the intervention also as after surgery. Cystatin C was not significantly different before surgery but after
the intervention cystatin C concentrations became significantly higher in patients with ARF Univariate binary logistic
regression analysis showed that cystatin C, and parameters of oxidative stress have significant predictive ability in
process of discrimination the patients who developed ARF. Diagnostic accuracy of cystatin C in combination with PAB
and MDA in discrimination the patients who develop ARI was rated as excellent (AUC = 0.839).

Conclusion: The results of this study indicates the need for further investigation of cystatin C also as oxidative stress
parameters in ARI connected pathologies in children.

Key words: Acute renal failure, cystatin C, PAB, MDA, oxidative stress.
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Uvod: Akutni pijelonefritis (APN) predstavlja inflamatorno oboljenje bubreZnog tubulointersticijuma. Inflamatorni
proces se karakteriSe poveéanim oksidativnim stresom i moZe da progredira u hroni¢ni oblik i dovede do insuficijencije
bubrega.

Cilj: Cilj rada je da se utvrdi povezanost parametara oksidativno-stresnog statusa sa trajanjem akutne infekcije i
rizikom za razvoj insuficijencije bubrega kod dece sa APN.

Materijal i metode: Ispitivanjem je obuhvadeno 33 dece, prose¢nog uzrasta 14 meseci, na prijemu i u vreme
otpustanja sa Odeljenja nefrologije, Univerzitetske decje klinike. Boravak u bolnici je prose¢no trajao 6 dana +
4,66 SD. U serumu su odredeni totalni oksidantni status (TOS), totalni antioksidantni status (TAS) i prooksidativno-
antioksidativni balans (PAB), marker inflamacije C-reaktivni protein (CRP) i parametri bubrezne funkcije, urea i
kreatinin. Ispitanici su podeljeni u grupe prema vrednostima CRP-a u vreme otpustanja iz bolnice (CRP>10 mg/L-
produZena infekcija i CRP<10 mg/L-odsustvo infekcije) i riziku za osteéenje bubrega (urea i kreatinin>90-og percentila
i urea i kreatinin<90-og percentila).

Rezultati: Utvrdeno je da se sa povecanjem vrednosti TAS-a, povecava i verovatnoca za duzu infekciju (OR=14,47;
P=0,046), kao i da TAS poseduje umerenu tacnost za razdvajanje pacijenata sa razli¢itom verovatno¢om za produzenu
infekciju (AUC=0,756; p<0,001).

Pokazano je da se sa sniZenjem vrednosti PAB-a znacajno povecava verovatnoca za bubreZnu insuficijenciju
(OR=0,994; 95%CI=0,988-0,999) i da PAB ima dobru sposobnost (AUC=0,869; p<0,001) razdvajanja dece sa velikom i
malom verovatnocom za oStecenje bubrega.

Zakljucak: Povisene vrednosti TAS-a i snizene vrednosti PAB-a povezane su sa ve¢om verovatno¢om nastanka duze
inflamacije i bubreZne insuficijencije, odnosno mogli bi da posluZe u diferencijalnoj dijagnostici i prognozi toka
bolesti.

Kljuéne reci: oksidativni stres, akutni pijelonefritis, bubrezna insuficijencija, inflamacija
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Introduction: Acute pyelonephritis (APN) is an inflammatory renal tubulointerstitial disease. The inflammation is
characterized by increased oxidative stress and can progress into a chronic form and lead to kidney faliure.

Aim: The aim of this study was to determine the correlation between oxidative-stress status parameters and acute
inflammation persistence and renal failure development in children with APN.

Material and methods: The study included 33 children, averagely 14 months old, on admission and during hospital
discharge. The average hospital stay lasted 6+ 4,66 SD days. Total oxidant status (TOS), total antioxidant status
(TAS) and prooxidant-antioxidant balance (PAB), inflammation marker C-reactive protein (CRP) and renal function
parameters, urea and creatinine, were analyzed in patients’ serums. Patients were compared regarding the presence
of infection (CRP>10-infection present; CRP<10 mg/L-infection absent) and the degree of renal impairment (urea
and creatinine>90th percentile; urea and creatinin<90th percentile).

Results: It was determined that increasing TAS values increase the likelihood of a longer infection (OR=14,47;
P=0,046), and that TAS has a moderate accuracy potential for separating patients with different probability of longer
infection (AUC=0,756; p<0,001).

It was shown that decreasing PAB values significantly increase the likehood of developing renal failure (OR=0,994;
95%CI=0,988-0,999) and that PAB has a good discriminatory ability for separating children with high from those with
low renal impairment probability (AUC=0,869; p<0,001).

Conclusion: Higher values of TAS and reduced values of PAB are associated with higher probability of prolonged
inflammation and renal failure occurence and could be used for diferential diagnosis and prognosis of the disease.
Key words: oxidative stress, acute pyelonephritis, renal failure, inflammation
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Uvod. Tokom akutnog virusnog hepatitisa (AVH) oStecenje hepatocita obuhvata samo citoplazmatski prostor iz koga
se aspartat aminotransferaza (AST) i alanin aminotransferaza (ALT) izlivaju u serum u priblizno istim koli¢inama.
Medutim, aktivnost ALT je uvek viSa od aktivnosti AST, Sto se desava uglavnom zbog brze inaktivacije AST, kao i zbog
pretezne lokalizacije AST u mitohondrijama hepatocita.

Cilj. Ispitivanje sindroma citolize hepatocita tokom AVH merenjem aktivnosti ALT, citoplazmatske AST, ukupne laktat
dehidrogenaze (LDH) i jetrinih izoenzima LDH (LDH, i LDH,).

Materijal i metode. Ispitivanjem je obuhvaceno 45 bolesnika sa AVH. Svaki ispitanik je podvrgnut venepunkciji: na
prijemu, 5.-7. dana hospitalizacije, 12.-14. dana, 20.-22. dana i na otpustu sa klinike. Kontrolnu grupu je ¢inilo 30,
HIV i HbsAg negativnih, davalaca krvi. Aktivnost AST, ALT i ukupne LDH odredivana je standardnim biohemijskim
metodama, dok je za izdvajanje izoenzima LDH kori$¢en rastvor uree (2mol/L).

Rezultati. Tokom prve nedelje hospitalizacije izmerena je maksimalna aktivnost ALT i AST u serumu bolesnika, kao
i znadajno povecanje odnosa ALT/AST u odnosu na kontrolnu grupu (p<0.001). Maksimalno povecanje aktivnosti
izoenzima jetre LDH, i LDH, bilo je u prvoj nedelji hospitalizacije, Sto je uticalo na povecanje aktivnosti ukupne
LDH u serumu. Znatajna povezanost aktivnosti enzima ALT (U/L) i LDH, ; (U/L) (r=0.68), kao i AST (U/L) i LDH,
(U/L) (r=0.67) (p<0.001) u serumu ispitanika, pri korelacionoj analizi, ukazuje na povecanu propustljivost celijskih
membrana inficiranih hepatocita.

Zakljucak. U serumu obolelih od AVH postoji izrazit porast aktivnosti enzima koji ukazuju na citolizu hepatocita: ALT,
AST ukupna LDH i jetrini izoenzimi laktat dehidrogenaze LDH, i LDH,.

Kljucne reci: hepatociti, izoenzimi, alanin aminotransferaza, asparat aminotransferaza.
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Introduction: During acute viral hepatitis (AVH) covers only damage to the hepatocyte cytoplasmic space from
which the aspartate aminotransferase (AST) and alanine aminotransferase (ALT) released into the serum in
approximately equal amounts. However, ALT activity was always higher than the activities of AST, which is mainly
due to faster inactivation of AST and the AST predominant localization in the mitochondria of hepatocytes.

Aim: Testing syndrome injury hepatocytes during AVH measuring ALT activity, cytoplasmic AST, total activity lactate
dehydrogenase (LDH) and liver LDH isoenzymes (LDH4 and LDH5).

Materials and methods: The study involved 45 patients with AVH. Each subject underwent venipuncture: on
admission, 5.-7. hospital days, 12.-14. days, 20.-22. days and at discharge from the clinic. The control group
consisted of 30, HIV and HBsAg negative, blood donors. Activity of AST, ALT and total LDH was determined by
standard methods, while the separation of LDH isoenzymes used urea solution (2mol/I).

Results: During the first week of hospitalization was measured maximal activity of ALT and AST in the serum of
patients and a significant increase in ALT / AST in comparison to the control group (p < 0.001). The maximum
increase in activity of the liver isoenzyme LDH4 LDH5 and was the first week of hospitalization, which resulted

in the increase of total LDH activity in serum. Significant association of the enzyme ALT activity (U/l) and LDH4-5
(U/1) (r=0.68) and AST (U/I) and LDH4-5 (U/1) (r = 0.67) (p < 0.001) in patients, the correlation analysis, indicating
increased permeability of cell membranes of infected hepatocytes.

Conclusion: In the serum of patients with AVH is a marked increase in enzyme activity indicating injury
hepatocytes: ALT, AST, total LDH and liver isoenzymes lactate dehydrogenase LDH4 LDH5.

Keywords: hepatocytes, isoenzymes LDH, alanine aminotransferase, aminotransferase asparat.
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Uvod: Hronicni bakterijski prostatitis (klasifikovan kao kategorija Il prostatitisa od strane Nacionalnog instituta
za zdravlje) se dijagnostikuje kada se pozitivne bakterijske kulture dokazu u prostati¢noj te¢nosti.U kategoriju
llla klasifikovani su pacijenti kod kojih nije dokazano prisustvo bakterija u prostaticnoj tecnosti ali je prisutan
inflamatorni infiltrat u sekretu prostate. Lipidna peroksidacija je najizraZeniji negativni mehanizam u delovanju RVK.
Uznapredovali produkti oksidacije proteina (AOPP) se formiraju tokom povisenog nivoa oksidativnog stresa.Katalaza
(EC 1.11.1.6) je oksidoreduktaza koja se ubraja u enzime primarne antioksidativne zastite.

Cilj rada: Cilj ovog istraZivanja bio je da se utvrdi nivo oksidativnog stresa izraZzen kroz koncentracije TBARS i AOPP,
kao i aktivnost katalaze kao jednog od enzima antoksidativne zastite u pacijenata obolelih od hroni¢nog prostatitisa
u odnosu na zdrave ispitanike.

Materijal i metode: U ispitivanje je uklju¢eno 27 ispitanika od kojih je 17 bolesnika sa dijagnostikovanim hroni¢nim
prostatitisom i 10 zdravih ispitanika podeljenih u 3 grupe u odnosu na tip bolesti. Koncentracija TBARS u homogenatu,
odredivana je spektrofotometrijskom metodom po Andreevoj i sar. Koncentracija AOPP u tkivu odredivala se
spektrofotometrijskom metodom po Vitku i sar.

Rezultati: Nivo TBARS i AOPP i je statisticki znacajno povisen kod pacijenata sa hroni¢nim prostatitisom tip Il'i [lla u
odnosu na zdrave ispitanike (p<0,001).

Zakljucak: Oksidativni stres je fenomen usko povezan sa tokom bolesti kod pacijenata obolelih od hroni¢nog
prostatitisa Sto se ogleda kroz povecan nivo TBARS i AOPP uz smanjenje aktivnosti katalaze.

Kljuéne reci: Hronicni prostatitis, TBARS, AOPP, katalaza
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Introduction: Chronic bacterial prostatitis (classified as category Il prostatitis by the National Institutes of Health) is
diagnosed when a positive bacterial culture of prostatic fluid is proved. In llla category are classified patients who
have no profe of the presence of bacteria in prostatic fluid but in prostatic fluid inflamatory infiltrate is present Lipid
peroxidation is the most negative mechanism in action of the ROS. Advanced oxidation protein products (AOPP) are
formed during high levels of oxidative stress.

The Aim: The aim of this study was to determine the level of oxidative stress expressed through the concentration
of TBARS and AOPP, and catalase activity as one of the antioxidant enzyme in the plasma of patients with chronic
prostatitis compared to healthy subjects.

Materials and methods: The study included 27 patients of whom 17 patients diagnosed with chronic prostatitis
and 10 healthy subjects divided into 3 groups according to type of disease. The concentration of TBARS in the
homogenate was determined by spectrophotometric method by Andreeva et al. AOPP concentrations in the tissue
was measured by the spectrophotometric method by Vitko.

Results: The level of TBARS and AOPP were significantly higher in patients with chronic prostatitis type Il and llla
compared to healthy subjects (p <0.001).

Conclusion: Oxidative stress is a phenomenon closely related to the course of disease inpatients with chronic
prostatitis which is reflected in increased levels of TBARSand AOPP with the reduction of catalase activity.

Key words: chronic prostatitis, TBARS, AOPP, catalase
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YBog: EH3UMM Koju KaTtanusyjy cuHtesy cAMP-a 13 ATP-a npunagajy damunmnjun ageHunat ymknasa (AC). AKTvBHOCT
€H3MMa perysIncaHa je ekcTpa n MHTpauenyapHUM cTuMynycuma. MOHOBaNEHTHU jOHU NPeACTaB/bajy OCHOBHE cacTaBHe
KomnoHeHTe ceux henuja. Edpekar aenosarba HeypotpaHcmutepa y CNS-y 3acHMBa ce Ha NPOMEHM NPONYCT/LUBOCTU
mem6paHe HeypoHa 3a MOHOBANIEHTHE U AWUBANEHTHE joHe. HeypoTpaHCMUTEPU MOTY ANPEKTHO U/ UHAUPEKTHO Aa
YTUUY Ha NPOMNYCT/bUBOCT MembpaHe HeypoHa 3a HaBeAeHe joHe, Kao U Ha aKTMBHOCT Na,K-ATPase. HeypoTtpaHcmutepu y
CNS-y Koju kopucte AC cuctem, MHAUPEKTHO, NyTeM NPOMEeHe NpoayKuuje u cagprkaja CAMP-a, yTudy Ha NPOMyCT/bUBOCT
1 aKTMBHM TPAHCNOPT NOMEHYTUX MOHOBANIEHTHMX KaTjoHa.

Livb: Lnsb Hawer ekcnepumenTa 610 je ucnutBatbe AenoBatba MOHOBaneHTHUX joHa NaCl-a 1 xonuH Cl-a Ha akTMBHOCT
aAeHNNaT LIMKNA3HOT CUCTeMa Kope MO3ra naLosa.

Martepujan n metofe: HakoH AekanuTaumje 1 oABajakba Kope mMo3ra Myxjaka nauosa coja Wistar, ucnutmeat je edekat
pasnnunTMX KoHueHTpaumja NaCl-a u xonuH Cl-a Ha aKTUBHOCT aileHUNAT LMKNA3HOT chcTema. KOHLIEHTpaLyje CNMTUBAHUX
co/m KpeTane cy ce og 1-200 mM. U3onaumja cHanTnukmMx membpaHa m3BpLueHa je no metoau Gurd-a v capagHuKa, a
akTvBHOCT Komnekca AC je oapehuBaHa Npema KoNMYMHU cuHTeTUcaHor CAMP-a y jeAMHULM BpemeHa y ogHocy Ha 1 mg
npotevHa AC komnnekca. Cagpikaj cuHTeTncaHor cAMP-a ogpehuBaH je no metoay Geisler-a 1 capagHuKa.

Pesyntatu: Hawwm pe3syntati cy nokasanu ga nenoBakbem MOHOBAJIEHTHMX joHa xonuHat u Na* y pacnoHy og 30 go 200
mM y npucyctey ImM  MgCl, 40M1a3un [0 CTATUCTMYKM 3HAYaJHON CMatberba aKTMBHOCTU afeHWAAT LMKNA3HOT chcTema.
Mpu KoHueHTpaumjama joHa Mg 0410 mM n 100 mM MgCl,, MOHOBaneHTHe COM XONMHA W HATPUjyMa HUCY Merbane
aKTMBHOCT afleHUNaT LyKnase. CTaTUCTUYKU CUTHUGOMKAHTHHU MHXMBUTOPHKU edekaT Ha aktusHocT AC npumeheH je
NPUANKOM CTUMynaumje aktneHocTv AC ca 5 UM GTPTS y KomBrHaLmju ca pacTyhum KoHueHTpauwmjama xonmH-Cl v NaCl.
3aK/byyak: Y 3aBUCHOCTM Of, KOHLIEHTPaLMja joHa MgCIL MCMWUTUBAHM jOHM X0MMHA* M Na* Mcnosbasanun cy MHXMBUTOPHU
edekar Ha aktmsHocT AC.

KrbyyHe peun: AfleHWAaT LMKAa3a, MOHOBAIEHTHU jOHM, KOpa Mo3ra.
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Introduction: The enzymes that catalyze synthesis of the cyclic AMP (cAMP) from ATP represent a large family of enzymes reffered
as adenylate cyclases (AC). The activity of AC is regulated both by extracellular and intracellular ligands. Monovalent ions represent
basic compounds of all cells. The effect of the CNS neurotransmiters is based on the changes in permebailty of membranes for
both monovalent and divalent ions. Neurotransmiter can directly or indirectly affect the permeability of the neuron membranes for
mentioned ions, as well as on the Na,K-ATPase activity. Neurotransmiter that use AC system, changing both the production and the
amount of cAMP, demonstrate indirect effect on both the permeabilty and active transport of metioned ions.

AAim: The aim of our study was to determine the effect of both choline* and Na*, in the form of their CI salts, on the AC activity in the
synaptic membranes of rat brain cortex.

Methods: After both the decapitation and the brain cortex removal of male Wistar rats, the effect of the different concentrations
of NaCl and choline Cl on the activity of adenylate cyclase was investigated. The concentration range of investigated salts ranged
from 1 to 200 Mm. The isolation of the synaptic membranes was performed according to Gurd et al., the AC complex activity was
determined by the amount of synthesized cAMP per time in correlation to 1 mg of proteins of the AC complex. The amount of the
synhesized cCAMP was measured according to Geisler and colleagues.

Results: Our results demonstrated statistically significant inhibitory effect of both choline* and Na* (from 30 to 200 mM in the
presence of 1 mM MgCl,) on the ACactivity. In the presence of higher Mg?* ions concentrations (10 mM and 100 mM MgCl,), tested
monovalent ions did not significantly affect the AC activity. In the stimulated AC with 5 UM GTPtS there was statistically significant
inhibitory effect on AC activity as a function of increasing concentration of Na+ and choline+. However, the increased concentrations
of tested monovalent ions did not change the GTPase activity of G-protein in AC complex in the presence of 0,5 uM GTP.
Conclusion: Therefore, monovalent ions Na* and choline* demonstrated inhibitory effect on the AC activity directly correlating to
Mg?* concentration.

Key words: Adenylate cyclase, monovalent ions, brain cortex.
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Uvod. Tumori koZe su najcesci tumori Coveka. Medu tumorima koZe svakako najznacajnije mesto pripada malignom
melanomu. To je jedan od najmalignijih tumora Coveka sa izrazenom sklonos¢u za ranim davanjem limfogenih i
hematogenih metastaza, sa alarmiraju¢im porastom incidence tokom poslednjih decenija.

Cilj rada. Ispitati pouzdanost klinicke i dermoskopske dijagnoze pri pregledu tumora koze malih malih dimenzija.
Materijal i metode. Ispitano je 30 tumorskih promena koZe malih dimenzija kod 57 osoba od cega je bilo 24
muskaraca i 33 Zena, starosti od 11 do 85 godina, srednjeg godista 44.77. IstraZivanje je obavljeno na Klinici za kozne
i polne bolesti u Nisu.

Rezultati. Maligni melanom je patohistoloski dijagnostikovan u 8.77% slucajeva, od ¢ega je lentigo maligni melanom
u 3.51%. Najcesce sumnjive lezije koje su ekstirpirane i patohistoloski verifikovane pripadale su grupi nevusa.
Displasti¢ni nevusi bili su najces¢e promene koje su izazivale sumnju (22.81%) Klinicka dijagnoza malignog melanoma
slagala se sa patohistoloskom u 40.00%. Od svih tumorskih lezija seboroi¢na karatoza je najcesce klinicki ta¢no
dijagnostikovana (83.33%).Ta¢nost dermoskopske dijagnoze za maligni melanom iznosila je 80.00%, odnosno u tom
procentu su se dermoskopska i patohistoloska dijagnoza slagale.

Zakljuc¢ak. Demoskopija kao pomoéna metoda znacajno poboljsava klinicku dijagnozu malignog melanoma u ranom
stadijumu razvica, u odnosu na klini¢ki pregled znacajno poboljsava dijagnosti¢ku tacnost za sve tumorske lezije sem
za seboroi¢nu keratozu gde je preciznost klinicke dijagnoze iznosila 83.33%.

Kljuéne reci: maligni melanom, dermoskopija
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Introduction. Skin tumors are the most common human tumors. Among tumors of the skin is certainly the most
important place belongs to melanoma. This is one of the most malignant human tumors with a marked propensity
for early and giving metastases, with the alarming increase in incidence in recentdecades.

The Aim. To examine the reliability of clinical and dermoscopic diagnosis for viewing small skin tumors of small size.
Materials and methods. We examined 57 people (24 men and 33 women) with clinical and dermoscopic methods,
aged 11 to 85 years, mean age 44.77. The study was conducted at the Department of Dermatology and venereal
diseases in Nis.

Results. Melanoma was histologically diagnosed in 8.77% cases, of which the lentigo malignant melanoma at 3.51%.
Most often suspicious lesions that are excised and histologically verified belonged to a group of nevi. Dysplastic
nevi were the most common changes that gave rise to suspicion (22.81%) Clinical diagnosis of melanoma with
histopathologic match at 40.00%. Of all tumor lesions seborrheic karatosis is usually diagnosed clinically accurate
(83.33%). Accuracy of dermoscopic diagnosis of melanoma was 80.00%, respectively in the percentage of the
dermoscopic and histopathological diagnosis disagreed.

Conclusion. Demoscopy as an auxiliary method significantly improves the clinical diagnosis of malignant melanoma
in early stages of development, in relation to the clinical examination significantly improves diagnostic accuracy for
all the lesions of seborrheic keratosis, except for where the accuracy of clinical diagnosis was 83.33%.

Keywords: malignant melanoma, dermoscopy
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Uvod: Dermatitis herpetiformis Duhring (DHD) je pruriginozno, hroni¢no, papulo-vezikulozno (bulozno) oboljenje
koje je udruzeno sa asimptomatskom ili simptomatskom gluten senzitivnom enteropatijom (celijacna bolest (CB)) i
granularnim IgA depozitima u vrhovima dermalnih papila.

Cilj: analiza ucestalosti DHD medu polovima i starosnim grupama lecenih pacijenata, duZine trajanja simptoma pre
postavljanja dijagnoze i ucestalost CB.

Materijal i metode: U retrospektivnoj studiji je pregledana i analizirana medicinska dokumentacija - istorije bolesti
i kartoni pacijenata Klinike za dermatovenerologiju KCS, Medicinski fakultet, Univerziteta u Beogradu, u periodu od
januara 2002. do januara 2012. godine. Podaci su obradeni tabelarno, graficki i statisticki.

Rezultati: Ispitivana grupa sastojala se od 24 ispitanika muskog pola (54,5%) i 20 Zenskog pola (46,5%) bez znacajne
razlike u distribuciji po polu (t=0.364, p=0.546), uzrasta 9- 75 godina. DuZina trajanja simptoma DHD pre postavljanja
dijagnoze: 61,4% pacijenata je imalo simptome godinu dana, 15,9% je imalo simptome u trajanju od 1-5 godina a
22,7% je imalo simptome preko 5 godina (t=15.864 , p=0.000) . UCestalost CB kod pacijenata obolelih od DHD je
prosecno 18,2%. Kod pacijenata starijih od 30 godina, ucestalost CB iznosi 25%, dok kod mladih od 30 godina iznosi
75% Sto je statisticki visoko signifikantno (t =9.705, p=0.002).

Zakljucak: DHD se smatra koZznom manifestacijom glutenske preosetljivosti. Uprkos ovoj ¢injenici, vecina pacijenata
sa DHD ima klinicki asimptomatsku CB, pogotovo kod pacijenata starijih od 30 godina. Naj¢esce trajanje simptoma
pre postavljanje dijagnoze je godinu dana. Znacajno ¢esce oboljevanje od CB je kod mladih od 30 godina.

Kljuéne reci: Duhring, dermatitis herpetiformis, gluten, celijacna bolest, uzrast

DERMATITIS HERPETIFORMIS DUHRING IN THE CLINIC OF DERMATOVENEREOLOGY KCS
IN BELGRADE IN THE PERIOD JANUARY 2002. - JANUARY 2012.

Author: Aleksandra Pejci¢, Marija Dunji¢

e-mail adress: aleksandrapejcic88@gmail.com

Mentor: doc. dr Danijela Dobrosavljevi¢ Vukojevi¢

Clinic for Dermatovenereology, Clinical Center of Serbia, Faculty of Medicine , University of Belgrade

Introduction: Dermatitis herpetiformis Duhring (DHD) is a pruritic, chronic, papulo-vesiculous (bullous) disease
associated with symptomatic or asymptomatic gluten sensitive enteropathy (celiac disease (CD)) and granular IgA
deposits in the tips of dermal papillae.

The Aim: To analyse DHD incidence, sex and age distribution of the patients, the duration of symptoms before
diagnosis, and the frequency of CD.

Material and Methods: This study reviewed and analyzed medical records — hospital and outpatients of the Clinic of
Dermatovenereology KCS, Faculty of Medicine , University of Belgrade in the period January 2002. - January 2012.
Data were analyzed tabelar, graphical and statistical.

Results: The study included 24 men (54.5%) and 20 women (46.5%) without statistically significant difference
between sexes (t=0.364, p=0.546) aged 9-75 years. Duration of symptoms before the diagnosis of DHD: 61.4% of
patients had symptoms one year, 15.9% had symptoms lasting 1-5 years and 22.7% had symptoms for over 5 years
(t=15.864, p=0.000). The frequency of CD among patients with DHD was 18.2% . The frequency of CD is 25% in older
than 30 years, and 75% in the younger ones. This was statistically highly significant (t=9.705, p=0.002).

Conclusion: The DHD is considered a cutaneous manifestation of gluten hypersensitivity. However, most patients with
DHD had clinically asymptomatic CD, especially older than 30 years. The most frequent duration of symptoms before
establishing the diagnosis was within one year. Younger than 30 years, significantly more frequent develop CD.
Keywords: Duhring, dermatitis herpetiformis, gluten, celiac disease, age
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Uvod: Mesovita infekcija Cesto prati pojavu ulkusa na potkolenicama bez obzira na etiologiju, pri ¢emu je potrebno
razlikovati bakterijsku kontaminaciju od infekcije. Cilj rada je da se ispita mikrobna flora ulkusa kod pacijenata le¢enih
na Klinici za dermatovenerologiju Klini¢kog centra Srbije, kao i eventualna povezanost sa faktorima komorbiditeta
(dijabetes, gojaznost, malignitet, deficiti imuniteta) i pojavom infekcije.

Materijal i metode: Retrospektivna klini¢ka studija je obuhvatila 100 pacijenata kojima je prilikom prijema u bolnicu
uziman bakterioloski bris dna ulceracije. Podaci su dobijeni iz istorija bolesti pacijenata, a obradeni su metodama
deskriptivne i analiticke statistike (procena ucestalosti, relativni brojevi, hi kvadrat test).

Rezultati: Od ukupno 212 briseva, Pseudomonas aeruginosa je izolovan kod 118 (55,66%), Staphylococcus aureus
kod 105 (49,53%), a izolovane su i druge vrste bakterija u znatno manjem procentu. Celulitisom su bile pracene 33
ulceracije (15,57%) koje vecinom nisu bile udruzene sa faktorima komorbiditeta, a njihov mikrobioloski profil se nije
znacajno razlikovao od ostalih.

Zakljucci: Pseudomonas aeruginosa je u nasoj studiji dominantna bakterijska vrsta (28,30%), dok je u literaturi
procentualno najvise zastupljen Staphylococcus aureus. Od 100 nasih pacijenata, 33 je imalo faktore komorbiditeta,
pri ¢emu je dijabetes bio najviSe zastupljen. Bakterioloski profil ulceracija kod pacijenata koji su imali faktore
komorbiditeta nije se razlikovao od profila ostalih ulceracija. Samo mali broj pacijenta sa ulkusom ima klini¢ke
znakove infekcije, pa treba izbegavati dugotrajne ili uestale antibiotske terapije kada to nije neophodno.

Kljuéne reci: ulkusa na potkolenici, celulitis, bakterioloski profil
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Introduction: Mixed bacterial infections often follow the appearance of ulcers on the lower legs, regardless of
etiology, with the need to make a difference between bacterial infections and colonization.

The Aim: to determine the microbiological profile of ulcers in patients treated at the Department of
Dermatovenereology, Clinical Center of Serbia, and possible association with comorbid factors (diabetes, obesity,
malignancy, immune deficiencies) and the occurrence of infection.

Material and Methods: A retrospective clinical study included 100 patients of whom bacterial swab from ulcer was
taken on admission to hospital. Data were obtained from the medical records of patients and were analyzed by
descriptive and analytical statistics.

Results: Of the 212 swabs, Pseudomonas aeruginosa was isolated in 118 (55.66%), Staphylococcus aureus in 105
(49.53%); other types of bacteria were isolated in a lower percentage. Cellulitis followed 33 ulcers (15.57%); most
of them were not in association with factors of comorbidity, and their microbiological profile was not significantly
different.

Discussion: In our study, Pseudomonas aeruginosa was the dominant bacteria (28.30%), while in the literature
dominant was S.aureus. Among our 100 patients, 33 had comorbid factors, with the diabetes as the most
frequent. Bacteriological profile of ulcerations in patients who had comorbid factors was not different from the
profiles of other ulcerations. Small number of patients with ulcer disease has clinical signs of infection and therefore
long-term or repeated antibiotic therapy in these patient should be avoided if it is not necessary.

Key words: lower leg ulcer, cellulitis, bacteriological profile
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Uvod: Tinea capitis, gljivicna infekcija kapilicijuma, se naj¢e$ce javlja u dedijem uzrastu.
Cilj: Cilj istrazivanja je bio utvrditi klinicke karakteristike i predstaviti terapiju gljivicne infekcije kapilicijuma kod dece.
Materijal i metode: Ispitivanje je sprovedeno kao retrospektivna studija bolesnika uzrasta od 0 do 18 godina,
le¢enih na Odseku za dermatologiju u Institutu za zdravstvenu zastitu dece i omladine Vojvodine u Novom Sadu, od
Januara 2007. do Januara 2012. godine. IstraZivanjem je obuhvaceno 79 pacijenata sa dijagnozom Tinea capitis; 32
devojcice i 47 decaka. Pacijenti su pregledani klinicki i pod Woodovom lampom, a uzorci mikroskopski i kultivisani
na Sabouraudovom agaru.
Rezultati: Superficijalna Tinea capitis je dijagnostikovana kod 51 (64,56%), a kerion Celsi kod 28 (35,44%)
pacijenata. Najce$¢i uzronik je bio Microsporum canis, kod 21/50 ispitanika (42%), dok je Trichophyton
mentagrophytes izolovan kod 14/50 (28%) dece. U terapiji smo koristili terbinafin kod 37 (46,83%) pacijenata,
ketokonazol kod 26
(32,91%) i itrakonazol kod 3 (3,79%) pacijenta.
Kod 13 ispitanika (16,45%) lecenje je nakon jednog antimikotika nastavljeno drugim. Svi pacijenti su pored sistemske
terapije primenjivali i lokalnu terapiju s imidazolskim preparatima, Samponom i kremom, uz epilaciju. Postignuto je
izle¢enje kod 100% pacijenata.
Zakljucak: U periodu od 2007. do 2012. Microsporum canis je bio najc¢eséi uzrocnik Tineae capitis. Terbinafin,
ketokonazol i itrakonazol su bili efikasni i bezbedni lekovi u terapiji gljivicne infekcije kapilicijuma kod dece.
Kljuéne reci: tinea capitis, deca, terapija.
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Introduction: Tinea capitis is a fungal infection of the scalp, the most common in childhood.

The aim: The aim of this study was to establish the clinical characteristic and to present management options of
tinea capitis in children.

Matherials and methodes: The retrospective study included patients aged O to 18 age, treated at the Department of
Dermatology at the Institute for child and youth health care of Vojvodina in Novi Sad, from January 2007 to January
2012. The research included 79 patients with diagnosis of tinea capitis; 32 girls and 47 boys. Patients were examined
clinical and with Wood’s light, and the samples were subjected to direct microscopic examination and cultivated on
Sabouraud’s agar.

Results: Superficial tinea capitis was diagnosed in 51 (64,56%), while kerion Celsi was found in 28 (35,44%) of patients.
The most common etiologic agent was Microsporum canis in 21/50 (42%), while Trichophyton mentagrophytes was
positive in 14/50 (28%) children. Terbinafine was used in 37 (46,83), ketoconazole in 26 (32,91%) and itraconazole
in 3 (3,79%) patients. In 13 cases (16,45%) after one antimicotic, therapy was continued with another drugs. In all
patients, topical imidazole shampoon and cream are used after the epilation, together with systemic therapy. The
cure rate was 100%.

Conclusion: During the period between 2007-2012. Microsporum canis was the most causative agent of tinea capitis.
Terbinafine, ketoconazole and itraconazole were effective and safe in therapy of the scalp infection in children.

Key words: tinea capitis, children, therapy.
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Uvod: Incidencija melanoma je u stalnom porastu Sirom sveta. UV radijacija, bleda put, prisustvo i broj nevusa kao
i pozitivna porodi¢na anamneza su najvazniji faktori rizika za njegov razvoj. ProduZeno izlaganje suncu u detinjstvu i
adolescenciji povecava rizik za nastanak raka koZe u odraslom dobu.

Cilj: Cilj ovog rada je da se analizira znanje, stavovi i ponaSanje beogradske srednjoskolske populacije po pitanju
izlaganja prirodnim i vestackim izvorima UV zradenja.

Materijal i metode: Studija je izvedena anketiranjem 549 ucenika 3. i 4. razreda u 4 beogradske srednje Skole. Anketa
se sastojala od 32 pitanja: pitanje o polu, mesecu i godini rodenja, stepenu obrazovanja roditelja, 9 pitanja o upotrebi
solarijuma, 9 pitanja o ponasanju na suncu tokom letnjih meseci, 4 pitanja o licnoj i porodi¢noj anamnezi i fototipu
koze, kao i 7 pitanja o stavu i opstoj informisanosti o Stetnosti UV zracenja. Od statistickih metoda koris¢eni su
procena ucestalosti i relativni brojevi, kao metode deskriptivne statistike.

Rezultati: Cak 39% ispitanika je koristilo solarijum bar jednom u Zivotu, 38% planira da ga koristi i u buduénosti.
Cetvrtina anketiranih provodi vise od 3 sata leti na plaZi bez zastite, a svega trecina njih nije izgorela nijednom
proslog leta. Preko polovine nikada ne stiti mladeze prilikom suncanja. Samo polovina daka zna Sta je melanom, dok
je 37% odgovorilo da ne zna.

Zakljucak: Svest o faktorima rizika koje nosi izlaganje suncu, kao ni opsta informisanost o melanomu kao oboljenju
nije na zavidnom nivou medu beogradskom srednjoskolskom populacijom. Stoga je od klju¢ne vaznosti sprovodenje
edukativnih programa u srednjim Skolama.

Kljuéne reci: rak koze, UV zraci, srednjoskolska populacija
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Introduction: The incidence od melanoma has been increasing worldwide. UV radiation, fair skin, nevi and family
history of melanoma are major risk factors for melanoma development. Extended sun exposure during childhood or
adolescence increases the probablity of skin cancer in adulthood.

The aim: The aim of this study was to analyse knowledge, attitudes and behaviour regarding exposure to natural and
artificial UV radiation among Belgrade highscool students.

Material and methods: The study was conducted using questionnaire among 549 students of 3rd and 4th grade
in 4 Belgrade highschools. The questionnaire had 32 questions: questions about gender, date and month of birth
and parent’s education, 9 questions regarding sunbed use, 9 questions regarding behaviour in sun during summer
months, 4 questions regarding personal and family history and phenotypic skin type as well as 7 questions regarding
attitude and general knowledge about effects of UV radiation. As for statistical methods, assesment of frequency
rate and relative numbers were used as methods of descriptive statistics.

Results: As many as 39% of participants had used sunbed at least once, 38% plan on using it in the future. One
quarter spends more than 3 hours in the sun on the beach during summer without any protection, only one third of
participants had not experienced sunburn during last summer. Over half of them never protects their moles during
sunbathing. Only one half of students knows what melanoma is, while 37% stated that they do not know.
Conclusion: General awareness of risk factors regarding sun exposure as well as general knowledge about melanoma
are not on high level among Belgrade highschool students. Therefore, it is extremely important to conduct adequate
education programmes in highschools.

Key words: skin cancer, UV radiation, highschool students

KLINICKO-EPIDEMIOLOSKA ANALIZA PACIJENATA SA PEMFIGUSOM LECENIH NA KDV KCS U PERIODU 2007-2011.
GODINE
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Uvod: Pemfigus je autoimunska,organ-specificna dermatoza,koja zahvata kozu i sluznice i ako se ne leci najéescée se
zavrsava letalnim ishodom.

Ciljevi rada:Analizirati epidemioloske (pol, uzrast) i klinicke (vrsta oboljenja,lokalizacija,morfologija lezija,principi
le¢enja) parametre,kao i smrtnost obolelih u odnosu na pol.

Materijal i metode:Retrospektivnom studijom obuhvadeni su pacijenti hospitalno leceni na Klinici za
dermatovenerologiju Klinickog centra Srbije (KDV KCS),u periodu od 2007-2011.godine.Podaci su prikupljani iz
medicinske dokumentacije:ambulantni karton i bolnicka istorija bolesti,a obradivani metodama deskriptivne i
analiticke statistike.

Rezultati:Prikazani su deskriptivno,tabelama i grafikonima.Od ukupnog broja obolelih oboljenje se javilo kod 65
muskaraca i 75 Zena(odnos polova, priblizno: 1:1,2).Naj¢esca forma bolesti je pemfigus vulgaris (70,8% muskaraca i
78,7% Zena).Oboljenje se javlja u prosec¢no 48.godini kod muskaraca i 53.godini kod Zena.Od ukupnog broja obolelih
i koZa i sluzokoZe su zahvacene u najvecem procentu:57,2%.Konvencionalna terapija je primenjivana ¢es¢e nego
pulsna:kod 63,1% muskaraca i 56% Zena.Prosecan broj ciklusa pulsa je 14,7 kod muskaraca i 11,1 kod Zena.Od svih
140 pacijenata umrlo je 9(6,9%).

Zakljucak:Oboljenje je ¢eSée u odrasloj populaciji sa upadljivo najzastupljenijom formom pemfigusa vulgarisa kod
oba pola.U klinickoj slici kod oba pola dominiraju od primarnih eflorescencija bule,a od sekundarnih erozije, koje
zahvataju kod vecine obolelih i koZu i sluznice.Kod pacijenata su primenjivana oba vida terapije sa malo ¢es¢om
konvencionalnom u odnosu na pulsnu terapiju.Smrtni ishod je bez statisticki znacajne razlike medu polovima,ali ne
malog procenta u odnosu na ukupni broj obolelih.

Kljuéne reci:pemfigus, ucestalost, klinicke i epidemioloske karakteristike

CLINICAL-EPIDEMIOLOGY ANALISES OF PATIENTS WITH PEMPHIGUS
TREATED AT DERMATOVENEROLOGY CLINIC, CLINICAL CENTRE OF SERBIA FROM 2007-2011.
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e-mail adress: milenamilanovic88@yahoo.com

Mentor: ass.dr Srdan Tanasilovi¢

Dermatovenerology clinic, Clinical centre of Serbia, Faculty of Medicine University of Belgrade

Introduction:Pemphigus is autoimune,organ-specific dermatosis,which infects skin and mucous membranes and
without treatement,usually ends lethaly.

The aim :Evaluate epidemiological (sex, age) and clinical (type of disease,localisation and type of lesions, way of
treatement) parameters,and mortality of both sexes.

Materils and methods:Retrospective study includes patients who were treated at Dermatovenereology clinic,Clinical
centre of Serbia, since 2007. until 2011. Informations are collected from medical documentation:medical records
and hospital history,and analyzed by descriptive and analytical statistic methods.

Results:They are showed descriptively,by tabels and graphs.Among the patients,there were 65 males and 75
females (approximately 1:1,2).The most common subtype of disease is pemphigus vulgaris (70,7% males and 78,7%
females).The disease occurs approximately at the age 48 for male and 53 for female patients,and affects skin and
mcouse membranes in 57,2%.Convencional therapy is used more often then pulsed:63,1% males and 56% females.
The average number of pulses is 14,7 for males and 11,1 for females.From all 140 patients, 9(6,9%) ended lethely.
Conclusion:Pemphigus appears usually in adult population and the most common subtype is pemphigus vulgaris.In
clinical presentation,bulle and erosions are the most dominant skin lesions.Skin and mucous membranes are usually
both affected.Convencional therapy is more usual then pulse therapy.There si no statistically important difference
between male and female number of death cases,but the total percent of death cases isn’t smoll.

Key words:pamphigus,freqyency,clinical and epidemiological characteristics
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EVALUACUA KLINIEKIH | LABORATORIJSKIH PARAMETARA OBOLELIH OD LICHEN RUBER PLANUS-A LECENIH NA
KLINICI ZA DERMATOVENEROLOGIU KCS U PERIODU OD 2010-2011. GODINE
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Uvod: Lichen ruber planus (LRP) je hroni¢na, recidivantna dermatoza, sa prevalencijom od 0,5 do 1% u opstoj
populaciji. Etiologija i provocirajuci faktor je nepoznat, mada se kod nekih slu¢ajeva navode lekovi i virusna infekcija.
Oboljenje se pretezno srece kod odraslih osoba i nema izrazitu predilekciju za pol. Promene se javljaju na koZi i
sluzokoizi

Cilj: Utvrditi distribuciju LRP prema polu, uzrastu i lokalizaciji promena. Evaluacija klini¢kih i laboratorijskih
parametara kod obolelih i udruzenost LRP-a sa drugim oboljenjima

Materijal i metode: Retrospektivnom studijom obuhvaceni su svi pacijenti sa razli¢itim oblicima lichen planusa,
hospitalno le¢eni na KDV KCS u periodu od 2010. do 2011. godine.

Rezultati: Hospitalno lecen 81 pacijent sa LRP, 68 (84%) Zenskog pola i 13 (16%) muskog pola. Prosec¢na dob javljanja
oboljenja iznosila je 58 godina za Zene i 56 godina za muskarce. Najzastupljenija klinicka lokalizacija promena je na
ekstremitetima, trupu i oralnoj mukozi. Udruzenost LRP s kardiovaskularnim oboljenjima zabelezena je kod 47 (58%)
pacijenata, sa psihijatrijskim oboljenjem kod 20 ( 24.7%), sa drugim dermatoveneroloskim oboljenjem kod 40 (41%)
pacijenata. Nalaz laboratorijski parametara: 20 (24.7%) pacijenata sa povisenom sedimentacijom (SE), 24 (29.7%)
pacijenta sa povisSenim ukupnim holesterolom, 15 (18.5%) pacijenata sa povisenim trigliceridima. Kod 14 (17.3%)
pacijenata postojala je alergija na lekove.

Zakljucci: Studija je pokazala vedu ucestalost LRP kod Zenskog pola. Udruzenost LRP sa kardiovaskularnim,
psihijatrijskim i drugim dermatoveneroloskim oboljenjima. Postojanje poviSenih vrednosti holesterola kod skoro
trecine ispitanih pacijenata

Kljuéne redi: lichen ruber planus, klini¢ki parametri, laboratorijski parametri_

EVALUATION OF CLINICAL AND LABORATORY PARAMETERS OF PATIENTS
WITH LICHEN RUBER PLANUS, TREATED AT THE CLINIC OF DERMATOVENEROLOGY,
CLINICAL CENTRE OF SERBIA, FROM 2010-2011.

Author: Milos Dujovi¢, Monika Delon, Suzana Dedijer

e-mail address: milosdujovic@gmail.com

Mentor: doc.dr Mirjana Milinkovié¢

Department of Dermatovenereology, Faculty of Medicine University of Belgrade

Introduction: Lichen ruber planus (LRP) is a chronic skin disease. Etiology and provoking factors are unknown,
although as possible starters are given drugs and viral infections. The disease is mostly seen in adults and there is no
distinct gender predilection. Changes occur on both skin and mucosa.

The Aim: To identify distribution of LRP by sex, age and localisation. Evaluation of clinical and laboratory parameters
in patients and association with other diseases.

Materials and Methods: This retrospective study included all patients with various forms of LRP, hospitalized at the
Clinic of Dermatovenereology, Clinical Centar of Serbia from 2010 to 2011.

Results: From 81 hospitalized patients with LRP, 68 (84%) were female and 13 (16%) males. The average age of the
disease was 58 years in women and 56 years in men. The most common clinical localization are the extremities, body
and oral mucosa. The association of LRP with cardiovascular disease was noted in 47 (58%) patients, with psychiatric
disease in 20 (24.7%), and with other dermatovenerological disease in 40 (41%) patients. Results of laboratory
parameters are: 20 (24.7%) patients with an elevated sedimentation, 24 (29.7%) patients with elevated cholesterol,
15 (18.5%) patients with elevated triglycerides. Fourteen (17.3%) patients had an allergy to different medications.
Conclusion: The study showed a higher incidence of LRP in females. The association of LRP with cardiovascular,
psychiatric and other dermatovenerological disease were noted. The existence of elevated cholesterol levels was
observed in almost one third of patients.

Keywords: lichen ruber planus, clinical parameters, laboratory parameters
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Uvod: Pemphigoid bullosus (PB) je hronicno, autoimuno bulozno oboljenje koZe koje rede zahvata sluzokoze.
Histopatoloski se odlikuje subepidermalnim rascepom koji nastaje klivazom. Imunopatoloski se karakterise nalazom
linearnih depozita C3 | IgG duZ zone epidermalne bazalne membrane.

Cilj: Utvrditi distribuciju PB prema polu, uzrastu i lokalizaciji promena. Evaluacija klinickih i laboratorijskih parametara
obolelih od PB i udruzenost sa drugim oboljenjima.

Materijal i metode: Retrospektivna studija kojom je obuhvaceno 64 pacijenta hospitalno lecenih na Klinici za
dermatovenerologiju KCS u periodu od 2010-2011 godine.

Rezultati: Od 64 hospitalno lecenih pacijenata sa buloznim pemfigoidom (PB) 36 (56%) Zenskog pola i 28 (44%) muskog
pola. Prosecna dob javljanja oboljenja iznosila je 58 godina kod Zena i 56 godina kod muskaraca. Najzastupljenija
klini¢ka lokalizacija promena, kod obolelih od buloznog pemfigoida je na ekstremitetima 53 (82.8%) i trupu 48 (75%).
U studiji je zabelezena udruZenost buloznog pemfigoida sa sledeéim oboljenjima: kardiovaskularnim kod 40 (58%)
pacijenata, respiratornim 11 (17%), dijabetes melitusom 17 (27%), gastrointerstinalnim oboljenjima 10 (16%),
neoplazmama 7 (11%) i drugim dermatoveneroloskim oboljenjem kod 23 (36%) pacijenata. Povisenu sedimentaciju
preko 20mm/1.h imalo je 22 pacijenta , povisene leukocite preko 10x10°/L imalo je 7 (11%) pacijenata, povisene
vrednosti uree preko 9 mmol/L ima 18 (28%) a kreatinin iznad 100 umol/l ima 9 (14%) pacijenata.

Zakljucci: Studija je pokazala vecu ucestalost buloznog pemfigoida kod Zenskog pola, udruzenost sa kardiovaskularnim,
respiratornim, endokrinim i drugim dermatoloskim oboljenjima kao i cisticne promene bubrega.

Kljuéne reci: pemphigoid bullosus, laboratorijski parametri, klinicki parametri, pridruzene bolesti

EVALUATION OF CLINICAL AND LABORATORY PARAMETERS OF PATIENTS
WITH BULLOUS PEMPHIGOID TREATED AT THE CLINIC OF DERMATOVENEROLOGY,
CLINICAL CENTRE OF SERBIA, FROM 2010-2011.

Author: Monika Delon
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Mentor: doc. dr Mirjana Milinkovi¢

Department of Dermatovenereology, Faculty of Medicine University of Belgrade

Introduction: Pemphigoid bullosus (PB) is a chronic, autoimmune bullous skin disease that rarely involves
mucous tissues. Histopathology is characterized by subepidermal separation. Immunopathological
findings are characterized by linear 1gG and C3 deposition along the epidermal basement membrane zone.
The Aim: To determine the distribution of PB by sex and age, as well as the site of skin leasions. Evaluation of clinical
and laboratory parameters of patients with PB and association with other diseases.

Materials and Methods: A retrospective study which included 64 patients treated at the Clinic of Dermatovenereology
Clinical Center of Serbia, from 2010-2011.

Results: From 64 hospitalized patients of PB, 36 (56%) were female and 28 (44%) males. The mean age of onset
was 58 years for women and 56 years for men. The most common clinical distribution was on the limbs 53 (82.8%)
and trunk 48 (75%). We observed the association of PB with the following diseases: cardiovascular in 40 (58%)
respiratory disorders 11 (17%), diabetes mellitus 17 (27%), gastrointerstinal disease 10 (16%), neoplasms 7 (11%)
and other dermatology disorders in 23 (36%) patients. Increased sedimentation has found in 22 patients, elevated
white blood cell count 7 (11%) patients, elevated serum urea in 18 (28%) and creatinine in 9 (14%) patients.
Conclusion: The study showed a higher incidence of bullous pemphigoid in females, the association with
cardiovascular, respiratory, endocrine and other dermatological diseases and cystic renal changes.

Keywords: bullosus pemphigoid, laboratory parameters, clinical parameters,associated disorders.




PSORIASIS PUSTULOSA U DECIJEM UZRASTU RETROSPEKTIVNA STUDUA
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Uvod: Od psorijaze boluje 1-3% svetske populacije. Kod priblizno 31-45% pacijenata sa psorijazom prve manifestacije
bolesti javljaju se tokom detinjstva i perioda adolescencije. Psoriasis pustulosa je eksudativna forma psorijaze, koju
karakteriSe prisustvo sterilnih pustula na eritematoznoj osnovi i retka je u periodu detinjstva i adolescencije.

Cilj: Analiza epidemioloskih i klini¢kih karakteristika pustuloznih formi psorijaze u decijem uzrastu i periodu
adolescencije, terapijskih modaliteta, efekata terapije kod pacijenata lecenih od PP od 1992-2011. godine na
Odeljenju za decu i omladinu KDV KCS.

Materijal i metode: Podaci su dobijeni iz istorija bolesti, a njihov prikaz izraZen je u vidu procentualnih i apsolutnih
vrednosti. Od statistickih metoda korisc¢en je procentualni odnos i standardna devijacija.

Rezultati: Od 232 hospitalno lecenih pacijenata mladih od 18 godina obolelih od razli¢itih formi psorijaze, 18 (7,76%)
je imalo pustulozni oblik bolesti, podjednako dijagnostikovan kod pacijenata muskog i Zenskog pola (50%). Prose¢na
starost pacijenata u vreme javljanja prvih promena je bila 3,82+5,03 godina. Najces¢a primarna prezentacija bila
je Psoriasis pustulosa generalisata kod 7 pacijenata (38,89%), za njom sledi Psoriasis pustulosa annularis kod 6
pacijenata (33,33%). Nakon postizanja remisije, prilikom recidiva u sekundarnim prezentacijama nije bilo razlike.
Prose¢na doza acitretina kod pacijenta iznosila je 0,75 mg/kg, minimalna primenjivana doza bila je 0,13 mg/kg i
maksimalna 1,2 mg/kg. Pacijenti su praceni od 2 do 20 godina.

Zakljucak: Psoriasis pustulosa je retka u periodu detinjstva i adolescencije. Ucestalost po polu je ujednacena. Kod
svih pacijenata postignut je zadovoljavajuci terapijski efekat acitretinom uz primenu lokalne terapije.

Kljuéne reci: psorijaza, pustulozna, detinjstvo, adolescencija, acitretin

PUSTULAR PSORIASIS IN CHILDHOOD RETROSPECTIVE STUDY
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Intoduction: Psoriasis affect 1-3% of population. Approximately 31-45% of patients manifest signs before the age
of 20 years. Pustular psoriasis (PP) is characterized by sterile nonfollicular pustules arising on erythematous base.
The aim: Assessment of epidemiological and clinical characteristics in 18 patients with PP treated at the Pediatric
Department, Institute of Dermatovenereology, Clinical Centre of Serbia, from 1992 to 2011, most frequent primary
and secondary presentation of disease in childhood, presentation of therapeutic protocols and its success.
Materials and methods: Data were obtained from the medical records of patients. Collected data were given in the
form of percentage and absolute values and analyzed by percentage ratio and standard deviation.

Results: A review of 232 patients with childhood psoriasis found a 18 (7,76%) with pustular forms of disease, equally
diagnosed between male and female patients (50%). The mean age of onset was 3,82+5,03 years. The most common
primary presentation in our patients was Generalized pustular psoriasis in 7 patients (38,89%), followed by Psoriasis
pustulosa annularis in 6 (33,33%) patients. There was no difference in the appearance of secondary presentation
among our patients. The average dose of acitretin in our patients was 0,75 mg/kg. The minimum and maximum
doses were 0,13 mg/kg and 1,2 mg/kg respectively. A follow up period was from 2 to 20 years.

Conclusion: Pustular psoriasis is rare during childhood and adolescence. Incidence by gender is equal. All patients
achieved a satisfactory therapeutic effect of acitretin with the use of local therapy.

Key words: psoriasis, pustular, childhood, adolescence, acitretin

YTULUAJ ®EICBYK (FACEBOOK) MPO®U/IA HA PASMEHY UHOOPMALIMIA
WU UCKYCTBA Y NNEYEHY BYBY/bULIA KO4 AAONECLLEEHATA

Aytop: Munuua MunosaHosuh

e-maun agpeca: milicamm_kv@hotmail.com

MeHTop: npod. ap CnoboaaH JaHkoBuh

dapmakonoruja, MeauumHcku dakynteT YHusep3suteTa y Kparyjesuy

YBoa: dejcbyk je MHTepHET CajT Koju NpeacTaB/ba BUPTYENHY 3ajefHULY JbyAU CMYHUX UHTepecoBakba. Oko 40
% KOPUCHWKa OBe COLUMjaNHe Mpexe cy UCnog 25 roanHa cTapocTu, WTo obyxsaTa Maafe LIKOACKOT y3pacTa u
cTyzeHTe. Buwe oa 80 % afonecueHaTa uma npobnema ca akHama, a oko 50 % He 3Ha JOBO/bHO O HbUMa.

Lin/b: Lnsb oBor UCTpakuBakba je Aa ce y3 pasmeHy MHGOPMaLIMja U UCKYCTaBa Y Nledekby akHU Ko agonecueHara,
dejcbyk MCKOPUCTM 3a NpUKyN/batbe MHOPMaLMje Be3aHUX 3a BPCTY WM edekaT Tepanuje Kojy afonecueHTU
npuMetrbyjy, Kao 1 0 edeKTy NocTojarba akHU Ha HUXOBO NCUXMUYKO U COLMjaNHO 34paB/be.

Martepujan u metog: OpopmbeH je Hou dejcbyk npodun noa Hasneom xMp3um akHe a TU». CBUM npujaTesbuma
(roux 377) je nocnaT aHKETHWU IMCT MPEKo onuuje AMYHe Nopyke Ha GejcbyKy, Koju cy OHU MonyHeHy BpaTuau Ha
mejn bubuljice@hotmail.com, Takohe nckopuiwheHa je u onuuja “hackare”.

Pesyntatu: Ctyauja je Tpajana 3 meceua u 3a 1o Bpeme 103 dejcbyk npujaTesba, agonecueHaTa ca akHama, je
NOMNyHW/IO U BPTWUIO MONyHeHy aHKeTy. 48 (46.6%) HUX KOPUCTM aHTUBMOTUK 3a Nedere Bybybuua. HexemeHo
ejcTBO jaBuo ce Ko 3 Hux. Tpoje Kopuctu peTuHouae, a 8 (7.8%) rux KoHTpauenTuBHe nuayne. MokasaHo je aa
Kopg, 50 (48.5%) ucntaHWKa HeraTMBHO yTUYe Ha camonoy3aatbe, a Kog 67 (65%) Ha pacnosoxerbe.

3ak/byyak: Pesyntatu osor dejcbyk UcTpakuBarba Cy NOTBPAUAMN fa U NOPeA, LUMPOKE naneTe IeKOBa M npenapata
He NoCTojU ajeKsaTaH NeK 3a nevewe 6ybybuua, anu MHAMBMAYaNHUM npunarohasarbem, dopmuparbem
af\eKBaTHOT TPETMaHa, HHUXOBOM PeAOBHOM U afleKBaTHOM MPUMEHOM MOXKe Ce OApPXKaTU PemMUCHja U CNPedTUTH
nojaea penanca.

KrbyuHe peun: dpejcbyk, 6ybymuue, neverse.

THE INFLUENCE OF THE FACEBOOK PROFILE TO CHANGING INFORMATION
AND EXPERIENCE IN ACNE TREATMENT IN ADOLESCENTS

Autor: Milica Milovanovi¢

e-mail address: milicamm_kv@hotmail.com

Mentor: prof. dr Slobodan Jankovi¢

Pharmacology, Faculty of Medicine University of Kragujevac

Introduction: The facebook is social network, and 40 % of members are adolescents. 80% of them have problem
with acne, but less then 50 % know how to treat them right.

Aim:_The aim of this study is that through exchange of information and experience in the treatment of acne in
adolescents, collect and analyzed information regarding the nature and effect therapies applied by adolescents, as
well as the effect of existence acne on their mental and social health.

Method:_It was created Facebook profile called on Serbian “Mp3um akHe a Tv”. All the friends (377) list was sent
the survey via the personal message on Facebook that they would return the completed on mail bubuljice@hotmail.
com, also the “chat” on Facebook is used.

Results: The study lasted 3 months and during that time 103 Facebook friends, adolescent with acne, filled in a
completed survey. 48 (46.6%) of them use antibiotics to treat acne. Side effects occurred in 3 of them. Three use
retinoids, and 8 (7.8%) them the pill. It was shown that in 50 (48.5%) friends acne negatively affect on self-esteem,
and in 67 (65%) on their mood.

Conclusion:_The results of this Facebook research confirmed that despite the use of variety of medicines and
cleaning and skin care as well as treatment for acne, from conventional and traditional medicine, there is no cure
for acne. Use of adequate treatment from a combination of a wide range of drugs and medicines, is the goal for
maintain remission and prevent relapse.

Key words: facebook, acne, treatment.
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Uvod: U svetu dolazi do porasta broja obolelih od dijabetesa melitusa tip 2, a ocekuje se da ¢e do 2025. godine
najveci porast biti medu osobama mladim od 69 godina.

Cilj rada: Ispitati da li postoji razlika u faktorima rizika za razvoj DM tip 2 izmedju studenata i studentkinja prve godine
Medicinskog fakulteta Univerziteta u Beogradu.

Materijal i metode: U okviru ove studije preseka, sprovedene u toku jedne nedelje tokom maja meseca 2011.
godine, je uklju¢eno 358 studenata (134 muskaraca i 224 Zena) prve godine Medicinskog fakulteta u Beogradu.
Podaci su prikupljeni upitnikom, koji su sami studenti popunjavali. U statistickoj analizi podataka koriscen je 2 test.
Rezultati: Izmedju studenata i studentkinja nije postojala znacajna razlika u odnosu na uzrast, mesto stanovanja, broj
¢lanova domacinstva i socijalno-ekonomske uslove. Izmedu ispitivanih grupa nije bilo znacajne razlike u navikama
vezanim za ishranu i aktivno pusenje. Studentkinje su znacajno ¢es¢e konzumirale kafu i ¢aj, znacajno ¢esée su bile
izloZzene pasivnom pusenju u kuéi/studentskom domu i zna¢ajno su ¢e$ée dnevno ucile van ispitnog roka 3 i vide sati
dnevno u odnosu na studente. Medutim, studenti su znacajno ¢esc¢e konzumirali alkohol i znacajno su ¢esée imali
prekomernu telesnu teZinu i gojaznost, prema indeksu telesne mase, u odnosu na studentkinje.

Zakljucak: Neophodni su preventivni programi kojima bi se medu studentima smanjila ucestalost faktora rizika koji
doprinose pojavi dijabetesa melitusa tip 2.

Kljuéne reci: dijabetes melitus tip 2, faktori rizika, studenti

RISK FACTORS FOR TYPE 2 DIABETES MELLITUS
AMONG STUDENTS OF THE FACULTY OF MEDICINE IN BELGRADE

Author: Aleksandra Nikoli¢, Natalija Odanovic¢

e-mail address: nikolicaleksandra89@gmail.com

Mentor: prof. dr Sandra Sipeti¢-Grujici¢

Institute of Epidemiology, Faculty of Medicine University of Belgrade

Introduction: There is a growing number of diabetic patients worldwide, and by 2025 the greatest increase is
expected among people younger than 69.

The aim: To examine whether there is a difference between male and female students of the Medical faculty,
University in Belgrade, in terms of DM2 risk factors.

Materials and methods: This cross-sectional study was conducted during one week in May 2011, and it included
358 first-year students (134 males and 224 females) of the Medical faculty in Belgrade. Data was collected via a
questionnaire, which students filled in themselves. A X2 (chi-square) test was used in statistical analysis.

Results: There was no significant difference between male and female students in terms of age, place of residency,
number of household members or socioeconomic status. The difference in habits such as diet and active smoking
was also not registered. Female students consumed coffee and tea significantly more often, they had been exposed
to passive smoking more, and a greater number of them spent over 3 hours a day studying in the exam-free periods
in comparison with male students. On the other hand, male students consumed alcohol and were overweight or
obese, according to the body mass index, more often than female students.

Conclusion: It is necessary to create prevention programs for the reduction of DM2 risk factors among students.
Key words: diabetes mellitus, risk factors, student population

FAKTORI KOJI UTICU NA UPUCIVANJE PACIJENATA NA SAVETOVANJE
| TESTIRANJE NA HIV U PRIMARNOJ ZDRAVSTVENOJ ZASTITI U OPSTINI NOVI BECEJ

Autor: Azra Bognic¢

e-mail adresa: nindza86@gmail.com

Mentor: doc.dr Predrag Buric¢

Katedra za epidemiologiju, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Pre 31 godinu HIV i AIDS su se pojavili i od tada su veliki problem za javno zdravlje. Oko 3500 osoba u Srbiji ne
zna da je inficirano HIV-om jer infekcija dugo moze prolaziti asimptomatski i tada je jedini nacin otkrivanja testiranje.
DPST je jedna od osnovnih karika u sluzbama za prevenciju HIV-a.Uces¢e ustanova primarne zdravstvene zastite
treba da bude jedno od klju¢nih elemenata, jer su one prvi nivo kontakta sa pacijentima.

Cilj: Utvrditi koji faktori utiCu na upuéivanje pacijenata na savetovanje i testiranje na HIV u DZ Novi Becej i utvrditi
mogucénosti delovanja na njih.

Materijal i metode: U decembru 2011.godine u opstini Novi Becej uradena je studija preseka. Ciljano sastavljeni
anonimni upitnik popunila je 31 osoba. To su lekari opste prakse i lekari specijalisti zaposleni u DZ Novi Becej.
Rezultati: Blizu 40% lekara je nekad nekog pacijenta posavetovalo i uputilo na HIV testiranje, najéeséi razlozi su im
bili oni povezani sa seksualnim ponasanjem pacijenta. Oko 60% lekara nikad nije. Kod 23% lekara pacijenti su se sami
javljali. Najcesci razlozi su im bili psiholoske i seksualne prirode. 60% lekara misli da se osobe same ne javljaju jer ih
je strah od male sredine. Samo 23% lekara zna Sta je DPST. Lekari misle da treba edukativno delovati kako na njih
same, tako i na gradane i otvoriti DPST centar u Novom Beceju. Oko 50% lekara svoje znanje o HIV-u smatra dobrim,
60% je imalo edukacije na temu HIV-a, a 70% misli da im je potrebna dodatna edukacija.

Zakljucak: Dva glavna faktora koji uticu na upudéivanje pacijenata na savetovanje i HIV testiranje su lekari i gradani
Novog Beceja. Na njih treba delovati edukacijama i otvaranjem DPST centra.

Kljuéne reci: HIV, savetovanje, testiranje, primarna zdravstvena zastita

FACTORS AFFECTING THE REFERRAL OF PATIENTS TO HIV COUNCELING
AND TESTING IN PRIMARY CARE IN THE MUNICIPALITY OF NOVI BECE)

Author: Azra Bognic¢

e-mail address: nindza86@gmail.com

Mentor: doc. dr Predrag Duri¢

Department of epidemiology, Faculty of Medicine University of Novi Sad

Introduction: 31 year ago HIV and AIDS have emerged, and since then have been a major problem for public health.
Around 3500 people in Serbia don’t know that they are infected with HIV, because infection may long time pass
ayimptomatically, and then testing is the only way of discovering it.VCT is fundamental link in the services of HIV
prevention.The share of primary health care should be one of the key elements because they are the firs level of
contact with patients.

The Aim: To determine which factors affect the referral of patients to HIV counseling and testing in primary health
center in Novi Becej and determine possibility of acting on them.

Materials and methods: In Decembar 2011 in the municipality of Novi Becej, cross sectional study was done. 31
people filled out an anonymous questionnaire specifically prepared.These are general practitioners and specialists
working in the health center in Novi Becej.

Results: Nearly 40% of physicians have advised and sent patients to HIV testing, most common reasons were
those associated with patient’s sexual behavior. Around 60% of physicians never have. In 23% of doctors patients
themselves reported. The most common reasons were their psychological and sexual nature.60% of doctors think
that people themselves do not appear because they are afraid of small communities. Only 23% of doctors know what
VCT stands for. Doctors think they should act as educational to themselves and to the citizens, and VCT center should
be open in Novi Becej. About 50% of doctors considere their knowledge about HIV as good, 60% had educations
about HIV, and 70% think they need additional education.

Conclusion: Two main factors affecting the referral of patients to HIV counceling and testing are physicians and
citizens of Novi Becej. They both should be educated and VCT center should be opened in Novi Bece;j.

Key words: HIV, counceling, testing, primary health care
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KVALITET ZIVOTA ZENA OBELELIH OD RAKA DOJKE PRE | POSLE MASTEKTOMIJE

Autori: Tamara Belci¢, Milena Stojkovi¢, Dejan Trajkovi¢

e-mail adresa:takibel87 @gmail.com

Mentor: asist.dr Natasa Ranci¢

Institut za epidemiologiju i infektologiju, Medicinski fakultet Univerziteta u Nisu

Uvod: IstraZivanje kvaliteta Zivota od velike je vaznosti za procenu ishoda lecenja Zena obolelih od raka dojke.

Cilj rada: analiza kvaliteta Zivota pacijentkinja obolelih od raka dojke mesec dana posle mastektomije.

Materijal i metod: Primenjena je kohortna studija koju su Cinile pacijentkinje kojima je dijagnoza postavljena 2011.
godine. Podaci o kvalitetu Zivota prikupljani su generi¢kim upitnicima EQVAS i EQ5D.

Rezultati: IstraZivanjem je obuhvaceno ukupno 45 Zena, prosecne starosti 60+10.1, (34-83). Prosecna ocena ukupnog
zdravstvenog stanja koje su dale pacijenkinje pre mastektomije bila je 87,9+10,01 a mesec dana posle bila je
znacajno niza 78,9+12,01, (p<0,01). Pre mastektomije 28(62,2%) pacijentkinja odgovorilo je da nema nikakve bolove,
skoro dva puta manje imalo je umerene bolove 17(37,8%), (p<0,01). Posle mastektomije znacajno se povecao broj
pacijentkinja koje su imale umerene bolove 34 (75,6%), bez bolova 10 (22,2%) a jedna Zena imala je izrazite bolove
1(2,2%). Pre mastektomije najviSe pacijentkinja odgovorilo je da su umereno zabrinute 28(62,2%), 15(33,3%) je
odgovorilo da nije zabrinuto, a samo 2 (4,4%) Zene su bile vrlo zabrinute. Posle mastektomije, povecao se broj
pacijentknjinja koje su bile umereno zabrinute 33(73,3%), pet puta se smanjio broj Zena koje nisu bile zabrinute 3
(6,7%) i znacajno se povecao broj Zena koje su bile izrazito zabrinute 9(20%).

Zakljucak: Posle mastektomije doslo je do znacajnih promena u kvalitetu Zivota kod svh pacijentknja. Pacijentkinje
mlade od 50 godina losije su ocenile svoje zdravstveno stanje i imale su niZi kvalitet Zivota. Na pad kvaliteta Zivota
najvi$e su uticali bol i zabrinutost/depresija.

Kljuéne reci: rak dojke, kvalitet Zivota, mastektomija

QUALITY OF LIFE FOR WOMEN WITH BREAST CANCER BEFORE AND AFTER MASTECTOMY

Author: Tamara Belci¢, Milena Stojkovi¢, Dejan Trajkovic¢

e-mail address:takibel87 @gmail.com

Mentor: asist.dr Natasa Ranci¢

Institute of Epidemiology and Infectious Diseases, Faculty of Medicine University of Nis§

Introduction: Measuring quality of life in breast cancer patients is of importance in assessing treatment outcomes.

The Aim: The aim of the paper was to evaluate the impact of mastectomy on the quality of life among women with
breast cancer.

Material and Methods: The cohort study was done. Quality of life was measured using the EQVAS and EQ5D
questionnaires.

Results: In all, 45 patients diagnosed with breast cancer in 2011, mastectomy was performed. The average score
in EQVAS before the mastectomy was 87,9+10,01 and a month after, the average score was significantlly lower
and it's value was 78,9+12,01, (p<0,01). There were higher number of patients who didn't have any pains before
the mastectomy 28(62,2%), and 17 (37,8%) had moderate pains, (p<0,01). A month after mastectomy there were
significantly more patients who had moderate pains 34(75,6%), without any pains there were 10 (22,2%) and only
one women answered that had got severe pains 1(2,2%). One month after mastectomy there were higher number
of patients who were moderate depressed 33 (73,3%), there were five times less women who didn't be depressed
3(6,7%) and there were significantly more women who were severe depressed 9(20%).

Conclusion: Patients who were younger than 50 years of age had lower scores in EQVAS and lower quality of life.
However, patients reported problems with global quality of life, pain and depression.

Keywords: breast cancer, quality of life, mastectomy
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AKCIDENTALNI KONTAKT SA KRVLJU | DRUGIM POTENCIJALNO INFEKTIVNIM
TELESNIM TECNOSTIMA STUDENTA MEDICINE
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Mentor: Prof. dr Ljiljana Markovi¢-Deni¢
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Uvod: Studenti medicine su izloZeni profesionalnom riziku od nastanka akcidenata (povreda iglom i ostrim
predmetima), Sto moze dovesti do nastanka krvno prenosivih bolesti.Cilj rada je sagledavanje ucestalosti akcidenata
kod studenata medicine, redovnosti prijave akcidenta, kao i nivoa znanja studenata iz ove oblasti.

Cilj: Cilj rada je sagledavanje ucestalosti akcidenata kod studenata medicine, redovnosti prijave akcidenta, kao i nivoa
znanja studenata iz ove oblasti.

Materijal i metod: Sprovedena je studija prevalencije mudu studentima Seste godine Medicinskog fakulteta u
Beogradu. Koris¢en je anonimni upitnik koji je obuhvatao je podatke o demografskim karakteristikama, akcidentima,
postupcima prilikom upotrebe igle i oStrih predmeta, o vakcinalnom statusu, kao znanje i stavove u vezi sa krvlju
prenosivim bolestima.

Rezultati: Upitnik je popunilo 240 studenata Seste godine medicine (32,9% studenata i 67,1% studentkinja).
Dvadeset studenata (8,4%) je imalo kontakt sa krvlju ili telesnim tecnostima, najcesc¢e (40%) usled uboda na iglu.
Akcident je najcesce nastao u sobi pacijenta. Oko polovine studenata (55%) je prijavilo akcident. Vecdina studenata
je znala za rizik od nastanka hepatitisa B postojanje vakcine, ali 52,9% nije bilo vakcinisano. Veliki broj studenata je
naveo da mu je potrebna dodatna edukacija iz ove oblasti.

Zakljucak: Akcidenti i njihovo neprijavljivanje su relativno Cesti kod studenata medicine. Potrebna je dodatna
edukacija studenata i strategija koja ¢e povecati prijavu akcidenata kao i svest da to treba da se uradi.

Kljucne reci: studenti medicine, ekspozicija na kry, studija prevalencije

ACCIDENTAL CONTACT WITH BLOOD AND OTHER POTENTIALLY INFECTIOUS
BODY FLUIDS AMONG MEDICAL STUDENTS
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Institute of Epidemiology, Medical Faculty, University of Belgrade

Introduction: Medical students are at risk for occupational needlestick injuries (NSIs) which can result in exposure to
blood-borne pathogens and substantial health consequences.

Objective: The aim of this study was to determine the frequency of NSIs and the knowledge, attitude and practices
of these students regarding their prevention.

Material and methods: The cross-sectional study was conducted among and sixth—year at Faculty of Medicine,
Begrade. Anonymous questionaire was used containing data about demographic characteristics, self-reported blood
and body fluid exposures and knoweledgeabout occupational needlestick injuries.

Results: Questionaire was filled in and given back by 240 studenta (32,9% males and 67,1% females). Twenty
students (8,4%) reported exposures, the most frequent were needlestick injuries (40%). The majority of the
exposures occurred in the patient room. Fifty-five percent of students reported these accidents.Most of students
have known the risk of acquiring hepatitis B infection and that there was a vaccine but 52,9% are not vaccinated. The
majority of students claimed that they do need further education about NSls.

Conclusion: Needlestick injuries and underreporting of these injuries are common among medical students. Further
education and strategies aimed at improving reporting and creating a culture of reporting should be implemented.
Key words: medical students, needlestick injury, cross-sectional study




STAVOVI | PONASANJE STUDENATA MEDICINE DRUGE GODINE
NA MEDICINSKOM FAKULTETU U FOCI O KONZUMIRANJU DUVANA

Autori: Bojan Joksimovi¢, Ivan Zivkovi¢
Mentor: Doc. Dr Sanja Milenkovi¢
Katedra za epidemiologiju, Medicinski fakultet u Foci, Univerzitet u Isto¢nonom Sarajevu

Uvod: Pusenje je navika koja ima teske posledice po zdravlje ljudi. Mladi ljudi su najvie izloZeni posledicama
pusenja. Pusenje je direktno povezano sa koronarnom bolescu srca, karcinomom bronha i hroni¢nim obstruktivnim
bronhitisom.

Cilj: Cilj naseg reada bio je da se sazna ucestalost pusenja medu studentima druge godine Medicinskog fakulteta
u Fodi.

Metod: Studija je izvedena na Medicinskom fakultetu u Foci uz pomoc¢ anonimnog anketnog lista koji je sastavljen od
20 pitanja. U ovoj studiji analizirali smo odgopvore 55 studenata (32,7 %-muskaraca; 67,3 %- djevojaka).
Rezultati:U analiziranoj grupi bilo je 60% nepusaca, 29,1% pusaca i 10,9% povremenih pusaca. Kod studenata koji
su se izjasnili kao pusadi ili povremeni pusaci, duZinu pusackopg staza imali su: do 6 mjeseci 5,4% studenata, od 7
mjeseci do 4 godine bilo je 20% ispitanika i 14,5% studenata je pusilo od 5-8 godina.

Zakljucak: Nassi rezultati pokazuju da je procenat studenata pusaca na Medicinskom fakultetu veoma veliki i da bi
mjere prevencije u vidu Siroke kampalje o Stetnosti pusenja sigurno smanijile broj pusaca.

Kljuéne rijeci: pusenje, ucestalost, vaznost.

ATTITUDES AND PRACTICE OF SECOND YEAR MEDICAL STUDENTS
AT FACULTY OF MEDICINE IN FOCA ABOUT TOBACCO SMOKING

Authors: Bojan Joksimovi¢, Ivan Zivkovi¢
Mentor: Dr sc dr Sanja M. Milenkovié¢

Introduction: Smoking is the habit which has bad influence on health of people. Young people are the most exposed
to consequences of smoking. Smoking is directly connected to coronary heart disease, carcinoma of bronnchi and
chronic obstructive pulmonary disease.

Goal: The aim of this study was to investigate frequency and causes of smoking in the second year students at the
Medical Faculty in Foca.

Material and Methods:The study was performed at the Medical Faculty in Foca by using unsigned questionnaire
with 20 questions. In this stydy, we have analized the answers of 55 students (32,7 %-male; 67,3 %- female).
Results: In the analized group, there were 60% nonsmokers, 29,1% smokers and 10,9% occasional smokers. In the
students declared as smokers or occasional smokers, the lenght of the period of smoking was divided in the following
way: up to 6 months-there were (5,4%) students, from 7 months to 4 years there were (20%) students and from
5 to 8 years there were (14,5%) students.

Conclusion: Our results suggest that the percentage of students smokers at the Medical Faculty in Foca is very high
and that the prevention would certanly decrease number of smokers.

Keywords: smoking, frequency, importance.

KRETANJE OBOLEVANJA OD TUMORA KOLONA, REKTOSIGMOIDNOG PRELAZA
I REKTUMA U CENTRALNOJ SRBUIJI ZA PERIOD 1999-2009. GODINE
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Katedra za epidemiologiju, Medicinski fakultet Univerziteta u Beogradu.

Uvod: Prema standardizovanim stopama incidencije, rak kolorektuma (17,3/100.000) je treéi vodeci uzrok obolevanja
u svetu, i to iza raka pluca (23/100.000) i raka dojke (20,1/100.000).

Cilj: Analiziranje kretanja obolevanja od raka kolona, rektosigmoidnog prelaza i rektuma u centralnoj Srbiji za period
od 1999. godine do 2009. godine.

Materijal i metode: U okviru ove deskriptivne studije, prikupljeni su podaci o obolelima od tumora kolona,
rektosigmoidnog prelaza i rektuma iz Republickog zavoda za statistiku i to za period 1999-2009. godine. U
analizi podataka koris¢ene su uzrasno specificne i standardizovane stope incidencije, kao i regresiona analiza.
Standardizovane stope incidencije dobijene su metodom direktne standardizacije, a kao standardna populacija
koris¢ena je populacija sveta.

Rezultati: U centralnoj Srbiji u 2009. godini standardizovana stopa incidencije (na 100.000) za rak kolona iznosila je
19,9 za muskarce i 11,2 za Zene, za rak rektosigmoidnog prelaza 2,4 za muskarce i 1,2 za Zene, a za rak rektuma 13,4
za muskarce i 6,7 za Zene. Muskarci, u poredenju sa Zenama, viSe obolevaju od sva tri maligna tumora.

Zakljucak: U cilju smanjivanja broja obolelih od raka kolona i rektuma neophodno je redukovati faktore rizika koji
dovode do nastajanja ovih oboljenja, kao i rano sprovodenje skrininga.

Kljucne reci: kolon, rektum, tumor.

MOVEMENT OF MORBIDITY FROM COLON CANCER, RECTOSYGMOIDAL
AND RECTAL CANCER IN CENTRAL SERBIA IN THE PERIOD 1999-2009.
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Department of Epidemiology , Faculty of Medicine University of Belgrade

Introduction: According to standardized incidence rates, colorectal cancer (17,3/100.000) is the third leading cause
of morbidity in the world, behind lung cancer (23/100.000) and breast cancer (20,1/100.000).

The Aim: To analyse movement of cancer across central Serbia in the period 1999-2009.

Materials and Methods: In this descriptive study data on patients with colon cancer, rectal and rectosygmoidal
cancer were collected from the Statistical Office for the period 1999-2009. In data analysis were used age-specific
and standardized incidence rates and regression analyses. Standardized incidence rates were obtained by direct
standardization, and as the standard population is used population of the world.

Results: In central Serbia in 2009. standardized incidence rate (per 100.000) for colon cancer was 19,9 for men and
11,2 for women; for rectosygmoidal cancer was 2,4 for men and 1,2 for women; and for rectal cancer was 13,4 for
men and 6,7 for women. Men, compared to women, suffer three times often from all three diseases.

Conclusion: In order to reduce the number of patients with colon and rectal cancer is necessary to reduce risk factors
that lead to development of this desease and implement adequate screening for early diagnose.

Keywords: colon, rectum, cancer.
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UCESTALOST NAVIKE PUSENJA CIGARETA
MEDU STUDENTIMA NOVOSADSKOG UNIVERZITETA
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Uvod: Pusenje predstavlja jedan od glavnih preventabilnih uzroka smrtnosti u svetu. Znacajan je faktor za nastanak
masovnih nezaraznih bolesti.

Cilj: IstraZiti rasprostranjenost navike pusenja cigareta kod studenata Univerziteta u Novom Sadu.

Metode: IstraZivanje je sprovedeno medu studentima Univerziteta u Novom Sadu u periodu od oktobra 2010. do
aprila 2011. godine. Ispitivanje je ukljucilo 800 studenata prve i zavr$ne godine studija (uzrast 20-24 godina), polna
struktura je bila podjednako zastupljena. Kao instrument koris¢en je anketni upitnik koji je specijalno sastavljen za
potrebe ovog istraZivanja. Statisticka obrada vrSena je u SPSS 17.0.

Rezultati: Velika je uCestalost navike pusenja cigareta medu novosadskim studentima, jer 26,7% ispitanih studenata
pusi cigarete (p<0,001). Vedi je broj muskih ispitanika (30%) u odnosu na Zenske ispitanike (23,5%) i ta razlika je
statisticki znacajna (p<0,08). Prvi kontakt sa cigaretama najvedi procenat studenata (6,25%) je imao sa 15 godina,
za razliku od studentkinja koje su u najve¢em procentu (5%) prvi kontakt imale sa 18 godina (p>0,05). ViSe od 15
cigareta dnevno popusi 8,7% muskih ispitanika i 4,5% Zenskih ispitanika i postoji statisticki znacajna razlika prema
polu (p<0,02). Postoji statisticki znacajna povezanost (p<0,01) navike pusenja, kao i broja dnevno popusenih cigareta
sa postignutim uspehom na studijama.

Zakljucak: Svaki treci student pusi cigarete. Studenti muskog pola su ¢eséi konzumenti. Rezultati istarZivanja ukazuju
na neophodnost intezivnijeg sprovodenja primarne prevencije organizovanim, sveobuhvatnim, preventivnim aktiv-
nostima kod mladih.

Kljucne reci: pusenje, studenti, faktor rizika, masovne nezarazne bolesti

PREVALENCE OF TOBACCO SMOKING HABIT
AMONG STUDENTS OF THE UNIVERSITY OF NOVI SAD
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Mentor: Doc. dr sci med Dusica Rakic
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Introduction: Tobacco smoking represents one of the main causes of death in the world. It is the major factor for
causing mass non-communicable diseases.

The Aim: To determine the extent of tobacco smoking among students in Novi Sad.

Materials and methods: This research was conducted among students of the University of Novi Sad in the period
from October 2010 until April 2011. The study involved 800 students from the first and final study years (age from
20 to 24), both sexes were equally represented. A special questionnaire was designed for this study. Statistical
analysis was performed in Statistical Package for the Social Science 17.0.

Results: There was a high prevalence of consumption of tobacco among students in Novi Sad, because tobacco

is being used by 26.7% of students. Male students (30%) most often had contact with tobacco, and there was
statistically significance difference (p<0.08). Male students (6.25%) often had the first contact with tobacco at the
age of 15, and female students (5%) most often had the first contact with tobacco at 18 (p>0.05). There had been a
large percentage of male respondents (8.7%) that used more than 15 cigarettes at day, and there were statistically
significant difference between gender (p<0.02). There was statistically significant (p<0.01) correlation between
habit of tobacco smoking, number of cigarettes and achieved success at studies.

Conclusion: Contact with tobacco was had third students. Male students most often had contact with cigarettes.
These results indicate the necessity of primary prevention and organization, comprehensive and preventive activi-
ties at adolescents.

Keywords: smoking, students, risk factor, mass non-communicable diseases
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OBOLEVANJE | UMIRANJE OD RAKA DOJKE KOD ZENA
U CENTRALNO!J SRBUJI U PERIODU 1999-2009.

Autor: Dorde Milicevi¢

e-mail: blackdz@sezampro.rs

Mentor: asist. dr Anita Grgurevic¢

Institut za epidemiologiju, Medicinski fakultet Univerziteta u Beogradu

Uvod: Rak dojke je treéi najucestaliji kancer na svetu, a najcesci maligni tumor i uzrok smrti kod Zena.

Cilj rada: Ispitivanje trenda incidencije i mortaliteta od raka dojke kod Zena na podrucju centralne Srbije deskriptivno-
epidemioloskom studijom.

Materijal i metode: Podaci o obolevanju i umiranju od raka dojke dobijeni su iz nepublikovanog materijala Instituta
za javno zdravlje Srbije ,Dr Milan Jovanovi¢-Batut”. U analizi podataka racunate su uzrasno-specificne stope,
standardizovane stope i linearni trend. Standardizovane stope dobijene su metodom direktne standardizacije, a kao
standardna populacija koris¢ena je evropska populacija.

Rezultati: U periodu od 1999-2009. godine u centralnoj Srbiji od raka dojke obolevalo je u proseku 2800, a umiralo 1068
Zena godisnje. Analiziranjem standardizovane stope incidencije i mortaliteta u posmatranom periodu nije uoceno
postojanje statisticki znacajnih promena linearnog trenda. U starijim uzrasnim grupama 55-64 (y=179,95+5,59x,
p=0,03), 6574 (y=177,53+4,96x, p=0,003) i 75 i vise godina (y=152,73+2,62x, p=0,04) zapaza se statisticki znacajan
porast trenda incidencije. U uzrasnim grupama 35-44 i 45-54 godine uocava se znacajan pad trenda mortaliteta
(y=16,59-0,39x, p=0,04; y=56,29-1,53x, p=0,004), dok je za starije uzrasne grupe, 65-74 i 75 i vise godina, zabelezen
porast mortaliteta od raka dojke u posmatranom periodu (y=73,68+2,69x, p<0,001; y=105,8+3,14x, p=0,003).
Zakljucak: S obzirom na porast trenda i incidencije i mortaliteta u starijim uzrasnim grupama, potrebno je uvodenje
organizovanijeg i sveobuhvatnijeg mamografskog skrininga, kao i poboljSanje mera primarne prevencije, delujuci na
faktore rizika, posebno u populaciji starijih Zena.

Kljuéne reci: rak dojke, incidencija, mortalitet, centralna Srbija

INCIDENCE AND MORTALITY OF BREAST CANCER IN WOMEN
IN CENTRAL SERBIA DURING THE PERIOD 1999-2009.

Author: Borde Milicevi¢

e-mail adress: blackdz@sezampro.rs

Mentor: asist. dr Anita Grgurevic¢

Institute of Epidemiology, Faculty of Medicine, University of Belgrade

Introduction: Breast cancer is the third most frequent cancer globally and the most common malignancy and cause
of death among women.

The Aim: The aim of the study was to analyze incidence and mortality rates of breast cancer in Central Serbia during
the period 1999-2009.

Materials and Methods: The data was gathered from as yet unpublished material from the Institute for Public Health
of Serbia ,,Dr Milan Jovanovi¢-Batut”. In data analysis age-specific rates, age adjusted rates and linear trends were
calculated. Standardized rates were calculated by the method of direct standardization and the standard European
population was used.

Results: During the period 1999-2009 there were 2800 breast cancer cases and 1068 deaths per year. Analysis of
the age adjusted incidence and mortality rates in the observed period shows no statistically significant changes.
Age adjusted incidence rates show significantly increasing tendency in older age groups 55-64 (y=179.95+5.59x,
p=0.030), 65-74 (y=177.53+4.96x, p=0.003) and 75 years of age and older (y=152.73+2.62x, p=0.040). For older
age groups (65—74 and 75 years of age and older, y=73.68+2.69x, p<0.001; y=105.8+3.14x, p=0.003) there is also an
increase in mortality of breast cancer in the observed period.

Conclusion: Bearing in mind increasing tendency of incidence and mortality rates in older age groups there is an
obvious need to improve preventive measures, as well as improve early detection of breast cancer by mammography
screening program.

Key words: breast cancer, incidence, mortality, Central Serbia



STAVOVI | ZNANJA U VEZI SA UPOTREBOM KONTRACEPTIVA
U POPULACHI MUSKIH STUDENATA MEDICINSKOG FAKULTETA UNIVERZITETA U BEOGRADU

Autor: |Ima Kurtagi¢, Selmina Nurkovi¢

e-mail adresa: kurtagic.ilma@gmail.com

Mentor: asist. dr Tatjana Gazibara

Institut za epidemiologiju,Medicinski fakultet Univerziteta u Beogradu

Uvod: Upotreba oralnih kontraceptiva omogucava Zenama planiranje porodice i kontrolu nad svojim reproduktivnim
zdravljem.Uprkos Sirokoj upotrebi oralne kontraceptivne pilule (OKP), neke studije su pokazale slabu informisanost
u problematiku ovog leka.

Cilj:Cilj ovog istraZivanja je da se analiziraju znanja i stavovi u populaciji muskih studenata medicine beogradskog
univerziteta o dejstvu OKP.

Materijal i metode:Ova studija preseka je sprovedena od 28. novembra do 20. decembra 2011.0buhvatilo je 237
studenata muskog pola Medicinskom fakultetu u Beogradu. Podaci su dobijeni putem anonimnog upitnika.Statisticka
analiza je obuhvatila metode deskriptivne statistike, x>-test i korelacionu analizu.

Rezultati:Najveci broj ispitanika (91,1%) je naveo da zna Sta je OKP. Svaki peti student (20%) ne zna da li njegova
partnerka koristi OKP. Kao izvor informacija o piluliispitanici najcesce koriste internet, a nesto vise od ¢etvrtine(28,5%)
se uopste ne informise o piluli. Ve¢ina(55,3%)je pokazala srednji nivo poznavanja Zeljenih i neZeljenih efekata pilule.
Vise godine studija su visoko statisticki znacajno povezane sa boljim poznavanjem ovih efekata (p= 0,536, p<0,001).
Tri Cetvrtine(77,9%)ispitanika nije Culo za kontraceptivnu pilulu za muskarce.Uocena je visoko statisticki znacajna
korelacija izmedu godine studija i informisanosti o postojanju muske OKP(p=-0.319,p=0,001),stavu da ona doprinosi
postojec¢im kontraceptivnim sredstvima(p=-0.196,p=0,003)kao i stavu da bi takvu pilulu koristili(p=-0.193,p=0,003).
Zakljucak: Rezultati nase studije ukazuju na potrebu promocije OKP u sredstvima javnog informisanja kao i podizanje
svesti o aktivnom uce$¢u muskaraca u odlukama povezanim sa zdravljem partnerki.

Kljuéne reci: oralna kontraceptivna pilula, stavovi, muskarci, beogradski univerzitet

ATTITUDES AND KNOWLEDGE REGARDING THE USE OF CONTRACEPTIVES
IN POPULATION OF MALE STUDENTS FACULTY OF MEDICINE,UNIVERSITY OF BELGRADE

Author: Kurtagic¢ llma, Selmina Nurkovi¢

e-mail address: kurtagic.ilma@gmail.com

Mentor: asist. dr Tatjana Gazibara

Institute of Epidemiology Faculty of Medicine, University of Belgrade

Introduction:Despite worldwide use of oral contraceptive pill (OCP) some studies showed poor knowledge about
this medicament.

The Aim:Purpose of this study was to analyze knowledge and attitudes about OCP in the population of male medical
students.

Materials and methods:Cross-sectional study was carried out from November to December 2011.It comprised
237 male students in the Faculty of Medicine Universiy of Belgrade who filled in an anonymous questionnaire.In
statistical analysis methods of descriptive statistics were used as well as Chi square and correlation testing.

Results: Every fifth male (20%) does not know if his partner uses the pill or not.Internet is most commonly used
source of information, while more than one fourth (28,5%) does not inform themselves about the pill.More than
half of males (55,3%) demonstrated medium level of knowledge about pill effects.Advancing years in the faculty
were highly statistically significantly associated with more profound knowledge on these effects(p= 0,536, p<0,001).
Three fourths(77,9%)of students have never heard of the male contraceptive pill. There was a highly statistically
significant correlation between advancing year in school and notion of the male pill (p=-0.319, p=0,001), opinion
that such a pill contributes to the exisiting measures of contraception (p=-0.196, p=0,003) and positive attitude on
its use (p=-0.193, p=0,003).

Conclusion:Our results indicate that there is a need for further promotion of the pill in mass media as well as raising
awareness on male engagement in health-related decisions of their partners.

Key words: oral contraceptive pill, attitudes, males, Belgrade University

STAVOVI | PONASANJE SREDNJOSKOLACA U FOCI U VEZI
SA SEKSUALNO PRENOSIVIM INFEKCUAMA

Autori: lvan Zivkovi¢, Joksimovi¢ Bojan

e-mail : jasamivanzivkovic@yahoo.com

Mentor: Doc. dr Biljana Mijovic¢

Katedra za Epidemiologiju, Medicinski fakultet Foca , Univerzitet u Istocnom Sarajevu.

Uvod: Polno prenosive infekcije (PP1) se prenose prvenstveno seksualnim kontaktom i ¢ine veliku grupu oboljenja
koja su izazvana razli¢itim mikroorganizmima. Danas u Bosni i Hercegovini su tabu za nastavnike i roditelje da
razgovaraju sa djecom o seksualnom ponasanju ukljucujuci i o PPl u kuéi i u skoli, a glavni razlog za to su religijske i
kulturne barijere.

Cilj: Cil istraZivanja bio je da se ispitaju znanje i stavovi srednjoskolaca u Foci u odnosu na polno prenosive infekcije.
Materijal i metode: Studija je izvedena medu 50 ucenika gimnazije i 50 uc¢enika medicinske srednje Skole, treceg
razreda, koji su anketirani u periodu Maj-Jul 2009.godine anonimnim epidemioloskim upitnikom.

Rezultati: Vedina ispitanih ucenika (92.1%) su izjavili da su Culi za PPI, ali samo mali broj njih zna koji su simptomi
udruZeni sa PPl (22%). Oko 90% ispitanih je izjavilo da su sposobni da zastite sebe od neke PPI, ali takode 20% njih
je priznalo da su bili u rizi¢noj situaciji da dobiju neku od PPI. Veéina (92%) je opisalo viSe od jedan izvor informacija
o PPI, televizija je izvor koji su srednjoskolci najvise pominjali, dok ni jedan ispitanik nije naveo roditelja kao izvor
informacija.

Zakljucak: Znanje srednjoskolaca o prevenciji i simptomima koji su udruzeni sa nekom PPl na niskom nivou u odnosu
na njihov nivo obrazovanja. Ucenici srednje medicinske skole su pokazali bolje znanje u odnosu na uéenike gimnazije.
Najznacajniji izvor informacija o PPI za srednjoskolce predstavljaju televizija i internet.

Kljuéne rijeci: Polno prenosive infekcije, simptomi, srednjoskolci.

KNOWLEDGE, ATTITUDES AND PRACTICE ABOUT SEXUALLY TRANSMITTED DISEASES
AMONG SECONDARY SCHOOL STUDENTS

Authors: lvan Zivkovic , Joksimovic Bojan

e-mail address: jasamivanzivkovic@yahoo.com

Mentor: Doc. dr Biljana Mijovic

Department of Epidemiology, Faculty of Medicine Foca, University of East Sarajevo

Introduction: Sexually transmitted diseases (STDs) are infections which main way of transmission is sexual contact,
they are composed of group of diseases induced with different type of microorganisms. In this time in Bosnia and
Herzegovina it is a taboo for teachers and parents to talk with children about sexual matters including STDs in schools
and at home because of religious and cultural barriers.

Goal: The aim of this study was to investigate the knowledge and attitudes towards sexual behavior and STDs among
secondary school students.

Methods: The study was conducted in one secondary school among 50 medical and 50 gymnasium students in Foca,
from May to July 2009. The students were interviewed by well designed anonymous questionnaire.

Results: Most of the examined students (92.1%) said that they have heard about STDs, but just a small number
of them know symptoms associated with STDs (22%). About 90% respondents said were capable of preventing
themselves from contracting STDs, however 20% of them admitted that they were at risk of contracting STDs.
Majority (92%) described more than one source of information on STDs, television was the source which was most
commonly mentioned, whilst none of them cited parents as source of information.

Conclusion: Our results suggest that the students’ knowledge about prevention, to describe symptoms associated
with STDs and their way of transmission is in poor level with regard to the students’ levels of education. Medical
students showed better knowledge compared to gymnasium students. Mass media is still the more effective means
of educating the students on STDs.

Keywords: Sexually transmitted diseases, symptoms, secondary school students.
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ZNANJE UCENIKA O HIV-U | NJIHOVI STAVOVI O SOCIJALNIM KONTAKTIMA
SA HIV POZITIVNIM | OBOLELIM OSOBAMA

Autori: Jelena Milenkovi¢,Ivana Miti¢,Dusan Stojanovié¢

e-mail adresa:ele3_n5_a887@hotmail.rs

Mentor: prof. dr Branislav R. Petrovi¢
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Uvod: Prema podacima HIV/AIDS Surveillance in Europe, u periodu od 2001. do 2010. godine u Evropi je ukupno
registrovano 712.477 novoinficiranih osoba HIVom. Iste godine u Srbiji je registrovano 145 novoinficiranih osoba,tako
da se moze ubrojiti u zemlje koje imaju relativno nisku stopu novoimficiranih i obolelih od side.

Cilj rada: Cilj ovog ispitivanja je da utvrdi znanje ucenika srednjemedicinske Skole u Leskovcu o HIVu i njihove stavove
prema HIV pozitivnim i obolelim osobama.

Materijal i metode: Metodom slucajnog uzorka odabrano je 102 ucenika trecih razreda. Ispitivanje je sprovedeno u
2011.godini, a za prikupljanje podataka o ispitivanim stavovima i znanju koriséen je epidemioloski upitnik.
Rezultati: Od 102 anketirana ucenika odgovorilo je 95. 100% ucenika znalo je da se HIV prenosi putem krvi i da se
ne prenosi vazduhom, 59% da se prenosi maj¢inim mlekom. Sve medijume u kojima se moze naci HIV znalo je 29.5%
ispitanika. Svi ispitanici znali su da se HIV prenosi seksualnim kontaktom i intravenskom narkomanijom upotrebom
zajednickih Spriceva i igala, a preko 97% znalo je da se ne prenosi razgovorom, rukovanjem i poljupcem u obraz.
Pozitivan odnos prema svim ispitivanim stavovima ima svega 10 ucenika (10.5%).

Zakljucak: Ucenici nedovoljno poznaju sve medijume u kojima se moze naci HIV, kao i nadine prenosenja, sto iziskuje
njihovu dodatnu edukaciju.

Kljuéne reci: HIV, Sida, znanje, stavovi, ucenici

STUDENTS KNOWLEDGE ABAUT HIV AND THEIR ATTITUDES ABOUT SOCIAL CONTACTS
WITH HIV POSITIVE AND PERSONS WHO HAVE AIDS

Autors: Jelena Milenkovi¢, Ivana Miti¢,Dusan Stojanovic¢

e-mail adres:ele3_n5_a887@hotmail.rs

Mentor: prof. dr Branislav R. Petrovi¢

Institut for public health in Nis, Faculty of Medicine Universitu of Ni$

Introduction: According to data from HIV/AIDS Surveillance in Europe from year 2001. to 2010.in Europe is
registered 712.477 newinfected persons with AIDS.In the same year in Serbia are registred 145 newinfected
persons,so we can make a statement that it can be included in countries wich have relativey low rate newinfected
and diseased from AIDS.

The Aim: Goal of this examination is to determine level of knowledge of students in medical high school in
Leskovac about HIV and their attitude about HIV positive persons and those who have AIDS.

Material and methods: Using method of random sample we chose 102 students of third grade. Examination

is managed in year 2011, and for collection of data about attitudes and knowledge we used epidemiological
questionnaire.

Results: From 102 examined students answered 95. 100% of student knew that HIV transferrs by blood, and that
can’t be transferred by air,59% knew that HIV transferrs by breasting milk. All mediums in which HIV can be found
knew only 29.5% examinee. All examinee knew that HIV can be transferred by sexual contact and intravenous
drug use when drug addicts use same syringe and needles, and more than 97% knew that HIV can’t be transferred
by talking, handshaking and kiss in the cheek. Positive aspect about all questioned attitudes had only 10 students
(10.5%).

Conclusion: Students have insufficient knowledge about all kinds of mediums that contain HIV, and ways of
transferring the virus,which needs more education.

Keywords: HIV, Sida, knowledge, attitude, pupils
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UCESTALOST FAKTORA RIZIKA ZA NASTANAK HIPERTENZIJE
KOD PACIJENATA DOMA ZDRAVLIA ,SVETI LUKA“ U BILECI
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Uvod: Arterijska hipertenzija se smatra jednim od vodecih uzroka za nastanak moZdanog udara, infarkta miokarda,
sr¢ane insuficijencije, arterijskih aneurizmi i drugih oboljenja. Rana dijagnoza i terapija sprecavaju nastanak ovih
oboljenja.

Cilj: Cilj istraZivanja je utvrdivanje ucestalosti faktora koji doprinose razvoju hipertenzije i faktora koji uticu
protektivno u populaciji koja dolazi na preventivne preglede u Dom zdravlja ,Sveti Luka“ u Bile¢i.

Materijal i metode: U ispitivanje je ukljuceno 113 ispitanika (57 osoba Zenskog pola i 56 osoba muskog pola) koji su
dolazili na preventivne preglede kod dva ljekara porodi¢ne medicine u DZ ,,Sveti Luka” u Bileci. Ispitivana je ucestalost
hipertenzije u odnosu na starost, gojaznost, porodi¢nu anamnezu, hroni¢ne bolesti, pusenje, konzumiranje alkohola,
upotrebu svjeZeg voca i povrca, te mlijeka i mlije¢nih proizvoda u ishrani i, konacno, u odnosu na stepen obrazovanja.
Rezultati: Hipertenzija je bila znacajno Cesca kod starijih i gojaznih ispitanika oba pola. Hipertenzija je znacajno
¢esca kod ispitanika muskog pola koji boluju od neke hroni¢ne bolesti Sto nije pronadeno za ispitanike Zenskog pola.
Ucestalost hipertenzije nije znacajno ¢esc¢a ni kod pusaca ni kod ispitanika sa pozitivnom porodi¢nom anamnezom
kod oba pola, ali je znacajno c¢esca kod ispitanika muskog pola koji ¢eSée konzumiraju alkohol kao i kod ispitanika
Zenskog pola koje rjede konzumiraju voce. Nije uocena statisticki znacajna razlika u ucestalosti hipertenzije u odnosu
pol, unos povréa i obrazovni nivo ispitanika.

Zakljucak: Faktori rizika za nastanak i razvoj hipertenzije znacajno su prisutni medu pacijentima Doma zdravlja ,Sveti
Luka“” u Biledi. Ljekari primarne zdravstvene zastite mogu da odigraju znacajnu ulogu u ranoj dijagnostici hipertenzije
i motivisanju svojih pacijenata za prihvatanje zdravog stila Zivota.

Kljuéne reci: hipertenzija, faktori rizika, protektivni faktori

FREQUENCY OF RISK FACTORS FOR THE OCCURRENCE OF HYPERTENSION
AT PATIENTS OF HEALTH CENTER ,,SVETI LUKA” IN BILECA
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Department of Epidemiology, Medical faculty of University Novi Sad

Introduction: Arterial hypertension is consider one of the leading causes for the occurance of stroke, myocardial
infarction, heart failure, arterial aneurysm and other diseases. Early diagnosis and treatmant prevent the occcurrence
of these diseases.

The Aim: The aim of our research was to establish the occurence of factors contributed to development of
hypertension and protective factors in population which is coming at preventive examinations in local ambulance
,Sveti Luka “in Bileca.

Materials and methods: The total sum of 113 subjects (57 women and 56 men) who went to preventive examinations
in local ambulance ,Sveti Luka” in Bileca was included in the study. The occurence of hypertension with regard to
age, obesity, family history, chronic diseases, smoking, consuption of alcohol, intake of fresh fruit, fresh vegetables
and milk or dairy products as same as educational level was examined.

Results: Study has shawn a statistical significance in more often appearance of hypertension in elderly and
overweight people at both sexes. Statistical significance was prooved in higher frequency of hypertension in men
with some chronic disease and more frequent intake of alkohol as same as in women who use fruit less frequently
in their diet. We have not found statistical significance in higher occurrence of hypertension between sexes, among
less educated people and those who rarely consupt vegetables.

Conclusion: Risk factors for establishment and development of hypertension among patients of Health center ,,Sveti
Luka” in Bileca are significantly present. Primary care physicians can play a significant role in early diagnosis of
hypertension and motivate their patients to accept a healthy lifestyle.

Key words: hypertension, risk factors, protective factors



UPOTREBA INTERNETA STUDENATA MEDICINE
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Cilj: Cilj rada je sagledavanje u kojoj meri studenti medicine koriste internet.

Materijal i metode: Studija preseka je sprovedena medu studentima prve i Seste godine studija Medicinskog
fakulteta u Beogradu. Koris¢en je anonimni upitnik koji je sadrzavao pitanja o socio-demografskim karakteristikama
studenata i upotrebi interneta.

Rezultati: Upitnik je popunilo i vratilo 638 studenata (304 sa prve i 334 sa Seste godine studija). Oko 95% studenata
ima svoj kompjuter. Veliki procenat studenata (96,70%) je navelo da koristi internet. Oko tri Cetvrtine studenata
(75,6%) koristi internet svakog dana, prose¢no 6,97+8,09 sati nedeljno. Znacajno vedi procenat studenata (p=0,02)
smatra da internet pruZa bogatstvo informacija, dok veci procenat studenata prve godine (p=0,003) misli da internet
moZe da zameni interpersonalnu komunikaciju. Znacajno veéi procenat studenata Seste godine koristi internet za
dobijanje dnevnih informacija, kao i za pretrazivanje literature (p<0,001). Preko 90% studenata medicine pristupa
internetu da bi nasli materijal za ucenje.

Zakljucak: Internet omogucava studentima medicine da povecaju svoje znanje i da brzo dobiju najnovije informacije,
ne samo iz svakodnevnog Zivota, vec i iz gradiva koje uce.

Klucne reci: Koris¢enje interneta, studenti medicine, studije preseka
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Introduction: The internet is increasingly being used worldwide in imparting medical education and improving its
delivery.

Objective: The aim of this study was to evaluate the pattern of internet access and utilization by medical students.
Material and Methods: This cross-sectional study was conducted in among first and sixth-year medical students.
Anonymous questionaire was used containing data about social and demographic characteristics and internet use.
Results: A total of 638 medical students (304 first year student and 334 sixth year student) returned the questionnaire.
About 95% of students have own computer. Majority of the respondents (96.70%) reported experience with internet
use. About three quarters of students (75.6%) use the internet regularly, every day. The mean duration of internet
use was 6.97+8.09 hours per week. A significantly higher percentage of sixth-year students (p=0.02) believes that
the internet provides a wealth of information, while first year students think (p=0.003) that internet can replace
interpersonal communication. Significantly higher proportion of sixth-year students was using internet for general
information (p<0.001) and for medical literature searching. More than 90% of all students, without the difference
between groups, were using internet for learning purposes.

Conclusion: The internet facility has enabled medical students to enhance their academic excellence by providing
them the latest information and access to the worldwide information.

Key words: Internet use, medical students, cross-sectional study

TREND OBOLEVANJA | UMIRANJA OD RAKA DOJKE
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Uvod: Rak dojke je vodedi maligni tumor u Zenskoj populaciji, dok je u muskoj populaciji retko stanje. Procenjuje se
da je 2008. godine u svetu od raka dojke obolelo 1,38 miliona ljudi, a umrlo 458.000.

Cilj: Cilj ove deskriptivne epidemioloske studije bio je da analizira kretanje obolevanja i umiranja od raka dojke kod
muskaraca u Centralnoj Srbiji, u periodu 1999-2009. godine.

Materijal i metode: U anlizi podataka koriSéene su uzrasno specificne i standardizovane stope incidencije i mortaliteta
i linearni trend. Rezultati: Rak muske dojke
je ne spada u medu deset vodecih lokalizacija malignih tumora u Centralnoj Srbiji sa prose¢nom standardizovanom
stopom incidencije 1,35/100.000 i mortaliteta 0,45/100.000 za period.1999-2009. godine. Rak muske dojke je retko
stanje, i ¢ini 2,09% karcinoma dojke, sto je viSe nego u ostalim regionima sveta. Stope obolevanja i umiranja rastu sa
uzrastom i najviSe su kod najstarijih osoba uzrasta preko 70 godina. U Centralnoj Srbiji doslo je do porasta obolevanja
od raka dojke kod Zena u uzrasnoj grupi 60-69 godina (y=176,219+6,733x, p=0.004) i do znacajnog porasta umiranja u
muskoj populaciji (y=0,320+0,021x, p=0,044), narocito u uzrasnoj grupi od 60-69 godina (y=1,101+0,196x, p=0,044).
Znacajan porast umiranja zapazen je kod Zena u uzrastu 60-69 godina (y=72,515+1,678x, p=0.001) i starijih od 70
godina (y=91,436+3,411x, p=0,001), dok je u uzrastu 40-49 godina (y=36,050-1,128x, p=0.004) zapazeno opadanje.
Zakljucak: U cilju redukcije mortaliteta od raka dojke neophodno je unapredenje mera primarne (eliminisanje
faktora rizika) i sekundarne prevencije (skrining i adekvatno lecenje).

Kljuéne reci: incidencija, mortalitet, rak dojke, epidemiologija

TREND INCIDENCE AND MORTALITY FROM BREAST CANCER
IN MALE POPULATION OF CENTRAL SERBIA

Author:Milica Radonji¢, Nevena Radulac

e-mail address: milicaradonjic83 @gmail.co
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Mentor: asist. dr Isidora Vujci¢

Institute of epidemiology , Faculty of Medicine University of Belgrade

Intraduction: Breast cancer is the most frequent cancer amnog women, while in men is rare disease. In 2008 in
world, there were an estimated 1.38 million new breast cancer cases diagnosed and 458.000 died.

The aim: The aim of this descriptive epidemiologic study was to analyze trend incidence and mortality from breast
cancer in men of Central Serbia during the period 1999-2009.

Material and methods: In data analysis we used age specific and standardised incidence and mortality rates and
linear regression.

Resulds: Male breast cancer is not in ten leading localization cancer in Central Serbia with incidence 1,35/100.000
and mortality 0,45/100.000. Male breast cancer is rare condition, accounting for 2.09 of all breast cancer cases and
that is more frequent than in the other parts in the world. Incidence and mortality rates incerase with age and the
highest rates are in age group 70+. Cignificant increase in incidence rates was noticed in women in age group 60-
69 years (y=176,219+6,733x, p=0.004). Significant increase in mortality was noticed among men (y=0,320+0,021x,
p=0,044) especially in age group 60-69 (y=1,101+0,196x, p=0,044) and among women in age groups 69-69 and
over 70 (y=72,515+1,678x, p=0.001; y=91,436+3,411x, p=0,001). Among women, in age group 40-49 we noticed
significant decrease in mortality (y=36,050-1,128x, p=0.004).

Conclusion: In order to reduce mortality from brest cancer it is necessary to preform adequate primary (elimination
of risk factors) and seccondary prevention measures (scrining and adequate therapy). and apropriate therapy.
Keywords: Incidence, Mortality, Breast Cancer, Epidemiology
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PROFESIONALNA I1ZLOZENOST ZDRASTVENIH RADNIKA KRVLIU PRENOSIVIH BOLESTI

Autor: Milo$ Brankovi¢

e-mail adresa: mbcado@gmail.com

Mentor: Doc. Dr Natasa Maksimovi¢

Institut za epidemiologiju, Medicinski fakultet, Univerzitet u Beogradu

Uvod:Profesionalna izloZenost krvlju i telesnim tecnostima predstavlja znacajan problem vezan za zdravlje
zdravstvenih radnika, jer moZe da dovede do prenosenja virusa kao $to su HIV virus i virusi hepatitisa B i C.

Cilj:Cilj ovog rada je sagledavanje ucestalosti, mesta i nacina nastanka akcidenata kao i mogudéih uzroka koji su doveli
do njihove pojave kod zdravstvenih radnika.

Materijal i metode rada:Sprovedena je studija prevalencije medu zdravstvenim radnicima tri univerzitetske bolnice
u Beogradu. Koris¢en je anonimni upitnik koji je obuhvatao podatke o demografskim karakteristikama, izloZenosti
krvlju i telesnim te¢nostima, kao i okolnostima pod kojim je do akcidenta doslo.

Rezultati:Upitnik je popunilo i vratilo 216 zdravstvenih radnika (78,2% medicinskih sestara/tehnic¢arai 21,8% lekara).
Bar jedan akcident tokom radnog staza imalo je 60,6% (n = 131) zdravstvenih radnika; 25,9% njih u posednjih 12
meseci. Medicinske sestre/tehnicari su ¢e$ée imali akcidente nego lekari (x2=3,44 p=0.05). Akcident je znadajno
¢e$ce nastao u operacionoj sali (x?=3,44 DF=3 p=0,001). Medu faktorima koji su doprineli nastanku akcidenta,
ponovno zatvaranje igle (p=0.003) i pranje i ¢is¢enje instrumenata nakon hirurske intervencije (p=0.001) bilo je cesce
kod medicinskih sestara/tehnicara, dok kod lekara akcident ¢e3¢e nastao je pre korid¢enja igle ili ostrog instrumenta
(p=0.004). Samo 41.2% zdravstvenih radnika je prijavilo akcident svojim nadleznim. Kompletno vakcinisano sa tri
doze vakcine protiv hepatitisa B bilo je 50,2% ispitanika.

Zakljucak:Zabelezena je visoka ucestalost akcidenta zdravstvenih radnika tokom njihovog rada u bolnici. Primena
bezbedne medicinske opreme poboljsala bi bezbednost i zdravlje zaposlenih.

Kljuéne reci:profesionalna izloZenost, zdravstveni radnici, krv, telesne te¢nosti

OCCUPATIONAL EXPOSURE OF HEALTH CARE WORKERS TO BLOODBORNE DISEASES

Author: Milo$ Brankovi¢
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Mentor: Doc. Dr Natasa Maksimovié¢

Institute of Epidemiology, Faculty of Medicine, University of Belgrade

Introduction: Occupational exposure to blood and body fluids is a serious concern for healthcare workers.
Obijective: The aim of this study was to determine the frequency and circumstances of occupational blood and body
fluids exposures among healthcare workers.

Matherial and Methods: Cross-sectional study was conducted in three university hospitals in Belgrade. Anonymous
questionaire was used containing data about demographic characteristics, self-reported blood and body fluid
exposures and circumstances of percutaneous injuries.

Results: Questionaire was filled in and returned by 216 healthcare workers (78.2% nurses and 21.8% doctors). 60.6%
(n=131) of participant healthcare workers had sustained at least one needlestick injury during their professional
practice; 25.9% of them in the last 12 months. Of occupational groups, nurses have higher risk to experience
needlestick injuries than doctors (x2=3.44 p=0.05). The majority of the exposures occurred in the operating theatre
(x2=3.44 DF=3 p=0.001). Among factors contributing to the occurrence of needlestick injuries, recapping needles
(p=0.003) and decontamination/cleaning instruments after surgery (p=0.001) were most frequent among nurses,
while use of a needle before intervention was common among doctors (p=0.004). Only 41.2% of healthcare workers
had reported their injuries to a nearby supervisor. 50.2% of healthcare workers were vacinated with three doses of
Hepatitis B vaccine.

Conclusion:There is a high rate of needlestick injuries in the daily routine of a hospital. Implementation of safety
devices would lead to an improvement in medical staff’s health and safety.

Key words:occupational exposure, healthcare workers, blood, body fluids
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KONZUMIRANJE ALKOHOLA MEDU STUDENTIMA NOVOSADSKOG UNIVERZITETA

Autor: NebojSa Budakov, Darijo Bokan, Dalibor Bokan

e-mail adresa: darijobokan@gmail.com

Mentor: Doc. dr sci med Dusica Raki¢

Katedra za opSteobrazovne predmete, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Alkohol je treci najveci faktor rizika u svetu za nastanak bolesti, a produkti alkohola su odgovorni za 9% svih
oboljenja u evropskom regionu

Cilj: IstraZiti rasprostranjenost upotrebe alkohola medu studentima Univerziteta u Novom Sadu.

Metode: IstraZivanje je sprovedeno medu studentima Univerziteta u Novom Sadu u periodu od oktobra 2010. do
aprila 2011. godine. Ispitivanje je uklju¢ilo 800 studenata prve i zavrine godine studija (uzrast 20-24 godine), polna
struktura je bila podjednako zastupljena. Kao instrument koriSéen je anketni upitnik koji je specijalno sastavljen za
potrebe ovog istraZivanja. Statisticka obrada vrsena je u SPSS 17.0.

Rezultati: Cak 91% ispitanika je probalo alkohol u toku Zivota (p<0,001), a takode je i velika ucestalost povremenog
i svakodnevnog konzumiranja alkohola medu novosadskim studentima (81,6%). Vedi broj muskih ispitanika (87,7%)
konzumira alkohol u odnosu na Zenske ispitanike (77,5%), i ta razlika je statisticki znacajna (p<0,06). Prvi kontakt sa
alkoholom najvedi broj studenata (27,3%) i studentkinja (21,8%) imao je sa 15 godina (p>0,05). Jednom mesecno stu-
dentkinje u ve¢em procentu piju u odnosu na studente, i ta razlika je statisticki znacajna (p<0,01). Postoji statisticki
znacajna povezanost (p<0,01) izmedu upotrebe alkohola i postignutog uspeha na studijama.

Zakljucak: Tek svaki deseti student Univerziteta u Novom Sadu nikad nije probao alkohol, dok osam od deset
ispitanih studenata pije povremeno ili svakodnevno. Studenti muskog pola ¢es¢e konzumiraju alkohol. Rezultati
istarZivanja ukazuju na neophodnost intezivnijeg sprovodenja primarne prevencije organizovanim, sveobuhvatnim,
preventivnim aktivnostima kod mladih.

Kljuéne reci: alkohol, studenti, faktor rizika

CONSUMPTION OF ALCOHOL AMONG STUDENTS OF THE UNIVERSITY OF NOVI SAD

Author: Nebojsa Budakov, Darijo Bokan, Dalibor Bokan

e-mail adress: darijobokan@gmail.com

Mentor: Doc. dr sci med Dusica Rakic

Department of general education, Faculty of Medicine University of Novi Sad

Introduction: Alcohol is third largest risk factor for causing diseases in the world and products of alcohol are respon-
sible for 9% of all diseases in European region.

The Aim: To determine the extent of alcohol consumption among students in Novi Sad.

Materials and methods: This research was conducted among students of the University of Novi Sad in the period
from October 2010 until April 2011. The study involved 800 students from the first and final study years (age from 20
to 24), both sexes were equally represented. A special questionnaire was designed for this study. Statistical analysis
was performed in SPSS (Statistical Package for the Social Science) 17.0.

Results: Even 91% of respondents was consumed alcohol at least once in a lifetime (p<0.001), and although there
was a high prevalence of occasionally and everyday alcohol usage among students (81.6%). Male students (87.7%)
most often had contact with alcohol, and there was statistically significance difference between gender (p<0.06).
Students of both sexes most often had the first contact with alcohol at the age of 15 (p>0.05). There had been a large
percentage of female respondents that consumed alcohol once a month, and there were statistically significant dif-
ference between gender (p<0.01). There was statistically significant (p<0.01) correlation between alcohol consump-
tion and achieved success at studies.

Conclusion: Contact with alcohol was not had one of ten students, and eight of ten respondents was consumed
alcohol occasionally or everyday. Male students most often had contact with alcohol. These results indicate the
necessity of primary prevention and organization, comprehensive and preventive activities at adolescents.
Keywords: alcohol, students, risk factor




ZNANJE, STAVOVI | PONASANJE STUDENATA MEDICINE U VEZI SA VAKCINOM PROTIV GRIPA

Author: Nevena Radulac,Milica Radonji¢

e-mail address: radulka@ptt.rs

Mentor: asist. dr Isidora Vujci¢

Institiut za epidemiologiju, Medicinski fakultet univerziteta u Beogradu.

Uvod: Vakcinacija je najefikasnija preventivna mera protiv gripa i doprinosi smanjivanju komplikacija i letalnih ishoda
posebno kod osoba sa komorbiditetom.

Cilj: Ciljove studije presekaje biodaispitaznanje, stavoveiponasanje studenatamedicine uvezisavakcinom protivgripa.
Materijal i metode: U studiju je ukljueno 413 od 510 studenata Cetvrte godine Medicinskog
fakulteta u Beogradu, od kojih su anketom prikuplieni podaci o njihovom znanju, stavovima
i ponasanju u vezi sa vakcinom protiv gripa. U statistickoj analizi podataka koriséen je x* test.
Rezultatil: Od 413 studenata 14,0% je bilo vakcinisano protiv sezonskog gripa. Glavni razlozi za vakcinisanje (58
studentata) bili su: zastita od gripa (71%), preporuka lekara (34%) i zastita okoline (29%), a glavni za odbijanje (355
studenata) nedostatak vremena, zaboravnost (25%), sumnja u efikasnost vakcine i njeno protektivno dejstvo (19%)
i jak imunitet (14%). Vakcinisani studenti u znacajno veéem procentu, u odnosu na nevakcinisane, smatraju da je
vakcina najbolja preventivha mera protiv sezonskog gripa (p=0,001), da je efikasna u prvenciji bolesti (p=0,031), da
je odli¢na mera za zastitu ljudi u okolini (p=0,005) i da je korist mnogo veca u odnosu na nezeljene reakcije (p=0,027).
Vakcinisani studenti ¢e se vakcinisati i u budu¢nosti (p=0,001) u znacajno veéem procentu nego nevakcinisani, i u
znacajno vecem procentu smatraju da je vazno da se ljudi vakciniSu protiv gripa (p=0,001).

Zakljucak: Vakcinisani studenti mnogo vise veruju u efikasnost vakcine protiv gripa u odnosu na nevakcinisane.
Kljuéne redi: grip, studenti medicine, vakcina

KNOWLEDGE ATTITUDE AND BEHAVIOR OF STUDENTS OF MEDICINE ABOUT INFLUENZA VACCINE
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Intraduction: Influenza vaccine is the most effective mean of preventing influenza infection and its severe
complications.

The aim: The aim of this cross-sectional study was to analyze knowledge, attitudes and beliefs regarding influenza
vaccination among medical students.

Materual and method: 413 sudents of forth year at the Faculty of medicine in Belgrade were identified an received
a self-administered questionnaire.

Results: Influenza vaccination coverage was low at a rate 14,04%. The most common reason for being vaccinated
among 58 students were: self-protection from diseaase (71%), reccomendation from doctors (34%), protection of
other people (29%), and the most common reason for not being vaccinated among 355 students were: lack of
time and forgetfulness (25%), belief that vaccine is not effective (19%) and lack of perception of own risk (14%).
Vaccinated students think that vaccine is the best preventive measure for influenza infection in comparison to
unvaccinated students (p=0,001), that is effective in disease prevention (p=0,031), that they are in risk to spread
infection to other people (p=0,005), that vaccine is useful in comparison to adverse effects (p=0,027), that they will
vaccinate in the future (p=0,001), and that all medical students should be vaccinated (p=0,001). Vaccinated students
are aware of risk among pregnant women.

Conclusion: Vaccinated students are more aware of efficacy and necessarity of influenza vacccine in comparison
with nonvaccinated students.

Keywords: influenza, medical students, vaccine

ISPITIVANJE UCESTALOSTI UOPTREBE ORALNIH KONTRACEPTIVA
U POPULACII STUDENTKINJA MEDICINSKOG FAKULTETA UNIVERZITETA U BEOGRADU
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Uvod: Oralna kontraceptivna pilula (OKP) je kombinacija sintetskih Zenskih polnih hormona koji se koriste u prevenciji
nezeljene trudnoce ali kod dismenoreicnih tegoba.

Cilj: Cilj ovog istraZivanja je bio da se kvantifikuje rasprostranjenost upotrebe OKP kao i da se analiziraju znanja i
stavovi populacije Zenskih studenata medicine u vezi sa ovim lekom.

Materijal i metode: IstraZivanje je dizajnirano kao studija preseka i sprovedeno u periodu od 28. novembra do 20.
decembra 2011. godine. Obuhvatilo je 461 studentkinja Medicinskog fakulteta u Beogradu. Podaci su dobijeni putem
anonimnog upitnika. Statisticka analiza je obuhvatila metode deskriptivne statistike, x>-test i korelacionu analizu
(Spirmanov test korelacije ranga).

Rezultati : Prevalencija upotrebe OKP je 11,3%. Najcesce se upotrebljava na petoj godini (32,7%), dok je najmanje
zastupljena na prvoj (9,6%). Vise od trecine (38,3%) koristi OKP kao vid hormonske terapije za regulisanje
menstrualnog ciklusa. U pogledu poznavanja Zeljenih i neZeljenih efekata pilule, veéina studentkinja (66,7%) je
pokazala srednji nivo informisanosti. Primeéena je visoko statisticki znac¢ajna povezanost izmedu godine studija i
obimnijeg poznavanja ovih efekata (p= 0,448, p<0,001). Najveci procenat ispitanica (83,5%) nije Cuo za kontraceptivnu
pilulu za muskarce, ali zato 70% smatra prihvatljivo da njihov partner koristi musku pilulu ukoliko bi ona imala istu
efikasnost i bezbednost kao Zenska.

Zakljucak: U nasoj studentskoj populaciji OKP se koristi kao terapijsko sredstvo za regulaciju menstrualnog ciklusa.
Studenkinje medicine su uglavnom dobro obavestene o dejstvima pilule, medutim, potrebna je njena dodatna
promocija, uzimajuci u obzir da je ona u nasoj zemlji dostupna svima.

Kljuéne reci: prevalencija, oralna kontraceptivna pilula, studenti, beogradski univerzitet

PREVALENCE OF ORAL CONTRACEPTIVES USE AMONG
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Introduction: Oral contraceptive pill (OCP) represents a combination of synthetic female sex hormones which are
used in prevention of unwanted pregnancy.

The Aim: Purpose of this investigation was to quantify distribution of OCP use and to analyze knowledge and
attitudes about this medicine in the population of female medical students.

Materials and methods: Cross-sectional study was carried out from November to December 2011. It comprised
461 female students in the Faculty of Medicine Universiy of Belgrade who filled in an anonymous questionnaire.
Results: Prevalence of OCP use was 11,3%. It is most frequently taken in the fifth year (32,7%). More than one
third of subjects (38,3%) uses OCP as hormonal therapy for menstrual cycle regulation. Regarding effects of the pill,
most students (66,7%) demonstrated medium knowledge level. There was highly statistically significant correlation
between more advancing years in the faculty and broader knowledge of these effects (p= 0,448, p<0,001). Majority
of our participants (83,5%) have not heard of the male contraceptive pill. 70% considers it is acceptable that their
partner uses the male pill as long as it has the same efficiency and safety as that of females.

Conclusion: In our female student population OCP is used as a therapeutical measure for regulating menstrual
problems. Medical students are mainly well informed about pill effects, nevertheless, its further promotion is
needed considering it is available to everyone without prescription.

Key words: prevalence, oral contraceptive pill, students, Belgrade University
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KRETANJE TRENDA MORTALITETA OD KARCINOMA CERVIKSA
U POPULACII BEOGRADA OD 1993. DO 2007.GODINE
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Uvod: Karcinom cerviksa (KC) je u nasoj zemlji najucestaliji maligni tumor Zenske populacije posle karcinoma dojke,a
njegova stopa incidencije se kre¢e oko 27/100 000.U pogledu rizika od umiranja od ovog karcinoma,mortalitet
varira prema istom modelu kao i incidencija.Primeceno je da je stopa mortaliteta u Srbiji druga po ucestalosti na
evropskom kontinentu.

Cilj rada:Cilj ovog istraZivanja je sagledavanje trenda mortaliteta KC u populaciji Zena Beograda.

Materijal i metode:Kao izvor podataka o umiranju koriséen je nepublikovani materijal Gradskog zavoda za statistiku
u Beogradu.U analizi podataka koris¢ene su stope mortaliteta (specificne po uzrastu i standardizovane) kao i linearni
trend.Stope mortaliteta na 100.000 stanovnika standardizovane su metodom direktne standardizacije,uz koris¢enje
evropske standardne populacije.Za procenu znacajnosti koeficijenta linearne regresije koris¢en je FiSerov test.
Rezultati:Proseéna standardizovana stopa mortaliteta KC u ispitivanom periodu iznosila je 7,8/100.000(95% IP 7,27-
8,31).Rizik od smrtnog ishoda od KC u populaciji Zena u Beogradu povecao se sa uzrastom,tako da su najviSe stope
mortalitata zabeleZzene u najstarijoj (75 i vise godina) uzrasnoj kategoriji i to 54,97/100.000(95% IP 41,67-68,26).
NajniZe stope mortaliteta od KC registrovane su u uzrastu od 25 do 34 godine — 1,74/100.000(95% IP 1,19-2,30).
Standardizovane stope mortaliteta od KC imaju tendenciju statisti¢ki znacajnog porasta, prema linearnom modelu,za
posmatrani period(y=6,69+0,14x,p=0,008).

Zakljucak:Potrebna je intenzivna promocija skrininga KC i obuhvatanje, bez razlika, svih uzrasnih grupa.

Kljuéne reci: karcinom cerviksa, trend, Beograd

THE MOVEMENT TREND IN MORTALITY FROM CERVICAL CANCER
IN POPULATION OF BELGRADE SINCE 1993. BY 2007.YEAR
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Introduction: Cervical cancer (CC) is, after breast cancer, the second most common malignant tumor in the female
population of our country with incidence rate of around 27 per 100 000. Regarding mortality, its rates correspond
to incidance variations. It was documented that mortality rates in Serbia are the second most frequent in Europe.
The Aim: Purpose of this research is to evaluate cervical cancer mortality trends over time in the female population
of Belgrade.

Materials and methods: Data were collected from published and unpublished materials of the Municipal Institute of
Statistics in Belgrade. In order to asses CC mortality, we calculated rates according to age as well as the linear trend.
Mortality rates per 100 000 were standardized through direct standardization method using European standard
population. F-test has been performed for analysis of the linear regression coefficient.

Results: Average standardized CC mortality rate from 1993 to 2007 was 7,8/100.000 (95% Cl 7,27-8,31). The risk of
dying in women suffering from CC increased with age, thus the highest rates were recorded in the eldest age group
(75 and over) - 54,97/100.000 (95% Cl 41,67-68,26). The lowest CC rates were found in the age group 25- 34 years
(1,74/100.000 95%Cl 1,19-2,30). Standardized mortality rates has statistically significant increasing tendency for the
period analyzed (y=6,69+0,14x, p=0,008).

Conclusion: Vigorous promotion of screening program for CC is required with particular emphasis that no age group
is omitted from it.

Key words: cervical cancer, trend, Belgrade
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Uvod: Angina pektoris ima negativan uticaj na kvalitet Zivota pacijenata.

Cilj: Cilj rada bio je da proceni uticaj angine pectoris na kvalitet Zivota obolelih od infarkta miokarda mesec dana
posle obolevanja.

Materijal i metod: Primenjena je prospektivna kohortna studija. Studijom je obuhvaéeno 160 novodijagnostikovanih
pacijenata, Zivotne dobi 30-79 godina, iz grada NiSa. Za istrazivanje HRQL primenjena su dva genericka upitnika:
EuroQolVAS i EurQol 5 Dimension. Angina pectoris rangirana je prema klasifikaciji koju je predloZilo kanadsko
kardiovaskularno udruzenje.

Rezultati: Od ukupnog broja pacijenata bilo je 106(66.7%) muskaraca i 54(33.3%) Zene. Muskarci i Zene bile su
sli¢ne starosti (61.13+8.63 vs 61.86+9.39). Prose¢ne ocene angine pectoris na prijemu u bolnicu bile su sli¢ne kod
muskaraca i Zene 3.27+0.59 vs 3.19+0.55. Mesec dana posle infarkta miokarda, prose¢ne ocene angine pectoris
bile su znacajno manje nego na prijemu, 0.92+0.43a vs 0.89+0.46. Kod musaraca kod kojih je primenjena primarna
koronarna intervencija prosecne ocene angine pectoris bile su znacajno nize nego kod muskaraca koji su leceni
trombolitickom terapijom (0.98+0.31 vs 1.04+0.20, p<0.001). Zene koje su le¢ene trombolitickom terapijom imale su
znacajno nize prosecne ocene angine pectoris u odnosu na Zene koje su le¢ene primenom primarnom koronarnom
intervencijom (0.76+0.58 vs 1.04+0.20, p<0.001).

Zaklju¢ak: Smanjivanje angioznih bolova primenom adekvatne terapije imalo je najviSe je uticaja na popravljanje
kvalieteta pacijenata.

Kljuéne reci: angina pectoris, kvalitet Zivota, infarkt miokarda

ANGINA PECTORIS INFLUENCE ON LIFE QUALITY OF PATIENTS
WITH ACUTE MIOCARDIAL INFARCTION

Authors: Milena Stojkovi¢, Dijana Stefanovi¢, Tamara Belci¢
e-mail adresa: dr.milenastojkovic@yahoo.com

Mentor: asist.dr Natasa Ranci¢

Institute for public health, Faculty of Medicine University of Ni$

Introductin: Angina pectoris has negative influence on the patient’s quality of life.

The Aim: The aim of the paper was to evaluate the health-related quality of life in patients one month after the
acute myocardial infarction.

Material and methods: Prospective cohort study was done. The study involved 160 patientns, 30 to 79 years of
age from the city of Ni$ The self-admonistrated questionnaires were used: EuroQuolVAS (EQVAS) and EuroQuol 5
Dimension (EQ5D). Angina pectoris was ranked according to the Canadian Cardiolovascular Society Classification
(CCs).

Results: Men and women evaluated their health condition in a similar way (60.48+11.98 vs 60.55+12.24). Patients
who were undergone to primary coronary intervention (PCl) had greater average scores on EuroQuolVAS than the
patients who were treated with thrombolytic therapy (68.69+9.67 vs 52.31+7.87, p<0.001). Modest and severe
problems were the most presented in answers to these questions: pain/discomfort, anxiety/depression and self-
care. Both men (0.92+0.43 vs 3.2740.59, p<0.001) and women (0.89+0.46 vs 3.19+0.55, p<0.001) had significiantly
lower average marks of angina pectoris one month after the acute myocardial infarction than at the admision to
the hospital.

Conclusion: One month after the myocardial infarction the quality of life in patients was very impared and lower.
Those patients also had the lower average marks of angina pectoris and the higher health-related quality of life.
Patients who undergone to the PCl evaluated their health condition as better than the patients who were treated
with thrombolytic therapy.

Keywords: angina pectoris, quality of life, infarctus myocardi



ZLOUPOTREBA ALKOHOLA U OSNOVNIM SKOLAMA
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Uvod: Na osnovno-$kolskom uzrastu od svih psihoaktivnih supstanci najéeséa je zloupotreba alkohola. Konzumiranje
alkohola povezano je sa Stetnim posledicama kako u odraslom dobu, tako i u adolescenciji. Medutim, dejstva alkohola
na psihofizicko stanje mladog organizma su neuporedivo negativnija i sa ozbiljnim posledicama na ukupno zdravlje
nego $to je slucaj kod konzumiranja alkohola od strane odrasle osobe. Te posledice su Cesto nepopravljive i osecaju
se u svim aspektima Zivota mladog Coveka. Smatrajuéi da je osnovna Skola prvo mesto gde otpocinje konzumiranje
alkohola, ukazujemo na potrebu vece informisanosti ucenika i neophodnost rada na prevenciji sa ucenicima $to
mladeg uzrasta.

Cilj: Cilj naseg istraZivanja je da se proceni rasprostranjenost zloupotrebe alkohola u osnovnim Skolama kao i da se
ukaZe na eventualne socio-demografske varijable koje su povezane sa ovom pojavom.

Materijal i metode: Za dobijanje podataka ispitanici su anketirani putem anonimne ankete. Anketa je posebno
osmisljena za ovo istraZivanje. Uzorak za anketiranje je ¢inilo 663 mlade osobe, muskog i Zenskog pola, koji su uéenici
osnovnih $kola u Novom Sadu, Sidu, Sajka$u i Budisavi.

Rezultati i zakljucak: Problem zloupotrebe alkohola je veoma zastupljen u osnovnim Skolama. Grupa visokog rizika
su ucenici muskog pola, sa sela, visih razreda, dovoljnog uspeha i oni koji su odgovarali neta¢no na pitanje da li
je alkohol psihoaktivna supstanca. Na ovu grupu ucenika trebalo bi obrati posebnu paznju prilikom sprovodenja
preventivnih programa. Prevenciju treba zapoceti $to ranije. Program prevencije treba da se sprovodi kako u
gradskim Skolama, tako i u seoskim.

Kljuéne reci: alkohol, mladi, psihoaktivne supstance, osnovna skola.

ALCOHOL ABUSE IN ELEMENTARY SCHOOLS

Author: Zeljka Tadi¢
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Mentor: Ass. Nina Brki¢

Department of Special rehabilitation and education, Faculty of Medicine University of Novi Sad

Introduction: If we looked at the representation of psychoactive substances in the adolescent period, we see that
alcohol is the most common. Consumption of alcohol is associated with adverse consequences both in adult period
and in adolescence. However, the effects of alcohol on the physical condition of the young organism are much more
negative and with serious consequences on overall health than in the case of adults. These consequences are often
irreversible and give them a starting point for all aspects of the life of a young man. Considering that the primary
school is the place of first alcohol consumption, we point to the need of student informing and prevention work in
the younger ages.

Goal: The aim of this study was to assess the prevalence of alcohol abuse in primary schools as well as to point to
possible socio-economic variables that are associated with this phenomenon.

Material and methods: To obtain the data the examinees were interviewed trough a questionnaire. It was created
only for the purpose of this research. The sample for the survey is consisted of 663 young people, male and female,
who are pupils of elementary schools in Novi Sad, Sid, Sajkas and Budisava.

Results and conclusion: The problem of alcohol abuse is a major in elementary schools. A high-risk students are
male, from villages, higher grade, sufficient success and those who responded incorrectly to the question of whether
the alcohol is psyhoactive substance. For this group of students should bee paid special attention in prevention
programs. Prevention should start as early as posible. Prevention programs should bee implemented both in urban
schools, and rural.

Key words: alcohol, young people, psychoactive substances, primary school.
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PRIMENA UREDAJA TIPA PROTOCNE CELIJE U BIOFARMACEUTSKOJ KARAKTERIZACIJI PREPARATA: |
SPITIVANJE BRZINE RASTVARANJA NIMESULIDA IZ TABLETA SA TRENUTNIM OSLOBADANJEM

Autor: Bojana Panzalovi¢, Lidija Markovic¢

e-mail adresa: panzalovicbojana@yahoo.com

Mentor: prof. dr Jelena Parojci¢, asist. dr Sandra Grbi¢

Katedra za farmaceutsku tehnologiju i kozmetologiju, Farmaceutski fakultet Univerziteta u Beogradu.

Uvod: Ispitivanjem brzine rastvaranja lekovite supstance iz farmaceutskih preparata, uz odabir adekvatnih uslova
ispitivanja, moguce je simulirati ponasanje lekovite supstance in vivo, ¢ime se iskljuCuje potreba za dodatnim
klinickim procenama.

Cilj: Cilj ovog rada je da se ispita mogucnost primene uredaja tipa protocne celije za in vitro procenu biofarmaceutskih
svojstava tableta sa trenutnim oslobadanjem nimesulida.

Materijal i metode: Brzina rastvaranja nimesulida iz dva preparata ispitana je u uredaju tipa protocne celije i u
aparaturi sa lopaticama, u medijumima razli¢itih pH vrednosti bez/sa dodatkom surfaktanta (saharoza laurat ili
polisorbat 80), kao i metodom izmene pH vrednosti medijuma sa surfaktantom. Za procenu sli¢nosti dobijenih profila
kori¢ene su vrednosti faktora sli¢nosti (f,) i razlike (f,). Rezultati in vitro ispitivanja su, primenom dekonvolucionog
pristupa uspostavljanju in vitro-in vivo korelacije (IVIVK), uporedeni sa profilom apsorpcije nimesulida in vivo
predvidenim pomocu GastroPlus™ programskog paketa.

Rezultati: Ispitivanja su pokazala da se, sa dodatkom surfaktanta, povecava brzina rastvaranja nimesulida, no
stepen povecanja zavisi od osobina formulacije, vrste dodatog surfaktanta i primenjene aparature. IzraCunate f,
i f, vrednosti ukazuju na znacajne razlike u brzini rastvaranja nimesulida iz ispitivanih preparata pri primenjenim
eksperimentalnim uslovima. Rezultati IVIVK su pokazali da se ispitivanjem u uredaju tipa protocne celije, uz izmenu
pH vrednosti medijuma sa surfaktanom, dobijaju profili koji daju dobru korelaciju sa in vivo vrednostima.

Zakljucak: Dobijeni rezultati su pokazali da se predlozenom metodom pH izmene, uz dodatak surfaktanta, u uredaju
tipa protocne Celije moZe uspesno simulirati proces rastvaranja nimesulida in vivo.

Kljuéne reéi: nimesulid, brzina rastvaranja, proto¢na celija, pH izmena, IVIVK.

BIOPHARMACEUTICAL CHARACTERIZATION OF DRUG PRODUCTS USING FLOW-THROUGH CELL APPARATUS:
DISSOLUTION RATE STUDIES ON NIMESULIDE IMMEDIATE-RELEASE TABLETS

Author: Bojana Panzalovig, Lidija Markovi¢

e-mail address: panzalovichojana@yahoo.com

Mentor: prof. dr Jelena Parojci¢, asist. dr Sandra Grbi¢

Department of Pharmaceutical Technology and Cosmetology, Faculty of Pharmacy University of Belgrade

Introduction: With the right choice of experimental conditions, dissolution test might be used to evaluate drug in
vivo performance, thus serving as a surrogate for clinical studies.

The Aim: The objective of this study was to investigate the applicability of a flow-through apparatus to in vitro assess
biopharmaceutical properties of nimesulide immediate-release tablets.

Materials and Methods: Dissolution studies of two commercially available nimesulide tablets were carried out in a
flow-through cell and rotating paddle apparatus, using various buffer media without/with the addition of surfactant
(sucrose-laurate or polysorbate 80), and according to “pH change of media containing surfactant” method. The
obtained profiles were compared using similarity (f,) and difference (f,) factors. In vitro-in vivo correlation (IVIVC)
based on deconvolution approach was applied to assess the relationship between the in vitro and in vivo data.
GastroPlus™ software package was used for computer simulations.

Results: The obtained results indicated apparent enhancement of nimesulide dissolution in the presence of
surfactants. However, the degree of dissolution enhancement was highly influenced by surfactant type, formulation
factors, and the dissolution apparatus employed. Calculated f, and f, values indicated significant differences between
the two products under employed experimental conditions. IVIVC results indicated high level of correlation between
the in vitro profiles obtained with a flow-through cell, using media pH change method, and drug in vivo absorption
profile.

Conclusion: The presented data indicated feasibility of a proposed pH change method, using flow-trough apparatus
to reflect nimesulide in vivo dissolution behavior.

Keywords: nimesulide, dissolution rate, flow-through cell, pH change, IVIVC.

IZRADA | ISPITIVANJE EVRSTIH DISPERZIJA KARBAMAZEPINA | NOSACA
TIPA MAGNEZIJUM-ALIMINIJUM-METASILIKATA | SILICLJUM-DIOKSIDA

Autor: Branko Vukosavljevi¢

e-mail adresa: brankovuk@hotmail.com

Mentori: prof.dr Svetlana lbri¢, mr ph Marko Krsti¢
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Uvod: Novije adsorbense/nosace prirodnog ili sintetskog porekla karakterise veliki kapacitet adsorbovanja leka, kao
i brojne mogucnosti kontrolisanog, usporenog ili pulsnog oslobadanja lekovite supstance.

Cilj rada: Izrada i ispitivanje Cvrstih disperzija karbamazepina sa adsorbensima tipa magnezijum-aluminijum
metasilikata i silicijum-dioksida sintetskog i prirodnog porekla.

Materijal i metode: Karbamazepin je rastvaran u koncentrovanom etanolu, a nakon toga nanoSen na sledece
nosace: magnezijum-aluminijum-metasilikat (Neusilin FL2, Neusilin UFL2), silicijum-dioksid ( Silisia 320), u odnosu
lek/nosac: 1:1, 1:2, 1:4, 1:6. Istim postupkom, karbamazepin je nano3en na dijatomejsku zemlju (amorfni silicijum-
dioksid prirodnog porekla) u odnosima 1:2 i 1:4. Ispitivanje brzine rastvaranja karbamazepina iz izradenih disperzija
izvedeno je u aparaturi sa rotiraju¢im lopaticama (fosfatni pufer pH 6.8, 50rpm, zapremina 900ml). Pracena je brzina
oslobadanja karbamazepina iz komercijalnih tableta- Galepsin, Galenika AD.

Rezultati: Sa povecanjem udela Neusilin FL2, Neusilin UFL2 i Silisia 320, povecava se brzina oslobadanja
karbamazepina, dok se pri primeni razlicitih udela dijatomejske zemlje ne menja. Brzina oslobadanja karbamazepina
se respektivno povecavala primenom Neusilin FL2, Silisia 320, Neusilin UFL2. Primenom dijatomejske zemlje tokom
prvih 60min oslobodilo se 42,68% i to kinetikom nultog reda, sa povrSine nosaca, a nakon toga, u toku sledecih
240min oslobodilo se jo$ 20% karbamazepina iz pora nosaca. Kada je kao nosac koriséen Neusilin UFL2 u odnosu 1:6
oslobodeno 76,79%, pri primeni dijatomejske zemlje 42,68%, a u komercijanom preparatu 56,44% karbamazepina,
nakon 60min.

Zakljucak: lzradom Cvrstih disperizija karbamazepina i adsorbenasa tipa magnezijum-alumijum-metasilikata i
silicijum-dioskida, moguce je posti¢i kako veoma brzo oslobadanje leka, tako i modifikovano/produzeno oslobadanje,
koje se, u odredenim slu¢ajevima, moze opisati kinetikom nultog reda.

Kljuéne redi: karbamazepin, magnezijum-aluminijum-metasilikat, silicijum-dioksid, dijatomejska zemlja

EXAMINATION OF SOLID DISPERSIONS OF CARBAMAZEPINE
WITH MAGNESIUM-ALUMINUM METASILICATE AND SILICON DIOXIDE CARRIERS
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Mentors: prof.dr Svetlana lbri¢, mr ph Marko Krsti¢

Institute of Pharmaceutical Technology and Cosmetology, Faculty of Pharmacy, University of Belgrade, Serbia

Introduction: Novel adsorbences/ carriers, natural or sinthetic, are caractrerised with large adsorption capacity, as
well as different types of contolled, sustained and pulsed release.

The Aim: Examination of solid dispersions of Carbamazepine with natural or sinthetic adsorbences- Magnesium-
Aluminum Metasilicate and Silicon Dioxide carriers.

Materials and Methods: Carbamazepine was diluted in Ethanol, 96% and then incorporated on carriers: Magnesium-
Aluminum Metasilicate (Neusilin FL2, Neusilin UFL2) and Silicon Dioxide (Silisia 320) in weight ratios drug/carrier:
1:1, 1:2, 1:4, 1:6. Carbamazepine was also incorporated in Diatomite (amorphus, natural Silicon Dioxide ) in ratios
1:2, 1:4. Drug release testing of dispersions was performed in the rotating paddle aparatus (phosphate buffer
pH=6.8, 50rpm, volume 900ml). Drug release profile of Carbamazepine from comercial tablets- Galepsin, Galenika
AD, was also examined.

Results: With increasing the ratios of Neusilin FL2, Neusilin UFL2, Silisia 320, drug release of Carbamazepine is also
increasing, while using different ratios of Diatomite stays constant. Drug release was increased using Neusilin FL2,
Silisia 320, Neusilin UFL2, respectively. Using Diatomite, during first 60min, 42.68% was released (zero order kinetic),
from the surface of carrier,and then, in next 240min, 20% more was released. After 60min, percentage of released
drug using Neusilin UFL2 (1:6), Diatomite and comercial tablet were 76.79%, 42.68% and 56.44%, respectively.
Conclusion: Making solid dispersions of Carbamazepine and Magnesium-Aluminum Metasilicate as well as Silicon
Dioxide carriers, is the most efective method of improving the dissolution rate, achieving modified/sustained
release, which can be sometimes described as zero order kinetic.

Key words: Carbamazepine, Magnesium-Aluminum Metasilicate, Silicon Dioxide, Diatomite
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RAZVOJ POZITIVNO NAELEKTRISANIH NANOEMULZIJA: PREFORMULACIONA STUDIJA
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Uvod: Pozitivno naelektrisane ulje u vodi (U/V) nanoemulzije (PNE) su efikasni nosaci za lekovite supstance koji,
zahvaljujuéi poboljsanoj supstantivnosti nakon topikalne primene (npr. koza ili sluzokoZa oka), mogu produziti
kontaktno vreme i olaksati penetraciju i permeaciju leka u/kroz kozu/sluzokozu.

Cilj rada: Cilj ovog rada bio je razvoj fizicki stabilnih PNE, malog dijametra kapi, variranjem tipa surfaktanta i
katjonskih amfifila/kosurfaktanata (KA).

Materijal i metode: Pripremljene su dve serije PNE sa 20% (m/m) triglicerida srednje duZine lanca i 4% (m/m)
surfaktanta. Prva serija stabilizovana je smeSom polisorbata 80 (P80) i lecitina (L), uz variranje KA, a druga C-C,  alkil
poliglukozidnim (APG) surfaktantom uz iste KA. Na uredaju Ultra Turrax dobijene su preemulzije, koje su podvrgnute
homogenizaciji pod visokim pritiskom (Emulsiflex C3, Avestin, Canada). Primenjeno je pet ciklusa homogenizacije, pri
pritisku od 300 bara. Veli¢ina kapi i povrsinsko naelektrisanje kapi (zeta potencijal) odredivani su na uredaju Zetasizer
Nano-ZS 90 (Malvern Instruments, UK).

Rezultati: U cilju procene preliminarne fizi¢ke stabilnosti, neposredno nakon izrade i nakon 7 i 14 dana ¢uvanja
uzorka, mereni su zeta potencijal, polidisperzni indeks (Pl), veli¢ina kapi, elektriéna provodljivost i pH. PNE sa zeta
potencijalom vis$im od +30 i nizim od -30mV smatraju se stabilnim. Nakon dodatka KA, vrednosti zeta potencijala su
bile viSe od +30mV. Emulzija stabilizovana smeSom P80 i L imala je vrednost nizu od -30mV. Veli¢ina kapi bila je u
opsegu od 172.7 do 298nm, a PDI u rasponu 0.112 - 0,248.

Zakljucak: Dobijene su fizicki stabilne nanoemulzije sa pozitvno naelektrisanom povrsinom cestica, kao potencijalni
nosaci negativno naelektrisanih API.

Kljuéne reéi: nanoemilzije, surfaktanti, katjonski amfifili/kosurfaktanati, zeta potencijal

DEVELOPMENT OF A POSITIVELY CHARGED NANOEMULSIONS: A PREFORMULATION STUDY
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Introduction: Positively charged oil-in-water (O/W) nanoemulsions (PNE) are effective carriers for drugs which can,
by enhanced substantivity after topical application (for example, on skin or eye mucous membrane), prolong skin/
mucous membrane contact, and facilitate penetration or permeation of drug into the skin/mucous membrane.

The Aim:_To develop physically stable PNE, with small droplet diameter, by variation of both surfactant types and
cationic amphiphiles/co-surfactants (CA).

Materials and Methods: Two series of PNE were prepared with 20% (m/m) of medium-chain triglycerides and 4%
(m/m) surfactant. First series was stabilised by mixture of polysorbate 80 (P80) and lecithin (L), with varying of CA,
and the second one by mixture of C-C,  alkylpolyglucoside (APG) surfactant and the same CA. Preemulsions were
acquired by Ultra Turrax machine and were subjected to the high pressure homogenisation (Emulsiflex C3, Avestin,
Canada). Five cycles of homogenization at a pressure of 300 bar were applied. Droplet size and zeta potential were
measured on Zetasizer Nano-ZS 90 (Malvern Instruments, UK).

Results: Preliminary physical stability was evaluated by measuring of zeta potential, polidispersity index (P1), droplet
size, electrical conductivity and pH. Samples were taken immediately after preparation and 7 and 14 days after. PNE
with zeta potential above +30mV and below -30mV are considered stable. After the addition of CA, zeta potential
values were higher than +30mV. Emulsions stabilized with a mixture of P80 and L, had a value less than -30mV.
Droplet size was in the range of 172.7-298nm, while Pl range was 0.112-0.248.

Conclusion: Physically stable nanoemulsions with positively charged particle surface are obtained as potential
carriers of negatively charged API.

Keywords: nanoemulsions, surfactants, cationic amphiphilee/co-surfactants, zeta potential
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Uvod: Primena ekstruzije topljenjem u farmaceutskoj industriji je u poslednjoj deceniji usmerena na razvoj formu-
lacija sa tesko rastvoljivim lekovitim supstancama, kao i na razvoj formulacija sa modifikovanim oslobadanjem lekov-
ite supstance. Veliki broj faktora moze uticati na modifikaciju brzine oslobadanja leka iz ekstrudata.

Cilj rada: Ispitivanje uticaja molekulske mase i udela polietilenoksidnih polimera (PEO), udela lekovite supstance i
duZine ekstrudata na brzinu rastvaranja karbamazepina, kinetiku bubrenja i erozije ekstrudata, izradenih postupkom
ekstruzije topljenjem.

Materijal i metode: Ekstrudati su sadrzali karbamazepin (5-25%), Poloxamer 407 (15-25%; Lutrol F-127, BASF,
Nemacka) i polietilen oksidni polimer PEO WSR (50-80%; Dow, SAD). Koris¢eni su polimeri molekulskih masa
2-7x10°. Ispitivanje brzine rastvaranja karbamazepina iz pripremljenih ekstrudata praéeno je tokom 8 sati. Pracene
su promene u masi i dimenzijama ekstrudata tokom njihovog bubrenja i erozije.

Rezultati: Do znacajnijeg smanjenja brzine oslobadanja karbamazepina dolazi sa: pove¢anjem molekulske mase po-
limera, povecanjem udela polimera i povec¢anjem udela karbamazepina. DuZina ekstrudata ne uti¢e znacajnije na
brzinu rastvaranja karbamazepina. Analizom procesa bubrenja i erozije utvrdeno je da formulacije sa polimerima
vece molekulske mase sporije bubre i pokazuju manji procenat erozije, uzrokujuéi tako i usporavanje brzine rast-
varanja karbamazepina (30% u odnosu na 80% oslobodenog karbamazepina nakon 3 sata).

Zakljucak: Pravilnim odabirom vrste i udela polimera i odgovarajuceg udela lekovite supstance moguce je razviti
formulaciju koja pokazuje Zeljenu kinetiku oslobadanja lekovite supstance. Ekstrudati koji sadrze 25% karbamaze-
pina, 15% Poloxamer 407 i 60% PEO WSR-303 polimera molekulske mase 7x10° pokazuju usporeno oslobadanje
karbamazepina tokom 8 sati.

Kljuéne redi: ekstruzija topljenjem, PEO polimeri, karbamazepin, modifikovano oslobadanje lekovite supstance,
bubrenje, erozija
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Introduction: Although the major focus for the HME technology is the development of formulations to increase
the efficacy of poorly water-soluble compounds, there has also been an increase in the application of HME for the
development of controlled release formulations.

The Aim: Investigation of the influence of polyethylene oxide (PEO) polymers molecular weight and fraction,
carbamazepine fraction and extrudates length on carbamazepine dissolution rate and extrudates swelling and
erosion kinetics.

Materials and Methods: Extrudates contained carbamazepine (5-25%), Poloxamer 407 (15-25%; Lutrol F-127, BASF,
Germany) and polyethylene oxide polymer PEO WSR (50-80%; Dow, USA). Polymers of molecular mass 2—7x10°
were used. Dissolution test for the hot-melt extrudates was conducted for 8 hours. Changes in extrudates mass and
dimensions were monitored during swelling and erosion studies.

Results: Results have demonstrated that significant decrease of carbamazepine dissolution rate comes with: increase
in polymer molecular mass and ratio, or with increase in the ratio of carbamazepine. Extrudates length doesn’t affect
carbamazepine dissolution rate significantly. Dissolution rate profiles were compared using similarity and difference
factors. Analyzing the processes of swelling and erosion it was concluded that formulations with higher polymer
molecular mass swell slower and erode less, causing decrease of carbamazepine dissolution rate (30% in comparison
to 80% of carbamazepine released after 8 hours).

Conclusion: Choosing the right polymer type and ratios of polymer and active substance, it’s possible to develop
formulation that provides desired drug release. Extrudates containing 25% carbamazepine, 15% Poloxamer 407 and
60% PEO WSR-303 polymer (with molecular mass of 7x10°) demonstrate sustained release of carbamazepine for 8
hours.

Key words: hot-melt extrusion, PEO polymers, carbamazepine, modified drug release, swelling, erosion
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Uvod: Razvoj samo-dispergujucih nosaca je znacajna savremena strategija za unapredenje oralne isporuke tesko
rastvorljivih lekovitih supstanci. Samo-mikroemulgujuéi sistemi za isporuku lekovitih supstanci (SMEDDS) su
izotropne smese ulja i hidrofilnih surfaktanata koje se spontano disperguju u vodenim medijumima (npr. te¢nosti
u GIT-u) pri ¢emu se formiraju ulje-u-vodi (u/v) mikroemulzije. Dispergovanje SMEDDS je uglavhom brzo, ali ovakvi
sistemi su pogodni i za postizanje produZenog oslobadanja lekovite supstance. Razvoj SMEDDS nosaca zahteva
obiman istraZivacki rad.

Cilj: Formulacija i karakterizacija SMEDDS za oralnu isporuku ibuprofena (lekovita supstanca iz 2. grupe prema BSK).
Materijal i metode: Selekcija SMEDSS zasnovana je na ispitivanju velikog broja koncentrata pripremljenih od
surfaktanta (Labrasol®, Gattefosse), kosurfaktanta (Cremophor°RH40, BASF) i ulja (srednjelanéani trigliceridi (MCT)
ili maslinovo ulje). Karakterizacija koncentrata sa 10% ibuprofena obuhvatila je ispitivanje precipitacije lekovite
supstance/stabilnost disperzija koncentrata u vodenom medijumu (0,1M HCl i fosfatni pufer pH 7,2 (USP)), raspodele
veli¢ine kapi i in vitro brzine oslobadanja lekovite supstance.

Rezultati: Formiranje u/v mikroemulzija (Z-ave<100nm) detektovano je u najSirem rasponu masenog odnosa
surfaktant/kosurfaktant (K ) (od 9/1 do 1/9) i pH vrednosti u prisustvu 10% MCT. PCS analizom potvrdeno je
da ispitivani SMEDDS efikasno solubilizuju ibuprofen. Koli¢ina oslobodenog ibuprofena iz SMEDDS (u obliku
mekih kapsula sa 200 mg ibuprofena) dostizala je 70% pri 3/7<K_<7/3. Iz uzoraka u kojima preovladava jedan od
surfaktanata u smesi (Km<3/7 or Km>7/3) oslobodila se celokupna koli¢ina ibuprofena za 10-60 min.

Zakljucak: Optimizacija udela sastojaka omogucila je formulaciju SMEDDS sa ibuprofenom. Brzina oslobadanja
lekovite supstance bila je dominantno uslovljena K vredno3cu.

Kljuéne reéi: oralna isporuka; SMEDDS; ibuprofen.

FORMULATION AND CHARACTERISATION OF SELF-MICROEMULSIFYING
DRUG DELIVERY SYSTEMS (SMEDDS) FOR ORAL DELIVERY OF IBUPROFEN
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Department of Pharmaceutical Technology and Cosmetology, Faculty of Pharmacy, University of Belgrade

Introduction: Dosing poorly soluble drugs dissolved in self-dispersing formulations is beneficial for oral delivery
improvement. Self-microemulsifying drug delivery systems (SMEDDS) are isotropic mixtures of oils and hydrophilic
surfactants, which form oil-in-water (o/w) microemulsions by dilution in aqueous media (e.g., gastrointestinal
fluids). Although SMEDDS typically achieve great dispersion rate, they are also promissing carriers for sustained drug
release. SMEDDS development is still based on trial and error.

The Aim: To formulate and characterise SMEDDS for ibuprofen (BCS Class Il drug).

Materials and Methods: Screening of SMEDSS was based on the evaluation of numerous concentrates comprising
surfactant (Labrasol®, Gattefosse), cosurfactant (Cremophor’RH40, BASF) and oil (medium chain triglycerydes (MCT)
or olive oil). The concentrates loaded with 10% of ibuprofen were characterized for drug precipitation/stability on
dilution in 0,1M HCl and phosphat buffer pH 7.2 (USP), droplet size distribution and in vitro drug release.

Results: The formation of o/w microemulsions (Z-ave<100nm) was detected within the wide range of surfactant-
to-cosurfactant mass ratio (K_) (from 9/1 to 1/9) and pH values in concentrates containing 10%w/w of MCT. PCS
analysis confirmed that selected SMEDDS prevent the drug precipitation in aqueous media. Ibuprofen release from
SMEDDS (containing 200 mg of the drug in soft capsules) was up to 70% at 3/7<K_<7/3. When content of individual
surfactants prevealed (at Km<3/7 and Km>7/3) the drug release was completed in 10-60 min.

Conclusion: Optimisation of the surfactants and oil content enabled formulation of ibuprofen SMEDDS. The drug
release rate was controlled by K value.

Keywords: oral drug delivery; SMEDDS; ibuprofen.
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Uvod: Granulacija topljenjem u uredaju tipa fluidizirajuceg sistema je relativno nova metoda koja ima znacajne
prednosti u odnosu na konvencionalne metode. Podrazumeva upotrebu vezivnih sredstava sa relativno niskom
temperaturom topljenja, koja mogu biti dodata u vidu rastopa (metoda rasprsivanja) ili u vidu Cvrstih Cestica koje se
tope u toku samog postupka (in situ metoda).

Cilj: Cilj ovog rada bila je analiza uticaja koncentracije veziva, pritiska vazduha za rasprsivanje i temperature
otopljenog veziva na raspodelu veli¢ine i proto¢na svojstva granula.

Materijal i metode: Granualacija je izvodena na uredaju Mycrolab fluid bed processor (OYSTAR Huittlin, Nemacka)
koji je modifikovan uvodenjem dodatnih grejaa. Gelucire 44/14 (Gattefosse, Francuska), lauroilpolioksiglicerid,
je koris¢en kao vezivno sredstvo. U preliminarnoj fazi ispitan je raspon koncentracija veziva pri kojima je moguce
posti¢i kontrolisan poces granulacije, kao i uticaj temperature otopljenog veziva na karakteristike granula. Uticaj
koncentracije veziva i pritiska vazduha za rasprsivanje je dalje analiziran primenom centralnog kompozit dizajna.
Rezultati: Dobijeni rezultati ukazuju na izrazen uticaj temperature otopljenog veziva i temperature ulaznog vazduha
na karakteristike dobijenih granulata. Pokazano je da se pri sadrzaju veziva izmedu 10% i 28% mogu dobiti granulati
prihvatljivih karakteristika. Analiza uticaja sadrZaja veziva i pritiska vazduha za rasprsivanje ukazuje na to da je
neophodno dobro poznavanje procesa i pazljiv odabir vrednosti ovih faktora kako bi se dobile granule Zeljene
veli¢ine i dobrih protocnih svojstava.

Zakljuéci: Rezultati dobijeni u ovom radu ukazuju na to da se primenom metodologije povriine odgovora moze
postici bolje razumevanje i kontrola postupka granulacije topljenjem.

Kljuéne redi: granulacija topljenjem, uredaj tipa fluidizirajueg sistema, metodologija povrsine odgovora.

MELT GRANULATION IN FLUIDIZED BED:
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Introduction: Melt granulation in fluidized bed is emerging technique that has significant advantages over
conventional granulation methods. It involves the use of binders with relatively low melting point, which can be
added either in the form of molten liquid (spray-on procedure) or as discrete particles that melt during the process
(in situ procedure).

The Aim: The aim of this study was to investigate the influence of binder content, spray air pressure and molten
binder temperature on granule size distribution and granule flowability.

Materials and Methods: Granulation process was performed in the Mycrolab fluid bed processor (OYSTAR Huttlin,
Germany), which was modified by introducing additional heaters. Gelucire 44/14, lauroyl polyoxylglyceride, was
used as meltable binder. In the preliminary phase of the present study, the range of binder concentrations that
result in controlable granulation process and the influence of molten binder temperature on granule characteristics
were investigated. The influence of binder content and spray air pressure was further investigated using central
composite design.

Results: The results obtained indicate pronounced influence of molten binder temperature and inlet air temperature
on granule characteristics. It was shown that binder content between 10% and 28% percent results in acceptable
granule characteristics. Analysis of the effect of binder content and spay air pressure indicate that thorough process
understanding and careful adjustment of these factors is needed in order to obtain granules of desired size and good
flow properties.

Conclusion: The results obtained indicate that response surface methodology can be applied for better understanding
and control of melt granulation process.

Keywords: melt granulation, fluid bed processor, response surface methodology.
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Autor: Ana Sulovi¢, Olivera Kaljevi¢

e-mail adresa: anasulovic@gmail.com; oljakaljevicl0@gmail.com

Mentor: doc. dr Snezana Savi¢; asist. dipl. farm. lvana Panteli¢

Katedra za farmaceutsku tehnologiju i kozmetologiju, Farmaceutski fakultet Univerziteta u Beogradu

Uvod: Kortikosteroidi su najéesée primenjivani lekovi u dermatologiji zbog svog antiinflamatornogiimunosupresivnog
efekta. Poznato je da indukuju izbeljivanje koZe kao posledica vazokonstrikcije mikrovaskulature koZe Sto se moze
koristiti za ispitivanje njihove dermalne raspoloZivosti.

Cilj: Cilj ovog rada je poredenje dermalne raspoloZivosti hidrokortizona (HC) iz podloga stabilisanih prirodnim alkil
poliglukozidnim emulgatorom, radi procene uticaja primenjenog nosaca na isporuku leka.

Materijal i metode: U model podlogama variran je dodatak korastvarata/penetracionih inhensera: izopropanol
(10%), glicerol (20%) i propilenglikol (20%). HC (1%) je u izradene podloge inkorporiran suspendovanjem.
Farmakodinamska aktivnost HC iz podloga ispitana je kroz dve in vivo studije pod okluzijom. Pilot studija: uzorci (25
mg/cm?) su ostavljeni u kontaktu sa koZom tokom osam definisanih vremenskih intervala (0,25-6h). Tokom naredna
24h vriena su merenja eritema indeksa (El- parametar farmakodinamskog odgovora) i transepidermalnog gubitka
vode (TEGV- parametar integriteta kozne barijere). Studija dermalne raspoloZivosti: nakon izlaganja koze uzorcima
tokom vremena D,, ED, i D, (rezultat pilot studije), vrednosti El i TEGV merene su nakon 2, 4, 6, 20 i 24h.

Rezultati: Pilot studija ukazuje na maksimalnu permeaciju HC u stratum korneum 6h od aplikacije uzoraka Sto se
moze objasniti saturacijom SC rastvorenom frakcijom leka uz uspostavljanja ravnoteze izmedu dalje permeacije i
eliminacije. Dobijene povrsine ispod krive pra¢enog smanjenja El (PIK__ ) ukazuju da su uzorci sa propilenglikolom i
izopropanolom uslovili najsnaznije izbeljivanje koze.

Zakljucci: Najbolja dermalna raspoloZivost HC pokazana je iz model podloga sa propilenglikolom i izopropanolom.
Dodatak navedenih korastvarada/inhensera nije znadajno uticao na povecéanje TEGV, odnosno integritet kozne
barijere.

Kljuéne redi: vazokonstriktorni test, alkil poliglukozidi, hidrokortizon.
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Introduction: Corticosteroids are the most frequently prescribed topical drugs due to their anti-inflammatory and
immunosuppressive effect. They are known to induce skin blanching through vasoconstriction of cutaneous vessels
which may be employed for their dermal bioavailability assessment.

The Aim: The aim of this work was to compare hydrocortisone (HC) skin absorption from bases stabilized with a
natural-origin alkyl polyglucoside emulsifier, and evaluate influence of the carrier on drug delivery.

Materials and Methods: Model bases were prepared with varying co-solvents/penetration enhancers:
isopropanol (10%), glycerol (20%) and propylene glycol (20%). HC (1%) was suspended in the prepared bases. HC
pharmacodynamic activity from samples was evaluated through two in vivo studies under occlusion. Pilot study:
skin was exposed to samples (25mg/cm?) for eight different dose durations (0,25-6h). Throughout the following
24h, erythema index (El- pharmacodynamic response parameter) and transepidermal water loss (TEWL- skin barrier
integrity) were assessed. Dermal bioavailability study: after three dose durations D,, ED, and D, (data obtained
through pilot study), El and TEGV were measured after 2, 4, 6, 20 and 24h.

Results: Pilot study revealed that maximal HC stratum corneum permeation has occurred 6h after sample
application, possibly due to the SC saturation by the dissolved drug and equilibrium between further permeation
and drug elimination. Obtained areas under the curves of the recorded El decrease (AUC__ ) indicate that propylene
glycol and isopropanol-loaded samples have induced significant skin blanching.

Conclusion: Enhanced HC dermal bioavailability was shown from the investigated bases containing propylene glycol
or isopropanol. The addition of the varied co-solvents/enhancers has not significantly affected TEWL, i.e. skin barrier
integrity.

Keywords: vasoconstriction, alkyl polyglucosides, hydrocortisone.
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Uvod: Tape stripping (TS) predstavlja in vivo metodu ispitivanja perkutane penetracije lekova kojom se moze
predvideti njihova raspoloZivost kroz koZu. Zasniva se na sukcesivnom skidanju slojeva stratum korneuma (SC)
adhezivnim trakama, nakon definisanog vremena od aplikacije uzoraka. Do usvajanja konacnog protokola ispitivanja,
neophodan je rad na optimizaciji metode.

Cilj: Cilj rada je poredenje rezultata dermalne raspoloZivosti hidrokortizona (HC) dobijenih TS tehnikom sa
vazokonstriktornim testom kao, izuzev klinickih studija, jedinom regulatorno prihvaéenom metodom ispitivanja
lekova koji se primenjuju na koZzi.

Materijal i metode: Ispitivanje je sprovedeno na podlogama stabilisanim alkil poliglukozidnim emulgatorom novije
generacije, uz variranje korastvara¢a/penetracionih inhensera: izopropanol (10%), glicerol (20%) i propilenglikol
(20%). Nakon 3h od aplikacije uzoraka, sukcesivno je uklonjeno 10 adhezivnih traka na koje je izvrSen ujednaceni
pritisak (140g/cm?). Nakon ekstrakcije i odredivanje leka sa traka (HPLC), dobijeni su penetracioni profili HC.
Vazokonstriktorni test sproveden je nakon izlaganja koZe uzorcima tokom 1.5, 3 i 6h. Vrednosti eritema indeksa (EI-
parametar farmakodinamskog odgovora) merene su nakon 2, 4, 6, 20 i 24h.

Rezultati: Dobijeni penetracioni profili uzoraka (zavisnost koncentracije HC i normalizovane debljine uklonjenog
SC) ukazuju na znacdajno bolju penetraciju HC iz uzoraka sa propilenglikolom i izopropanolom. Ovi rezultati su u
saglasnosti sa sprovedenim vazokonstriktornim testom s obzirom da su za iste uzorke dobijene najvece povrsine
ispod krive pracenog smanjenja EI (PIK . ).

Zakljuéci: Komparativna primena dve in vivo metode ukazuje da se TS moZe uspesno koristiti za ispitivanje dermalne
raspoloZivosti lekova, uz ociglednu prednost da se moze primeniti za lekove iz razli¢itih terapijskih grupa.

Kljuéne redi: tape stripping, vazokonstriktorni test, hidrokortizon.
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Introduction: Tape stripping (TS) is an in vivo method of percutaneous penetration assessment of topical drugs that
could predict their skin bioavailability. It involves successive removal of stratum corneum (SC) layers with adhesive
tapes, after defined dose duration. However, until a final investigation protocol is adopted, further optimization of
the method is required.

The Aim: The aim of the study was to compare hydrocortisone (HC) dermal bioavailability data obtained through TS
technique with those acquired with skin blanching assay as, with the exception of clinical trials, the only established
in vivo investigation for topical drugs.

Materials and Methods: Tests were conducted on bases stabilized with a novel alkyl polyglucoside emulsifier, with
several co-solvents/penetration enhancers: isopropanol (10%), glycerol (20%) and propylene glycol (20%). 3h after
sample application, 10 adhesive tapes were successively removed after being submitted to uniform pressure (140g/
cm?). After suitable drug extraction and quantification (HPLC), HC penetration profiles were obtained. Skin blanching
assay was performed after three dose durations (1.5, 3 and 6h). Erythema index (El- pharmacodynamics response
parameter) was measured after 2, 4, 6, 20 and 24h.

Results: Calculated penetration profiles (HC concentration vs. normalized SC depth removed) imply an enhanced
HC penetration from propylene glycol and isopropanol-loaded samples. Results obtained are in accordance with the
conducted skin blanching assay since the same samples induced the highest areas under the curves of the monitored
El depletion (AUC,,,).

Conclusion: Comparative evaluation of the two in vivo methods indicate that TS may be successfully applied for
dermal bioavailability assessment of topical drugs, with an apparent advantage of being applicable to drugs from
different therapeutic groups.

Keywords: tape stripping, vasoconstriction, hydrocortisone.
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Uvod: Poligliceril-3 distearat (Cremophor® GS 32) je savremeni nejonski emulgator, koji se zbog visoke kompatibilnosti
sa koZzom preporucuje za izradu kozmeti¢kih u/v emulzija za razli¢ite namene.

Cilj rada: Cilj rada je bio da se primenom Plackett Burman-ovog eksperimentalnog dizajna proceni znacajnost
uticaja razli¢itih formulacijskih i procesnih parametara na reoloske karakteristike i fizicku stabilnost u/v emulzija
stabilizovanih upotrebom emulgatora poligliceril-3 distearat.

Materijal i metode: Postupkom izrade toplo/toplo izradeno je osam uzoraka emulzija, pri ¢emu su varirani sledeéi
faktori: koncentracija emulgatora (3% i 5%), udeo masne faze (20% i 40%), vrsta masnih amfifila (cetil alkohol,
stearil alkohol, stearinska kiselina, gliceril stearat), faza u kojoj je rastvoren emulgator, redosled dodavanja
faza i brzina mesanja u toku izrade (650 o/min i 1050 o/min). Rezultati dobijeni 72h nakon izrade emulzija (pH
vrednosti, vrednosti elektriéne provodljivosti, visine odvojenog sloja nakon testa centrifugiranja, reoloski parametri:
maksimalni i minimalni prividni viskoziteti i histerezne povrsine) su analizirani primenom metode Plackett Burman-
ovog eksperimentalnog dizajna.

Rezultati: Na osnovu dobijenih rezultata, primenom metode Plackett Burman-ovog eksperimentalnog dizajna,
utvrdeno je da koncentracija emulgatora poligliceril-3 distearata, udeo masne faze i vrsta masnih amfifila imaju
najvedi uticaj na fizitku stabilnost i reoloske karakteristike ispitivanih u/v kozmeti¢kih emulzija.

Zakljucak: Primenjena metoda Plackett Burman-ovog eksperimentalnog dizajna omogucava dobijanje velikog broja
informacija o uticaju razlicitih formulacijskih i procesnih parametara na kvalitet kozmetickih emulzija, izradom malog
broja uzoraka, sto moze biti od velikog prakti¢nog znacaja.

Klju€ne reéi: poligliceril-3 distearat, u/v emulzije, reologija, fizi¢ka stabilnost, eksperimentalni dizajn
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Introduction: Polyglyceryl-3 distearate (Cremophor® GS 32) is a nonionic emulsifier with good physiological
compatibility, suitable for the manufacture of cosmetic O/W emulsions.

The Aim: The aim of this study was to evaluate significance of the influence of different formulation and process
parameters on the rheological properties and physical stability of the o/w emulsions stabilized by polygliceril-3
distearate using Plackett-Burman experimental design.

Material and Methods: Eight samples were prepared using hot/hot procedure varying the following factors: the
concentrations of emulsifier (3% and 5%) and oil phase (20% and 40%), type of fatty amphiphile (cetyl alcohol,
stearyl alcohol, stearic acid, glyceryl stearate), the phase in which the emulsifier is added, the order of phase
addition and stirring speed during preparation (650 rpm and 1050 rpm). Results obtained 72h after the preparation
(values of pH and electrical conductivity, the height of separate layers after centrifugation test, apparent viscosities
and hysteresis area were analyzed using Plackett-Burman experimental design.

Results: Based on the results obtained using the Plackett-Burman experimental design it was determined that the
concentrations of emulsifier and oil phase and the type of fatty amphiphile had the greatest influence on the physical
stability and rheological properties of the investigated o/w cosmetic emulsions.

Conclusion: Placket-Burman experimental design method allows evaluation of the influence of various formulation
and process parameters on the quality of cosmetic emulsions on the basis of relatively few samples prepared, which
can be of great importance in practice.

Key words: polyglyceryl-3 distearate, o/w emulsions, rheology, physical stability, experimental design

PROCENA UTICAJA VRSTE | KONCENTRACUJE LIPOFILNIH KOEMULGATORA
NA REOLOSKE KARAKTERISTIKE | FIZIEKU STABILNOST U/V KOZMETICKIH KREMOVA
PRIMENOM METODA EKSPERIMENTALNOG DIZAJNA
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Uvod: Cetearil glukozid (TEGO® Care CG 90, Evonik, Nemacka) je savremeni, prirodni nejonski emulgator iz grupe
alkilpoliglukozida. Biodegradabilan je i u niskim koncetracijama pogodan za izradu stabilnih kozmetickih U/V
kremova za razli¢ite namene.

Cilj rada: Procena uticaja vrste i koncentracije lipofilnih koemulgatora na reoloske karakteristike i fizicku stabilnost
U/V kozmeti¢kih kremova primenom D-optimalnog eksperimentalnog dizajna.

Materijal i metode: Kremovi, sa udelom masne faze od 30%, stabilizovani su upotrebom 1% cetearil glukozida i
izradeni postupkom toplo/toplo. Formulacije su se razlikovale po tipu lipofilnog koemulgatora (stearinska kiselina,
stearil alkohol, cetil alklohol, glicerilstearat) i/ili njihovom medusobnom odnosu, u ukupnom udelu od 5%.
Pripremljenim kremovima, 72h nakon izrade, odredene su pH vrednosti, vrednosti elektri¢ne provodljivosti, visine
odvojenog sloja nakon testa centrifugiranja, prividni viskoziteti (maksimalni i minimalni) i histerezna povrsina.
Odgovarajucim statistickim metodama procenjen je uticaj vrste i koncentracije lipofilnih emulgatora na navedene
parametre.

Rezultati: Rezultati ispitivanja su pokazali da stearinska kiselina i glicerilstearat znacajno uticu na pH vrednost i
elektri¢nu provodljivost ispitivanih kremova, dok su vrednosti prividnih viskoziteta i histerezne povrsine pod domi-
nantnim uticajem glicerilstearata.

Zakljucak: Primenom metoda eksperimentalnog dizajna moguce je, na relativno jednostavan nacin, proceniti uticaj
formulacijskih parametara na kvalitet kremova, Sto mozZe da bude od velikog prakticnog znacaja u razvoju novih
formulacija kozmetickih kremova.

Kljuéne regi: cetearil glukozid, lipofilni koemulgatori, U/V kremovi, reologija, fizi¢ka stabilnost, eksperimentalni dizajn

APPLICATION OF EXPERIMENTAL DESIGN METHODS
TO ASSESS THE EFFECT OF LIPOPHILIC CO-EMULSIFIER TYPE AND CONCENTRATION
ON THE RHEOLOGICAL PROPERTIES AND PHYSICAL STABILITY OF O/W COSMETIC CREAMS
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Introduction: Cetearyl Glucoside (TEGO® Care CG 90, Evonik, Germany) is a natural, nonionic emulsifier of an alkyl
polyglucoside type, belonging to the new biodegradable surfactant generation. Stable cosmetic O/W all-purpose
creams are achieved at low concentration level of cetearyl glucoside.

The Aim: Assessment of lipophilic co-emulsifier type and concentration effect on the rheological properties and
physical stability of O/W cosmetic creams through application of D-optimal experimental design.

Materials and Methods: Creams containing 30% oil phase, were stabilized with 1% of cetearyl glucoside and
prepared using hot/hot procedure. The lipophilic co-emulsifier type (stearic acid, stearyl alcohol, cetyl alcohol,
glyceryl stearate) and concentration ratio were varied, up to 5%. The values of electrical conductivity and pH, height
of the separated layer after centrifugation test, apparent viscosities (maximal and minimal) and hysteresis area
were investigated 72h after preparation. The effect of lipophilic co-emulsifier type and concentration on specified
parameters was determined by using appropriate statistical methods.

Results: Study results had shown significant influence of stearic acid and glyceryl stearate on pH and electrical
conductivity values, while apparent viscosity values and hysteresis area were directly affected by gliceryl stearate.
Conclusion: Influence of formulation parameters on creams’ quality can simply be assessed through application of
experimental design methods. These methods are expected to have practical importance for new cosmetic cream
formulations development.

Key words: Cetearyl Glucoside, lipophilic co-emulsifiers, O/W creams, rheology, physical stability, experimental
design methods
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UTICAJ POMOCNIH MATERIJA NA FARMACEUTSKOTEHNOLOSKE OSOBINE TABLETA
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Uvod: Ekscipijensi se dodaju u preparat kako bi im se povecala masa, otklonili nedostaci lekovite supstance i olaksala
primena. Vezivna sredstva kod tableta osiguravaju povezivanje Cestica lekovite supstance i sredstva za dopunjavanje
u vece aglomerate, pri ¢emu poboljsavaju osobine proticanja i kompresibilnosti. Vrsta i koli¢ina upotrebljenog veziva
pokazatelj je ¢vrstoce i raspadljivosti tableta.

Cilj rada: bio je ispitivanje uticaja razli¢itih tipova vezivnih sredstava na fizicko-hemijske i farmaceutsko-tehnoloske
osobine formulacija tableta sa litijum-karbonatom.

Materijal i metode: Metodom vlazne granulacije, izradene su cetiri formulacije tableta, sledeceg sastava:
odgovarajuce vezivno sredstvo u potrebnoj koncentraciji (vodeni rastvori: skrob, 10%; Zelatina, 4%; karmeloza-
natrijuma, 5% i alkoholni rastvor Kollidon®-a,5%) i ostale komponente (litijum-karbonat 300 mg po tableti; laktoza,
monohidrat; magnezijum stearat). SadrZaj litijum-karbonata, izgled izradenih tableta i raspadljivost su odredeni po
propisu Ph. Jug. IV, a variranje mase, ¢vrstina i friabilnost po propisu Ph. Jug. V.

Rezultati rada: Raspadljivost tableta kod svih formulacija ne zadovoljava farmakopejski propis. Tablete izradene sa
skrobom i Zelatinom zadovoljavajuceg su sadrzaja aktivne supstance, izgleda tableta, friabilnosti, Cvrstine i variranja
mase, dok su tablete sa karmeloza-natrijumom zadovoljavajuéeg sadrzaja aktivne supstance i variranja mase, a
nezadovoljavajuceg izgleda tableta, friabilnosti i ¢vrstine. Tablete sa Kollidon® zadovoljavajuceg su sadrZaja aktivne
supstance, variranja mase i izgleda tableta, a nezadovoljavajuce kod friabilnosti i Cvrstine.

Zakljucak: PredloZene formulacije tableta litijum-karbonata imaju zadovoljavajuéi integritet — ¢vrstocu, friabilnost
i izgled, kao i sadrzaj lekovite supstance, ali ne i raspadljivost — Sto ukazuje na nedostatak sredstva za raspadanje i
potrebu korigovanja formulacija.

Kljuéne reéi: tablete; sredstva za vezivanje; skrob, kukuruzni; Zelatina; karmeloza-natrijum; Kollidon®

EFFECT OF EXCIPIENTS ON PHARMACEUTICAL AND TECHNOLOGICAL PROPERTIES OF TABLETS
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e-mail address: jocic.emilija@gmail.com

Mentor: prof. dr sc. pharm. Marija Toski¢-Radojici¢

Pharmaceutical technology Il, Military Medical Academy, Faculty of Medicine University of Ni§

Introduction: Excipients are added to product in order to increase weight and facilitate implementation. Binders
provide connecting particles of medicinal substances and means, supplementing agglomerates, which improved
flow properties and compressibility. Type and amount of binder is an indicator of the strength and disintegration.
Aim: To evaluate influence of different types of binders on physical-chemical and pharmaceutical-technological
properties of tablet formulation lithium carbonate.

Material and methods: wet granulation method, developed four formulations of tablets, following composition:
suitable binderin required concentration (aqueous solution: starch, 10%; gelatin, 4%; sodium-carboxymethylcellulose,
5% and 5% alcoholic solution of Kollidon ® , 5%) and other components (lithium carbonate 300 mg per tablet,
lactose monohydrate, magnesium stearate). Determination of lithium carbonate, visual appearance and testing
disintegration performed by the regulations of Ph. Jug. IV, and testing mass, hardness and friability by the regulations
of Ph. Jug. V.

Results: Disintegration of tablet formulation doesn’t meet pharmacopoeial regulations. Tablets with starch
and gelatin satisfied requests for determination of lithium carbonate, visual appearance, testing mass, hardness
and friability, while tablets with sodium-carboxymethylcellulose satisfied requests for determination of lithium
carbonate, testing mass but not for visual appearance, hardness, friability. Tablets with Kollidon ® satisfied requests
for lithium carbonate, testing mass, visual appearance, and haven’t satisfied request for hardness, friability.
Conclusion: : Formulation of lithium carbonate tablets have sufficient integrity-strength, friability, appearance,
content of drug, but not disintegration, which indicates a lack of means for decomposition and need to correct
formulations.

Keywords: tablets, binders , corn starch, gelatin, sodium carboxymethylcellulose, Kollidon®
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VISKOZNE KAPI ZA OCI SA DEKSPANTENOLOM
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Uvod: Kapi za oci su najéesée primenjivani lekoviti oblici u oftalmologiji, ali pokazuju kao nedostatak vrlo kratak
kontakt sa roznjaéom. Moguce resenje ovog problema je povecanje viskoziteta kapi za oci. Takode, znacdajno je i
neophodno izraditi viskozne kapi za oci sa dekspantenolom za pacijente kod kojih je zabranjeno primeniti kapi sa
konzervansom i usled njihove nedostupnosti na trzistu kao jednodoznih preparata.

Cilj rada: Cilj je da se analizom dostupne literature i postojecih preparata, formulisu i ispitaju viskozne kapi za o€i sa
dekspantenolom.

Materijal i metode: Analizom dostupne literature i postojecih preparata formulisali smo rastvor dekspantenola sa
hidroksipropilmetilcelulozom, prema farmakopejskim propisima i zahtevima Dobre Proizvodacke Prakse, tako da
je koncentracija dekspantenola 3%. Potenciometrijsko odredivanje pH vrednosti vrSeno je direktnim uranjanjem
elektrode u preparat. Sadrzaj je odreden primenom RP-HPLC metode. Sterilnost je ispitana po zahtevima koje
propisuje Ph. Jug. V.

Rezultati: Preparat ispunjava farmakopejske zahteve za sterilnost, a sadrzaj dekspantenola je u okviru dozvoljenih
odstupanja. lzradene kapi obezbeduju dobru podnosljivost na osnovu izmerene pH vrednosti. Rezultati pokazuju
da ¢e pacijent dobiti preparat zadovoljavajuceg kvaliteta koji ¢e ispoljiti optimalno terapijsko delovanje pri le¢enju
odredenog oboljenja oka.

Zakljucak: Striktnim postovanjem utvrdenih i validiranih postupaka i procesa u izradi, omoguc¢avamo obolelom da
primeni bezbedan i efikasan lek.

Kljuéne reci: Viskozne kapi, oci, dekspantenol

VISCOUS EYE DROPS WITH DEXPANTHENOL

Author: Aleksandra Stoli¢, Anja Miti¢, Milica Mili¢

e-mail address: stolic_aleksandra@yahoo.com
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Military Medical Academy, Faculty of Medicine University in Ni$

Introduction: Eye drops are most commonly applied forms in ophthalmology, but show a lack of such a brief contact
with the cornea. A possible solution is to increase the viscosity of the eye drops. Also, it is significant and necessary to
produce viscous eye drops with dexpanthenol for the patients who are forbidden to apply drops with preservative,
and due to their unavailability in the market as single dose preparations.

The Aim: The aim is to analyze the available literature and existing products, formulate and examine viscous eye
drops with dexpanthenol.

Materials and Methods: The analysis of available literature and existing products helped us to formulate solution of
dexpanthenol with hydroxypropylmethylcellulose, in accordance with pharmacopoeial regulations and requirements
of the Good Manufacture Practice, so that the concentration of dexpanthenol is 3%. Potentiometric determination
of pH values was performed by direct immersion of the electrode in preparation. The content was determined by
applying RP-HPLC method. Sterility was tested by the requirements prescribed by the Ph. Yug. V.

Results: The preparation meets pharmacopoeial requirements for sterility, and the content of dexpanthenol is
within the requirements. Made drops ensure good compatibility on the basis of the measured pH values. The patient
will get a satisfactory quality product that will bring out the optimal therapeutic effect in treating certain diseases
of the eye.

Conclusion: Respect the established and validated procedures and processes in the development, enable the sick to
apply safe and effective medicine.

Key words: Viscous drops, eyes, dexpanthenol
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Uvod: Kapi za oci su najées¢e primenjivani lekoviti oblici u oftalmologiji, ali pokazuju kao nedostatak vrlo kratak
kontakt sa roznjacom. Moguce resenje ovog problema je povecanje viskoziteta kapi za oci. Takode, znacajno je i
neophodno izraditi viskozne kapi za oci sa dekspantenolom za pacijente kod kojih je zabranjeno primeniti kapi sa
konzervansom i usled njihove nedostupnosti na trzistu kao jednodoznih preparata.

Cilj rada: Cilj je da se analizom dostupne literature i postojecih preparata, formulisu i ispitaju viskozne kapi za o¢i sa
dekspantenolom.

Materijal i metode: Analizom dostupne literature i postojecih preparata formulisali smo rastvor dekspantenola sa
hidroksipropilmetilcelulozom, prema farmakopejskim propisima i zahtevima Dobre Proizvodacke Prakse, tako da
je koncentracija dekspantenola 3%. Potenciometrijsko odredivanje pH vrednosti vrseno je direktnim uranjanjem
elektrode u preparat. SadrZaj je odreden primenom RP-HPLC metode. Sterilnost je ispitana po zahtevima koje
propisuje Ph. Jug. V.

Rezultati: Preparat ispunjava farmakopejske zahteve za sterilnost, a sadrzaj dekspantenola je u okviru dozvoljenih
odstupanja. lzradene kapi obezbeduju dobru podnosljivost na osnovu izmerene pH vrednosti. Rezultati pokazuju
da ce pacijent dobiti preparat zadovoljavajuéeg kvaliteta koji ¢e ispoljiti optimalno terapijsko delovanje pri lecenju
odredenog oboljenja oka.

Zakljucak: Striktnim posStovanjem utvrdenih i validiranih postupaka i procesa u izradi, omoguéavamo obolelom da
primeni bezbedan i efikasan lek.
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Introduction: Eye drops are most commonly applied forms in ophthalmology, but show a lack of such a brief contact
with the cornea. A possible solution is to increase the viscosity of the eye drops. Also, it is significant and necessary to
produce viscous eye drops with dexpanthenol for the patients who are forbidden to apply drops with preservative,
and due to their unavailability in the market as single dose preparations.

The Aim: The aim is to analyze the available literature and existing products, formulate and examine viscous eye
drops with dexpanthenol.

Materials and Methods: The analysis of available literature and existing products helped us to formulate solution of
dexpanthenol with hydroxypropylmethylcellulose, in accordance with pharmacopoeial regulations and requirements
of the Good Manufacture Practice, so that the concentration of dexpanthenol is 3%. Potentiometric determination
of pH values was performed by direct immersion of the electrode in preparation. The content was determined by
applying RP-HPLC method. Sterility was tested by the requirements prescribed by the Ph. Yug. V.

Results: The preparation meets pharmacopoeial requirements for sterility, and the content of dexpanthenol is
within the requirements. Made drops ensure good compatibility on the basis of the measured pH values. The patient
will get a satisfactory quality product that will bring out the optimal therapeutic effect in treating certain diseases
of the eye.

Conclusion: Respect the established and validated procedures and processes in the development, enable the sick to
apply safe and effective medicine.
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PRIMENA RAZVIJENIH POPULACIONIH MODELA KARBAMAZEPINA — BAJESOVA ANALIZA
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Uvod: Inicijalno postavljeni rezimi doziranja (RD) se mogu korigovati putem pravila linearne farmakokinetike
(FK) i izracunatih individualnih FK parametara, koristeéi ili ne prethodno razvijene populacione modele. Znadaj
populacionih modela je razmatranje inter- i intraindividualne varijabilnosti u FK leka. Primenom Bajesove analize
moguce je iskoristiti ove modele u individualizaciji RD. Tako, na osnovu izmerenih koncentracija i populacionog FK
modela, koji ukljucuje izvore varijabilnosti, procenjujemo FK parametre za odredenog pacijenta.

Cilj rada: Procena potrebe za prilagodavanje RD karbamazepina (CBZ) kod pacijenata primenom Bajesove analize uz
koris¢enje razli¢itih populacionih FK modela.

Materijal i metode: Bajesova analiza sprovedena primenom NONMEM softvera (verzija 6, IconDevelopments).
Razvijeni populacioni modeli za procenu relativnog klirensa (CL/F) CBZ daju ulazne komande modelovanja. Modeli
su u obzir uzimali razli¢ite faktore identifikovane kao izvori varijabilnosti CL/F: godine, telesna masa, doza CBZ,
koterapija valproinskom kiselinom i fenobarbitonom. Procena je izvr§ena u grupi od 46 pacijenata, a podaci dobijeni
u toku terapijskog monitoringa.

Rezultati: Primena Bajesove analize pokazala je potrebu za prilagodavanjem RD za 8 pacijenata (17,39 %) koris¢enjem
jednog, odnosno za 7 pacijenata (15,22 %) uz preostala dva populaciona modela. Kod ostalih, prvobitno postavljeni
RD bio je adekvatan. Kod ukupno 5 istih pacijenata je uocena potreba za korekcijom RD u sva tri modela. Od ukupno
9 pacijenata kod 4 je postojala potreba za smanjenjem, a kod preostalih za povecanjem ukupne dnevne doze CBZ.
Zakljucak: Populacioni modeli su korisni kao smernice za prilagodavanje RD, a konkretne odluke o korekciji RD treba
sprovesti za svakog individualnog pacijenta, u zavisnosti od terapijskog odgovora i podnosljivosti.

Kljuéne reci: karbamazepin, populacioni model, varijabilnost, reZim doziranja, Bajesova analiza

APPLICATION OF DEVELOPED POPULATION PHARMACOKINETIC MODELS
OF CARBAMAZEPINE - BAYESIAN ANALYSIS
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Introduction: Initially determined drug dosage regimens (DR) can be adjusted using linear pharmacokinetic (PK)
rules, and by calculating individual PK parameters considering or not previously developed population models.
Population models are important because they include both inter- and intaindividual PK variability of drug. Bayesian
analysis can allow the use of these models in individualization of DR. Thus, based on measured concentrations and
population PK model, which includes all sources of variability, individual patient’s PK parameters can be predicted.
Aim: Consideration the need for carbamazepine (CBZ) DR adjustment, using Bayesian analysis and different
population PK models.

Materials and Methods: Bayesian analysis was conducted using NONMEM software (version 6, IconDevelopments).
Developed population models for estimating relative clearance (CL/F) of CBZ were used to create input modeling
commands. The models consider various factors identified as sources of variability in CL/F: age, body weight, CBZ
daily dose, cotherapy with valproic acid and phenobarbital. The prediction of individual CBZ CL/F was made in a
group of 46 patients whose data were obtained during therapeutic drug monitoring.

Results: Application of Bayesian analysis showed the need for DR adjustment in 8 patients (17.39%) using one, or
7 patients (15.22%) using other two population models. Other patients already had optimal DR. In 5 patients DR
adjustment was necessary according to all three models. Among 9 patients, 4 required dose reduction while others
needed increase in CBZ daily dose.

Conclusion: Population models can be useful as guidelines for adjusting DR, but the final decisions are based on
individual patient’s therapeutic response and drug tolerability.

Keywords: carbamazepine, population model, variability, dosing regimen, Bayesian analyses

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE



UTICAJ STAROSTI, POLA | KOMEDIKACIE NA KLIRENS LAMOTRIGINA
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Uvod: Lamotrigin (LTG) se ¢esto primenjuje u terapiji parcijalnih i generalizovanih epilepti¢nih napada, kod dece i
odraslih, zajedno sa valproinskom kiselinom (VPK) i karbamazepinom (KBZ). KBZ je induktor a VPK inhibitor izoenzima
UGT1A4 koji je najzastupljeniji u metabolizmu LTG (70%).

Cilj rada: Ispitati uticaj istovremene primene VPK i/ili KBZ, pola i starosti pacijenata na klirens (CLss) LTG u pacijenata
sa epilepsijom.

Materijal i metode: U istraZivanju je ucestvovalo 65 pacijenata, starosti 3-45 godina, koji su leceni na Institutu za
mentalno zdravlje, KBC Srbija. Pacijenti su primenjivali LTG+KBZ (18 pacijenata), LTG+KBZ+VPK (11 pacijenata) i
LTG+VPK (36 pacijenata). U uzorcima plazme su odredivane minimalne i maksimalne koncentracije LTG u stanju
ravnoteze. U statistickoj analizi je koriséen Mann-Whitney U-test.

Rezultati: Pacijenti na terapiji LTG+VPK+KBZ su imali zna¢ajno povedan CLss LTG (0,1835 L/h/kg) u poredenju sa
grupom LTG+VPK (0.0380 L/h/kg; p<0,001,) i zna¢ajno smanjen CLss LTG u poredenju sa grupom LTG+KBZ (0.3653
L/h/kg; p<0,05). Kod osoba Zenskog pola na terapiji LTG+VPK CLss LTG je bio zna¢ajno vedi u poredenju sa osobama
muskog pola (0,0457 10,0272 L/h/kg; p<0,05). U istoj grupi je CLss LTG bio znacajno veéi kod pacijenata mladih od 12
godina (0,0434 naspram 0,0275 L/h/kg; p<0,05).

Zakljucak: U prisustvu KBZ je znacajno ubrzana eliminacija LTG, dok je u prisustvu VPK usporena. U prisustvu VPK,
LTG se brze moze eliminisati kod pacijenata mladih od 12 godina i pacijenata Zenskog pola. Rezultati istrazivanja
ukazuju na mogucu korist od prilagodavanja doza LTG u zavisnosti od pola, starosti i komedikacije pacijenata.
Kljuéne reci: farmakokinetika, lamotrigin, valproinska kiselina, karbamazepin, interakcije
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Introduction: Lamotrigine (LTG) is often prescribed together with valproic acid (VPA) and carbamazepine (CBZ) for
partial and generalised seizures, in both children and adults. CBZ is an inductor while VPA is an inhibitor of the
UGT1A4 isoenzime, which is predominantly involved in the LTG metabolism (70%).

The Aim: To evaluate the influence of simultaneous administration of VPA and/or CBZ, gender and age on LTG
clearance (CLss) in patients with epilepsy.

Materials and methods: The study included 65 patients from the Institute of mental health, Clinical Centre, Serbia,
aged 3-45 years. They were treated with LTG+CBZ (18 patients), LTG+CBZ+VPA (11 patients) and LTG+VPA (36
patients). Peak and trough concentrations of LTG were measured from plasma samples in steady state. Statistical
analysis was performed using the Mann-Whitney U-test.

Results: Patients on the LTG+VPA+CBZ therapy had significantly higher CLss of LTG (0,1835 L/h/kg) compared to the
LTG+VPA group (0,0380 L/h/kg; p<0,001), and lower CLss of LTG compared to the LTG+CBZ group (0.3653 L/h/kg;
p<0,05). Females on LTG+VPA, had higher CLss of LTG than male patients in the same group (0,0457 vs 0,0272 L/h/
kg; p<0,05). In the same group, patients under 12 years had higher LTG CLss compared to older patients (0,0434 vs
0,0275 L/h/kg; p<0,05).

Conclusion: LTG is eliminated faster when CBZ is coadministered, while when VPA is coadministered LTG elimination
is slower. When VPA is coadministered, LTG might be eliminated faster in patients under 12 years and in females.
The results indicate that there might be a therapeutic benefit of LTG dose-adjustment according to gender, age and
comedication.

Key words: pharmacokinetics, lamotrigine, valproic acid, carbamazepine, interactions
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METODE INTERNE VALIDACIJE RAZVIJENOG POPULACIONOG
FARMAKOKINETICKOG MODELA KARBAMAZEPINA
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Mentori: asst. dr sc. Katarina Vuciéevi¢, prof. dr Branislava Miljkovi¢
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Uvod: Validacija populacionih farmakokinetickih modela moZe biti eksterna ili interna. Eksterna podrazumeva
upotrebu grupe pacijenata koja nije bila uklju¢ena u gradenje modela. Interna validacija obuhvata razlicite metode
kojima se testira kvalitet modela na grupi pacijenata ukljucenih u finalni populacioni model.

Cilj:. Evaluacija razvijenog populacionog farmakokinetickog modela karbamazepina metodama interne validacije.
Materijal i metod: Za internu validaciju je koris¢en softver NONMEM (ver.6, ICON Developments). Tehnike validacije
su obuhvatile: Jackknife, bootstrap, metod uklanjanja i ukrStene validacije. Za Jackknife tehniku je iz populacije
dobijeno 265 setova podatka tako da je u svakom setu po jedan pacijent iskljucivan. Bootstrap metodom je dobijeno
200 novih setova podataka slu¢ajnim odabirom pacijenata uz ponavljanje. Metodom ukrstene validacije je dobijeno
5 podgrupa podataka uz iskljucivanje po 20% pacijenata. U svakom od setova su procenjene vrednosti parametara i
izraCunato je odstupanje od parametara finalnog modela.

Rezultati: Procenjene vrednosti parametara Jackknife metodom su odstupale za maksimalno 3% od parametara
finalnog modela, osim parametra uticaja dnevne doze fenobarbitona koji je odstupao do 6.7%. Razlika vrednosti
objektivne funkcije za Jackknife setove podataka je pokazala doprinos svakog pacijenta u identifikovanim faktorima
varijabilnosti. Metodom uklanjanja dobijeni odnos kovarijanse i Cook-ov skor ukazuju da 3 pacijenta imaju visoke
vrednosti oba parametra ¢ime najviSe doprinose preciznosti procenjenih finalnih parametara. Nijedan pacijent
nema vrednost odnosa kovarijanse manju od grani¢ne 0.5. Bootstrap metodom i ukrStenom validacijom dobijeni su
rezultati za 95% interval pouzdanosti parametara koji odgovaraju vrednostima parametara finalnog modela.
Zakljucak: Rezultati interne validacije populacionog modela karbamazepina ukazuju da je dati model odgovarajuci
i stabilan.

Kljuéne redi: farmakokineticki populacioni model, interna validacija, karbamazepin

METHODS OF INTERNAL VALIDATION OF DEVELOPED POPULATION
PHARMACOKINETIC MODEL OF CARBAMAZEPINE
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Department of Pharmacokinetics and Clinical Pharmacy, Faculty of Pharmacy, University of Belgrade

Introduction: Internal validation includes a variety of methods used to test the quality of model on a patients
included in obtaining the final model.

The aim: Evaluation of population pharmacokinetic model of carbamazepine using internal validation methods.
Materials and methods: Software used for internal validation was NONMEM (ver.6, ICON Developments). Applied
validation techniques were: Jackknife, bootstrap, case-deletion, and cross-validation. For Jackknife technique 265
data sets were derived, so that in each set one patient was excluded. With bootstrap method 200 new data sets
were obtained. For cross-validation five sub-groups were obtained by exclusion of 20% of patients. In each of the sets
parameter values were assessed, and its deviation from the values of the final model was calculated.

Results: Using Jackknife method, the estimated parameter values did not deviate more than 3% of the final model
parameters, except parameter that influences the daily dose of phenobarbiton which deviated 6.7%. The difference
of objective function values for the Jackknife data sets showed the contribution of each patient in the identified
factors of variability. In case-deletion method the covariance ratio and Cook’s score indicated that 3 patients had
high values of both parameters demonstrating that they contribute the most to the precision of the final estimated
parameters. None of the patients has covariance ratio less than the limit 0.5. The results of bootstrap and cross-
validation showed that 95% confidence interval of estimated parameters correspond to the values of the tested final
model parameters.

Conclusion: The results of internal validation of population carbamazepine model suggest that the model is
appropriate and stable.

Key words: pharmacokinetic population model, internal validation, carbamazepine




RAZVOJ SINTETSKOG PUTA ZA DOBIJANJE SKELETA
PRIRODNOG ANTIMALARIKA- KORIALSTONIDINA
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Uvod: Malarija je infektivna bolest, izazvana parazitom iz roda Plasmodium, koja se prenosi ubodom zarazenog
komarca. Bolest je Siroko rasprostranjena u tropskim krajevima, pretezno u Africi, i godiSnje ubije skoro milion
ljudi. Svetska zdravstvena organizacija(WHO) procenjuje da od ukupnog broja umrle dece u Africi, 20% umre zbog
malarije. LeCenje malarije i dalje predstavlja veliki izazov zbog Cega postoji stalna potreba za novim, efikasnijim i
jeftinijim lekovima. Korialstonidin je alkaloid izolovan iz biljke Alstonia coriacea, familija Apocynaceae, koji pokazuje
znacajnu antimalarijsku aktivnost.

Cilj rada: Sinteza skeleta prirodnog antimalarika- korialstonidina.

Materijal i metode: Klju¢na reakcija u sintezi je zatvaranje sedmoclanog prstena Hekovom (Heck) reakcijom koja
predstavlja C-C kuplovanje aril halogenida i alkena u prisustvu paladijuma kao katalizatora u baznoj sredini.
Rezultati: Intramolekulskom ciklizacijom zatvoren je sedmoclani prsten, skelet korialstonidina u relativno dobrom
prinosu.

Zakljucak: Sintetisan bicikliéni proizvod, koji predstavlja skelet prirodnog antimalarika, otvara mogucnost dalje
modifikacije u cilju potpune sinteze molekula korialstonidina.

Kljucne reci: Korialstonidin, Hekova reakcija.

DEVELOPMENT OF SYNTHETIC ROUTE TOWARDS SKELETON
OF NATURAL ANTIMALARIAL PRODUCT - CORIALSTONIDINE
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Institute of Organic Chemistry, Faculty of Pharmacy University of Belgrade

Introduction: Malaria is an infectious disease caused by parasites of the species Plasmodium that are spread from
person to person through the bites of infected mosquitoes. Disease is widely spread in tropical regions, mostly in
Africa, and it takes nearly one million lives per year. World Health Organization(WHO) estimates that 20% of all
childhood deaths in Africa are due to malaria. Treatment of malaria still represents big challenge. That is why there
is a constant need for new, more efficient and cheaper medicaments. Corialstonidin is an alkaloid isolated from plant
Alstonia coriacea, family Apocynaceae, with significant antimalaric activity.

The Aim: Synthesis of natural antimalaric skeleton (Corialstonidine).

Materials and Methods: The key reaction in synthesis is the seven-membered ring formation using Heck reaction:
C-C coupling between aril halide and alkene in the presence of palladium catalyst under basic conditions.

Results: Bicyclic seven-membered ring, skeleton of alkaloid corialstonidine, was formed by intramolecular Heck
cyclization in relatively good yield.

Conclusion: Synthesised bicyclic product opens possibility for further modification in order to complete the synthesis
of molecule corialstonidine.

Key words: Corialstonidine, Heck reaction.

PALADIJUMOM KATALIZOVANA SINTEZA HETEROBICIKLIENIH JEDINJENJA
1Z ALENSKIH DERIVATA PROLINA
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Uvod: Paladijumom katalizovana reakcija nukleofilnog napada na alenski sistem se koristi u sintezi brojnih visoko
funkcionalizovanih molekula. Oblast naseg interesovanja bila je moguénost razvijanja metodologije intramolekulske
ciklizacije derivata (S)-prolina koji sadrze alensku funkcionalnu grupu, uz primenu reakcije paladijumom katalizovanog
nukleofilnog napada prolinskog azota na alenski sistem.

Cilj rada: Sinteza novih, visoko funkcionalizovanih, biciklicnih jedinjenja, koja sadrZze heteroatom, koristeéi kao
polazna jedinjenja alenske derivate (S)-prolina.

Materijal i metode: alenski derivat (S)-prolina (1 ekv.), aril-jodid (1 ekv.), Pd(OAc), (0,1 ekv.) i PPh3 (0,2 ekv.), u
DMF-u kao rastvaracu. Sturuktura i €istoca sintetisanih jedinjenja i intermedijera potvrdena je 'H NMR, 3C NMR i
masenom spektroskopijom.

Rezultati:. Supstrat za ciklizaciju je dobijen reakcijom karboksilne grupe N-Boc prolina i benzil-2,3-butadienil amina
pomocu DCC-a kao katalizatora. Deprotekcijom Boc zastitne grupe pomoc¢u CF,COOH dobijena je slobodna amino
grupa koja je nukleofil u ciklizaciji na alenski sistem. Sintetisano heterobiciklicno jedinjenje postoji u obliku dva
dijastereoizomera u odnosu 1:1, iako se zbog hiralnosti supstrata ocekivao jedan dijastereoizomer u visku.
Zakljucak: Sintetisana su heterobicikli¢na jedinjenja visoke funkcionalizovanosti, koja pokazuju slicnost sa brojnim
bioloski aktivnim jedinjenjima (npr. dipeptidima koji su poznati antimikrobni agensi). Ova metodologija se moze
primeniti za sintezu nekoliko bicikli¢nih prirodnih proizvoda, iz relativno jednostavnih prekursora.

Kljucne reci: ( S)-prolin, alen, aromati¢ni jodid, heterobiciklicno jedinjenje

PALLADIUM CATALYSED SYNTHESIS OF HETEROBICYCLIC COMPOUNDS
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Introduction: Palladium catalyzed nucleophile adition on the allene moiety was used in the synthesis of a many
highly functionalized molecules. The area of our interest was the possibility to develope a methodology of
intramolecular cyclization of allenyl-(S)-proline derivatives using palladium catalyzed reaction of nucleophile adition
on alllenyl functional group.

The Aim: Synthesis of new, highly functionalized, bicyclic compounds which contains heteroatom by using derivatives
of allenyl-(s)-proline as starting compounds. Structure and purity of the synthesized compounds and intermediates
was confirmed by *H NMR, *C NMR and mass spectroscopy.

Materials and Methods: (S)-proline derivate (1 eq.), Aryl-iodide (1 eq.), Pd(OAc),, (0.1 eq.) and PPh, (0.2 equiv.) in
DMF as solvent.

Results: Substrate for cyclization was obtained by reaction of carboxylic groups of N-Boc proline and benzyl-2,3-
butadienil amine with DCC as a catalyst. Deprotection of Boc protective group by using CF,COOH gave free amino
group which was nucleophile in the cyclization to allene moiety. Synthesized heterobicyclic compound exist as two
diastereoisomers in a 1:1 ratio, although because of the chirality of substrate one diastereoisomer was expected in
surplus.

Conclusion: Heterobicyclic highly functionalized compounds were synthesized, which show similarities with
a number of biologically active compounds (eg, dipeptide, which are well known antimicrobial agents). This
methodology could be used for the synthesis of several bicyclic natural product from relatively simple precursors.
Keywords: (s)-proline, allene, aromatic-iodide, bicyclic compound
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ODREDIVANJE SADRZAJA METALA U UZORCIMA MESA
PRIMENOM ATOMSKO EMISIONOG SPEKTROMETRA SA INDUKOVANO SPREGNUTOM PLAZMOM
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Uvod: Odredivanje sadrZaja metala u mesu vazan je parametar njegovog kvaliteta. Metoda izbora za odredivanje
metala u razli¢itim realnim uzorcima je indukovano spregnuta plazma sa atomskim emisionim spektrometrom (ICP-
AES), iz razloga jer ima najsiri linearni opseg, najvecu osetljivost, najnizi limit detekcije za metale, kao i mogucnost
multielementarne analize

Cilj rada: Odredivanje sadrZaja metala u uzorcima govedeg i svinjskog mesa primenom ICP- AES, radi utvrdivanja
njegovog kvaliteta.

Materijal i metode: Taénost metode potvrdena je primenom referentnih standardnih rastvora. ICP-AES uredaj (
Model Elan 9000, Perkin Elmer, Massachusetts, USA) kori$¢en je za odredivanje sadrzaja Cd, Cu, Fe i Zn u uzorcima
svinjskog i govedeg mesa i svinjskoj dZigerici. Razaranje i priprema uzoraka vr$ena je u mikrotalasnoj peci za digestiju
u prisustvu azotne kiseline i vodonik peroksida. Analizirani sadrzaj odreden je metodom kalibracione krive.
Rezultati: Kadmijum se u svinjskom mesu nalazi 1, 7282 puta viSe nego $to je dozvoljeno, a u govedem mesu 1, 7448
puta viSe od dozvoljene vrednosti. Sadrzaj bakra i cinka u ispitivanim uzorcima je u dozvoljenim granicama. Koli¢ina
gvozda u svinjskoj dzigerici je 189,2 ug/kg, svinjskom mesu 89, 775 pg/kg, govedem mesu 87, 795 pg/kg.
Zakljucak: U ispitvinaim uzorcima mesa detektovan je povecan sadrzaj kadmijuma, pa ovom ispitivanju treba dati
vedi znacaj. ICP-AES se moze koristiti kao metoda za odredivanje sadrzaja metala u uzorcima mesa.

Kljuéne reci: metali, meso, mikrotalasna digestija

DETERMINATION OF METAL CONTENT IN MEAT SAMPLES
USING ATOMIC EMISSION SPECTROMETER WITH INDUCED COUPLED PLASMA
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Introduction: Determination of metal content in meat is an important parameter of its quality.

The method of choice for the determination of metals in real samples is inductively coupled plasma with atomic
emission spectrometer (ICP-AES), because it has the widest linear range, the highest sensitivity and lowest detection
limit for metals and the possibility of analyzing many elemns in the same time.

The aim: Determination of metals in samples of beef and pork meat using ICP-AES, in order to determine its quality.
Materials and Methods: The accuracy of the method was confirmed using the reference standard solutions. ICP-AES
device (Model Elan 9000, Perkin Elmer, Massachusetts, USA) was used for the determination of Cd, Cu, Fe and Zn in
samples of pork and beef, and pork liver. The destruction of the sample preparation was performed in a microwave
oven for digestion in the presence of nitric acid and hydrogen peroxide. The analyzed content was determined using
the calibration curve.

Results: Cadmium was found in pork 1, 7282 times more than allowed, in beef 1, 7448 times more than the allowed
values. The content of copper and zinc in the analyzed samples is within tolerable limits. The amount of iron in the
liver is 189.2 pg/kg, pork 89, 775 pg/kg, beef 87, 795 pg/kg.

Conclusion: In analysed meat samples was detected higher content of cadmium, and this study should be given
more importance. ICP-AES can be used as a method for determination of metals in meat samples.

Key words: metals, meat, microwave digestion
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SPECIJACIONA ANALIZA Fe(ll) | Fe(Ill) PRIMENOM DERIVATIVNE SPEKTROFOTOMETRUE
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Uvod: Prema IUPAC-u specijaciona analiza je proces kojim se identifikuju i odreduju razli¢ite hemijske i fizicke forme
nekog elementa u realnim uzorcima i od znacaja je za analize Fe(ll) i Fe(Ill).

Cilj rada: Ponovljivost rezultata objavljene metode [1] za istovremeno odredivanje Fe(ll) i Fe(lll) upotrebom helatnog
reagensa 2-(5-brom-2-piridilazo)-5-dimetilaminofenol-a (5-Br-PADAP) i primena na odabran realan uzorak.
Materijal i metode: Spektri kompleksa formiranih na optimalnoj pH vrednosti 7 (1M CH,COONH,) snimljeni su
u opsegu 400-900nm; 100nm/min; interval o¢itavanja 0,480 (instument GBC Cintra20). Drugi izvodi digitalnih
derivativnih spektara dobijeni su sa parametrom za smanjenje Suma (smoothing points 17) koris¢enjem metode
nultog preseka.

Rezultati: Apsorpcioni spektri Fe(ll) i Fe(lll) pokazuju maksimume na razli¢itim talasnim duzinama uz znacajno
preklapanje spektralnih traka. Za spektar kompleksa Fe(Ill) dobijeno je odstupanje od rada [1] u oblasti | od 500-
570nm, a i spektri za dve najnize koncentracije (1,43mM i 2,86mM) su pomereni hipsohromno. Dobijeni rezultati su
pokazali da prvi izvodi nisu dovoljni za rezoluciju preklopljenih traka pa je potrebna primena drugog izvoda. Radna
talasna duZina za odredivanje Fe(ll) je | nultog preseka za Fe(lll) na 604,32nm (amplituda 2DSWZ). Radna talasna
duzina za odredivanje Fe(lll) je | nultog preseka za Fe(ll) na 567,32nm (amplituda 2Dsﬁw). Linearnost je utvrdena za
oblast koncentracija 5,71-34,28mM za Fe(lll) i Fe(ll). Zbog odstupanja ispitana je samo jedna (ekvimolarna) smesa-
dobijene recovery vrednosti su 94,8% za Fe(lll) i 84,1% za Fe(ll).

Zakljucak: UzZa oblast koncentracija je uslovljena primenom amplituda na pseudosatelitu za Fe(ll) i satelitu za Fe(lll).
[1] K.S6zgen and E.Titem,Anal.Sci. 2001,17supp.,i861-i864.

Kljuéne reci: Fe(ll),Fe(lll),derivativna spektrofotometrija
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Introduction: Speciation analysis (IUPAC) identifies and determines different chemical and physical forms of an
element in real samples, and is important for the analysis of Fe(ll) and Fe(lll).

The Aim: The reproducibility of published method [1] for simultaneous determination of Fe(ll) and Fe(lll) using
chelate reagent 2-(5-Bromo-2-Pyridylazo)-5-Diethylaminophenol (5-Br-PADAP), and it’s application on selected
sample.

Material and methods: The spectra of the complexes formed at the optimum pH value of 7 (1M CH,COONH,) were
recorded in the range of 400-900nm; 100nm/min; data interval 0.480 (GBC Cintra20). The second derivative digital
spectra were obtained with the smoothing points 17, using the zero-crossing method.

Results: The absorption spectra of Fe(ll) and Fe(lll) show peaks at different wavelengths with significant spectral
overlap. Spectrum of Fe(lll) complex shows deviation from the original work [1] in the | range of 500-570nm, while
the spectra for the two lowest concentrations (1.43mM and 2.86mM) showed hypsochromic shift. The results show
that the first derivatives are not sufficient for resolving spectral overlap, so application of the second derivative is
required. Working | for the determination of Fe(ll) is | at zero-crossing of Fe(lll) at 604.32nm (amplitude 2Dmaz).
Working | for the determination of Fe(lll) is | at zero-crossing of Fe(ll) at 567.32nm (amplitude 20557,32)~ Linearity
established for the concentration range from 5.71 to 34.28mM for Fe(Il) and Fe(lll). Because of differences, only
equimolar mixture was examined - recovery values were 94.8% for Fe(lll), and 84.1% for Fe(ll).

Conclusion: Narrow-concentration range was determined using the amplitude at pseudosatellite for Fe(ll) and
satellite for Fe(lll).

[1] K.S6zgen E.Tutem, Anal.Sci. 2001,17 supp., i861-i864.

Key words: Fe(ll), Fe(lll), derivative spectrophotometry




SORPCUA Cr(V1) — ANALIZA IR SPEKTARA BIOSORBENTA
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Uvod : Hrom karakterise velika mobilnost u Zivotnoj sredini, a kao posledica Siroke industrijske primene ispituje se
sorpcija Cr(VI) na razli¢itim biosorbentima za precis¢avanje zagadenih voda.

Cilj : Utvrdivanje razlika u IR spektrima prilikom hemijske obrade, izmedu razli¢itih modifikacija sorbenata (HCl i
HNO,) kao i poredenje ovih uzoraka pre i posle sorbovanja Cr(Vl).

Materijal i metode : Uzorci piljevine belog bora (Pinus sylvestris, Pinaceae) hemijski obradeni dejstvom HCI (1M) ili
HNO, (1M), a zatim tretirani rastvorom kalijum-dihromata u 0,1M HCI (0,88mg; 3,53mg; 1g u 10ml); posle sorpcije
(15min) filtrirani (lonciéi B3), isprani destilovanom vodom do neutralnog pH, osuseni u vakuum susnici (Heraeus,
Thermoscientific, 60°C, 2h). Snimanje spektara na FT-IR spektrofotometru (NICOLET 1S10,Thermoscientific),
tehnikama KBr tablete i viSestruke refleksije.

Rezultati : Uocen gubitak trake na 1738 cm™ (neobradena piljevina) kod oba uzorka nakon hemijske obrade kiselinama,
moZe se objasniti hidrolizom estarskih grupa, kao i pomeranje traka sa 3352cm™ (neobradena) na 3339cm™ (HNO3
modifikacija) i 1058cm™ na 1051cm™ $to se moce pripisati delimi¢noj oksidaciji -OH grupa. Utvrdena pomeranja IR
traka, za 1g/10ml dihromata, za dva razli¢ito modifikovana biosorbenta pre i posle sorpcije na slede¢im talasnim
brojevima: 3351-3343cm (HCI modifikacija), 3339-3360 cm™ (HNO, modifikacija) karakteristicne za -OH grupe, kao
i1604-1658 cm™ (HCl) i 1659-1657 cm™ (HNO,) karakteristicne za -CONH,. Ovi podaci ukazuju na moguce uceS¢e -OH
i -CONH, u elektrostatickom vezivanju Cr(VI).

Zakljucak : Dobijena su pomeranja u IR spektrima slicna pomeranjima za druge vrste biosorbenata objavljene u
literaturi.

Kljuéne reci : hrom(Vl), biosorpcija, IR spektri

CHROMIUM(V1) SORPTION — BIOSORBENT IR SPECTRA ANALYSIS
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Introduction: Chromium is characterised by high environmental mobility, and as a consequence of it’s widespread
industrial apply, Cr(VI) sorption on various biosorbents is analysed as a possibility of waste waters purification.

The Aim: Determining the differences in biosorbent IR spectra during the chemical treatment of the sorbent, be-
tween different modifications as well as comparing theese samples before and after Cr(VI) sorption.

Matherials and Methods: Samples of Scot’s Pine (Pinus sylvestris, Pinaceae) sawdust are treated with acids (HCl
(1M) or HNO, (1M)) and exposed to the potassium dichromate solution in 0.1M HCI (0.88mg; 3.53mg; 1g in 10ml,
contact time-15min). After the sorption they are filtered (B3), rinsed with distilled water until the neutral pH, dried
in vacuum dryer (Heraeus, Thermoscientific, 60° C, 2h). FT-IR spectrometric (NICOLET 1S10,Thermoscientific) analysis
is conducted using KBr and ATR techniques.

Results: Absorption peak at 1738 cm™ (untreated sawdust) is lost in both samples after the chemical treatment
with acids which can be explained with esters hydrolysis. Shifts from 3352cm™ (untreated) to 3339cm™ (HNO, modi-
fication) and 1058cm™ to 1051cm™ can be associated to partial oxidation of the -OH groups. Significant shifts in
differently modified sorbents before and after Cr(VI) sorption (1g/10ml) are noticed on following wavenumbers:
3351-3343cm™ (HCl modification), 3339-3360 cm™ (HNO, modification) characteristic for -OH groups, as well as
1604-1658 cm™ (HCl) and 1659-1657 cm™ (HNO,) characteristic for -CONH,. This indicates possible involvement of
-OH and -CONH, functional groupsin electrostatic chromium binding.

Conclusion: Bands shifts in obtained IR spectra are similar to those on other sorts of biosorbents published in lit-
erature.

Key words: chromium(VI), biosorption, IR spectra

ODREDIVANJE FLUORIDA U UZROCIMA VODE ZA PICE
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Uvod: Fluoridi su bioloski znacajni joni koji imaju uticaj na kvalitet zuba i koStanog sistema, kao i na nastanak
malignih oboljenja. Neadekvatan unos ovog jona ima negativne posledice na zdravlje. Bazirano na ovoj cinjenici,
postoje preporuke o sadrzaju fluorida u vodi za pice.

Cilj: Cilj rada je odredivanje sadrzaja fluorida u pijaéim vodama sa teritorije Republike Srbije primenom jonske
hromatografije.

Materijal i metode: Analizirani su uzorci iz 4 gradska vodovoda (Raska, Zlatibor, Beograd i Sremska Mitrovica),
izvorska voda sa Zlatibora i flasirane mineralne vode Aqua Viva i Knjaz Milo$). Koriséen je jonski hromatograf Dionex
DX-300, kolona lonPack AS9-HC (4mm) uz supresor ASRS ULTRA (4mm) i prethodno konstrusanje kalibracione krive
koris¢enjem serije standardnih rastvora. Mobilna faza je 9 mM Na,CO,, brzina protoka 1,0 mL/min.

Rezultati: SadrZaj fluorida u uzorcima: od 0,07 mg/L do 0,52 mg/L za uzorke izvorske i voda iz gradskih vodovoda;
0,18 mg/L za vodu Aqua Viva i 1,84 mg/L za Knjaz Milo$; t _ =3,68 min, RSD = 0,04%, LOD = 0,01 ppm, LOQ = 0,03
ppm.

Zakljuéci: Sadrzaj fluorida u vodama tri gradska vodovoda i izvorske vode sa Zlatibora je nizi od
preporucenog, dok voda iz gradskog vodovoda Sremska Mitrovica sadrzi optimalnu koncentraciju fluorida.
Sadrzaj fluorida mineralne vode Aqua Viva odgovara deklarisanom, dok u vodi Knjaz Milo$ je veéi od
deklarisanog. Prema Pravilniku o zahtevima za prirodnu mineralnu vodu, flasirana voda Knjaz Milo§ mora
biti deklarisana kao “voda nepogodna za svakodnevno koris¢enje za bebe i decu mladu od sedam godina”.
Kljéne reci: Fluoridi, voda za pice, jonska hromatografija
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FLUORIDE DETERMINATION IN DRINKING WATER SAMPLES
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Introduction: Fluorides are ions with great bio-importance, primarily influence on the tooth and skeleton system
quality, as well as malignity occurrence. Inappropriate intake of fluorides has negative health consequences. Based
on this fact, recommendations about fluoride content in drinking water are well-established.

Aim and scope: Aim of this contribution was to determine the fluoride content in drinking water samples from
several locations in Republic of Serbia by ion chromatography.

Material and methods: Analyzed samples were obtained from 4 municipal supply systems(Raska, Zlatibor, Belgrade
and Sremska Mitrovica), Zlatibor sprinkle, and two bottled mineral waters(Aqua Viva and Knjaz Milos). For fluoride
determination lon chromatograph Dionex DX-300 was used with column lonPack AS9-HC (4mm) and suppressor
ASRS ULTRA (4mm); mobile phase was 9mM Na,CO,, with flow rate 1.0mL/min. Calibration curve was constructed
by recording series of standards.

Results: Determined fluoride contents: 0.07mg/L — 0.52mg/L for sprinkle and municipality tab waters; Aqua Viva
0.18 mg/L and Knjaz Milo$ 1.84 mg/L. t _ =3.68 min, RSD = 0.04%, LOQ and LOD were determined to be 0.03 and

0.01 ppm.
Conclusions: Fluoride contents in three municipal tab waters and Zlatibor sprinkle water were
considerable lower that recommended. Only water provide by Sremska Mitrovica water supply

systems were with optimal fluoride content. Aqua Viva has fluoride content same as declared while
Knjaz Milo$ higher than declared. According to “Gaudiness for natural mineral waters” Knjaz Milos
has to be assigned as “water not suitable for daily use for babies and children bellow seven years old”.
Keywords: Fluoride, drinking water, ion chromatography
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POREDENIJE IZRACUNATIH | HROMATOGRAFSKI (TLC)
DOBIJENIH HIDROFOBNIH PARAMETARA ACE INHIBITORA
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Uvod: U ovom radu proucavana je lipofilnost odabranih inhibitora angiotenzin konvertujuceg enzima (ACE).
Ispitivana je zavisnost izracunatih hidrofobnih parametara, logP vrednosti i hidrofobnih parametara ACE inhibitora
dobijenih metodom normalno-fazne i reverzno-fazne tankoslojne hromatografije (RP i NPTLC).

Cilj: Cilj rada bio je da se, nastavljaju¢i prethodna istraZivanja, ispitaju zavisnosti izracunatih logP vrednosti i
hromatografski dobijenih hidrofobnih parametara (R, °i C ) ACE inhibitora.

Materijal i metode: Hidrofobni parametri ACE inhibitora, logP vrednosti, izracunati su primenom racunarskih
programa (www.vcclab.org, www.malinspiration.com). Hromatografski hidrofobni parametri ACE inhibitora (R ,°i C))
dobijeni su u prethodnim istraZivanjima pod uslovima RP i NPTLC metoda.

Rezultati: Izracunati hidrofobni parametri, logP vrednosti, korelisani su sa hromatografski dobijenim parametrima
hidrofobnosti, R °i C, vrednostima. Dobra zavisnost dobijena je izmedju izraunatih i hidrofobnih parametara
dobijenih metodom RPTLC (r prose¢no 0,90), dok su parametri hidrofobnosti dobijeni NPTLC metodom pokazali su
losije slaganje sa izracunatim logP vrednostima (r prose¢no 0,60). Od izracunatih logP vrednosti najbolju zavisnost sa
hromatografski dobijenim parametrima hidrofobnosti pokazale su vrednosti logPkowwin i milogP (r prose¢no 0,95).
Zakljuéak: U ovom istrazivanju proucavana je zavisnost izracunatih logP vrednosti, i hromatografski dobijenih
hidrofobnih parametara ACE inhibitora. Utvrdeno je dobro slaganje izracunatih i hidrofobnih parametara dobijenih
RPTLC metodom, ¢ime je potvrdeno da je RPTLC metoda pogodna za ispitivanje lipofilnosti ACE inhibitora. Takode,
utvrdeno je da matematicki izraCunati hidrofobni parametri mogu na odgovarajuci nacin da prikazu lipofilnost ACE
inhibitora.

Kljuéne reéi: ACE inhibitori, lipofilnost, logP, TLC.

RELATIONSHIP BETWEEN CALCULATED AND CHROMATOGRAPHICALLY (TLC)
OBTAINED ACE INHIBITORS HYDROPHOBICITY PARAMETERS
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Introduction: In this paper the lipophilicity of several angiotensin converting enzyme (ACE) inhibitors was
investigated. The correlation between calculated logP values and chromatographically obtained hydrophobicity
parameters, were examined.

The Aim: Continuing previous studies, the aim of this research was the examination of relationship between ACE
inhibitors calculated logP values and previously chromatographically obtained hydrophobicity parameters, R,° and
C values.

Nliaterials and Methods: The ACE inhibitors hydrophobicity parameters, logP values, were calculated using computer
programs (www.vcclab.org, www.malinspiration.com), while chromatographic hydrophobicity parameters, R,,° and
C, values, were previously obtained by the use of RP and NPTLC methods.

Results: The ACE inhibitors hydrophobicity parameters, logP values, were correlated with chromatographically
obtained hydrophobicity parameters, R, ° and C; values. The good relationships were obtained between calculated
logP values and hydrophobicity parameters R,,° and C, obtained in RPTLC (r approximately 0.90). The hydrophobicity
parameters obtained by NPTLC showed lower correlations with calculated logP values (r approximately 0.60). The
best correlations with R ° and C values showed logPkowwin and milogP (r approximately 0.95) hydrophobicity
parameters.

Conclusion: In this research the relationship between ACE inhibitors logP values and chromatographically obtained
hydrophobicity parameters was investigated. The good agreement between calculated and hydrophobicity
parameters obtained in RPTLC was established, confirming RPTLC as suitable method for ACE inhibitors investigations.
Also, the calculated hydrophobicity parameters, logP values can be useful in ACE inhibitors lipophilicity examination.
Keywords: ACE inhibitors, lipophilicity, logP, TLC.
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SKRINING REZIDUA ORGANOHLORNIH PESTICIDA
U VOCU | POVREU PRIMENOM GASNE HROMATOGRAFIJE SA MASENOM SPEKTROMETRIJOM
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Uvod: Pesticidi predstavljaju rizik za ljudsko zdravlje i usled dugotrajne izlozenosti njihovim reziduama unetim
putem hrane i vode u organizam mogu se pojaviti hronicni efekti. Bezbednost namirnica osigurana je propisanim
maksimalnim dozvoljenim koncentracijama rezidua pesticida.

Cilj: Procena efikasnosti QUEChERS / GC-MS skrining metode za identifikaciju rezidua organohlornih pesticida,
zasnovane na primeni softvera za dekonvulziju spektara (DRS).

Materijal i metode: Kao uzorci za ispitivanje koriS¢eni su ekstrakti organski gajenih krompira, kruske, grozda i
Sargarepe, pripremljeni QUEChERS metodom, i fortifikovani smeSom organohlornih pesticida na vise koncentracionih
nivoa. Ispitan je uticaj koncentracije pesticida i tipa matriksa na identifikacionu sposobnost primenjene GC-MS
skrining metode uz upotrebu DRS softvera. Odreden je limit identifikacije pesticida u izabranim matriksima.
Rezultati: Dobijeni rezultati su pokazali porast broja identifikovanih pesticida sa porastom koncentracije. U svim
ispitanim matriksima 350% ciljnih pesticida dostiZe fiksiranu vrednost AMDIS podudaranja (370) na koncentracionom
nivou 25ug/kg, a sa porastom koncentracionog nivoa na 100ug/kg, raste i broj identifikovanih pesticida na 87-100%,
u zavisnosti od matriksa. Dobijene vrednosti limita identifikacije su ispod 25ug/kg za *°50% organohlornih pesticida
u svakom od ispitanih matriksa. Pesticidi delta-HCH i hlorotalonil nisu identifikovani u matriksu Sargarepa ni na
najvisem ispitanom koncentracionom nivou (250ug/kg).

Zakljuéak: Limit identifikacije skrining metode ispod 25ug/kg dostignut je za preko 50% ispitanih organohlornih
pesticida. Da bi se omogudila identifikacija rezidua veceg broja pesticida pri koncentracijama od 10ug/kg, potrebno
je unapredenje analiticke metodologije.

Kljuéne reci: QUEChERS, pesticidi, GCMS
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Introduction: Pesticides represent a risk to human health, and due to long exposure of organism to their residues in
food and water chronic effects may arise. Food safety is secured by legally defined maximum allowable concentration
of pesticide residues.

The aim: Assessment of effectiveness of QUEChERS/GC-MS screening method for identification of organochlorine
pesticide residues, based on application of Deconvolution Reporting Software (DRS).

Materials and methods: Samples used for research were extracts of organic potatoe, pear, grape and carrot,
prepared by QUEChERS method, and fortified with mixture of organochlorine pesticides at various concentration
levels. The applied GC-MS screening method with DRS software was tested for the effects of pesticide concentration
and matrix type on the identification ability of the method. Limits of identification of pesticides were determined
in selected matrices.

Results: The number of identified pesticides raised with increasing concentration. In all studied matrices 250% of
target pesticides reached the fixed AMDIS matching value (270) at concentration level of 25ug/kg. With increasing
concentration levels up to 100ug/kg, the number of target pesticides raised to 87-100%, depending on the matrix.
For >50% of tested organochlorine pesticides the limit of identification was below 25ug/kg in all matrices. Pesticides
delta-HCH and chlorotalonile are not identified in the carrot matrix even at the highest tested concentration (250ug/
kg).

Conclusion: For more than 50% of tested organochlorine pesticides limit of identification was below 25ug/kg. To
enable identification of residues of a higher number of pesticides at concentration of 10ug/kg, it is necessary to
improve analytical methodology.

Key words: QUEChERS, pesticides, GCMS



ODREDIVANJE KOFEINA KAO INDIKATORA ANTROPOGENOG ZAGADENJA
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Uvod: Vaznost Cistoce povrsinskih voda kao dela ekosistema zahteva rigoroznu zastitu od kontaminacije ksenobi-
oticima. Potencijalni hemijski pokazatelj zagadenja voda je kofein, kao supstanca antropogenog porekla. Kofein je
prisutan u vise od 60 biljaka, mnogim pic¢ima kao i nekim produktima hrane. Smatra se da su glavni nacini dospe-
vanja kofeina u otpadne vode putem urina ili ispustanjem hrane, pica ili farmaceutskih supstanci koje sadrze kofein
direktno u slivnike i odvodne cevi domacinstava.

Cilj: Osnovni cilj ovog rada je odredivanje sadrzaja kofeina u uzorcima reke Dunav na teritoriji Novog Sada u Republici
Srbiji.

Materijal i metode: U radu su analizirani uzorci povrsinskih slojeva reke Dunav, uzorkovani u julu i novembru, sa 7
najznacajnijih tacaka na teritoriji Novog Sada. Sadrzaj kofeina u ispitivanim uzorcima je odreden primenom visokoefi-
kasne te¢ne hromatografije (HPLC).

Rezultati: Na sredini, desnoj i levoj strani Dunava nije detektovan kofein ni u julu ni u novembru, dok su u okolini
Cepelina i Rokovog potoka kvantifikovane koncentracije ¢ije su se vrednosti kretale od 0-1 ng/L. Koncentracija ko-
feina u okolini Ratnog ostrva bila je u opsegu 0.0163-84.05 ng/L, dok je opseg u uzorcima kod Mornarice iznosio
0.032-84.24 ng/L.

Zakljucak: Najveca vrednost koncentracije kofeina detektovana je u okolini Ratnog ostrva u julu, odnosno kod Mor-
narice u novembru, i iznosila je oko 84 ng/L. Dobijeni rezultati ukazuju na prisustvo ljudskog zagadenja reke Dunav
na teritoriji Novog Sada. Dalja istraZivanja bi trebala biti usmerena ka identifikaciji i kvantifikovanju i drugih farma-
ceutika u vodenim sistemima koji bi ukazivali na glavne uzrocnike zagadenja, a u cilju oCuvanja Zivotne sredine i
zdravlja ljudi.

Kljuéne redi: kofein, Dunav, kontaminacija
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Introduction: The importance of purity of surface water as part of ecosystems requires rigorous protection from
contamination by xenobiotics. The potential chemical indicators of water pollution is caffeine as a substance of
antropogenic origin. Caffeine is present in more than 60 plants, many drinks and some food products. The main
ways of getting caffeine into sewage are considered to be via urine or discharge of food, drink and pharmaceutical
substances containing caffeine directly into the gutters and household drains.

Aim: The main goal of this study is to determine caffeine content in the samples of the River Danube in Novi Sad in
Republic of Serbia.

Material and methods: In this study, the samples of surface water of the River Danube in seven major points in the
territory of Novi Sad are analyzed in July and November 2011. Caffeine content of analyzed samples was determined
using high-performance liquid chromatography (HPLC).

Results: In the middle, right and left side of the River Danube caffeine was not detected neither in July nor in
November, while the quantified concentration values of caffeine around the Rokov potok and Cepelin ranged from
0-1 ng/L . The concentration of caffeine near Ratno ostrvo ranged from 0.0163-84.05 ng/L and near Mornarica
ranged from 0.032-84.24 ng/L.

Conclusion: The highest concentration od caffeine (84 ng/L) was detected near Ratno ostrvo in July and near
Mornarica in November. The results indicate presence of human pollution of the Danube River in Novi Sad. Further
research should be focused on identifying and quantifying other pharmaceuticals in the aquatic systems that would
indicate the main causes of pollution.

Key words: caffeine, the Danube, contamination

PROCENA QUEChERS METODE ZA ANALIZU REZIDUA ORGANOHLORNIH PESTICIDA
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Uvod: Pesticidi se Siroko koriste u poljoprivrednoj praksi za kontrolu Stetocina. Najvazniji nedostatak upotrebe
pesticida je njihova toksi¢nost, zbog ¢ega su njihove rezidue javnozdravstveni problem i zakonski su regulisane.
Efekat matriksa moZe imati znacajan uticaj u analizi rezidua pesticida u namirnicama. Cilj: Ocena efikasnosti
QUEChERS metode za ekstrakciju i precis¢avanje uzoraka voca i povréa u smislu hromatografskih interferenci i uticaja
matriksa pri analizi rezidua organohlornih pesticida primenom gasne hromatografije sa masenom spektrometrijom.
Materijal i metode: Za studiju su koris¢eni uzorci organski gajenog voca i povrca. Za pripremu uzoraka koriséena
je QUEChERS metoda, a za analizu gasna hromatografija sa masenom spektrometrijom. Odredeni su: koli¢ina ko-
ekstrakovanih materija iz matriksa, hromatografske interference, uticaj matriksa na kvantifikaciju rezidua odabranih
organohlornih pesticida.

Rezultati: Koli¢ina ko-ekstrahovanih materija iz ispitanih matrica krompira, kruske, grozda i Sargarepe, iznosila je
ispod 0.2%. Utvrdeno je postojanje odredenih hromatografskih interferenci u ispitanim matricama, najace izrazenih
u slucaju Sargarepe. U pogledu efekta matriksa, dobijeni su sledeci rezultati: blagi efekti umanjenja ili uvecanja
signala karakteriSu preko 75% ciljnih organohlornih pesticida u svim ispitanim matriksima, efekti srednje jacine 10-
17% ciljnih jedinjenja, dok se snazni efekti uocavaju kod maksimalno 7% ciljnih jedinjenja, zavisno od matriksa.
Zakljucak: QUEChERS metoda je ocenjena kao primerena za analizu rezidua organohlornih pesticida primenom
gasne hromatografije sa masenom spektrometrijom. Monitoring rezidua pesticida u namirnicama predstavlja vazan
aspekt u minimalizovanju potencijalnih rizika za ljudsko zdravlje.

Kljuéne reci: QUEChERS, pesticidi, GCMS.
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Introduction: Pesticides are widely used for the control of pests in agricultural practice. The major drawback of
pesticide application is its toxicity, so their residues are issue of public concern and are regulated by legislation.
Matrix effect can be an important problem in the analysis of pesticide residues in food commodities.

The Aim: Evaluation of efficiency of QUEChERS method for the extraction and purification of fruit and vegetable
samples, from the aspect of chromatographyc interferences and matrix effect during the analysis of organochlorine
pesticide residues using gas chromatography-mass spectrometry.

Materials and methods: Samples used for study were organic fruits and vegetables. QUEChERS method was
used for the preparation of the samples, and gas chromatography-mass spectrometry for the analysis. Following
characteristics of the method were determined: quantity of co-extracted matters, chromatographyc interferences,
matrix effect on the quantitation of the organochloride pesticide residues.

Results: Co-extracted matters from the tested matrices (potato, pear, grape and carrot) were under 0.2%. The most
severe chromatographic interferences were those found in carrot matrix. From the aspect of matrix effect, the
results were following: small effects of signal diminishing or augmentation were characteristic for more than 75% of
target organochlorine pesticides in all tested matrices, mild effects 10-17%, and strong effects for maximum 7% of
target compounds, depending of the matrix.

Conclusion: QUEChERS method has been assessed as suitable for the analysis of organochlorine pesticide residues
in foodstuffs by gas chromatography — mass spectrometry. Monitoring of pesticide residues in foodstuffs represents
an important aspect of minimizing potential risks to human health.

Key words: QUEChERS, pesticides, GCMS
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SKRINING REZIDUA AZOTNIH | ORGANOFOSFORNIH PESTICIDA U VOCU | POVRCU
PRIMENOM GASNE HROMATOGRAFIJE SA MASENOM SPEKTROMETRIJOM

Autor: Miodrag Mitri¢

e-mail adresa: mitricmiodrag@gmail.com

Mentor: doc. dr Ljilja Torovi¢

Katedra za farmaciju, Medicinski fakultet Univerziteta u Novom Sadu.

Uvod: Organofosforni pesticidi se rutinski primenjuju na usevima voca za kontrolu Sirokog spektra insekata. Njihova
prekomerna upotreba i zloupotreba predstavljaju potencijalni rizik za ljudsko zdravlje, Sto je dovelo do monitoringa
rezidua pesticida u namirnicama.

Cilj rada: Procena efikasnosti QUEChERS / GC-MS skrining metode za identifikaciju rezidua azotnih i organofosfornih
pesticida, zasnovane na primeni softvera za dekonvulziju spektara (DRS).

Materijal i metode: Kao uzorci za ispitivanje koriséeni su ekstrakti krompira, kruske, grozda i Sargarepe, priprem-
lieni QUEChERS metodom, i zatim fortifikovani smeSom azotnih i organofosfornih pesticida. Fortifikovani ekstrakti
su analizirani GC-MS skrining metodom, a pesticidi su identifikovani primenom DRS softvera. Uticaj koncentracije
pesticida, kao i tipa matriksa na identifikacionu sposobnost metode ispitan je na osnovu promene vrednosti AMDIS
podudaranja pesticida pri promeni koncentracionog nivoa, odnosno matriksa.

Rezultati: Sa povec¢anjem koncentracije pesticida raste i vrednost AMDIS podudaranja, odnosno jaca identifikaciona
mo¢ metode. Na koncentracionom nivou od 25pg/kg zastupljenost ciljnih pesticida sa vredno3¢u AMDIS poduda-
ranja 370 varira od 45 — 60% u zavisnosti od matriksa, a podizanjem koncentracije na 100ug/kg zadato podudaranje
dostiZe 290% ciljnih pesticida u svakom od ispitanih matriksa. Vrednosti limita identifikacije su ispod 25ug/kg za 355%
ispitanih azotnih i organofosfornih pesticida u matriksima krompir i kruka, odnosno za 345% pesticida u matriksima
grozde i Sargarepa.

Zakljuéak: Identifikaciona sposobnost primenjene QUEChERS/GC-MS metode zavisi od koncentracionog nivoa pes-
ticida i tipa matriksa. Uzimajuci u obzir da je za veliki broj kombinacija pesticid-matrica vrednost maksimalno doz-
voljene koncentracije 10ug/kg, jasna je potreba za osetljivijom analititkom metodom za neke od ispitanih pesticida.
Kljuéne reci: QUEChERS, pesticidi, GCMS.

SCREENING OF NITROGEN AND ORGANOPHOSPHOROUS PESTICIDE RESIDUES
IN FRUIT AND VEGETABLES BY GAS CHROMATOGRAPHY - MASS SPECTROMETRY

Author: Miodrag Mitric

e-mail address: mitricmiodrag@gmail.com

Mentor: doc. dr Ljilja Torovic

Department of Pharmacy, Faculty of Medicine University of Novi Sad.

Introduction: Organophosphates are mainly applied to fruit crops to control broad spectrum of insects. Their ex-
cessive use and abuse poses a potential risk to human health, which led to the pesticide residue monitoring of
foodstuffs.

The Aim: Assessment of effectiveness of QUEChERS/GC-MS screening method for the identification of nitrogen and
organophosphorus pesticide residues, based on the use of deconvolution reporting software (DRS).

Materials and Methods: Extracts of potato, pear, grape and carrot were prepared by QUEChERS method, fortified
with the mixture of nitrogen and organophosphorus pesticides and analyzed by GC-MS screening method. Pesticides
were identified using DRS software. Influence of pesticide concentration, as well as the matrix type effect on identi-
fication ability of the method, was studied based on changes in AMDIS matching values.

Results: The AMDIS matching value and the identification ability of the method increases with increase of the pesti-
cide concentration. At a concentration level of 25ug/kg, the percentage of analyzed pesticides with AMDIS matching
value 370 varies from 45 - 60%, depending on the matrix. Raising the concentration to 100 pg/kg, 390% pesticides
reach the requested matching. Values of limit of identification are below 25ug/kg for 355% of nitrogen and organo-
phosphorus pesticides in potato and pear matrices, and 345% in grape and carrot matrices.

Conclusion: Identification ability of applied QUEChERS/GC-MS method depends on pesticide concentration and type
of matrix. Taking into consideration maximum allowable level of 10ug/kg for many pesticide-matrix combinations,
there is a need for more sensitive analytical method for a number of analysed pesticides.

Key words: QUEChERS, pesticides, GCMS.
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ANALIZA HROMATOGRAFSKOG PONASANJA BAZNIH LEKOVA
U HROMATOGRAFUJI HIDROFILNIH INTERAKCIJA PRIMENOM BOX — BEHNKEN — OVOG DIZAJNA
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Uvod: U radu je opisana primena metode hromatografije hidrofilnih interakcija (eng.— Hydrophilic Interaction Liquid
Chromatography — HILIC) u analizi retencionog ponasanja baznih supstanci (feniramin, hlorfeniramin, klozapin,
lamotrigin, tioridazin, sulpirid). HILIC je vrsta hromatografije normalnih faza u kojoj se na polarnim kolonama vrsi
razdvajanje supstanci uz upotrebu mobilne faze koja se sastoji iz smese slabije polarnog rastvaraca i 3 % — 30 % vode.
Da bi se izvrsila odgovarajuca procena hromatografskog ponasanja primenjen je Box — Behnkenov eksperimentalni
dizajn.

Cilj rada: Izvrsiti analizu retencionog ponasanja baznih supstanci u HILIC-u primenom Box — Behnkenovog dizajna.
Materijal i metode: Analiza je uradena na Waters Breeze sistemu, na koloni BETASIL Silica — 100 (100 mm * 4,6
mm, 5 pm veli¢ine Cestica), sa protokom mobilne faze 1 mL min.?, temperaturom kolone 30°C i talasnom duZinom
detekcije na 254 nm. Mobilna faza pripremana je mesanjem acetonitrila i vodenog rastvora amonijum-acetata, Ciji
je pH podesavan siréetnom kiselinom. Eksperimenti su uradeni prema matrici eksperimenata definisanom Box —
Behnken—ovim dizajnom.

Rezultati: U eksperimentima su varirana tri faktora: koncentracija acetonitrila u mobilnoj fazi, koncentracija
amonijum-acetata u vodenoj fazi i pH vodene faze. Analizom podataka dobijeni su kvadratni modeli koji povezuju
uticaj ispitivanih faktora i faktorskih interakcija na retencione faktore. Svi modeli adekvatno opisuju sistem Sto je
potvrdeno koeficijentima determinacije (0,94 — 0,96). Takode, retenciono ponasanje ispitivanih supstanci prikazano
je i grafickim putem.

Zakljucak: Zavisnost retencionog ponasanja ispitivanih supstanci u HILIC sistemu opisana je polinomima drugog reda
i 3 — D dijagramima. Box — Behnkenov dizajn uspesno je primenjen u hromatografskoj analizi ispitivanih supstanci.
Kljuéne reci: retenciono ponasanje, hromatografija hidrofilnih interakcija, Box — Behnkenov dizajn, bazne supstance.

ANALYSIS OF CHROMATOGRAPHIC BEHAVIOR OF BASIC DRUGS IN HYDROFILIC INTERACTION
CHROMATOGRAPHY USING BOX — BEHNKEN’S DESIGN
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Introduction: In this paper the analysis of retention behavior of basic substances (pheniramine, chlorpheniramine,
clozapine, lamotrigine, thioridazine, sulpiride) in hydrophilic interaction chromatography (HILIC) is described. HILIC
method is the type of normal phase liquid chromatography in which the separation is carried out on polar columns
with mobile phases consisting of less polar solvent and 3 % — 30% of water. In order to evaluate the cromatographic
behavior properly, Box — Behnken design was applied.

Aim: The analysis of retention behavior of basic substances in HILIC employing Box — Behnken design.

Matherials and methods: The analysis was performed on Water Breeze system on BETASIL Silica — 100 column (100
mm " 4.6 " mm, 5 %m particle size), flow rate was 1 mL min.?, column temperature 30°C, detection wavelength 254
nm. Mobile phase is prepared by mixing acetonitrile and aqueous solution of ammonium acetate (pH adjusted with
acetic acid). The experiments were carried out according to matrix defined by Box — Behnken design.

Results: In experiments three factors were varied: acetonitrile content in mobile phase, concentration of ammonium
acetate in aqueous phase and pH of aqueous phase. Analyzing the data, quadratic models that show the influence
of examined factors and factor interactions on retention factors were built. All the models describe the system
adequately, which was confirmed with coefficients of determination (0.94 — 0.96). Retention behavior was also
represented graphically.

Conclusion: The retention behavior of the analyzed substances in HILIC system is described with second — order
polinomial equations and 3 — D graphs. Box — Behnken design is successfully applied in chromatographic analysis of
investigated substance.

Key words: retention behavior, hydrophilic interaction chromatography , Box — Behnken design, basic substances




PRIMENA IC SPEKTROSKOPIJE U ISPITIVANJU APSORPCIONIH MAKSIMUMA JDINJENJA
SA AROMATIENOM KARBONILNOM GRUPOM
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Uvod: Kako je IC spektar odraz strukture molekula, to je on jedinstven i karakteristican za svako jedinjenje. U
jedinjenjima koja sadrze karbonilnu grupu obi¢no je najintenzivnija traka u oblasti valencionih vibracija i to izmedu
1870-1540 cm™. Pik je intenzivan, ostar i prepoznatljiv, i na njegov poloZaj u IC spektru uti¢u u najvecoj meri samo
supstituenti sa svojim induktivnim, rezonantnim i sternim efektom. Dipol-dipol interakcije su prisutne kod svih
karbonilnih jedinjenja.

Cilj Rada: Ispitivanje uticaja rezonantnog i induktivnog efekta na poloZaj apsorpcionih maksimuma karbonilne grupe
u razli¢itim funkcionalnim grupama. Ispitivane su funkcionalne grupe karbonskih kiselina i njihovih derivata (estara,
amida, hlorida), aldehida i ketona. Dobijene vrednosti su poredene sa teorijskim o vrednostima iz Hammetove
jednacine kod aromati¢nih karbonilnih jedinjenja.

Materijali i Metode: Na FT-IR spektrofotometru Nicolet iS 10 (Thermo Fisher scientific Inc., Madison, WI, SAD) ATR
snimiljeni su spektri benzaldehida, acetofenona, benzojeve kiseline, benzoilhlorida, etilbenzoata i njihovih derivata.
Za statisticku obradu podataka koriséen je Microsoft Office Excel.

Rezultati: Apsorpcioni maksimumi karbonilne grupe aldehida, ketona i karboksilnih kiselina kao osnovnih jedinjenja
poredeni su sa apsorpcionim maksimumima mono- i disupstituisanih derivata. Dobijeni rezultati ukazuju na znacajan
uticaj induktivnog, rezonantnog i sternih efekata supstituenata. Statistickom obradom podataka dobijena je dobra
korelacija izmedu konstante supstituenta o i apsorpcionog maksimuma karbonilne grupe.

Zakljuéak: Potvrdeno je da na poloZaj apsorpcionog maksimuma pored indukivnog i rezonantnog efekta
supstituenata ispitivanih jedinjenja, veliki uticaj imaju i sterni efekti supstituenata.

Kljuéne redi: IC spektroskopija, karbonilna grupa, induktivni efekat, rezonantni efekat, konstanta supstituenta.

IR SPECTROSCOPY APPLICATION IN ABSORPTION MAXIMA EXAMINATION
OF AROMATIC COMPOUNDS WITH CARBONYL GROUP
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Introduction: As a reflection of molecular structure, IR spectrum is unique and characteristic of each compound. IR
spectra of compounds which contain carbonyl group show the most intensive peak in region of the valent vibrations
(1870-1540 cm™). The peak is intensive, sharp and remarkable. Its position in spectra depends for the most part
on resonance, inductive and steric effects of the substituents. Dipole-dipole interactions are present in all carbonyl
compounds.

The Aim: Examination of impact of resonance, inductive and steric effects of substituents on the position of
absorption maxima of carbonyl groups in different functional groups. The functional groups of carboxyl acids and
their derivatives (amides, esters and chlorids), aldehydes and ketones were examined. Obtained experimental values
were compared with theoretical o values calculated using Hammett equation.

Materials and Methods: Spectra of benzaldehyde, acetophenone, benzoic acid, benzoyl chloride, ethyl benzoate
and their derivatives were recorded using the FT-IR spectrophotometer Nicolet iS 10 (Thermo Fisher scientific Inc.,
Madison, WI, USA) ATR. Microsoft Office Excel was used for statistical processing of data.

Results: Absorption maxima of carbonyl group of aldehydes, ketones and carboxyl acids as basic compounds were
compared with absorption maxima of their mono- and disupstituted derivatives. The results indicate significant
influence of inductive, resonance and steric effects of substituents. Statistical analysis showed a good correlation
between substituent constant o and absorption maximum of carbonyl group.

Conclusion: A great impact of steric as well as inductive and resonance effect on the position of absorption maxima
was confirmed.

Key words: IR spectra, carbonyl group, inductive effect, resonance effect, substituent constant.

POSTAVLIANJE METODE €VRSTO-TECNE EKSTRAKCIJE ZA 1ZOLOVANJE
AMILORIDA | ATENOLOLA IZ URINA
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Uvod: Priprema uzoraka bioloSkog materijala jedan je od najvaznijih koraka u farmaceutskoj analizi kojim se otklanja-
junecistoce i interfirajuce endogene supstance i tako omogucava dobijanje pouzdanih rezultata prilikom odredivanja.
Zapremina analiziranog uzorka je takode bitna, narocito ukoliko se analiti nalaze u malim koncentracijama.

Cilj rada: Postavljanje metode cvrsto-tecne ekstrakcije za izolovanje atenolola i amilorida iz urina uz adekvatno
precis¢avanje uzorka.

Materijali i metode: Za Cvrsto-teénu ekstrakciju koris¢eni su polimerni kertridzi (HyperSep). Prinos ekstrakcije
procenjen je te¢cnom hromatografijom na HPLC Thermo Scientific sistemu i koloni Econosil S| 250mm x 4.6mm, 5 mm
koloni, uz mobilnu fazu ACN - 40 mmol CH3COONH4 pH4,5 podesen glac. siréetnom kiselinom (75:25 V/V). Tempe-
ratura kolone bila je 30 °!, protok mobilne faze 1mImin, a A=220nm. Konstruisane su kalibracione krive za atenolol i
amilorid uz fenoterol kao interni standard. Rastvori su pripremljeni opterecivanjem urina analitima.

Rezultati: Variranjem parametara koji uticu na ¢vrsto-teénu ekstrakciju postavljeni su uslovi koji podrazumevaju:
kondicioniranje kertridZza sa 1ml metanola a zatim sa 4ml vode, nanoSenje uzorka urina zapremine 1ml, ispiranje
kertridZa sa 1ml rastvora pufera CH3COONH4 pH4,5 i nakon toga sa 2ml vode. Maksimalno eluiranje analita postig-
nuto je koriséenjem 2ml acetonitrila. Tecnom hromatografijom je na osnovu kalibracione krive odreden prinos
ekstrakcije od 101,4% za amilorid i 90,8% za atenolol.

Zakljucak: Na osnovu dobijenog prinosa ekstrakcije moze se zakljuciti da je postavljena metoda Cvrsto-tecne ekstrak-
cije pogodna za izolovanje atenolola i amilorida uz veoma znacajno preci$¢avanje uzorka i uklanjanje interferirajuéih
supstanci matriksa.

Kljuéne reci: ¢vrsto-tecna ekstrakcija, urin, atenolol, amilorid, HPLC

SETTING UP SOLID-PHASE EXTRACTION METHOD FOR THE ISOLATION
OF AMILORIDE AND ATENOLOL FROM URINE SAMPLES
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Introduction: The preparation of biological samples is one of the most important steps used to remove impuri-
ties and interfering endogenous substances and thus allows acquiring of the reliable data. Volume of the analyzed
sample is also important, especially if the concentration of analytes is low.

The Aim: Setting up solid-phase extraction method for the adequate purification of urine sample containing atenolol
and amiloride.

Materials and Methods: The procedure was conducted on polymer cartridges (HyperSep-DBS). Extraction recover-
ies were determined by liquid chromatography on Thermo Scientific system, Econosil S| 250mm x 4.6mm, 5mm
column, with mobile phase ACN - 40 mmol CH3COONH4 adjusted at pH4.5 with glacial acetic acid (75:25 V/V).
Column temperature was 30 °C, the flow rate 1mImin* and A=220nm. Calibration curves were constructed for ateno-
lol and amiloride with fenoterol as an internal standard. Solutions were prepared by spiking the urine with analytes.
Results: Parameters that might affect solid-pahse extraction were varied. The most appropriate were: conditioning
of the cartridge with 1ml of methanol and then with 4ml of water, application of 1ml of urine sample, washing with
1 ml of 40 mmol CH3COONH4 pH4.5 and then with 2ml of water. Maximum eluation of analytes was achieved using
2ml of acetonitrile. Extraction recovery of 101,4% for amiloride and 90,8% for atenolol was determined by liquid
chromatography based on the calibration curves.

Conclusion: Based on the extraction recoveries, proposed solid-phase extraction procedure is suitable for isolation
of atenolol and amiloride with a significant sample purification and removal of interfering matrix supstances.

Key words: solid-phase extraction, urine, atenolol, amiloride, HPLC
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GEOMETRIJSKI TRANSFER GRADIJENTNE RP-HPLC METODE
ZA IDENTIFIKACIJU NECISTOCA CEFUROKSIM AKSETILA
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Uvod: Gradijentno eluiranje kod metoda reverzno-fazne te¢ne hromatografije pod visokim pritiskom (RP-HPLC)
koristi se za razdvajanje supstanci koje se razlikuju po polarnosti.

Cilj rada bio je da se izvrsi transfer RP-HPLC metode s gradijentnim eluiranjem za identifikaciju necistoca supstance
cefuroksim aksetil na kolonu manjih dimenzija.

Materijali i metode: Hromatografska analiza izvriena je na Thermo Scientific Surveyor HPLC sistemu na kolonama:
Hypersil BDS 250 mm “ 4,6 mm, 5 pum i Hypersil BDS 100 mm * 4,6 mm, 3 um. Odnos metanola i vodene faze (pH
4,5) u mobilnoj fazi menjao u skladu sa programom gradijenta. Separacije su vriene pri protoku mobilne faze 1,5 ml/
min, na 30 °Ci =278 nm.

Rezultati: Primenjena su osnovna pravila geometrijskog transfera i odgovaraju¢e jednaline za korekciju
hromatografskih uslova kako bi se HPLC calculator softverom program gradijent originalne metode korigovao, a
brzina protoka mobilne faze i zapremina injektovanja prilagodili karakteristikama kolone na koju se vrsi transfer.
Osnovni zahtev koji mora biti ispunjen prlikom geometrijskog transfera je da relativna retenciona vremena ispitivanih
necistoca i faktor rezolucije izmedu kriticnog para analiziranih supstanci ne smeju da se promene. Adekvatnost
nove metode verifikovana je proverom pogodnosti sistema. Vreme trajanja analize, a time i potrosnja organskog
rastvaraca smanjena je 2,5 puta, dok se efikasnost razdvajanja povedala.

Zakljucak: Zadovoljeni su svi zahtevi za geometrijski transfer metode, pa se ne mora vrsiti revalidacija.Naime, faktor
rezolucije izmedu cefuroksima aksetila i njegovog A® izomera nije se promenio, kao ni relativna retenciona vremena
svih analiziranih supstanci.

Kljuéne reci: Geometrijski transfer; RP-HPLC; Gradijentno eluiranje; Identifikacija necistoca.

GEOMETRICAL TRANSFER OF GRADIENT RP-HPLC METHOD
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Introduction: High performance liquid chromatographic (RP-HPLC) methods in gradient elution mode are mainly
used for the separation of substances with very different polarity.

Aim was to perform a geometrical transfer of the gradient RP-HPLC method used for the identification of cefuroxime
axetil’s impurities.

Materials and methods: Chromatographic analysis was performed on Thermo Scientific Surveyor HPLC system
using: Hypersil BDS 250 mm " 4.6 mm, 5 um and Hypersil BDS 100 mm " 4.6 mm, 3 um. The content of methanol and
water phase (pH 4.5) was varied according to the gradient program. The mobile phase flow rate was 1.5 ml/min,
column temperature 30 °C and =278 nm.

Results: Basic geometrical transfer rules, as well as suitable equations for the correction of chromatographic
conditions were applied. HPLC calculator software was used to adjust the gradient program, mobile phase flow rate
and injection volume of the original method to the characteristics of the column selected for transfer. During the
geometrical transfer relative retention times of the analyzed substances as well as the resolution factor between
the critical pair must remain unchanged. The adequacy of a new method was verified by system suitability test.
The analysis time was shortened, organic solution consumption reduced 2.5 times while the separation efficiency
increased.

Conclusions: All requirements for geometrical transfer of method were fulfilled, so the method revalidation is not
requested. Namely, the resolution factor between cefuroxime axetil and its A% isomer and relative retention times of
the analyzed impurities remained unchanged.

Key words: Geometrical method transfer; RP-HPLC; Gradient elution; Impurity identification.
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Uvod: Funkcije hromatografskog odgovora predstavljaju matematicko reSenje koje omogucava objektivnu procenu
kvaliteta hromatograma i dopusta istovremenu optimizaciju vise razliCitih hromatografkskih ciljeva.

Cilj: Procena efikasnosti Cetiri razli¢ite funkcije hromatografskog odgovora na simuliranim hromatogramima i
eksperimentalno dobijenim hromatogramima nakon analize beta agonista i blokatora tecnom hromatografijom
hidrofilnih interakcija (HILIC — eng. Hydrophilic Interaction Liquid Chromatography).

Materijal i metode: Pet simuliranih hromatograma kreirano je u Microsoft Excel programu. Osamnaest
eksperimentalno dobijenih hromatograma generisano je nakon analize pet beta agonista i blokatora pod razli¢itim
uslovima u HILIC sistemu (stacionarna faza: BETASIL Silica-100 (100 mm x 4.6 mm, 5 um veli¢ine Cestica), mobilna
faza: acetonitril: vodeni rastvor amonijum-acetata, ¢iji je pH podesen glacijalnom siréetnom kiselinom). Sastav
mobilne faze variran je prema planu centralnog kompozicionog dizajna.

Rezultati: Cetiri funkcije hromatografskog odgovora primenjene su u proceni simuliranih hromatograma. Analizirani
su razli¢iti separacioni parametri uklju€eni u funkcije i njihova sposobnost da istovremeno procenjuju kvalitet
razdvajanja svih prisutnih pikova. Ispitani su pristupi proceni ukupne duzine trajanja hromatografske analize. Merena
je sposobnost funkcija da postave adekvatan balans izmedu procene kvaliteta razdvajanja i ukupne duzine trajanja
analize. Funkcije su testirane na eksperimentalno dobijenim hromatogramima. Primecene su znacajne razlike u
vrednovanju kvaliteta hromatograma od strane razlicitih funkcija.

Zakljucak: Pokazano je da funkcije hromatografskog odgovora predstavljaju pouzdan i objektivan pristup u
optimizaciji razdvajanja supstanci u HILIC sistemu. Proucene su prednosti i mane razli¢itih funkcija i definisane su
mere opreza pri odabiru funkcije izbora za dati optimizacioni problem.

Kljuéne redi: funkcije hromatografskog odgovora, HILIC, beta agonist i blokatori

CHROMATOGRAPHIC RESPONSE FUNCTIONS IN SOLVING OPTIMIZATION PROBLEMS
IN HYDROPHILIC INTERACTION LIQUID CHROMATOGRAPHY
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Introduction: Chromatographic response functions present mathematical solution which enables an objective
quality assessment of chromatograms and allows simultaneous optimization of many different chromatographic
aims.

Aim: Estimation of efficiency of four different chromatographic response functions using simulated chromatograms
and experimentally obtained chromatograms in beta agonists and blockers analysis by liquid chromatography
hydrophilic interaction (HILIC).

Materials and methods: Five simulated chromatograms were created in Microsoft Excel program. Eighteen
experimentally obtained chromatograms were generated after the analysis of five beta blockers and agonists under
different conditions in HILIC system (stationary phase: BETASIL Silica-100 (100 mm x 4.6 mm, 5 um), mobile phase:
acetonitrile: water solution of ammonium acetate, pH adjusted with glacial acetic acid). Mobile phase composition
was varied according to the central composite design plan.

Results: Four chromatographic response functions were applied in the assessment of simulated chromatograms.
The different separation parameters incorporated in the functions and their ability to estimate at the same time
the quality of the separation of all presented peaks were analyzed. Approaches for assessment of the overall
chromatographic analysis duration were tested. The functions ability to set an appropriate balance between
assessment of quality of separation and overall duration of analysis were measured. Significant differences in the
evaluation of the quality of chromatograms by different functions were noticed.

Conclusions: It was shown that the chromatographic response functions represent reliable and objective approach
to optimize the separation of substances in HILIC system. The advantages and disadvantages of different functions
were studied and precautions while choosing best function for a given optimization problem were defined.

Key words: chromatographic response function, HILIC, beta blockers and agonists



HEMOMETRIJSKI PRISTUP U ANALIZI RETENCIONOG PONASANJA BETA AGONISTA
1 BLOKATORA U TECNOJ HROMATOGRAFUJI HIDROFILNIH INTERAKCUA
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Uvod: Poslednjih godina te¢na hromatografija hidrofilnih interakcija (HILIC — eng. Hydrophilic Interaction Liquid
Chromatography) dobija znacajno mesto medu separacionim metodama zbog odredenih prednosti koje je pokazala
u poredenju sa normalno-faznom i reverzno-faznom te¢nom hromatografijom.

Cilj rada: Analiza retencionog ponaSanja pet beta blokatora i agonista u HILIC sistemu primenom centralnog
kompozicionog dizajna i kreiranje modela koji predvidaju retenciono ponasanje.

Materijal i metode: Hromatografska analiza izvrSena je na Waters Breeze sistemu uz razdvajanje na koloni BETASIL
Silica-100 (100 mm x 4.6 mm, 5 pum veli¢ine Cestica). Mobilna faza pripremljena je mesanjem acetonitrila i vodenog
rastvora amonijum-acetata, Ciji je pH podesen glacijalnom siréetnom kiselinom. Protok mobilne faze bio je 1,0 mL
min.?, temperatura kolone 30 °C i talasna duZina detekcije 254 nm.

Rezultati: Promene retencionog ponasanja ispitivanih supstanci pracene su variranjem sadrzaja acetonitrila u
mobilnoj fazi (80 %— 90 %), pH vrednosti vodene faze (3,5 — 4,5) i molariteta amonijum acetata u vodenoj fazi (20
mM- 40 mM). Eksperimentalni plan formiran je prema Semi rotable centralnog kompozicionog dizajna. Kreirani su
kvadratni matematicki modeli visoke statisticke pouzdanosti koji predstavljaju zavisnost retencionih faktora pet beta
blokatora i agonista od ispitivanih nezavisno promenljivih. Analizom kvadratnih modela zakljuceno je da povecanje
pH vrednosti dovodi do produzavanja, a povecanje molariteta pufera do skracivanja retencionog faktora ispitivanih
supstanci.

Zakljucak: Dobijeni kvadratni modeli adekvatno su opisivali retenciono ponasanje ispitivanih supstanci u HILIC
sistemu. Statistickom i grafickom analizom identifikovani su faktori koji znacajno uti¢u na posmatrani sistem.
Kljuéne reéi: HILIC, retenciono modelovanje, beta agonisti i blokatori

CHEMOMETRICAL APPROACH IN ANALYSIS OF RETENTION BEHAVIOR OF BETA AGONISTS
AND BLOCKERS IN HYDROPHILIC INTERACTION LIQUID CHROMATOGRAPHY
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Introduction: During the recent years, HILIC (Hydrophilic Interaction Liquid Chromatography) has become very
significant separation technique due to its numerous advantages comparing to the normal phase and reversed phase
liquid chromatography.

Aim: The analysis of retention behavior of five beta agonists and blockers in HILIC using central composite design and
creation of retention prediction models.

Materials and Methods: Chromatographic analysis was performed on Waters Breeze system and separation on
BETASIL Silica-100 (100 mm x 4.6 mm, 5 um particle size) column. The mobile phase composition was acetonitrile:
water phase (with ammonium acetate buffer, pH adjusted with glacial acetic acid). Flow rate of mobile phase was 1.0
mL min, column temperature 30 "C and wavelength of detection was 254 nm.

Results: The retention behavior of tested substances was analyzed by varying content of acetonitrile in mobile phase
(80% — 90%), pH of water phase (3.5 — 4.5) and concentration of ammonium acetate in water phase (20 mM- 40
mM). Experimental plan was formed according to rotable central composite design. The mathematical models of
high statistical confidence were designed presenting dependence of retention factors on investigated independent
variables. The models analysis demonstrated that by increasing pH, retention factors increase, while by increasing
buffer concentration, they decrease.

Conclusions: Obtained mathematical models adequately presented retention behavior of tested beta agonists
and blockers in HILIC. Factors that significantly influence the system are identified through statistical and graphical
analysis.

Key words: HILIC, retention modeling, beta agonists and blockers

EVALUACIJA ANTIOKSIDATIVNE AKTIVNOSTI EKSTRAKTA LISTA MASLINE POMOCU COMET TESTA
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Uvod: Prema najnovijim saznanjima, oksidativni stres se povezuje sa brojnim hroni¢nim oboljenjima. Poznato je da
ekstrakt lista masline (ELM) pokazuje protektivna svojstva i antioksidativnu aktivnost. Za evaluaciju oStecenja DNA
molekula leukocita periferne krvi (LPK) izazvanih stresorom, koristi se comet test.

Cilj rada: Evaluacija antioksidativne aktivnosti razliCitih koncentracija ekstrakta lista masline na DNA osteéenjima,
indukovanim adrenalinom kao stresorom na LPK.

Materijal i metode: Materijal za analizu je humana heparinizirana krv (LPK). U prvoj grupi uzoraka, izvrSena je
indukcija DNA oste¢enja adrenalinom, nakon Cega su dodavane tri razliCite koncentracije ELM u trajanju od
30min/37°C. Druga grupa uzoraka tretirana je prvo pomocu ELM (30min/37°C) nakon ¢ega su indukovana DNA
ostecenja adrenalinom. Pozitivna kontrola je tretirana samo adrenalinom, a negativna PBS-om. Uzorci se nanose
na agarozni film na mikroskopskim plo¢icama, a nakon toga se ostave preko nod¢i u liziraju¢em rastvoru. Slede
elektroforeza i bojenje uzoraka. Na osnovu koli¢éine DNA u repu komete, vrsi se klasifikacija ostecenja.

Rezultati: Na fluorescentnom mikroskopu se jasno uocavaju razli¢iti nivoi oSte¢enja DNA molekula. Tretiranje ELM-
om pre i nakon indukcije DNK ostecenja adrenalinom, dovodi do statisticki znacajnog smanjenja DNA ostecenja.
Zakljucak: Koriséenjem comet testa, dokazan je protektivan i antioksidativni efekat ELM. Dobijeni rezultati ukazuju
na genoprotektivan efekat i poveéanje antioksidativnog kapaciteta leukocita, indukcijom antioksidativnih enzimskih
sistema u Celiji.

Kljucne reci: oksidativni stres, antioksidativna aktivnost, comet test, ELM

EVALUATION OF ANTIOXIDATIVE ACTIVITY OF OLIVE LEAF EXRACT WITH THE HELP OF COMET TEST
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Introduction: According to the latest findings, oxidative stress is associated with many chronic diseases. It is known
that olive leaf extract (DOLE) showed protective properties and antioxidant activity. For the evaluation of damage on
DNA molecules of peripheral blood leukocytes (PBL) caused by the stressor, we use the comet test.

The Aim: Evaluation of antioxidant activity of different concentrations of DOLE on DNA damages, induced
by adrenaline as a stressor on the PBL.

Materials and Methods: The material for the analysis is the human heparinized blood (PBL). In the first group of
samples, DNA damages were induced with adrenaline, after which were added three different concentrations
of DOLE for 30min/37 ° C. The second group of samples was treated first with DOLE (30min/37 © C) and after
the DNA damages were induced by epinephrine. The positive control was treated only with epinephrine, a negative
only with PBS. Samples are applied on the agarose film on microscope plates, and then be left overnight in a lysing
solution. Next phase is electrophoresis and colouring of samples. Classification of defects was based on the quantity
of DNA in the comet’s tail.

Results: Fluorescence microscopy clearly showsthe differentlevels of damage on DNAmolecules. Treatment with DOLE,
before and after the induction of DNA damages with adrenaline, leading to statistically significant decrease
of DNA damage.

Conclusion: During of using the comet test, protective antioxidant effect was demonstrated. The
results indicate genoprotective effects and increase the antioxidant capacity of blood cells, with the help of
induction of antioxidant enzyme systems in the cell.

Key words: oxidative stress, antioxidant activity, comet test, DOLE
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ISPITIVANJE ANTIRADIKALSKE | ANTIHOLINESTERAZNE AKTIVNOSTI POSTDESTILACIONOG OSTATKA
LISTA MATICNJAKA (Melissae folium)
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Uvod: Mati¢njak (Melissa officinalis L., Lamiaceae) ima veoma dugu tradiciju upotrebe u medicini, zahvaljujuéi
prvenstveno prisustvu etarskog ulja. Medutim, danasnja istrazivanja se sve vise bave terapijskim efektom razli¢itih
ekstrakata lista mati¢njaka (Mellisae folium) za koje je dokazano da ispoljavaju antioksidatno i antiholinesterazno
delovanje, sto je od velikog znacaja za prevenciju i le¢enje raznih bolesti.

Cilj: Cilj istrazivanja je bio da se ispitaju i uporede antioksidativni i antiholinesterazni potencijali standardnog ekstrak-
ta lista mati¢njaka i dekokta koji ostaje nakon hidrodestilacije etarskog ulja.

Materijal i metode: U ekstraktima dobijenim metodom maceracije sa 45% etanolom (vreme maceracije 24h) i hi-
drodestilacije odredena je koli¢ina suvog ostatka. Ukupni fenoli odredeni su metodom Folin-Ciocalteu-a, a ukupni
flavonoidi spektrofotometrijskom metodom kojom se prati formiranje flavonoid-metalo kompleksa. Antiradikalsko
delovanje ekstrakata praceno je putem sposobnosti ispitivanih ekstrakata da izvrSe neutralizaciju stabilnog DPPH
radikala. Antiholinesterazni potencijal estrakata odredjivan je spektrofotometrijskom Ellman-ov metodom.
Rezultati: Prinos suvog ekstrakta (s.e.) u bilinom materijalu kretao se od 16,78 do 31,34%. Sadrzaj ukupnih fenola je
vedi u standardnom ekstraktu (ST) i iznosi 38,8mg ekvivalenata galne kiseline (EGK)/g s.e., dok u postdestilacionom
ostatku (PDO) je veéi sadrzaj ukupnih flavonoida i iznosi 26,56mg ekvivalenata kvercetina (EK)/g s.e. Oba ekstrakta
ispoljavaju jaku antiradikalsku aktivnost. Inhibiciju acetilholin esteraze ispoljava samo ST (IC,=337,03 pg/ml) dok
PDO ne pokazuje znacajniju inhibiciju.

Zakljucak: Oba ispitivana ekstrakta lista mati¢njaka ispoljavaju znacajnu antioksidantnu aktivnost dok sa druge strane
antiholinesteraznu aktivnost ispoljava samo standardni ekstakt. Otpadni materijal nakon izolacije etarskog ulja lista
mati¢njaka moze naci svoju primenu u farmaceutskoj i prehrambenoj industriji kao potencijalni izvor antioksidanasa.
Klju€ne reci: Melissa officinalis, postdestilacioni ostatak, ukupni fenoli i flavonoidi, DPPH* radikal, ihibicija acetilholin
esteraze

SCAVENGING AND ANTICHOLINESTERASE ACTIVITY OF POSTDISTILLATION WASTE MATERIAL
OF LEMON BALM LEAF (Melissae folium)
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Introduction: Lemon Balm (Melissa officinalis L., Lamiaceae) has long tradition of use, mainly due to the presence of
essential oil. However, current studies confirms an antioxidant and anticholinesterase potential of different lemon
balm leaf extracts (Mellisae folium), what is of great importance for prevention and treatment of various diseases.
The Aim: The aim of our study was to examine and compare the antioxidant and anticholinesterase potentials of
standard lemon balm leaf extract and decoction, which remains after hydrodistillation of essential oil.

Materials and Methods: Extracts were made using a method of maceration with 45% ethanol (time of extraction
was 24h) and hydrodistillation. Amount of dried residue was determined gravimetrically. Total phenolics were de-
termined by Folin-Ciocalteu method and total flavonoids were quantified spectrophotometrically, according to the
formation of flavonoid-methal complex. Radical scavenging capacity was assayed on DPPH'. Anticholinesterase po-
tential was determined by Ellman method.

Results: The amount of dry extract (d.e.) ranged from 16.78 do 31.34%. Concentration of total phenolics is higher in
standardised extract (SE) (38.8mg gallic acid equivalents/g d.e.) than in postdistillation waste (PDW), but concentra-
tion of total flavonoids is higher in PDW (26.56mg quercetin equivalents/g d.e.). In DPPH-test both extracts exhibited
very strong antioxidant activity. But only standardised extract experessed significant anticholinesterase inhibition
(1C,,=337.03 pg/ml).

Conclusion: Both tested extracts exhibited very strong antioxidant activity on DPPH radical, yet significant anticho-
linesterase inhibition is achieved only by SE. PDW could be used in pharmaceutical and food industry as a potential
source of antioxidants.

Key words: Melissa officinalis, postdistillation waste, total phenolics and flavonoid content, DPPH' radical, acetyl-
cholinesterase inhibition
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Uvod: Crvena detelina (Trifolium pratense L., Fabaceae) sadrZi jedinjenja fenolne strukture koja ispoljavaju
antioksidativnu aktivnost. Antioksidativna aktivnost se sastoji u sprecavanju formiranja slobodnih radikala, hvatanju
slobodnih radikala ili u ubrzavanju njihovog uklanjanja.

Cilj: Osnovni cilj rada je odredivanje sadrzaja ukupnih fenola i antioksidativnog potencijala kod pet sorti crvene
deteline i u njenim razli¢itim biljnim delovima.

Materijal i metode: Analizirano je pet sorti crvene deteline (posebno stabljika, list i cvet). Posle izvrsene ekstrakcije
spektrofotometrijski je odredivan sadrzaj ukupnih fenola Folin-Ciocalteu metodom i antioksidativna aktivnost
ispitivanjem sposobnosti hvatanja slobodnih radikala sa DPPH (1,1-difenil-2-pikrilhidrazil) reagensom.

Rezultati: Sorta m21 je u proseku najbogatija ukupnim fenolnim jedinjenjima (29,71 mg GAE/g) i pokazuje najvecu
antioksidativnu aktivnost (IC, iznosi 0,1512). Cvet sorte m28 ima najveci antioksidativni kapacitet (IC  iznosi 0,0715)
i najveci sadrzaj ukupnih fenola (43,18 mg GAE/g), dok stabljika sorte m28 ima najmaniji antioksidativni kapacitet (IC
iznosi 0,5677) i najmanji sadrzaj ukupnih fenola (9,58 mg GAE/g ).

Zakljuéak: Posmatrajuci biline delove, najmanji sadrzaj ukupnih fenola i najmanja antioksidativna aktivnost je
utvrdena u stabljikama, dok su najvece vrednosti ukupnih fenola kao i antioksidantni potencijal odredeni u cvetovima
crvene deteline. Sorta m21 u proseku ima najveci sadrzaj ukupnih fenola i najveéi antioksidativni kapacitet.

Kljucne reci: crvena detelina, antioksidantna aktivnost, fenolna jedinjenja
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Introduction: Red clover (Trifolium pratense L., Fabaceae) contains phenolic compounds which display antioxidant
activity. The antioxidant activity includes prevention of the formation of free radicals, free radical scavenging or
acceleration of their removal.

Goal: The aim of this study was determination of total phenolic content and antioxidant potential in five varieties of
red clover and its different plant parts.

Material and methods: Five varieties of red clover (stem, leaf and flower) were analyzed. After the extraction, total
phenolic content was determined spectrophotometrically with Folin-Ciocalteu method and antioxidant activity by
examining the radical scavenging capacity with DPPH (2,2-diphenyl -1-dipicrylhydrazyl) reagent.

Results: The m21 variety is on average the richest in total phenolic compounds (29.71 mg GAE/g) and it shows the
highest antioxidant activity (IC,; is 0.1512). The flower of the m28 variety has the highest antioxidant capacity (IC, is
0.0715) and the highest total phenolic content (43.18 mg GAE/g), while the stem of the m28 variety has the lowest
antioxidant capacity (IC, is 0.5677) and the lowest total phenolic content (9.58 mg GAE/g).

Conclusion: Observing different plant parts, the lowest total phenolic content and antioxidant activity were
determined in stems, while the highest values for total phenolic compounds and antioxidant potential were found in
flowers. The m21 variety has the highest total phenol content and the highest antioxidant capacity.

Key words: red clover, antioxidant activity, phenolic compounds




ANTIOKSIDATIVNI POTENCIJAL VERBENAE OFFICINALIS L. VERBENACEAE
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Uvod: Verbena officinalis je svoju primenu jo$ od davnina nasla u brojnim narodnim medicinama. Potvrdeno je da
poseduje brojne pozitivne efekte na ljudski organizam i ima veliki znacaj i potencijal za lecenje raznih patoloskih
stanja.

Cilj: Cilj istrazivanja bio je da se ispita hemijski sastav infuza i vodeno-alkoholnog ekstrakta herbe Verbena officinalis
pripremljenog po tipu tec¢nog ekstrakta. Ispitano je antiradikalsko delovanje na DPPH radikal, OH radikal, kao i
inhibitorno delovanje na proces lipidne peroksidacije.

Materijal i metode: Infuz je dobijen prelivanjem droge klju¢alom vodom u toku 30 minuta. Vodeno-alkoholni
ekstrakt je pripremljen metodom hladne maceracije sa 25 % etanolom, u vremenskom periodu od 24 h. Ukupni
fenoli odredeni su metodom Folin-Ciocalteu-a, a ukupni flavonoidi spektrofotometrijskom metodom kojom se prati
formiranje flavonoid-metalo kompleksa. Antioksidativno delovanje ispitivanih zoraka praéeno je putem tri testa:
neutralizacijom stabilnog DPPH i hidroksil radikala, kao i inhibicijom procesa lipidne peroksidacije.

Rezultati: Ukupan sadrzaj fenola u ispitivanim uzorcima iznosi 36,529 mgGAE/g.d.e. (za infuz) i 37,186 mgGAE/g.s.e.
(za ekstrakt), dok je ukupan sadrzaj flavonoida 28,68 ugKE/g.s.e. (za infuz) i 27,82 ugKE/g.s.e. (za ekstrakt). Znadajna
antioksidativna aktivnost utvrdena je DPPH-testom (IC, =3,56 ug/mL za infuz, odnosno IC_;=6,83 pg/mL za ekstrakt).
Testom inhibicije OH radikala dobijene su sledece vrednosti IC,: 60,31 pg/mL za infuz i 222,83 pg/mL za alkohlni
ekstrakt. Merenjem intenziteta inhibicije procesa lipidne peroksidacije takode je utvrdeno snazno antioksidantno
delovanje (IC,;=63,29 ug/mL za infuz i IC, =79,57 pg/mL za ekstrakt)

Zakljucak: Na osnovu izvrSenih testova, utvrdeno je antioksidativno delovanje ispitivanih uzoraka Verbenae herba,
$to se moze bar delimi¢no povezati sa znacajnom koli¢inom fenola i flavonoida.

Kljuéne reéi: Verbena officinalis, ukupni fenoli, ukupni flavonoidi, DPPH radikal, OH radikal, lipidna peroksidacija.

ANTIOXIDANT ACTIVITY OF VERBENA OFFICINALIS L. VERBENACEAE
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Introduction: Verbena officinalis L . has a long tradition of use in folk medicine and has numerous positive effects
on human health. It has a tremendous potential in healing various pathological states.

The Aim: The aim was to examine the chemical composition and scavenging activity of Verbena officinalis L. herb
extracts on 2,2-diphenyl-1-pycryl hydrazyil radical (DPPH'), hydroxyl radical (OH’), as well as inhibitory effect on the
process of lipid peroxidation.

Material and methods: Infusion was prepared with 150 mL of boiling water (the mixture was cooled for 30 minutes
before filtration). Extract was made using a method of cold maceration with 25% ethanol (time of extraction was
24h). Total phenolics were determined by the method of Folin-Ciocalteu and total flavonoids were quantified
spectrophotometrically, according to the formation of flavonoid-methal complex. Antioxidant activity of tested
extract was followed by three tests: neutralisation of stable DPPH radical, OH radical and inhibition of the process
of lipid peroxidation.

Results: Total phenol content in tested samples was 36,529 mgGAE/g.d.e. (in infusion) and 37,186 mgGAE/g.d.e.
(in extract), and total content of flavonoids was 28,68 ugQE/g.d.e. (in infusion) and 27,82 pgQE/g.d.e. (in extract).
Significant antioxidant activity was determined by DPPH test (IC,; =3,56 pg/mL for infusion and IC_ = 6,83 pg/mL
for exstract). Test of neutralisation of OH also showed scavenging activity ( IC,;=60,31 ug/mL (for infusion) and
IC,;=222,83 pg/mL(for extract), as well as test of measuring the intensity of inhibition of the process of lipid
peroxidation (IC,,=63,29 pg/mL for infusion and IC, =79,57 pg/mL for extract).

Conclusion: A significant antioxidant activity of tested Verbena officinalis herb extracts has been found, which is
associated with high levels of phenolics and flavonoids in its composition.

Key words: Verbena officinalis, total phenolics, total flavonoid content, DPPH test, OH test, lipid peroxidation.
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Uvod: Pored kantariona (Hypericum perforatum, Hypericaceae) koji ima dugu tradiciju primene u medicine i
farmaciji zbog svog antioksidantnog, antiinflamatornog, antiseptickog, antidepresivnog i drugih farmakoloskih
delovanja, ispituju se i druge vrste roda Hypericum kao $to je Hypericum barbatum.

Cilj: Cilj istrazivanja je bio da se paralelnim ispitivanjima utvrdi slicnost hemijskog sastava i antiradikalskog delovanje
na DPPH radikal ekstrakta vrsta Hypericum perforatum i Hypericum barbatum, kao i inhibitorno delovanje na proces
oksidacije dezoksiriboze.

Materijal i metode: Ekstrakti su dobijeni metodom hladne maceracije sa 50%etanolom u vremenskom periodu od
24h. Ukupni fenoli odredeni su metodom Folin-Ciocalteu-a, a ukupni flavonoidi spektrofotometrijskom metodom
kojom se prati formiranje flavonoid-metalo kompleksa. Antioksidantni potencijal ispitivanih ekstrakta odreden je
praéenjem sposobnosti neutralizacije stabilnog DPPH radikala, kao i neutralizacijom procesa oksidacije dezoksiriboze.
Rezultati: Ukupan sadrzaj fenola u ispitivanim ekstraktima iznosi 21,65 mgEGK/g.s.e. za ekstrakt vrsteHypericum
perforatum (HP), a 32,69 mgEGK/g.s.e. za ekstrakt vrste Hypericum barbatum (HB). Ukupan sadrzaj flavonoida u
ispitivanim ekstraktima iznosi 26,33 mgEK/g.s.e. za HP, a 72,43 mgEK/g.s.e.za HB. Znacajna antioksidativna aktivnost
utvrdena je DPPH-testom (IC, =6,65ug/mlza HP, i IC, =18,4pg/ml za HB) i pracenjem neutralizacije hidroksil radikala
(IC,,=56,15 ug/ml za ekstrakt vrste H.perforatum, i IC, =75,17 ug/ml za ekstrakt vrste H.barbatum).

Zakljucak: Na osnovu izvrSenih testova, utvrdeno je znacajno antioksidativno delovanje ispitivanih ekstakta obe
vrste, Hypericum perforatum i Hypericum barbatum. Nakon daljih ispitivanja, i vrsta HB, kao neoficinalna mogla bi
potencijalno da nade svoju primenu u okvirima farmaceutske industrije.

Kljuéne reci: Hypericum perforatum, Hypericum barbatum, ukupni fenoli, ukupni flavonoidi, DPPH test, hidroksil
radikal.
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Introduction: Besides Hypericum perforatum, Hypericaceae which has a long tradition of use in medicine and
pharmacy because of its antioxldant, antiseptic, antiinflammatory, antidepresive and other pharmacological
activities, other species of the genus Hypericum are examined, for example Hypericum barbatum.

The Aim: The aim of this reserch was to prove similarity of the chemical composition and scavenging activity on
DPPH and OH radical beetween extracts Hypericum perforatum and Hypericum barbatum.

Material and methods: Extract was made using a method of cold maceration with 50% ethanol (time of extraction
was 24h). Total phenolics were determined by the method of Folin-Ciocalteu and total flavonoids were quantified
spectrophotometrically, according to the formation of flavonoid-methal complex. Antioxidant potential of tested
extracts was determined by measuring the ability of neutralization of stable DPPH radical and by assessing the
inhibition of dezoxyribose oxidation.

Results: Total phenol content in tested extract Hypericum perforatumwas 21.64 mgGAE/g.d.e. (HP), and
32.69mgGAE/g.d.e in tested extract Hypericum barbatum(HB). Total content of flavonoids in tested extracts was
26.33 pugQE/g.d.e. in HP, and 72.43ugQE/g.d.e. in HB. Significant antioxidant activity was determined by DPPH test
(IC,,=6.65 pg/ml in HP and IC_=18.4 ug/mlin HB) and by neutralisation of hydroksyl radical (IC,;=56.15 pg/mlin
tested H.perforatum extract, i IC_;=75.17 pg/ml in tested H.barbatum extract).

Conclusion: On the basis of presented results, a significant antioxidant activities of both tested Hypericum
perforatum and Hypericum barbatum extracts have been found. After detailed chemical characterisation, species
HB, as non-official, could be used in pharmaceutical industry.

Key words: Hypericum perforatum, Hypericum barbatum, total phenolics, total flavonoid content, DPPH test,
hydroxyl radical.
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ODREBIVANJE SADRZAJA UKUPNIH FLAVONOIDA U EKSTRAKTIMA BILINE VRSTE
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Uvod: Flavonoidi predstavljaju grupu biljnih polifenola, koji ispoljavaju antiinflamatorno, antimikrobno, antivirusno,
antialergijsko, antimutageno, antiulkusno i vazodilatatorno dejstvo. Satureja kitaibelii Wierzb. ex Heuff. se smatra
biljnom vrstom endemi¢nom za podrucje centralnog Balkanskog poluostrva, koja se u tradicionalnoj medicini
poremecaja menstrualnog ciklusa, respiratornih i infektivnih bolesti, u aromaterapiji, a u mediteranskoj kuhinji i kao
zacinska biljka.

Cilj istrazivanja: Cilj ovog rada je odredivanje sadrzaja ukupnih flavonoida u etanolnom, metanolonom, vodenom
ekstraktu i vodenoj frakciji nakon izolovanja etarskog ulja biljne vrste S. kitaibelii.

Materijali i metode: Nadzemni delovi ispitivane biljne vrste sakupljani su na podrucju Kamenice pored Nisa
pocetkom avgusta u fazi punog cvetanja. Sadrzaj ukupnih flavonoida determinisan je spektrofotometrijski, metodom
oficinalnoj po nemackoj farmakopeji DAB 10.

Rezultati: Najveca koli¢ina flavonoida prisutna je u metanolnom ekstraktu (1.04%). U vodenoj frakciji nakon izo-
lovanja etarskog ulja koli¢ina flavonoida bila je nesto niza (0.98%), dok je najmanja koli¢ina utvrdena u vodenom
(0.67%) i etanolnom ekstraktu (0.58%).

Zakljucak: Na osnovu odredenog ukupnog sadrzaja flavonoida, moZe se zakljuciti da se ekstrakti biljne vrste S. kitai-
belii, kao izvor prirodnih antioksidanasa, mogu koristiti u izradi fitopreparata, stabilizaciji prehrambenih proizvoda,
kao i u obliku suplemenata u ishrani.

Kljuéne reéi: Satureja kitaibelii Wierzb. ex Heuff., ekstrakti, flavonoidi

DETERMINATION OF TOTAL FLAVONOID CONTENT IN Satureja kitaibelii Wierzb.
ex Heuff. EXTRACTS

Author: Aleksandra Stevanovié¢, Anja Miti¢

e-mail adress: stevka5@hotmail.com

Mentor: prof. dr Dusanka Kiti¢

Institute of Pharmacognosy, Faculty of Medicine University of Ni$

Introduction: Flavonoids are group of plant polyphenols which posess antiinflammatory, antimicrobial, antiviral,
antiallergic, antimutagenic, antiulcer and vasodilatation activity. Satureja kitaibelii Wierzb. ex Heuff. is considered
endemic plant species, distributed in the central part of the Balkan Peninsula, that is used in traditional medicine
for ages to treat diarrhea, nausea, cramps, muscle pain, indigestion, fertility, menstrual disorders, respiratory and
infectious diseases, in aromatherapy and in mediterranean kitchen as a culinary herb.

The Aim: To determinate total flavonoid content in ethanol, methanol, water extracts and water fraction after
isolation of essential oil.

Materials and Methods: The aerial parts of the plant were collected in the region of Kamenica beside Ni$ in august,
during the full flowering stage. Total flavonoid content was determinated spectrophotometrically by method
officinal in German Pharmacopeia DAB 10.

Results: The highest total flavonoid content was determined in methanol extract (1.04%). In water fraction after
isolation of essential oil, total flavonoid content was little lower (0.98%) while the lowest content was determined in
water (0.67%) and ethanol extract (0.58%).

Conclusion: Based on determined total flavonoid content, it can be concluded that S. kitaibelii extracts, as a source
of natural antioxidants, can be used in preparation of herbal remedies, stabilization of food products, and also as a
dietary supplements.

Keywords: Satureja kitaibelii Wierzb. ex Heuff., extracts, flavonoids
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Uvod: Satureja montana L. je aromaticni poluzbun koji raste u mediteranskom i submediteranskom podrucju. Vrste
roda Satureja sadrze viSe od 0,5% etarskog ulja.

Cilj rada: Odrediti kolic¢inu, kvalitet i antimikrobno delovanje etarskog ulja dve podvrste Satureja montana subsp.
montana i S. montana subsp. pisidica (Wettst.) Sili¢.

Materijal i metode: Biljni materijal je prikupljen sa prirodnih staniSta: S. montana spp. montana sa Prokletija i
Kanjona Morace (Crna Gora) i S.montana ssp. pisidica sa planine Galiica (Makedonija). Osusen nadzemni izdanak
podvrgnut je destilaciji vodenom parom u aparaturi po Clevenger-u. Komponente etarskog ulja su kvantifikovane GC/
MS i GC/FID metodama, a MIC vrednosti su odredene bujon mikrodilucionom metodom.

Rezultati: Koli¢ina etarskog ulja u istrazivanim taksonima je 0.6 — 1,1%. Dominantne komponente kod S. montana
ssp. montana su o-cimen (15.1%), kariofilen oksid (10.3%) i borneol (9,4%) , a kod S. montana ssp. pisidica timol
(20,9 -24,5%) i karvakrol (37,6%). Najbolju antibakterijsku i antifungalnu aktivnost pokazuje etarsko ulje S. montana
spp. pisidica.

Zakljuéak: Nasi rezultati pokazuju da ispitivana etarska ulja pokazuju izrazenu antibakterijsku aktivnost, dok je
antifungalna aktivnost nesto slabija. Ovakav efekat se moZe pripisati monoterpenskim komponentama etarskog
ulja timolu, karvakrolu i o-cimenu. Analizirana etarska ulja pokazuju bolju aktivnost prema G(+) bakterijama
(Staphylococcus aureus, Staphylococcus epidermidis, Micrococcus luteus, Bacillus subtilis), dok prema G(-)
bakterijama (Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae) imaju nesto nizu aktivnost.
Kljuéne reci: Satureja montana ssp. montana, S. montana ssp. pisidica, etarsko ulje, antimikrobno dejstvo.
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Introduction: Satureja montana L. is an aromatic semi-shrub that grows in the Mediterranean and sub-Mediterranean
area. Species of the genus Satureja contain more than 0.5% of essential oils.

The Aim: To determine the quantity, quality and antimicrobial activity of essential oils of two subspecies of Satureja
montana subsp. montana and S.montana subsp. pisidica (Wettst.) Sili¢.

Material and methods: Plant material was collected from natural habitats of: S. montana spp. montana from
Prokletije and Moraca (Montenegro) and S.montana ssp. pisidica from the mountain Gali¢ica (Macedonia). Dried
above-ground shoot was subjected to hydro distillation in Clevenger apparatus. Components of essential oils were
quantified using GC/MS and GC/FID methods, while MIC were determined using broth microdilution method.
Results: The amount of essential oil in the studied taxons were 0.6 - 1.1%. Dominant components in S. montana ssp.
montana were o-cymene (15.1%), caryophyllene oxide (10.3%) and borneol (9.4%), while in S. montana ssp. pisidica
thymol (20.9 -24.5%) and carvacrol (37.6%). The best antibacterial and antifungal activity of essential oil has shown
S. montana spp. pisidica.

Conclusion: Our results show that the tested essential oils exhibited a strong antibacterial activity, while antifungal
activity, was slightly weaker. This effect can be attributed to the monoterpene components of the essential oils
thymol, carvacrol and o-cymene. Analyzed essential oils exhibit better activity against G (+) bacteria (Staphylococcus
aureus, Staphylococcus epidermidis, Micrococcus luteus, Bacillus subtilis), whereas the G (-) bacteria (Escherichia
coli, Pseudomonas aeruginosa, Klebsiella pneumoniae) have a somewhat lower activity.

Key words: Satureja montana ssp. montana, S. montana ssp. pisidica, essential oil, antimicrobial effect.
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Uvod: Satureja montana L. (Lamiaceae) je aromati¢ni poluzbun koji raste u mediteranskom i submediteranskom
podrucju. Dosadasnja ispitivanja ekstrakata pokazuju da ova vrsta ima antimikrobno delovanje.

Cilj rada: Odrediti kvalitativni, kvantitativni sastav i antimikrobno delovanje 70% metanolnog ekstrakta (V/V; 1:10)
dve podvrste Satureja montana ssp. montana i S.montana ssp. pisidica (Wettst.) Sili¢ sa razli¢itih lokaliteta.
Materijal i metode: Biljni materijal je prikupljen sa prirodnih staniSta S.montana ssp. montana sa Prokletija i Kanjona
Morace (Crna Gora) i S.montana ssp. pisidica sa planina Gali¢ica i Koraba (Makedonija). Od osusenih i sprasenih
nadzemnih izdanaka, pripremljeni su metanolni ekstrakti. Identifikacija i kvantifikacija ispitivanih metanolnih
ekstrakata izvrSena je HPLC metodom, dok su MIC vrednosti odredene bujon mikrodilucionom metodom.
Rezultati: Glavna komponenta analiziranih ekstrakata je rozmarinska kiselina, Ciji je sadriaj u metanolnim
ekstraktima slededi: S.montana ssp. montana, Prokletije (18,09 %), S.montana ssp. montana, Kanjon Morace (11,04
%), S.montana ssp. pisidica, Gali¢ica (18,02 %), S.montana ssp. pisidica, Korab (14,86 %). Ispitivani ekstrakti pokazuju
znadajnu antibakterijsku aktivnost, posebno ekstrakti S.montana ssp. montana, Kanjon Morace i S.montana ssp.
pisidica, Gali¢ica prema G(+) bakterijama (Staphylococcus epidermidis, Micrococcus luteus, Bacillus subtilis: MIC-
37,5 ug/ml), dok prema G(-) bakterijama (Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae: MIC-
75pg/ml) imaju nesto nizu aktivnost. Candida albicans je u istoj meri osetljiva na sve ispitivane ekstrakte (MIC-75ug/
ml).

Zakljuéak: Na osnovu dobijenih rezultata moZe se zakljuciti da ispitivani metanolni ekstrakti pokazuju izrazenu
antibakterijsku i antifungalnu aktivnost.

Kljuéne redi: Satureja montana ssp. montana, Satureja montana ssp. pisidica, metanolni ekstrakt, antimikrobno
delovanje.
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Introduction: Satureja montana L. (Lamiaceae) is the aromatic semi-bushy that grows in the Mediterranean and sub-
Mediterranean area. Recent studies indicate that extracts of this species have antimicrobial activity.

The Aim: To determine the quality, quantity and antimicrobial activity of 70% methanolic extract (V/V; 1:10) of two
subspecies Satureja montana ssp. montana and S.montana subsp. pisidica (Wettst.) Sili¢ from different localities.
Material and methods: Plant material was collected from natural habitats of S.montana ssp. montana from Prokletije
and Moraca (Montenegro) and S. montana ssp. pisidica from the mountains Galic¢ica and Korab (Macedonia).
Methanolic extracts were prepared from the dried and powdered aerial parts. Identification and quantification of the
tested methanolic extracts were analysed by HPLC method, while MIC were determined using broth microdilution
method.

Results: The main compound in analysed extracts was rosmarinic acid, which content in methanolic extracts were
as follows: S.montana ssp. montana, Prokletije (18.09%), S.montana ssp. montana, Kanjon Morace (11.04%),
S.montana ssp. pisidica, Gali¢ica (18.02%), S.montana ssp. pisidica, Korab (14.86%). The tested extracts showed
significant antibacterial activity, especially extracts of S.montana ssp. montana, Kanjon Morace and S.montana ssp.
pisidica, Gali¢ica analyzed against G(+) bacteria (Staphylococcus epidermidis, Micrococcus luteus, Bacillus subtilis:
MIC-37,5ug/ml), whereas the G(-) bacteria (Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae: MIC-
75pg/ml) have lower activity. Candida albicans is equally sensitive to all tested extracts (MIC-75ug/ml).

Conclusion: The obtained results may suggest that the methanolic extracts showed a strong antibacterial and
antifungal activity.

Key words: Satureja montana ssp. montana, Satureja montana ssp. pisidica, methanolic extract , antimicrobial
activity.
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Uvod: Seme kestena (Aesculus hippocastanum, Hippocastanaceae) predstavlja bioloski izvor droge Hippocastani
semen. Droga predstavlja izvor escina, triterpenskog saponozida, koji se koristi u terapiji vaskularnih poremecaja
kao sto su varikozne vene, hroni¢na venska insuficijencija, hemoroidi. Osim ove biljne droge, escin je prisutan i u
nekim drugim Aesculus vrstama, poput Aesculus x carnea koja je uobicajeno ukrasno drvo mnogih gradskih parkova.
Cilj rada: Cilj ovog rada je ispitivanje mogucnosti odrZive industrijske eksploatacije biljne sirovine dobijene od Siroko
dostupnih parkovskih vrsta kestena, a koja se smatra otpadnim materijalom i jednim od izvora urbanog zagadenja.
Materijal i metode: Osusena semena i cvetovi dve vrste kestena - Aesculus hippocastanum i Aesculus x carnea
su sakupljena u gradskom parku u VrScu. Kotiledoni i semenjace datih uzoraka su razdvojeni i ispitivani posebno.
Identifikacija escina tankoslojnom hromatografijom i njegovo spektrofotometrijsko odredivanje u svim uzorcima
izvrSeno je prema propisu datom u DAB X. SadrZaj escina je takode odreden metodom TLC denzitometrije, gde je
primenjen ekvivalentan postupak ekstrakcije iz biljnog materijala kako bi se obezbedilo poredenje osetljivosti ovih
metoda. Sadrzaj teskih metala kadmijuma, olova i Zive je odreden atomskom apsorpcionom spektrofotometrijom u
svim uzorcima i 60%-tnim etanolnim ekstraktima u cilju ispitivanja bezbednosti prilikom terapijske primene.
Rezultati: Spektrofotometrijskim odredivanjem je pokazano da je sadrzaj escina u ispitivanim uzorcima u granicama
od 0.17-2.95%, a denzitometrijskim odredivanjem 0.10-2.39%. Sadrzaj teskih metala odgovara zahtevima Ph.Eur.7.
Zakljuéak: Na osnovu dobijenih rezultata, spektrofotometrijsko odredivanje je pokazalo veéu osetljivost od
denzitometrijskog odredivanja. Obe ispitivane vrste kestena se mogu racionalno eksploatisati u industrijskoj
proizvodnji.

Kljuéne redi: escin, tankoslojna hromatografija, spektrofotometrija, urbano zagadenje.
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OF TWO HORSE CHESTNUT SPECIES (AESCULUS HIPPOCASTANUM AND AESCULUS X CARNEA)
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Mentor: prof. dr Zoran Maksimovié¢
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Introduction: Seed of the horse chestnut (Aesculus hippocastanum, Hippocastanaceae) represents the biological
source of the herbal drug Hippocastani semen. Drug contains aescin, a triterpenoid saponoside, used in the
treatment of vascular disorders. Apart from this herbal drug, aescin is present in other Aesculus species, such as
Aesculus x carnea which is often raised in city parks.

The Aim: To estimate the possibility of sustainable industrial exploitation of plant material obtained from wide-
spread park species of horse chestnut, which are considered as waste and one of the sources of urban pollution.
Materials and Methods: Dried seeds and flowers of two chestnut species — Aesculus hippocastanum and Aesculus
x carnea, were collected in the city park of Vrsac. Cotyledons and seedcoats of the given samples were examined
separately. The identification of aescin in all samples was performed using thin-layer chromatography and its
spectrophotometric determination was carried out according to DAB X. The content of aescin was also determined
by TLC densitometry method, where the equivalent extraction procedure of the herbal material was applied in order
to provide sensitivity comparison of these methods. The content of heavy metals cadmium, lead and mercury was
determined by atomic absorption spectrophotometry in all samples and in 60% ethanol extracts in order to indicate
their safety in therapeutic use.

Results: The content of aescin determined spectrophotometrically was in range of 0.17-2.95% and by densitometry
0.10-2.39%. Heavy metals concentrations correspond to the specifications of Ph.Eur.7.

Conclusion: Based on obtained results, spectrophotometric determination showed higher sensitivity than the
densitometric determination. Both examined Aesculus species can be rationally exploited in industrial production.
Key words: aescin, thin-layer chromatography, spectrophotometry, urban pollution.
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SADRZAJ UKUPNIH ANTOCIJANA U SOKOVIMA PLODA CRNE RIBIZLE
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Institut za farmakognoziju, Medicinski fakultet Univerziteta u Nisu

Uvod: Crna ribizla (Ribes nigrum L., Grossulariaceae) je biljna vrsta koja pripada bobi¢astom vocu. Plod crne ribizle
sadrzi antocijane. Sadrzaj antocijana u razli¢itim biljnim varijetetima vrste R. nigrum varira u zavisnosti od klimatskih
i pedoloskih uslova, Sto uslovljava razli¢it intenzitet njihove aktivnosti.

Cilj rada: Cilj naSeg istrazivanja je odredivanje sadrzaja ukupnih antocijana u sokovima dva varijeteta Ribes nigrum L.
Materijali i metode: Plodovi dva varijeteta crnih ribizli Ben Sarek i Triton sakupljani su tokom tri godine u fazi
sazrevanja. Sok se priprema na tradicionalan nadin, cedenjem odabranih, svezih plodova kroz gazu kojom se
odstranjuje ¢vrsta materija. Ukupni sadrZaj antocijana je odredivan spektrofotometrijskim postupkom propisanim
u Ph.Eur. 6.0 sa malim modifikacijama.

Rezultati: Rezultati dokazuju prisustvo znacajne koli¢ine antocijana u sokovima varijeteta biljne vrste Ribes nigrum L.
Kada uporedimo rezulate za oba varijeteta, nailazimo na nepravilnost u promeni sadrzaja ukupnih antocijana tokom
godina koju treba dalje ispitati. Varijacije u sadrzaju ukupnih antocijana nastaju kao rezultat delovanja razli¢itih
klimatskih uslova i sadrzaja mineralnih materija u vodi i zemljiStu na kome se gaje biljne vrste.

Zakljuéak: Na osnovu sadrzaja antocijana moze se zakljuciti da ispitivani varijeteti Ribes nigrum L. mogu imati
znadajnu ulogu u prevenciji i le¢enju mnogih bolesti. Uniformnost u sadrzaju antocijana doprineo bi laksoj
standardizaciji ekstrakata.

Kljucne reci: Ribes nigrum L., sokovi, antocijani

TOTAL ANTHOCYANINS CONTENT IN THE JUICES OF BLACK CURRANT FRUIT

Author: Anja Miti¢, Aleksandra Stevanovi¢, Aleksandra Stoli¢
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Introduction: Black currant (Ribes nigrum L., Grossulariaceae) is a crop that belongs to berries. The fruit of black
currant contains anthocyanins. The content of anthocyanins in different varieties of plant species R. nigrum L.
depending on the climate and soil conditions which causes different intensity of their activities.

The Aim: The aim of our study was to determinate the total antocyanins content in juices of two varieties Ribes
nigrum L.

Materials and Methods: The fruit of two varieties of black currant Ben Sarek and Triton were collected during three
years at the stage of maturation. Juice is prepared in the traditional way, by squeezing selected, fresh fruit through
the gaze which removes solid matter. The total antocyanins content was determined by the spectrophotometric
procedure described in Ph. Eur 6.0 with small changes.

Results: The results demonstrate the presence of significant amount of anthocyanins in juices of varieties of plant
species Ribes nigrum L. When we compare the results for the two varieties, we find an irregularity in the total
anthocyanins content changes over the years, which shold be further investigated. Variations in the content of total
anthocyanins occur as the result of different climatic conditions and mineral content in water and soil.

Conclusion: Based on the content of anthocyanins may suggest that the varieties of Ribes nigrum L. could play an
important role in the prevention and treatment of many diseases. Uniformity in the content of anthocyanins would
contribute easier herbal extract standardization.

Key words: Ribes nigrum L., juices, anthocyanins




ODREDPIVANJE HLOROGENSKE KISELINE U KOMERCIJALNIM UZORCIMA CAJEVA
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Uvod: Caj je jedan od najéeéce koriséenih napitaka na svetu. U zavisnosti od nacina prerade od iste biljke Camellia
sinensis dobijaju se razli¢ite vrste caja, kao Sto su npr. beli, zeleni, crni ¢aj. Potencijalno korisna delovanja ¢aja na
ljudsko zdravlje se pripisuju njegovim fenolnim sastojcima, ukljucujuci hlorogenske kiseline. Najzastupljenija
hlorogenska kiselina u prirodi je 5-O-kafeoilkvini¢na kiselina (5-CQA). Paragvajski ¢aj, llex paraguariensis takode
predstavlja bogat izvor hlorogenske kiseline.

Cilj: Osnovni cilj ovog rada je odredivanje sadrzaja hlorogenske kiseline (5-O-kafeoilkvini¢ne kiseline) u komercijalnim
uzorcima ¢ajeva razli¢itih proizvodaca.

Materijal i metode: Ekstrakcija aktivnih komponenata Cajeva vrSena je pripremom infuza, u kome je zatim odreden
sadrzaj hlorogenske kiseline primenom visokoefikasne te¢ne hromatografije - High Pressure Liquid Chromatography
(HPLC).

Rezultati: HPLC metoda za odredivanje sadrzaja hlorogenske kiseline u uzorcima cajeva je razvijena i validovana i
pokazala je visoku tac¢nost, ponovljivost, selektivnost i robustnost. Sadrzaj 5-CQA u belom ¢aju bio je 0,66 i 2,16
mg/100 ml, u crnom &aju u opsegu 0,33 — 6,11 mg/100 ml, u zelenom 7,37 i 16,02 mg/100 ml, dok je u Paragvajskom
¢aju iznosio 9,7 mg/100 ml.

Zakljucak: Tokom ove studije utvrdeno je da sa porastom stepena oksidacije polifenolnih jedinjenja u ¢ajevima vrste
Camellia sinensis opada sadrzaj hlorogenske kiseline. Visok sadrzaj ove kiseline dobijen je i u Paragvajskom caju.
Vrednosti hlorogenske kiseline u pomenutim ¢ajevima bi se mogle znacajno povecati adekvatnim odabirom porekla
i na¢inom prerade biljnog materijala.

Kljuéne reci: Camellia sinensis, hlorogenska kiselina, 5-O-kafeoilkvini¢na kiselina

DETERMINATION OF CHLOROGENIC ACID IN COMMERCIAL TEA SAMPLES
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Introduction: Tea is one of the most widely consumed beverages in the world. Depending on the manufacturing
process different types of teas are gained from the same plant Camellia sinensis, such as white, green, black tea.
Potential beneficial effects of tea on human health are attributed to its phenolic composition, including chlorogenic
acid. The most abundant chlorogenic acid in nature is 5-O-caffeoylquinic acid (5-CQA). Paraguayan tea, llex
paraguariensis is also a rich source of chlorogenic acid.

The Aim: The main objective of this paper is the determination of chlorogenic acid, particularly of 5-CQA in various
commercial tea samples.

Material and methods: Tea infusions prepared for extraction of active ingredients were analysed by High Pressure
Liquid Chromatography (HPLC) in order to determine their 5-CQA content.

Results: HPLC method for determination of chlorogenic acid in tea samples was developed and validated and it
showed good accuracy, repeatability, selectivity and robustness. The content of 5-CQA in white tea samples was
0.66 and 2.16 mg/100 ml, in black tea in interval of 0.33-6.11 mg/100 ml, in green tea 7.37 and 16.02 mg/100 ml,
whereas in Paraguayan tea the amount of this chlorogenic acid was 9.7 mg/100 ml.

Conclusion: In this study it was determined that the increase of oxidation level in teas made from Camellia sinensis
leads to decreased amount of chlorogenic acid. Also, high amount of 5-CQA was obtained in Paraguayan tea. Greater
amount of chlorogenic acid in the mentioned teas could be achieved by improved plant selection and production
processes.

Keywords: Camellia sinensis, chlorogenic acid, 5-O-caffeoylquinic acid

ODREDIVANJE SADRZAJA HLOROGENSKE KISELINE U KOMERCUALNIM UZORCIMA KAFE
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Uvod: Kafa je jedan od najpopularnijih napitaka danasnjice. Predstavlja pice gorkog ukusa, pripremljeno od przenih
semenki biljke kafe (Coffea sp., Rubiaceae). Hemijski sastav semena kafe zavisi od nacina obrade zelenog, tek
ubranog zrna. Ovaj uticaj se posebno ogleda u zastupljenosti u vodi rastvorljivih jedinjenja kao Sto su Seceri, kofein,
trigonelin i hlorogenska kiselina. Hlorogenska kiselina je fenolno jedinjenje koje je odgovorno za pigmentaciju i ukus
kafe. Glavne klase hlorogenske kiseline koje se nalaze u prirodi su kafeoilkininske kiseline (CQA), dikafeoilkininske
kiseline (diCQA) i rede, feruoilkininske kiseline (FQA). Svaka klasa ima najmanje tri izomera.

Cilj: Cilj ovog rada bio je da se razvije pouzdan metod odredivanja sadrzaja hlorogenske kiseline (5-O-kafeoilkininske
kiseline) u uzorcima kafe primenom visokoefikasne te¢ne hromatografije (HPLC). Takode, ispitan je i sadrzaj
5-0-kafeoilkininske kiseline (5-CQA) u komercijalnim uzorcima kafe dostupnih u slobodnoj prodaji na teritoriji
Republike Srbije.

Materijal i metode: Ispitivanje je radeno na vodenim ekstraktima 10 komercijalnih uzoraka kafe. Identifikacija i
kvantifikacija hlorogenske kiseline je vrsena metodom visokoefikasne te¢ne hromatografije (HPLC).

Rezultati: HPLC metod za odredivanje 5-CQA u uzorcima kafe je razvijen i validovan. Sadrzaj hlorogenske kiseline u
uzorcima je varirao od 0 do 36.196 mg/g kafe, tj. od 0 do 46.982 mg/100 ml napitka.

Zakljucak: Uporedivanjem dobijenih rezultata utvrdeno je da sadrzaj hlorogenske kiseline varira u zavisnosti od vrsta
kafe, tehnoloskog procesa obrade kafe i formulacije.

Najznacajniji faktor je formulacija jer se izborom pravog odnosa kafe i pomoc¢nih materija moZe posti¢i optimalna
koli¢ina hlorogenske kiseline koja se unosi u organizam pod uslovom da ¢ovek konzumira kafu u adekvatnim
koli¢inama.

Kljuéne reci: hlorogenska kiselina, kafa, visokoefikasna te¢na hromatografija (HPLC)
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Introduction: Coffee is one of the most popular drinks in the world today. It is a bitter beverage prepared from
roasted seeds of coffee plant (Coffea sp.,Rubiaceae). Chemical composition of coffee seed depends on the method
of processing green, just harvested seed. This influence is especially seen in the content of water soluble compounds
such as sugars, caffeine, trigonelin and chlorogenic acid.Chlorogenic acid is a phenolic compound that is responsible
for pigmentation and taste of coffee. The major classes of chlorogenic acids found in nature are caffeoylquinic
acid (CQA), dicaffeoylquinic acid (diCQA) and less frequently, feruloyquinic acid (FQA). Each class has at least three
isomers.

The Aim: The aim of this study was to develop reliable high-performance liquid chromatography (HPLC) method for
determination of chlorogenic acid (5-O- caffeoylquinic acid) content in coffee samples. Also, the goal was to analyze
5-0- caffeoylquinic acid (5-CQA) content in commercial coffee samples present on the Serbian market.

Materials and methods: The survey was done in aqueous extracts of commercial samples of coffee. Identification
and quantification of chlorogenic acid was performed with high-performance liquid chromatography method
(HPLC).

Results: HPLC method for the determination of 5-CQA in coffee samples was developed and validated. The content
of chlorogenic acid in the samples varies from 0 to 36.196 mg/g of coffee, or from 0 to 46.982 mg /100 ml of
beverage.

Conclusion: Comparing the results showed that chlorogenic acid content varies depending on the type of coffee,
coffee processing technology and formulation. The most important factor is formulation because the right choice
of coffee and excipients can achieve the optimal amount of chlorogenic acid that will be inserted into the body,
assuming that coffee is consumed in adequate amount.

Key words: chlorogenic acid, coffee, high-performance liquid chromatography (HPLC)
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RACUNARSKO PREDVIDANJE PERMEABILNOSTI LEKOVA: RAZLIKE U CACO-2 i
PAMPA SETOVIMA PODATAKA
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Uvod: Predvidanje permeabilnosti lekova primenom racunarskih metoda je od znacaja u ranoj fazi dizajniranja i
razvoja leka. Baze podataka eksperimentalnih vrednosti za permeabilnost (Papp, koeficijent permeabilnosti), koje se
koriste za modeliranje permeabilnosti, najéesce se dobijaju primenom testova na CACO-2 Celijama i PAMPA (engl.
parallel artificial membrane permeability assay) testovima.

Cilj rada: Cilj ovog rada je uspostavljanje korelacije izmedu permeabilnosti dobijenih CACO-2 i PAMPA metodama i
analiza strukturnih karakteristika koje su od znacaja za permeabilnost izmerenu dvema razli¢itim metodama.
Materijal i metode: Kreiran je set lekova (n=16) za koje su permeabilnosti dobijene primenom PAMPA i CACO-2
metode. Uspostavljena je korelacija izmedu permeabilnosti dobijene dvema razli¢itim metodama. Koris¢enjem
CODESSA programa, izracunati su strukturni deskriptori i primenom heuristicke metode odabrani najznacajniji
deskriptori za permeabilnost dobijenu CACO-2 i PAMPA metodom.

Rezultati: Uspostavljena je korelacija izmedu permeabilnosti dobijene CACO-2 i PAMPA testovima (R2=0,53).
IzraCunati deskriptori grupisani su u pet grupa (konstitucioni, topoloski, geometrijski, elektrostaticki i kvantno-
hemijski). Najznacajniji zajednicki deskriptori za CACO-2 i PAMPA permeabilnost pripadaju grupi konstitucionih,
topoloskih i geometrijskih deskriptora. Razlike u deskriptorima koji su od znacaja za CACO-2 i PAMPA permeabilnost
uocene su u grupama elektrostatickih i kvantno-hemijskih deskriptora.

Zakljucak: Strukturne karakteristike lekova od znacaja za permeabilnost izmerenu CACO-2 i PAMPA metodama se
delimic¢no razlikuju. Deskriptori koji, pored lipofilnosti, uticu na CACO-2 permeabilnost opisuju molekulske povrsine i
mogucnost gradenja vodonic¢nih veza, a deskriptori koji uticu na PAMPA permeabilnost uglavnom opisuju moguénost
gradenja vodonicnih veza.

Kljuéne reci: Permeabilnost, raunarsko predvidanje, CACO-2, PAMPA
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Introduction: Computational prediction of drug permeability is important in early stages of drug design and
development. Data bases of experimental permeability values (Papp, apparent permeability), which are used in
permeability modeling, are mostly obtained by CACO-2 cells and PAMPA (parallel artificial membrane permeability
assay) assays.

The Aim: The aim of this work was to establish correlation between permeability values obtained by CACO-2 and
PAMPA assays and to analyze structural characteristics which are important for permeability values determined by
these assays.

Materials and Methods: Sets of drug permeability values (n=16) obtained from CACO-2 and PAMPA assays were
created. Correlation between permeabilities obtained by these assays was established. Structural descriptors were
calculated using Codessa program and most significant descriptors for CACO-2 and PAMPA permeability values were
selected using heuristic method.

Results: Linear correlation was established between permeability values determined by CACO-2 and PAMPA assays
(R2=0.53). Calculated descriptors were divided in five groups (constitutional, topological, geometrical, electrostatic
and quantum-chemical). The most important mutual descriptors for CACO-2 and PAMPA permeability values belong
to constitutional, topological and geometrical descriptors. The significant descriptors that differ for CACO-2 and
PAMPA permeability values were observed among electrostatic and quantum-chemical descriptors.

Conclusion: Drug structural characteristics significant for permeability determined by CACO-2 and PAMPA assays
are partially different. Descriptors which, besides lipophilicity, are significant for CACO-2 permeability describe
molecular surface areas and hydrogen bonding capacity. On the other hand, the descriptors that are more significant
for PAMPA permeability mostly describe hydrogen bonding capacity.

Keywords: Permeability, computational prediction, CACO-2, PAMPA
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Uvod: Enalapril pripada klasi ACE inhibitora, koji modulacijom aktivnosti sistema renin-angiotenzin-aldosteron
reguliSu zapreminu cirkuliSuce tecnosti i vaskularni tonus. Koristi se u savremenoj terapiji hipertenzije i drugih
vaskularnih poremecaja. Molekul enalaprila sadrzi jedan kiseli centar (karboksilna grupa) i jedan bazni centar
(sekundarna amino grupa). Poznavanje pK vrednosti enalaprila pruZa podatke o stepenu jonizacije u rastvoru na
razli¢itim pH vrednostima, Sto je znacajno za biofarmaceutski, farmakokineticki i analiticki aspekt leka. Dozirani
farmaceutski oblici sadrze enalapril u obliku soli sa maleinskom kiselinom.

Cilj: Ispitivanje uticaja povrsinski aktivnih supstanci na protoliticke ravnoteZe enalapril-maleata u vodenoj sredini.
Materijal i metode: pK_ vrednosti enalaprila i maleinske kiseline odredene su potenciometrijski na 25 °C, pri
konstantnoj jonskoj sili rastvora (0.1 M NaCl), bez i u prisustvu surfaktanata: anjonskog natrijum-laurilsulfata (SDS),
katjonskog cetiltrimetilamonijum-bromida (CTAB) i nejonskog 4-oktilfenolpolietoksilata (TX-100). Dobijeni rezultati
analizirani su primenom kompjuterskog programa Hyperquad.

Rezultati: pK_ Vrednosti, odredene u vodenoj sredini bez dodatka surfaktanata, iznosile su pK ; 2,92i pK 5,63 za
enalapril i pK 2,27 i pK , 5,97 za maleinsku kiselinu. U prisustvu surfaktanata dobijene su sledece razlike u pK,
vrednostima: (+0.22) - (+1,70) za pK_ i (-0,39) - (+0,13) za pK_, enalaprila; (+0,01) - (+0,14) za pK_ i (-0,24) — (+0,15)
za pK_, maleinske kiseline. Na osnovu odredenih konstanti konstruisani su dijagrami raspodele ravnoteznih oblika u
funkciji pH.

Zakljuéci: Surfaktanti elektrostatickim i nespecificnim interakcijama uticu na protoliticke ravnoteze enalaprila i
maleiske kiseline i dovode do promena pK_ vrednosti. Najveci uticaj ima SDS i to na disocijaciju karboksline grupe
enalaprila (DpK_ =+1,70).

Kljuéne reéi: Enalapril-maleat, pK_ vrednosti, micelarni rastvori
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Introduction: Enalapril belongs to the class of ACE inhibitors, which modulate activity of the renin-angiotensin-
aldosteron system affecting the blood volume and vascular tone. It is used in treatment of the hypertension and
other cardiovascular diseases. Molecul contains acidic and basic center, carboxyl and secondary amino group,.
Knowledge of pK_ values of enalapril gives information about the extent of ionization in solution at different pH
values. It is important for analytical, biopharmaceutical, pharmacokinetic applications. Dosage forms contains the
maleate salt of enalapril.

The Aim: The investigation of the effects of surfactants on the protolytic equilibria of enalapril-maleate in
aqueous solutions.

Materials and Methods: pK_ Values are determined potentiometrically at 25 °C, at ionic strenght of 0.1 M NaCl in
the absence and in the presence of surfactants: anionic (SDS), cationic (CTAB), nonionic (TX 100). The experimental
data were analyzed using the HYPERQUAD computer program.

Results: pK_ Values determined in pure water without surfactants are pK_ 2,91, pK_ 5,41 for enalapril and pK_
2,33, pK_, 6,03 for maleic acid. In the presence of surfactants were obtained following differences in pK_ values:
(+0.22) - (+1,70) for pK_,, (-0,39) - (+0,13) for pK_, of enalapril; (+0,01) — (+0,14) for pK,,, (-0,24) - (+0,15) for pK ,
of maleic acid. Distribution diagrams as a function of pH are designed based on calculated values.

Conclusion: Surfactants affect the dissociation equilibria of enalapril-maleate with electrostatic and nonspecific
interactions causing a change of pK_ values. CTAB shows the strongest influence, particularly on dissociation of
carboxyl group of enalapril (DpK_,=+1,70).

Keywords: Enalapril-maleate, pK , micelles
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Uvod: Ciklooksigenaza je enzim koji ucestvuje u sintezi prostaglandina iz arahidonske kiseline. Prostaglandini
predstavljaju medijatore koji dovode do pojave inflamacije. Lekovi nesterodine strukture koji inhibiraju
ciklooksigenazu nazivaju se nesteroidni antiinflamatorni lekovi (NSAIL). Derivati 3-hidroksi-3-aril-propionske kiseline
imaju sli¢nu strukturu kao neki NSAIL, te se ocekuje da imaju antiinflamatorno dejstvo.

Cilj rada: Cilj rada je optiizacija sinteze derivata 3-hidroksi-3-aril propionske kiseline.

Materijal i metode: Sinteza derivata 3-hidroksi-3 aril propionske kiseline obuhvatala je 2 reakcije. U prvoj reakciji je iz
a-bromo-etanske kiseline i etil-vinil-etra sintetisan organometalni estar. Druga reakcija predstavljala je modifikovanu
Reformatski reakciju, odnosno reakciju dobijenog organometalnog estra i 4-hlor-benzofenona. U prvom slucaju
reakcija se odvijala u prisustvu Zn i THF-a na temperaturi 5-10°C, u drugom u prisustvu In i THF-a na temperaturi
65-69°C, a u tre¢em u prisustvu Zn i THF-a na temperaturi 65-69°C, nakon ¢ega je izvrSena kisela hidroliza proizvoda.
Rezultati: Prinos Reformatski reakcije u prvom slucaju (Zn, THF, 5-10°C) iznosi 6,70%, u drugom slucaju (In, THF,
65-69°C) iznosi 19,92%, a u tre¢em (Zn, THF, 65-69°C) iznosi 72,43%. Trajanje reakcije je 17 dana, 42 sata i 43 sata
respektivno. Struktura dobijenih jedinjenja okarakterisana je LC/MS i IR sprektroskopijom.

Zakljuéak: Na osnovu dobijenih rezultata zaklju¢uje se da su optimalni uslovi za sintezu derivata 3-hidroksi-3-aril
propionske kiseline kori$éenje Zn i THF na temperaturi 65-69°C. Takode se moze zakljuciti da promena temperature
prilikom druge reakcije sinteze uti¢e na vreme trajanja sinteze i prinos. S obzirom na to da dobijena jedinjenja imaju
strukturu slicnu odredenim NSAIL, potrebno je ispitati njihovo antiinflamatorno dejstvo.

Kljuéne reci: Reformatski reakcija, 4-hlor-benzofenon, temperatura, trajanje sinteze

SYNTHESIS CONDITION OPTIMIZATION OF 3-HIDROXY 3-ARYL PROPIONIC ACID DERIVATIVES
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Introduction: Cyclooxygenase is an enzyme that takes part in synthesis of prostaglandins from arachidonic acid.
Prostaglandins are mediators that lead to inflammation. Drugs of nonsteroidal structure that inhibit cyclooxygenase
are called nonsteroidal ant-iinflammatory drugs (NSAID). Derivates of 3-hidroxy-3-aryl-propionic acid have similar
structure to some NSAID, therefore are expected to exhibit anti-inflammatory effect.

Aim: Aim is optimization of synthesis derivates of 3-hidroxy-3-aryl-propionic acid.

Material and methods: Synthesis of derivates 3-hidroxy-3-aryl-propionic acid includes 2 reactions. In first reaction
a-bromo-ethanoic acid and ethyl-viynyl-ether form an ester. Second reaction is a modified Reformatski reaction, in
other words reaction which gives ester and 4-chloro-benzophenone. In the first case the reaction is taking place in
the presence of Zn and THF at a temperature of 5-10°C, in the second in the presence of In and THF at 65-69°C, in
the third in presence of Zn and THF at 65-69°C, after it happens acid hydrolysis of the product.

Results: Yield of Reformatski reaction in the first case (Zn, THF, 5-10°C) is 6,70%, in the second (In, THF, 65-69°C)
is 19,92%, and in the third (Zn, THF, 65-69°C) is 72,43%. Duration of reaction is 17 days, 42 hours and 43 hours in
retrospect . The structure of the obtained compounds is by LC/MS and IR spectroscopy.

Conclusion: Based on the results, it is concluded that the optimal conditions for synthesis of a 3-hidroxy-3-aryl-
propionic acid derivates is usage of Zn and THF at a temperature of 65-69°C. also it can be concluded that the change
of temperature during the second reaction affects the duration of synthesis and yield.

Keywords: Reformatski reaction, 4-chloro-benzophenone, temperature, duration of synthesis.

DIZAJN SOFT KORTIKOSTEROIDA PRIMENOM DOCKING SIMULACUJA
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Uvod: Kortikosteroidi se koriste u terapiji mnogih oboljenja zbog njihovih imunosupresivnih i antiinflamatornih
efekata. Aktivnost nastaje usled vezivanja za glukokortikoidne receptore (GR). Dugotrajnom primenom kortikosteroi-
da u terapiji mogu nastati ozbiljni nezeljeni efekti. Soft lekovi podlezu predvidljivim biotransformacijama pri cemu
nastaju neaktivni i netoksicni metaboliti. Soft kortikosteroidi predstavljaju savremeni pristup u dizajnu bezbednijih
kortikosteroida i predstavljaju derivate neaktivnog metabolita — kortienske kiseline. Docking simulacije predstavlaju
modelovanje uklapanja liganada u receptore primenom racunara.

Cilj: Dizajn novih soft kortikosteroida primenom docking simulacija.

Materijal i metode: Docking simulacije izvedene su na kristalografskoj strukturi kompleksa deksametazon-GR
(1m2z.pdb). Strukture i 3D modeli deksametazona, kortienske kiseline i 15 novih soft kortikosteroida pripremljeni
su primenom programa ChemOffice ultra 7.0. Za docking simulacije koris¢en je program Autodock 4.2. u kojem je
primenjen Lamarckian-ov genetski algoritam sa 100 ponavljanja za svaki kortikosteroid. Kortikosteroidi su uklapa-
ni u receptorsku Supljinu dimenzija 40x40x40 tacaka u mreii, koja je centrirana pomo¢u poloZaja deksametazona
u kristalografskoj strukturi kompleksa. Pregled rezultata izveden je u programu Autodock Tools.

Rezultati: Energije veza ligand-receptor odredene primenom docking simulacija bile su u opsegu od -8,23 do
-12,59 kcal/mol. Na osnovu izraéunatih energija kao najaktivniji soft kortikosteroidi izdvojili su se: (1) metilglicinil
amid 3-okso-11b,17a-dihidroksiandrost-4-en 17-karboksilne kiseline (-12,59 kcal/mol) i (I1) 3-hidroksibutil estar
3-okso-11b,17a-dihidroksi-androst-1,4-dien 17-karboksilne kiseline (-12,47 kcal/mol).

Zakljucci: Od 15 predloZenih struktura soft kortikosteroida izdvojene su dve sa najnizom vezivnom energijom,
usled moguénosti gradenja dodatnih vodonicnih veza ((I) ASN564 i karbonilni kiseonik estarske grupe i (11) MET560
i sekundarna alkoholna grupa boénog lanca (l1)).

Kljuéne redi: dizajn lekova, soft kortikosteroidi, docking simulacije.

DESIGN OF SOFT CORTICOSTEROIDS USING DOCKING SIMULATIONS
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Introduction: Corticosteroids are used in the treatment of many diseases due to their immunosuppressive and an-
tiinflammatory effects. Corticosteroids exert their activity by binding to glucocorticoid receptor (GR). A long time
treatment with corticosteroids may arise serious side effects. Soft drugs undergo predictable biotransformation to
form non-toxic and inactive metabolites. Soft corticosteroids represent a modern approach in design of safer corti-
costeroids (derivatives of inactive metabolite — cortienic acid). Docking simulations represents in silico modeling of
incorporation ligands into a receptor.

Objective: The design of new soft corticosteroids using docking simulations.

Materials and methods: Docking simulations were performed on the crystallographic structure of the complex dexa-
methasone-GR (1m2z.pdb). The structures and 3D models of dexamethasone, cortienic acid and 15 new soft cortico-
steroids were prepared using ChemOffice Ultra 7.0 software. 100 runs of Lamarckian genetic algorithm in AutoDock
4.2. software were performed in docking simulations for each corticosteroid. Corticosteroids are incorporated into
40x40x40 grid points receptor pocket, which is centered to the position of dexamethasone in crystallographic struc-
ture of the complex. AutoDock Tools was used for analysis of results.

Results: Binding energy of ligand-receptor calculated by the docking simulations were in the range from -8.23 to
-12.59 kcal/mol. In accordance to calculated energies, the most active soft corticosteroids were identified: (1) metil-
glicinil amide of 3-oxo-11b,17a-dihydroxyandrost-4-en-17-carboxylic acid (-12.59 kcal/mol) and (Il) 3 hydroxybutil
ester of 3-oxo-11b,17a-dihydroxy-androst-1,4-diene-17-carboxylic acid (-12.47 kcal/mol).

Conclusion: Two compounds with the lowest binding energy were selected from 15 proposed soft corticosteroid
structures as a result of construction of building additional hydrogen bonds ((I) ASN564 and carbonyl oxygen ester
groups, and (Il) MET560 and secondary alcoholic group of the side chain (Il)).

Keywords: drug design, soft corticosteroids, docking simulations.
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SINTEZA | MIKROBIOLOSKO ISPITIVANJE DERIVATA PIPERINSKE KISELINE
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Uvod: Prirodni proizvodi su bogat izvor farmakoloski vaznih agenasa. Molekuli izolovani iz prirodnih izvora ¢esto
predstavljaju prototipove, cijim se strukturnim modifikacijama dobijaju jedinjenja izvanrednih farmakoloskih i
terapijskih mogucnosti.

Terpenoidi i alkaloidi ¢ine veliku grupu potencijalno aktivnih prirodnih proizvoda.. Smatra se da je njihova bioloska
aktivnost u vezi sa prirodom i poloZajem funkcionalnih grupa. Hemijske i strukturne modifikacije prirodnih
monoterpenoida mogu da rezultuju povecanjem bioloske aktivnosti transformisanih molekula u odnosu na pocetno
jedinjenje.

Cilj rada: Izolovanje piperina iz bibera. Hidroliza piperina do piperinske kiseline. Sinteza estarskih derivata geranil- i
neril-piperata i ispitivanje antimikrobne aktivnosti dobijenih derivata disk-difuzionom metodom.

Materijal i metode: |zolovanje i sinteza sprovedeni su u skladu sa standardnim procedurama, a antimikrobna
aktivnost sintetisanih jedinjenja ispitana je disk-difuzionom metodom na set od pet sojeva bakterija.

Rezultati: Sintetisana jedinjenja pokazala su slabo izrazeno bakteriostatsko delovanje na svih pet sojeva primenjenih
u in-vivo preliminarnom testu u koncentraciji od 10 mg/ml.

Zakljuéak: Na osnovu male razlike u delovanju sintetisanih supstanci pretpostavlja se da je mehanizam delovanja
izomera geranil i neril-piperata na bakterije slican.

Kljucne reci: piperinska kiselina, geranil-piperat, neril-piperat, antimikrobna aktivnost

SYNTHESIS AND ANTIMICROBIAL ACTIVITY OF PIPERIC ACID DERIVATIVES
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Mentor: asist. dr Jelena Lazarevi¢
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Introduction: Natural products have been a rich source of agents of value to medicine. Many new natural
compounds of diverse structures have been considered prototypes, leads or heads of series and their later structural
modification has afforded compounds with pharmacological activity and extraordinary therapeutic possibilities.
Terpenoids and alkaloids constitute an abundant and potent group of natural products. Their biological activity is
believed to be related to the nature and the position of functional groups or substituents. Chemical modification of
natural monoterpenoids to various derivatives has been reported to result in enhancement of biological activities
when compared to parent (terpenoid) compounds.

The Aim: Isolation of piperine from black paper. Hydrolysis of piperine to piperic acid. Synthesis of piperic acid esters
geranyl and neryl piperate. Evaluation of antimicrobial activity.

Materials and methods: Isolation and synthesis were carried out following standard procedures. A disk diffusion
method was used for the evaluation of the antimicrobial activity of synthesized compounds against a panel of
microorganisms.

Results: Obtained compounds acted as weak bacteriostatic agents against five microorganisms currently involved.
The applied concentration was 10 mg/ml.

Conclusion: Based on preliminary results, comparing only inhibition zones measured, it seems that there is no
difference between geranyl and neryl piperate as antibacterial agents.

Key words: piperic acid, geranyl piperate, neryl piperate, antimicrobial activity
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ANALIZA SADRZAJA OMEGA-3 MASNIH KISELINA U UZORCIMA KONZERVISANE MORSKE RIBE
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Mentor: asist. lvana burici¢
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Uvod: Morska riba predstavlja znacajan izvor dugolancanih polinezasi¢enih masnih kiselina (PMK). Njavaznije masne
kiseline omega-3 serije su eikozapentaenska (20:5 n-3, EPA) i dokozaheksaenska (22:6 n-3, DHA) masna kiselina. Za
ove nutrijente se smatra da imaju protektivni efekat na kardiovaskularni i centralni nervni sistem.

Cilj rada: Kvalitativna i kvantitativna procena sadrzaja masnih kiselina u uzorcima konzervisane morske ribe.
Materijal i metoda: U tri vrste konzervisane morske ribe (tuna, sardina i skusa) analiziran je sadrzaj masnih kiselina
nakon lipidne ekstrakcije. Masne kiseline su prevodene u isparljive metil-estre, a zatim su odredivane metodom
gasne hromatografije. Analizirano je ukupno 15 uzoraka konzervisane ribe domacih i stranih proizvodaca.

Rezultati: Analizom ukupnih lipida i sadrZaja masnih kiselina u uzorcima konzervisane morske ribe, potvrdeno je
da su sardina (2,3 g/100 g) i sku3a (2,2 g/100 g) najbolji izvori dugolanéanih PMK. Sadrzaj PMK bio je veci u svim
ispitivanim uzorcima od sadrZaja nezasi¢enih i mononezasi¢enih masnih kiselina. Svi analizirani uzorci su imali
znadajno vedi sadrzaj DHA u odnosu na EPA. Najveéi sadrzaj EPA zabeleZen je u sardini (0,36 g/100 g), a nesto nizi u
skusi (0,27 g/100 g) i tuni (0,21 g/100 g). Rezultati su pokazali da se sadrzaj DHA u sardini, skusi i tuni nije zna¢ajno
razlikovao (1,5 g, 1,3 g odnosno 1,2 g/100 g).

Zakljucak: Zahvaljujuéi povoljnim zdravstvenim efektima koji se pripisuju omega-3 masnim kiselinama, konzervisane
morske ribe mogu biti njihov znacajan izvor u svakodnevnoj ishrani.

Kljuc€ne reci: omega-3 masne kiseline, morske ribe.

CANNED SEAFISH AS DIETARY SOURCES OF OMEGA-3 FATTY ACID
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Introduction: Lipids of marine fish species are generally characterized by high levels of long-chain
polyunsaturated fatty acids (LC-PUFAs). Among n-3 fatty acids, the most important are eicosapentaenoic (20:5 n-3,
EPA) and docosahexaenoic (22:6 n-3, DHA) acids. These fatty acids are of great importance to humans for prevention
of different diseases.

The aim: To analyze the fatty acid content of canned seafish.

Material and Methods: In three species of canned seafish (tuna, sardines and mackerel) the content and composition
of fatty acids were analyzed. After lipid extraction, fatty acids were derivatized into volatile methyl-esters. Fatty
acids were determined using capillary gas chromatography. Fifteen samples of canned seafish were selected from
domestic and foreign commercial suppliers.

Results: Analyses of total lipid content in canned fish samples and their fatty acid composition revealed that sardines
(2.3 g/100 g) and mackerel (2.2 g/100 g), were the best dietary sources of LC-PUFAs. PUFAs content were higher
than those of unsaturated and monounsaturated fatty acids in all samples. All analyzed fish samples had significantly
higher DHA than EPA content. The highest average EPA content per 100 g of canned fish was observed in samples
of sardines (0.36 g) and slightly lower in the mackerel (0.27 g) and tuna (0.21 g). The results showed that the DHA
content of sardines, mackerel and tuna were similar (1.5 g, 1.3 g and 1.2 g/100 g).

Conclusion: Canned seafish available on Serbian market can be useful source of LC-PUFAs in daily diet.

Keywords: omega-3 fatty acids, seawater fish.




PROCENA NUTRITIVNOG STATUSA STUDENATA FARMACIJE
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Uvod: Nutritivni status se definiSe kao rezultat unosa, apsorpcije i iskoris¢enja hranljivih materija, i tumaci se na bazi
odnosa izmedu uhranjenosti i zdravstvenog statusa.

Cilj: Izvrsiti procenu statusa uhranjenosti i uskladenosti nacina ishrane studenata farmacije sa aktuelnim dijetarnim
preporukama.

Materijal i metode: IstraZivanjem su obuhvaceni studenti zavrSne godine Farmaceutskog fakulteta, Univerziteta
u Beogradu tokom novembra 2011. godine. Od antropometrijskih parametara mereni su telesna masa i procenat
masti u organizmu metodom biolektricne impedance. Indeks telesne mase (ITM) je izraunat kao kg/m?. Takode,
mereni su i obimi struka i kukova. Procena zastupljenosti pojedinih vrsta namirnica u ishrani izvrSena je analizom
trodnevnog dnevnika ishrane.

Rezultati: Ispitivanjem je obuhvadeno 126 studenata (108 devojaka i 18 mladic¢a), prose¢ne starosti 23,3+0,57
godina. Prosecni ITM je iznosio 21,3 +2,55. Predgojaznost je utvrdena kod 4,6% devojaka i 22,2% muskaraca. Medu
devojkama 15,7% je bilo pothranjeno. Analizom trodnevnog dnevnika ishrane utvrdeno je da 30,5% studenata ne
konzumira ni jednu porciju voca tokom dana, dok je preporuéeni unos od 2-4 porcije zabelezen samo kod 25,8 %
studenata. Takode, uocena je i relativno mala zastupljenost mleka i mle¢nih proizvoda u ishrani: 19,5 % ne konzumira
mleko i mlecne proizvode tokom dana, 44,3% unosi samo 1 porciju dnevno, a preporuke za unosom ove grupe
namirnica zadovoljava samo 36,2 % studenata.

Zakljuéak: Medu studentima farmacije uoceni su poremedaji statusa uhranjenosti kao i odstupanja unosa pojedinih
grupa namirnica od aktuelnih dijetarnih preporuka.

Kljuéne reci: status uhranjenosti, ITM, dnevnik ishrane, dijetarni preporuke

ASSESSMENT OF NUTRITIONAL STATUS OF PHARMACY STUDENTS
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Introduction: Nutritional status is defined as a result of intake, absorption and utilization of nutrients, and
interpreted on the basis of the relationship between nutrition and health status.
The aim: To evaluate nutritional status and dietary habits of pharmacy students.
Material and methods: The study included final year students of the Faculty of Pharmacy, University of Belgrade
in November in 2011. Anthropometric measurements included body weight, body fat, waist and hip circumference
and BMI (current measured weight in kg divided by height in m?). Dietary intake data was obtained using 3-day
food records.
Results: The study included 126 students (108 girls and 18 boys), mean age 23.3 + 0.57 years. Average BM| was
21.3 £ 2.55. Overweight was found in 4.6% of girls and 22.2% of men. About 15.7% of girls were underweight. By
analyzing the 3-day food records, it was found that 30.5% of the students do not consume even one serving of
fruit per day while the recommended intake of 2-4 servings was recorded only at 25.8% of students. Also, there is
a relatively low proportion of milk and dairy products in the diet: 19.5% do not consume milk and dairy products
per day, 44.3% take only one serving, and recommendations for the intake of these food groups meet only 36.2 %
of students.
Conclusion: This study highlights the presence of the inadequate nutritional status
and inadequate dietary intake of certain food groups among students of pharmacy.

Keywords: nutritional status, BMI, 3-day

food records, dietary recommendations

RAZVOJ INDIKATORA KVALITETA FARMACEUTSKE ZDRAVSTVENE DELATNOSTI
ZA BOLNICKE APOTEKE — IZRADA UPITNIKA | VALIDACIJA
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Uvod: Kvalitativni i kvantitativni pokazatelji kvaliteta zdravstvene zastite koriste se za pradenje i evaluaciju kvaliteta
nege i letenja pacijenata, kao i podrska aktivnostima zdravstvene zastite. Indikatori kvaliteta farmaceutske
zdravstvene delatnosti (FZD) u na3oj regulativi dati su za primarni nivo, a nisu definisani za sekundarni i tercijerni
nivo - bolnicke apoteke.

Cilj rada: Razvoj indikatora kvaliteta za bolnicke apoteke. Neposredni cilj je izrada i validacija upitnika—kontrolne liste
za merenje i evaluaciju kvaliteta FZD u bolnic¢kim apotekama.

Materijal i metode: Razvoj indikatora je deo Pilot projekta. U prvoj fazi je sprovedena pretraga dostupne literature
na internetu (Medline, PubMed, KoBSON) koristeci klju¢ne reci ,quality indicators”, , hospital pharmacy” i ,,process
and outcomes” u publikacijama objavljenim nakon 2005. godine. U drugoj fazi su postavljeni modeli indikatora
kvaliteta, a u trecoj fazi formulisan je upitnik kroz diskusije u fokus grupi.

U toku je Cetvrta faza koja obuhvata merenje i evaluaciju indikatora u odabranom uzorku bolnickih apoteka: Klini¢ki
centar Srbije, Klinicko-bolnicki centri (BeZanijska kosa, Zemun, Zvezdara), Institut za onkologiju, Institut za majku i
dete i bolnicka apoteka Vranje. Ovo predstavlja i validaciju upitnika-kontrolne liste.

Rezultati: Razvijen je setindikatora i alat (upitnik-kontrolna lista) za merenje kvaliteta FZD koja se obavlja u bolni¢kim
apotekama. Upitnik i odabrani indikatori su procenjeni kao validni, relevantni i konzistentni.

Zakljucak: Literaturni pregled je ukazao na najznacajnije indikatore kvaliteta FZD u bolnickim apotekama: broj
konsultacija lekara sa farmaceutom pre neposredne primene lekova, procenat pogresnih isporuka na odeljenje
itd. Dizajniranim upitnikom su obuhvaceni indikatori strukture, procesa i aktivnosti koje se obavljaju u bolnickim
apotekama u Srbiji.

Kljuéne redi: indikatori kvaliteta, bolni¢ka apoteka, upitnik

DEVELOPMENT OF THE SET OF QUALITY INDICATORS
FOR HOSPITAL PHARMACIES — CREATION AND VALIDATION OF A QUESTIONNAIRE
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Introduction: Quality indicators (Ql) are defined as measures based on standards of care that assess a particular
health care process or outcome. Although QI for community pharmacies are given in our regulations, Ql for hospital
pharmacies are not defined.

The Aim: The aim of this study was to develop a set of QI for hospital pharmacies that are measurable and in
line with pharmaceutical practice quality targets. The specific aim was to develop and validate a questionnaire for
assessing the quality of pharmaceutical practice in hospital pharmacies.

Materials and Methods: Development of the set of QI was a part of a Pilot study. In the first phase of the study
literature search was conducted in three databases (Pub Med, Medline, KoBSON) using the search terms “quality
indicator”, “hospital pharmacy” and “process and outcomes” selecting articles published after 2005. In the second
phase models of Ql were set. During third phase questionnaire was developed through the focus group discussions.
The fourth phase included QI measurement and evaluation based upon distributed questionnaire in selected sample
of seven hospital pharmacies and validation of the questionnaire itself.

Results: The Ql were set and the questionnaire as tool for assessing the quality of pharmaceutical practice in hospital
pharmacies was developed. They were estimated as valid, consistent and relevant.

Conclusion: Literature search identified the most important QI such as: the number of consultations between
physicians and pharmacists in charge before administration of drugs to patients, the percentage of incorrect
deliveries to wards etc. Developed questionaire included valid structure and process indicators for hospital
pharmacies in Serbia.

Keywords: quality indicators, hospital pharmacy, questionnaire
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ANALIZA KARAKTERISTIKA PORODILIA | PORODAJA KOD TRUDNOCA NASTALIH
IN-VITRO FERTILIZACIJOM | PRIRODNIM PUTEM

Autor: Ana Dordevi¢, Ana Doki¢, Manojlo Vlaci¢

e-mail adresa: ana.djordjevic1987@gmail.com, ana.djokic.ph@gmail.com, manojlovlacic@hotmail.com
Mentor: asist. Dragana Laki¢, asist. Marina Petri¢, asist. Ivana Tadi¢

Katedra za socijalnu farmaciju i farmaceutsko zakonodavstvo, Farmaceutski fakultet Univerziteta u Beogradu

Uvod: In-vitro fertilizacija (IVF) je terapija kod opstrukcije Falopijevih tuba, neplodnosti muskaraca i perzistentne
neplodnosti ukoliko su prethodne konvencijalne terapije bile neuspesne. Postoje oprec¢na misljenja o tipu i nacinu
porodaja u zavisnosti od nacina zaceca.

Cilj rada: Ispitati karakteristike porodilja i porodaja u zavisnosti od nacina zaceca.

Materijal i metode: IstraZivanje je sprovedeno na uzorku od 730 Zena koje su se porodile na Ginekolosko-akuserskoj
klinici ,,Narodni front” u Beogradu u julu 2011. godine. Posmatrane su dve grupe porodilja: porodilje kod kojih
je trudnoca zaceta in-vitro fertilizacijom (IVF, interventna grupa) i porodilje sa spontanim zaceéem (kontrolna
grupa). Porodilje kontrolne grupe odabrane su nasumicno iz baze tako da odgovaraju onim iz interventne grupe
po broju i starosti. IzvrSeno je poredenje demografskih karakteristika i karakteristika porodaja. Podaci su analizirani
deskiptivnom analizom, t-testom, Mann-Whithey U-testom i chi-kvadrat testom.

Rezultati: Broj pacijenata u obe grupe iznosio je 40. Prosecna starost porodilja u interventnoj i kontrolnoj grupi
iznosila je 36,33 (SD=4,96) i 35,35 (SD=4,78) godina. Statisti¢ki znacajne razlike uocene su za paritet (prvi paritet je
najcesce prisutan kod interventne, a drugi kod kontrolne grupe), broj porodene dece, tip porodaja, vreme izlaska
posteljice i primenu epiduralne analgezije. Razlike nisu zapaZene za varijable: bracno stanje, nedelja trudnoce kada
je doslo do porodaja, duZina trajanja porodaja, nastanak hemoragije i rupture cerviksa.

Zakljucak: Dve posmatrane grupe Zena razlikovale su se u paritetu, broju dece, vremenu izlaska posteljice i tipu
porodaja. IVF metoda nije imala uticaja na nedelju trudnoce kada je doslo do porodaja, trajanje porodaja i pojavu
hemoragije.

Kljuéne redi: IVF, in-ivitro fertilizacija, trudnice, porodaji

ANALYSIS OF CHARACTERISTICS OF MOTHERS IN PREGNANCY AND CHILDBIRTH INCURRED
IN-VITRO FERTILIZATION AND NATURAL WAY

Author: Ana Dordevi¢, Ana Doki¢, Manojlo Vlaci¢

e-mail address: ana.djordjevic@gmail.com, ana.djokic.ph@gmail.com, manojlovlacic@hotmail.com,
Mentor: Dragana Laki¢, Teaching Assistant; Marina Petri¢, Teaching Assistant; Ivana Tadi¢, Teaching Assistant
Department of Social Pharmacy and Pharmaceutical Legislation, Faculty of Pharmacy, University of Belgrade

Introduction: In-vitro fertilization (IVF) is a treatment for fallopian tube obstruction, male infertility and persistent
infertility in cases when previous conventional therapies were unsuccessful. There are opposing views on how the
type of conception affects delivery.

The aim: To compare pregnancy and delivery characteristics of women who conceived through IVF and women who
conceived naturally.

Materials and Methods: The study was conducted on a sample of 730 women who gave birth at GAK “Narodni front”,
Belgrade in July, 2011. Two groups with 40 patients each were examined: mothers with IVF pregnancy (intervention
group) and mothers with natural pregnancy (control group). Mothers from the control group were randomly selected
from a database to match the age of mothers in the intervention group. (The average age in the intervention and
control groups was 36.33 (SD=4.96) and 35.35 (SD=4.78), respectively.) A comparison of demographic and delivery
characteristics was made. The analysis included descriptive analysis, t-test, Mann-Whitney U-test, and chi-square
test.

Results: Statistically significant differences were observed for parity (the intervention group pregnancies were most
frequently of the first parity, and those in the control group of the second parity), number of delivered children, type
of delivery, time of placenta release, and application of epidural analgesia. Differences weren’t observed for marital
status, weeks of pregnancy, duration of labor, occurrence of hemorrhage, and rupture of the cervix.

Conclusion: The two examined groups of women differed in parity, number of delivered children, time of placenta
release, and type of delivery. The IVF method had no influence on weeks of pregnancy, duration of labor, and
occurrence of hemorrhage.

Key words: IVF, in-vitro fertilization, pregnancy, births
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KONSTRUKCIJA KONGENERIENO SPECIFIENOG MOLEKULSKOG DESKRIPTORA
ZA ZUCNE KISELINE

Autor: Aleksa Zrni¢

E-mail adresa: fistulator@gmail.com

Mentor: doc. dr Mihalj Posa

Katedra za farmaciju, Medicinski fakultet univerziteta u Novom Sadu

Uvod: Zuéne kiseline su jedna veoma vazna grupa jedinjenja za medicinske nauke, posto one imaju, pored njihovih
bitnih fizioloskih funkcija, veoma znacajne medicinske primene. Jedna od funkcija koje mogu imati je da sluze kao
promotori za transport lekova kroz éelijsku membranu, i zato je potrebno naci deskriptore koji mogu verno prikazati
njihove osobine u zavisnosti od broja i poloZaja hidroksi ili okso grupa.

Cilj: Cilj rada je razvijanje topoloskog molekulskog deskriptora (ND) za Zucne kiseline koje su strukturni izomeri po
steroidnom jezgru.

Materijal i metode: Novi deskriptor je raunan u programu Wolfram Mathematica, konstruisan na osnovu
produzenog subgrafa kiselina.

Rezultati: Uocena je negativna korelacija izmedu apsolutne vrednosti ND i broja stabilizovanih molekula vode u
miceli.

Zakljucak: Konstruisani deskriptor ND opisuje promenu hidrofobnosti u ispitivanom skupu Zucnih kiselina, $to se
ogleda u korelaciji ND i kriticne micelarne koncentracije.

Kljuéne redi: hidrofilnost, Zu¢ne kiseline, teorija grafa

CONSTRUCTING A CONGENERICALLY SPECIFIC MOLECULAR DESCRIPTOR
FOR BILE ACIDS

Author: Aleksa Zrni¢

E-mail address: fistulator@gmail.com

Mentor: Doc. Dr Mihalj Posa

Department of Pharmacy, Faculty of Medicine University of Novi Sad

Introduction: Bile acids are a very important compounds for medical sciences, because, in addition to their
significant physiological functions, they have considerable medicinal applications. One of their applications is using
them as promotors in the transport of drugs through cellular membranes, and therefore finding a descriptor that can
faithfully show the dependence of their chemical properties and the number and positions of oxo- or hydroxi- groups
in-a molecule is important.

Goal: The aim of this study was finding a new topological molecular descriptor (ND) for structurally isomeric bile
acids.

Material and methods: The ND was calculated in Wolfram Mathematica and was constructed using a subgraph of
the bile acids.

Results: A negative correlation can be observed between the absolute values of ND and the number of stabilised
water molecules in a micelle.

Conclusion: Because of the correlation between the new descriptor (ND) and the critical micelle concentration of
bile acids used in the study, we can conclude that ND is an indicator of hydrophillicity.

Keywords: hydrophilicity, bile acids, graph theory




FAKTORI RIZIKA ZA INDUKCIJU PORODAJA

Autori: Aleksandra Carija, Sara Radojevi¢, Jelena Cvetojevi¢, Danica Radojici¢

e-mail adresa: aleksandraalex@hotmail.com, sara.radojevic@live.com, cvetojevicjelena733@gmail.com,
danjusha.89@gmail.com

Mentori: asist. Dragana Laki¢, asist. Marina Odalovi¢, asist. Ivana Tadi¢, prof. Ljiljana Tasi¢

Katedra za socijalnu farmaciju i farmaceutsko zakonodavstvo, Farmaceutski fakultet Univerziteta u Beogradu

Uvod: Porodaj je potpuno istiskivanje ili izvlacenje ploda, posteljice, pupcanika i plodovih ovojaka. Poslednjih godina
stopa indukovanog porodaja je u porastu.

Cilj rada: Utvrditi faktore znacajno povezane sa indukcijom porodaja.

Materijal i metode: Podaci su sakupljeni za sve Zzene porodene tokom jula 2011 (ukupno 643 porodilje koje su
rodile jedno dete). Nakon isklju¢ivanja Zzena porodenih planiranim carskim rezom, uzorak je ¢inilo 538 Zena. Kao
izvor podataka koris¢ena je Knjiga porodaja Ginekolosko-akuserske klinike ,Narodni front”. Podaci su analizirani
upotrebom logisticke regresione analize. Rezultati su prikazivani u obliku Odds ratio (OR) vrednosti uz 95% interval
pouzdanosti (Cl). Verovatnoca od <0,05 smatrana je statisticki znacajnom.

Rezultati: Indukcija porodaja sprovedena je kod 447 Zena (83,1%). Prosecna starost porodilja bila je 29,83+5,29.
Vecu verovatnocu za indukciju porodaja imale su Zene koje su se porodile nakon 37. nedelje trudnoce (OR:4,12,
95%Cl:2,22-7,81), ukoliko porodaj traje duze od Cetiri sata (OR:3,57, 95%Cl:2,24-5,70) i prilikom primena epiduralne
anestezije (OR:6,92, 95%Cl:3,74-12,80). Zene sa indukcijom porodaja imaju manju verovatnocu za carski rez (OR:0,07,
95%Cl:0,03-0,14), ali vecu verovatnocu za rupturu cerviksa (OR:2,78, 95%Cl:1,27-6,07) i izbacivanje placente nakon
porodaja (OR:15,50, 95%Cl:7,81-30,77). Bebe nakon indukovanog porodaja imaju vecu verovatnoc¢u za vrednost
Apgar skora iznad 6 u 1. minutu (OR:5,21, 95%Cl:1,78-15,23), i u 5. minutu (OR:10,16, 95%Cl:1,83-56,36).
Zakljucak: Nedelja porodaja, vreme trajanja porodaja i primena epiduralne anestezije mogu se smatrati faktorima
rizika za indukciju porodaja. Indukcija porodaja smanjuje mogucnost za zavrSetak vaginalnog porodaja carskim
rezom i dovodi do boljih vrednosti Apgar skora bebe u odnosu na porodaj bez indukcije.

Kljuéne reéi: porodaj, indukcija, faktori rizika

RISK FACTORS FOR LABOR INDUCTION

Authors: Aleksandra Carija, Sara Radojevi¢, Jelena Cvetojevi¢, Danica Radojici¢
e-mail address: aleksandraalex@hotmail.com, sara.radojevic@live.com,
danjusha.89@gmail.com

Menthors: ass. Dragana Laki¢, ass. Marina Odalovi¢, ass. lvana Tadi¢, prof. Ljiljana Tasi¢

Department of social pharmacy and pharmaceutical legislation, University of Belgrade -Faculty of Pharmacy

cvetojevicjelena733@gmail.com,

Introduction: Labor is extraction of the fetus, placenta, umbilical cord and fetal membranes. Recently, the rate of
induced labors increases.

The Aim: Identify factors significantly associated with labor induction.

Materials and Methods: Data were collected for women delivered during July 2011 (643 women with one newborn).
After excluding women who had planned caesarean section, total of 538 women were studied. Data source was
the Book of delivery, Clinic ‘Narodni front “ Logistic regression was used to identify factors associated with labor
induction, with odds ratio (OR) and 95% confidence interval (Cl) as association measures.

Results: Labor induction was performed in 447 women (83.1%). Average maternal age was 29.83+5.29. Women
were more likely to have labor induction if labor started after the 37th week of pregnancy (OR:4.12, 95% Cl:2.22-
7.81), if labor lasted longer than 4 hours (OR:3.57, 95% Cl:2.24-5.70); and if epidural anesthesia was performed
(OR:6.92, 95% Cl:3.74-12.80). Women with labor induction have a lower probability of cesarean delivery (OR:0.07,
95% C1:0.03-0.14), but higher probability of rupture of cervix (OR:2.78, 95% Cl:1:27-6:07) and extraction of placenta
after birth (OR:15.50, 95% C1:7.81-30.77). Newborns after induced labor were more likely to gain Apgar score above
6 in the 1th minute (OR:5.21, 95% Cl:1.78-15.23), and in the 5th minute (OR:10.16, 95% Cl:1.83-56.36).

Conclusion: Time and duration of labor, and use of epidural anesthesia may be considered as risk factors
for labor induction. Induction of labor reduces possibility for the completion of vaginal delivery with
cesarean section and leads to better values in newborns’ Apgar score compared with no induction.
Key words: delivery, induction, risk factors

FIZIEKO-HEMUSKO ISPITIVANJE MESOVITIH MICELA SOLI ZUCNIH KISELINA
(Na-DEOKSIHOLATA | NJEGOVOG 12-OKSO DERIVATA) | TWEENA

Autor: Stoja Obradovic¢

e-mail adresa: stojaobradovic@gmail.com

Mentor: Mr Dejan Cirin

Katedra za farmaciju, Medicinski fakultet Univerziteta u Novom Sadu.

Uvod: Zu¢ne kiseline su specijalna grupa anjonskih surfaktanata. Zu¢ne kiseline su biplanarni molekuli koji sadrze dve
funkcionalno razli¢ite povrsine, hidrofobnu konveksnu povrsinu i hidrofilnu konkavnu povrsinu steroidnog skeleta.
Znacajna osobina Zucnih kiselina je sposobnost njihovih micelarnih rastvora da solubilizuju u vodi nerastvorne
molekule. Takode, neke od njih su promoteri transporta odredenih lekova kroz ¢elijske membrane. Svojstva zZu¢nih
kiselina se mogu modifikovati formiranjem njihovih mesovitih micela sa povrsinski aktivnim materijama razli¢itih
agregacionih osobina.

Cilj: Cilj rada je bio da se odrede fizi¢ko-hemijski parametri mesovitih micela izgradenih od nejonskog surfaktanta
Tweena i natrijum-deoksiholata ili natrijum-12-oksolitoholata.

Materijal i metode: Micelarno ponasanje ovih binarnih smesa je ispitivano konduktometrijskim merenjima. Clintova,
Rubinghova i Motomurina teorija me3ovitih binarnih sistema su kori$¢ene za analizu dobijenih podataka.

Rezultati: Interakcioni parametar B je za sve ispitivane meSovite micele imao negativnu vrednost. Ovo ukazuje na
postojanje sinergizma izmedu pojedinacnih surfaktanata u mesovitim micelama. Uoceno je da mesovite micele
izgradene iz natrijum-12-oksolitoholata i Tweena imaju negativnije vrednosti B parametra nego one izgradene iz
natrijum-deoksiholata i Tweena.

Zakljucak: Odredivanjem interakcionih parametara dosli smo do podataka koji ukazuju na postojanje
medumolekulskih vodoni¢nih veza u svim ispitivanim binarnim sistemima. lzmedu natrijum-12-oksolitoholata i
Tweena postoje jace interakcije nego u slu¢aju natrijum-deoksiholata i Tweena.

Kljuéne reci: Zucne kiseline, meSovite micele, 12-oksolitoholat, deoksiholat, Tween 40.

PHYSICOCHEMICAL PARAMETERS OF MIXED MICELLES BUILT OF BILE ACIDS
(Na-DEOXYCHOLATE AND ITS 12-OXO DERIVATIVE) AND TWEEN

Author: Stoja Obradovi¢

e-mail adress: stojaobradovic@gmail.com

Mentor: Mr Dejan Cirin

Department of Pharmacy, Faculty of Medicine University of Novi Sad.

Introduction: Bile acids are a special group of anionic surfactants. Bile acids are biplanar molecules, which have two
functionally different areas, the hydrophobic convex area and the hydrophilic concave area of the steroid skeleton. An
important characteristic of bile acids is the ability of their micellar solutions to solubilize water-insoluble molecules.
Also, some of them are promoters of the transport of certain drugs through the cell membranes. Properties of bile
acids can be modified by means of forming their mixed micelles with surface-active agents with different aggregation
abilities.

Goal: The goal of this research was to determine the physicochemical parameters of mixed micelles built of nonionic
surfactant Tween 40 and sodium deoxycholate or sodium 12-oxolithocholate.

Material and methods: The micellization behaviour of these binary mixtures was examined by conductivity
measurements. Clint’s, Rubingh’s, and Motomura’s theories for mixed binary systems were used to analyze the
results.

Results: Interaction parameter B had negative values in all examined mixed micelles. This suggests synergism between
the individual surfactants in the mixed micelles. It was found that mixed micelles built of sodium 12-oxolithocholate
and Tween have more negative B values than those built of sodium deoxycholate and Tween.

Conclusion: The determined interaction parameters indicate the existence of intermolecular hydrogen bonds in
all examined binary mixtures. Sodium 12-oxolithocholate generates stronger interactions with Tween than sodium
deoxycholate.

Key words: bile acids, mixed micelle, 12-oxolithocholate, deoxycholate, Tween 40.
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TURBIDIMETRIJSKO ODREDIVANJE SULFATA U VODI

Autori: Nina Ljubojevi¢, Jovana Kostadinovi¢

e-mail adresa: ljubojevicnina@open.telekom.rs, jovanakostadinovic@yahoo.com

Mentori: dr Mara Aleksi¢, vanredni profesor, docent dr Slavica Blagojevi¢

Katedra za fizicku hemiju i instrumentalne metode, Univerzitet u Beogradu, Farmaceutski fakultet

Uvod: Sulfati prisutni u vodi taloZe se u obliku koloidne suspenzije barijum-sulfata. Turbidimetrija je metoda koja se
koristi u analiticke svrhe za odredivanje koncentracije Cestica u koloidnim sistemima.

Cilj rada: Odredivanje koncentracije sulfata u uzorcima vode turbidimetrijskom metodom.

Materijal i metode: Sadrzaj sulfata odreden je turbidimetrijskom metodom koris¢enjem turbidimetra (model TB
1000, EUTECH — Holandija). Izmerene su vrednosti turbiditeta koloidnih rastvora barijum-sulfata. Koloidni rastvori
dobijeni su dodavanjem barijum-hlorida, hloridne kiseline i Zelatina kao stabilizatora u standardne rastvore i uzorke
vode.

Rezultati: Metodom kalibracione krive odreden je opseg linearnosti za odredivanje koncentracije sulfata u vodi od 2,0
x 10°do 1,5 x 10° mol L. Dobijena je linearna regresiona jednacina t= 3,701 + 2,902 x 10°c, (R = 0,9995). IzraCunate
su vrednosti granice detekcije (LOD = 1,25 x 10°mol L™?) i odredivanja (LOQ = 3,40 x 10° mol L™). Primenom ove
metode odredene su koncentracije sulfata u uzorcima pijace, izvorske i re¢ne vode, sa razli¢itih lokaliteta u Srbiji.
Zakljucak: Rezultati su pokazali da je vrednost sadrZaja sulfata u ispitanim uzorcima voda u o¢ekivanom opsegu,
od 2,0 do 3,0 x 10° mol L™, sa izuzetkom vode Severnog Banata koja pokazuje znatno nizu vrednost. Ova razlika
u sadrzaju sulfata moze se objasniti prisustvom povrsinskih i/ili podzemnih voda, kao i razli¢itim sastavom tla na
lokacijama sa kojih su uzimani uzorci.

Kljucne reci: Koloidni sistemi, sulfati, voda, turbidimetrija.

TURBIDIMETRIC DETERMINATION OF SULFATES IN WATER

Authors: Nina Ljubojevi¢ and Jovana Kostadinovi¢

e-mail address: ljubojevicnina@open.telekom.rs, jovanakostadinovic@yahoo.com

Mentors: Dr Mara Aleksi¢, associate professor, dr Slavica Blagojevi¢, assistant professor

Department of Physical Chemistry and Instrumental Methods, University of Belgrade, Faculty of Pharmacy

Introduction: The sulfates present in water, precipitate and form colloidal suspension of barium sulfate. Turbidimetry
is the method which is often used to determine the concentration of colloidal particles in the solution.

The Aim: Turbidimetric determination of the sulfate concentration in water samples.

Material and Methods: The sulfate content is determined by turbidimetric method using turbidimeter (model TB
1000, EUTECH — The Netherlands). The values of turbidity of the barium sulfate colloidal solutions were measured.
The colloidal solutions were prepared by adding barium chloride, hydrochloric acid and gelatin, as stabilizer into the
standard solutions and water samples.

Results: Using the calibration curve method, the linear response was obtained in the sulfate concentration range
from 2.0 x 10 to 1.5 x 10"° mol L%, The corresponding linear regression equation was found to be: t=3.701 + 2.902
x 10°¢c, (R = 0.9995). The limits of detection (LOD = 1.25 x 10°mol L™!) and quantification (LOQ = 3.40 x 10 mol L)
were evaluated. By applying this method, the sulfate concentration was obtained in the samples of drinking, spring
and river waters, collected from different localities all over Serbia.

Conclusion: According to the obtained results, the sulfate content in water samples lie in the expected range from
2.0t0 3.0 x 10 mol L™, with one exception — North Banat water, showing significantly lower value. The difference in
the sulfate content can be attributed to the different ratio of surface and ground waters, as well as the composition
of the soil at the location where the samples were collected.

Key words: Colloidal system, sulfates, water, turbidimetry.
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JON-HROMATOGRAFSKA ANALIZA DODATAKA ISHRANI
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Uvod: Jonska te¢na hromatografija pod visokim pritiskom je vrlo osetljiva separaciona metoda, koja se koristi za
razdvajanje jedinjenja u jonskom obliku, kao i onih koja se mogu jonizovati ili reagovati sa jonskim grupama. Koncen-
tracioni opseg odredivanja je reda veli¢ine ppm. U ovom radu, analizirane su Sumece tablete i Ringerovi rastvori jer
sadrze hidrosolubilne naelektrisane Cestice.

Cilj: Analiza sastava pomenutih dodataka ishrani, odredivanje prisutnih anjona u uzorcima i validacija jonske HPLC
metode kao metode izbora u odredivanju anjona.

Materijal i metode: Jonskom HPLC analizirani su sledeci uzorci: Sumece tablete (magnezijuma, kalcijuma i vitamina
C) i Ringerovi rastvori. Uzorci za analizu su pripremljeni njihovim rastvaranjem u dejonizovanoj vodi, degaziranjem u
supersoni¢nom kupatilu i naknadnim filtriranjem. Na osnovu razli¢itih koeficijenata raspodele, komponente uzorka
izlaze razli¢itom brzinom iz kolone i dobija se hromatogram (grafik zavisnosti signala detektora od vremena).
Rezultati: Ovom metodom uspesno su detektovani sledeci anjoni: F-, Cl-, Br—, NO3—, PO42- i SO42- (anjoni za
koje je kolona kalibrisana). Pored kvalitativne analize uradena je kvantitativna analiza anjona merenjem povrsine
pikova.

Zakljucci: Opisana priprema uzorka i dobijeni rezultati pokazuju da je jonska HPLC vrlo osetljiva metoda koja se
moiZe koristiti za kvalitativnu i kvantitativnu analizu ovakve vrste uzoraka.

Kljuéne reci: HPLC, dodaci ishrani, anjoni

ION-CHROMATOGRAPHIC ANALYSIS OF FOOD SUPPLEMENTS
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Introduction: lon liquid chromatography is a highly sensitive method used for separating compounds in their ionic
form, ones who can ionize, or the ones who can react with ionic groups. The extent is measured in ppm. Food
supplements, effervescent tablets and Ringer’s solutions contain water-soluble, charged particles which are suit-
able for subjecting to this kind of analysis.

The Aim: Analysis of food supplements, determination of the present anions in those samples and the validation of
ionic HPLC as a method of first choice.

Materials and Methods: The samples used as analytical material: effervescent tablets (magnesium, calcium and
vitamin C) and Ringer’s solutions. Sample preparation consists of dissolution of the samples in deionized water,
degasation in an ultrasonic bath and microfiltration. Sample components are coming out of the column at different
times, depending on their different partition coefficients. As a result, a chromatogram is obtained, as a visual output
of the chromatograph.

Results: The specified anions detected with this method are: F-, Cl-, Br—, NO3—, PO42— and SO42- (anions for
which the column is calibrated). Besides the qualitative analysis, a quantitative analysis has been done as a calcu-
lated surface below the correspondent peak.

Conclusion: The described preparation of samples as well as the results shows that the ionic HPLC method is a
highly sensitive method and that it’s convenient for analyzing this sort of samples.

Key words: HPLC, anions, food supplements




ODREDIVANJE KRITIENE MICELARNE KONCENTRACIJE HEKSADECILTRIMETILAMONIJUM BROMIDA
U VODENOM RASTVORU PROPILEN GLIKOLA
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Mentor: doc. dr Natasa Peji¢, ass. mr Aleksandra Janosevic¢
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Uvod: U radu su prikazani rezultati konduktometrijskog odredivanja kriticne micelarne koncentracije (CMC)
katjonskog surfaktanta (heksadeciltrimetilamonijum bromida, CTAB) u vodenom rastvoru propilen glikola (PG) na
razlic¢itim temperaturama.

Cilj: Cilj je bio ispitivanje micelizacije CTAB u vodenom rastvoru propilen glikola, odnosno odredivanje CMC i stepena
jonizacije (a) ovog surfaktanta.

Materijal i metode: Za pravljene rastvora CTAB u 20% PG koriS¢ena je dejonizovana voda (r = 18 mW cm). Specifi¢na
provodljivosst surfaktanta merena je konduktometrom HI8820N (Hanna instruments), na tri razli¢ite temperature
koje su kontrolisane pomocu termostata) sa tacnos¢u + 0.1 °C.

Rezultati: CMC surfaktanta u 20% PG odredene su iz infleksija krivih k =f (c,
(298.2 K, 306.2 K i 310.2 K). Tagke ispod i iznad infleksije krive k = f (c_,,) se fituju metodom najmanjih kvadrata i
dobijaju dve jednacine oblika k = A + Bc_,,, ; reSavanjem ovih jednatina dobija se presecna tacka koja predstavlja
CMC. Dobijene vrednosti CMC iznose 1.28 mmol L™(298.2 K), 1.48 mmol L™ (306.2 K) i 1.54 mmolL* (310.2 K).
Stepen jonizacije micela, a, odreduje se iz odnosa nagiba pravih dobijenih za koncentracije CTAB koje su iznad i ispod
CMLC. Dobijene vrednosti a su: 0.40 (298.2 K), 0.51 (306.2 K) i 0.60 (310.2 K).

Zakljucci: Merenje specificne provodljivosti na razlicitim temperaturama omogucava jednostavno i brzo odredivanje
micelarnih osobina CTAB (CMC i a), kao i ispitivanje termodinamike micelizacije, Sto osim naucnog, ima i veliki
prakti¢ni znacaj.

Kljuéne redi: kriticna micelarna koncentracija, surfaktant, provodljivost

me) dobijenih na razlicitim temperaturama

DETERMINATION OF CRITICAL MICELLAR CONCENTRATION OF HEXADECYLTRIMETHYLAMMONIUM BROMIDE
IN'AQUEOUS SOLUTION OF PROPYLENE GLYCOL
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e-mail address: jelica.rogic@gmail.com
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Introduction: Determination of critical micellar concentration (CMC) of cationic surfactant (hexadecyltrimethyl
ammonim bromide, CTAB) in aqueous solution of propylen glycol (PG) at different temperatures has been studied
conductometrically.

The Aim: Examination of CTAB micelization in aqueous solution of propylen glycol, i.e. determination of CMC and
degree of ionization (a) of this surfactant.

Material and Methods: For prepared solutions of CTAB in 20% PG, deionized water was used. Specific conductivity
of surfactant was measured using a digital conductivity meter HI8820N (Hanna instruments), at three different
temperature which are controlled by a thermostat with the accuracy * .1°C.

Results: CMC of surfactant in 20% PG was determined from inflection in plots of conductivity, k, against total
concentration of CTAB at different temperatures (298.2K, 306.2K and 310.2K). The data points above and below the
inflection were fit (by least square method) to two equations of the form k = A + Bc_,,, and by the two equation
solving, the point of intersection (CMC) was obtained. Thus, the obtained CMC are 1.28 mmolL™ (298.2K), 1.48
mmolL™ (306.2K) and 1.54 mmolL™ (310.2K). The ionization degree of the micelle, a, was obtained as the ratio
between slope of the postmostmicellar region to that of the premicellar region. The obtained values are 0.40
(298.2K), 0.51 (306.2K) and 0.60 (310.2K).

Conclusion: Measuring of specific conductivity at various temperatures enables the easy and fast determination
of micellar properties of CTAB (CMC and a), as well as examination of the thermodynamic of micellization, that all,
appart from scientific, have a great practical interes.

Key words: critical micellar concentration, surfactant, conductivity

OPTIMIZACIJA AdSDPV METODE ZA ELEKTROANALITICKO ODREDIVANJE CEFTRIAKSONA

Autori: Nikola Lijeski¢ i Jelena Panti¢

e-mail adresa: lijskic.n@gmail.com
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hemiju i instrumentalne metode prof. dr Vera Kapetanovi¢, Univerzitet u Beogradu, Farmaceutski fakultet, Katedra
za analiticku hemiju

Uvod: Cefalosporini su B-laktamski antibiotici. Indikovani su za lecenje razli¢itih infekcija izazvanih Gram(+) i Gram(-)
mikroorganizmima. Ispitivanja elektrohemijskog ponasanja cefalosporina (cefotaksima, ceftriaksona i cefuroksim-
aksetila) pokazala su da se cefalosporini lako adsorbuju na povrsini elektrode. IzraZzena adsorpcija cefalosporina bila
je osnov za nalazenje optimalne metode za njihovo odredivanje.

Cilj rada: Optimizacija adsorptivne “striping” diferencijalno pulsne voltametrijske metode (AdSDPV) za odredivanje
ceftriaksona.

Materijal i metode: Za ispitivanje elektrohemijskog ponasanja izabranih cefalosporina koris¢ena je metoda cikli¢cne
voltametrije, a za elektroanaliticko odredivanje ceftriaksona primenjena je AdSDPV. Merenja su vrsena Amel 433-
A polarografom, u troelektrodnom sistemu sa stacionarnom Zivinom elektrodom kao radnom, Ag/AgCl i Pt kao
referentonom i pomo¢nom elektrodom. Britton-Robinsonov pufer koris¢en je kao osnovni elektrolit.

Rezultati: Ispitivanjem zavisnosti intenziteta struje pika od brzine polarizacije utvrdeno je da su procesi
elektrohemijske redukcije cefalosporina adsorpciono kontrolisani pri nizim brzinama polarizacije. NajizraZeniju
adsorpciju pokazao je ceftriakson, te je za odredivanje ovog cefalosporina razvijena i validirana AdSDPV metoda.
Eksperimentalno su utvrdeni optimalno vreme (t, =100 s) i potencijal akumulacije (E, = -200mV). Dobijena
koncentraciona zavisnost je ukazala na postojanje dva opsega linearnosti, od 2x107moldm= do 1x10°moldm i od
2x10°moldm do 1x10®°moldm™. Druga koncentraciona oblast je kori¢ena za odredivanje sadrzaja ceftriaksona u
preparatu - Longacef injekcijama.

Zakljuéak: Na osnovu ispitanih adsorpcionih karakteristika navedenih cefalosporina predloZena je i validirana
AdSDPV metoda za odredivanje ceftriaksona u Britton-Robinsonovom puferu i u odgovaraju¢em farmaceutskom
preparatu.

Kljuéne redi: Ceftriakson, cefotaksim, cefuroksim-aksetil, cikli¢na voltametrija, odredivanje, AdSDPV

OPTIMISATION OF AdSDPV METHOD FOR ELECTROANALYTICAL DETERMINATION OF CEFTRIAXONE
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Introduction: Cephalosporins are B-lactam antibiotics, indicated for the treatment of infections caused by Gram(+)
and Gram(-) microorganisms. The investigation of electrochemical behavior of cephalosporins (cefotaxime,
ceftriaxone and cefuroxime-axetil) showed that they readily adsorb onto the electrode surface. Adsorption was the
basis for finding the optimal method for their determination.

The Aim: Optimization of Adsorptive Stripping Differential Pulse Voltammetric method (AdSDPV) for determination
of ceftriaxone.

Materials and Methods: Electrochemical behavior of cephalosporins was investigated using cyclic voltammetry,
and electroanalytical determination of ceftriaxone was done applying AdSDPV. Measurements were performed by
Amel 433-A polarograph in three-electrode system with stationary mercury working electrode, Ag/AgCl and Pt as
reference and auxiliary electrodes. Britton-Robinson buffer was used as supporting electrolyte.

Results: By examining the dependence of current intensity on the polarization rate it was found that the processes
of electrochemical reduction of cephalosporins were adsorption controlled at low polarization rates. Ceftriaxone
showed the most pronounced adsorption, so for the purpose of its determination the AdSDPV method was
developed and validated. Experimental results yield the optimal accumulation time (t, =100 s) and potential (E,
=-200mV). According to the obtained concentration dependence, two linear ranges are evident: the first one from
2x107moldm3to 1x10°moldm and the second one from 2x10°moldm to 1x10°moldm™. Using the second region,
the ceftriaxone content in Longacef injections was determined.

Conclusion: According to the adsorption characteristics of the investigated cephalosporins AdSDPV method was
proposed and validated for electroanalytical determination of ceftriaxone in Britton-Robinson buffer, as well as in
pharmaceutical formulation

Key words: Ceftriaxone, cefotaxime, cefuroxime-axetil, cyclic voltammetry, determination, AASDPV.
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Uvod: U radu je ispitivan uticaj temperature na kritiénu micelarnu koncentraciju (CMC) katjonskog surfaktanta
(heksadeciltrimetilamonijum bromida, CTAB) u vodi i u vodenom rastvoru propilen glikola (PG). Razmatrajuéi proces
micelizacije preko ravnoteznog modela, odredeni su termodinamicki parametri procesa micelizacije.

Cilj rada: Bio je odredivanje razli¢itih termodinamickih veli¢ina (Gibsove slobodne energije, DG , entalpije, DH ,
entropije, AS i tzv. energije transfera, DG,) CTAB, kao i termodinamicko tumacenje procesa micelizacije.

Materijali i metode: Za pravljenje rastvora CTAB u 20 % propilen glikola koris¢ena je dejonizovana voda (r = 18 mW
cm). Specifi¢na provodljivosst surfaktanta merena je konduktometrom HI8820N (Hanna instruments), na razli¢itim
temperaturama (298.2 K, 306.2 K i 310.2 K) koje su kontrolisane pomoc¢u termostata sa tacnos¢u + 0.1 °C. U cilju
ispitivanja promene CMC sa temperaturom korstili smo ravnotezni model stvaranja micela.

Rezultati: Sa porastom temperature, vrednosti DG se menjaju od —45.4 k) mol™do ~37.3 k) mol™. Proces micelizacije
je egzoterman u oba rastvaraca (DH_ od —204.2 kJ mol™ do —7.46 kJ mol™). Vrednosti AS  u vodi su pozitivne dok
su u propilen glikolu negativne.

Zakljucak: Proces micelizacije CTAB u 20% propilen glikolu je spontan (DG _ < 0). Entalpija i entropija micelizacije
jako zavise od temperature; proces micelizacije pokazuje linearnu zavisnost izmedu DH_ i AS_. Na kraju, dobijene
vrednosti za DG, ukazuju na to da je uticaj PG na proces micelizacije pozitivan i da taj uticaj raste sa porastom
temperature.

Kljuéne reci: termodinamicki parametri, kriticna micelarna koncentracija, surfaktant, provodljivost

THERMODYNAMIC OF MICELIZATION OF HEXADECYLTRIMETHYLAMMONIUM BROMIDE
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Introduction: We investigated effect of temperature on critical micellar concentration (CMC) of cationic surfactant
hexadecyltrimethylammonim bromide (CTAB) in pure water and in aqueous solution of propylene glycol (PG). The
equilibrium model of micelle formation has been applied to obtain the thermodynamic parameters of micellization.
The aim: Determination of various thermodynamic quantities (Gibbs free energy, DG , the entalphy, DH ,
the entropy, AS_and so-called free energy of transfer, DG ), as well as elucidating thermodynamically the CTAB
micellization process.

Material and methods: For preparing solutions of CTAB in 20 % propylene glycol, deionized water (r = 18 mQcm)
was used. Specific conductivity of surfactant was measured using a digital conductivity meter HI8820N (Hanna
instruments), at temperatures, 298.2 K, 306.2 K and 310.2 K which are controlled by a thermostat with the accuracy
+0.1°C.

Results: With increasing temperature, the obtained values of DG _ are changed from —45.4 k) mol™ do —37.3 k) mol™.
The micellization process is exotermic (DH_ od —204.2 k) mol™ do —7.46 k) mol™). Values of AS_in aquesos solutions
are positive while, in 20% propylene glycol, they are negative.

Conclusion: The micellization process of CTAB in 20% propylene glycol is spontaneous (DG, < 0). Both, enthalpy and
entropy of micellization are strongly dependent on temperature; the process of micellization exibits a linear relation
between DH_iAS . The values of DG, indicate that the effect of the propylene glycol on the micellization process is
positive for all investigated temperatures.

Key words: thermodynamic parameters, critical micellar concentration, surfactant, conductivity

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE

UTICAJ STRUKTURE ZUENIH KISELINA NA NJIHOVU SOLUBILIZACIONU MOC

Autor: Kosta Popovic¢

e-mail adresa: popovic.kole@gmail.com

Mentor: asist. dr Ana Sebenji

Katedra za farmaciju, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Zucne kiseline su steroidna jedinjenja koja kao amfifilni molekuli imaju fiziolotku ulogu u micelarnoj
solubilizaciji lipida u toku varenja i regulaciji biosinteze — homeostaze holesterola a ucestvuju i u velikom broju
metabolickih puteva. Osobine Zucnih kiselina u velikoj meri odreduje geometrija molekula 5 B-holanske kiseline na
dijem skeletu se razlikuje konveksna B strana koja je nepolarna, i konkavna o povriina koja je polarna. Zu¢ne kiseline
imaju sposobnost samoasocijacije u agregate koje nazivamo micele.

Cilj rada: Cilj rada je ispitivanje hidrofobnosti unutrasnjeg domena micela Zucnih kiselina solubilizacijom probnim
molekulom, fenobarbitonom, koji ima tendenciju ulaska u hidrofobnu sredinu.

Materijal i metode: Rastvori soli ispitivanih Zu¢nih kiselina pripremani su u razli¢itim koncentracijama u odnosu na
vrednost hjihove kriticne micelarne koncentracije. Po 2 mL od svakog rastvora odmereno je zajedno sa po 12 mg
fenobarbitona. Nakon ravhomernog mesanja tokom 4h omogucena je solubilizacija. Koncentracija fenobarbitona je
odredivana visokoefikasno tecnom hromatografijom prema validiranoj metodi.

Rezultati: Efekat solubilizacije opada sa porastom broja supstituisanih OH grupa sa okso grupama. Takode
najefektivnija Zuéna so u solubilizaciji fenobarbitona jeste natrijum deoksiholat ¢iji steroidni skelet je ujedno i
najhidrofobniji. Fenilna grupa fenobarbitona se inkorporira u hidrofobni domen micele. U ravni glavnih komponenti
(metoda glavnih komponenti) se vidi da se Zucne kiseline grupisu po okso grupama u steroidnom jezgru.

Zakljucak: Povecanjem broja okso grupa opada hidrofobni domen micele, pa samim tim i sposobnost primanja
hidrofobnog gosta.

Kljuéne reci: Zucne kiseline, fenobarbiton, hidrofobnost, micele, solubilizacija
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Introduction: Bile acids are steroidal compounds with amphiphilic properies that have physiological role in micellar
solubilisation of lipids during digestion, regulation of biosynthesis and homeostasis of cholesterol and in many
other metabolic paths. Bile acids’ properties are determined with the structure of 5 B cholanic acid. Bile acids form
aggregates known as micelles.

The Aim: The aim of the paper is to examine the hydrophobicity of the inner domain of bile acid micelle by
solubilization of the probe molecule, phenobarbitone, which tends to enter the hydrophobic environment.
Matherials and Methods: Solutions of bile acids are prepared in different concentrations according to the value of
their critical micellar concentration. 2 mL of each solution is mixed with 12 mg of phenobarbitone. Solubilisation
occurs during uniform mixing for 4 hours. Concentrations of phenobarbitone were determined using validated high
pressure liquid chromatography method.

Results: The effect of solubilisation decreases with the increasing in the number of hydroxil groups being substituted
with oxo groups. The most effective bile salt in solubilization of phenobarbitone is sodium deoxycholate, whose
steroid form is also the most hydrophobic one. Phenyl groups of the phenobarbitone get incorporated in the
hydrophobic domains of micelles. In the plane of the principal components it is shown that the bile acids are
grouped by the oxo groups in a steroid nucleus.

Conclusion: Increasment in the number of oxo groups decreases the hydrophobic domain of micelles, and thus their
ability to host a hydrophobic agent.

Key words: bile acids, phenobarbitone, hydrophobicity, micelles, solubilisation




UTICAJ RAZLICITIH NEORGANSKIH SOLI NA SINERGIZAM PRI EKSTRAKCIJI PARACETAMOLA 1Z VODENIH
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Uvod: Paracetamol (N-(4-hidroksifenil)-acetamid) je neopioidni analgetik i prilikom odredivanja njegove
koncentracije u plazmi koriste se razli¢cite metode u kojima se priprema uzorka Cesto vr$i metodom tecno-tecne
ekstrakcije. Efikasnost ekstrakcije iz vodene faze organskim rastvaracima se moZe poboljsati dodatkom neke
neorganske soli zbog efekta isoljavanja ili upotrebom smese rastvaraca zbog pojave sinergizma. Najveca efikasnost
se postiZze kombinovanjem ova dva efekta.

Cilj: Cilj ovog rada bio je ispitivanje uticaja neorganskih soli (NaCl, KCI, NH,Cl i MgSO,) na efekat sinergizma prilikom
ekstrakcije paracetamola iz vodenih rastvora binarnom smesom dietil-etra i 1-butanola.

Materijal i metode: Ekstrakcija je vrSena manuelno u levkovima za odvajanje. Spektrofotometrijski je merena vred-
nost apsorbancije vodene faze pre i posle ekstrakcije i na osnovu toga je vr$eno izracunavanje deobenih koeficijenata
i zatim koeficijenata sinergizma.

Rezultati: Odredeni su deobeni koeficijenti za ekstrakciju paracetamola iz vodenih rastvora sa visokim sadrZajem
NaCl, KCl, NH,Cl i MgSO, (2 mol dm?) koris¢enjem binarne smeS3e dietil-etra i 1-butanola. Na osnovu vrednosti deo-
benih koeficijenata za sme3e rastvaraca i Ciste rastvarace izraCunate su vrednosti sinergistickih koeficijenata.
Zakljucak: Za sve vodene rastvore soli koris¢ene u ovom radu uocen je sinergisticki efekat u celokupnom opsegu
sastava smese organskih rastvaraca. Sinergisticki efekat je bio najizraZeniji za rastvor MgSO,, potom slede rastvori
NaCl i KCI. Najmaniji sinergisticki efekat je odreden primenom rastvora NH,CI.

Kljuéne reci: paracetamol, ekstrakcija, efekat sinergizma
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Introduction:Paracetamol(N-(4-hydroxyphenyl)-acetamide) isan non-opioidanalgesic. In determiningits plasma
concentrationdifferentmethod could be used inwhichsample preparationis oftendone by usingliquid-liquid
extraction. The extraction efficiency from the aqueous phase by organic solvents can be improved withthe
addition ofsomeinorganicsaltsbecause ofthe salting effect or by using solventsmixturesdue to effect of synergism.
Maximumefficiency is achievedby combiningthese two effects.

The Aim:The aim of this study was to examine the effect of inorganicsalts(NaCl, KCI, NH,Cl and MgSO,) on
synergisticeffectduringthe extractionof paracetamolfrom aqueous phase bybinarymixture ofdiethyl-ether/1-
butanol.

Materials and Methods:Extraction wascarried outmanually inseparatory funnels. The absorbances of aqueous
phases were measured by spectrophotometer before and afterextraction, and based on that,calculation of
distribution ratio and synergistic ratio were done.

Results:Distribution ratios were determinedfor the extractionof paracetamolfrom aqueous solutionswith high
concentrations ofNaCl, KCI, NH,Cl and MgSO,(2mol/dm?) usingbinarymixtures ofdiethyl-ether/1-butanol. The values
of synergistic ratios were calculated by using distribution ratio forsolventmixturesandpuresolvents.

Conclusion:For all aqueous solutions of salts used in this study the synergistic effect observed in the whole
composition range of organic solvents mixtures.The greatest synergisticeffectwas shown by thesolution 0fMgSO,,
followed bysolutions ofNaClandKCl. The lowestsynergisticeffect was obtained using the solution of NH,CI.
Keywords: paracetamol, extraction,synergismeffect
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Uvod: Mokraéna kiselina je proizvod razgradnje nukleinskih kiselina i nukleoproteina. Povisena koncentracija
mokraéne kiseline u organizmu moze dovesti do pojave patoloskih stanja poput gihta, bubreznog kamenca,
hipertenzije. Adsorpcija mokracne kiseline na razli¢itim prirodnim ili sintetickim adsorbentima jedan je od nacina
precis¢avanja krvi i otpadnih voda prehrambene industrije.

Cilj rada: Ispitivana je priroda i intenzitet adsorpcije mokracne kiseline iz vodenih rastvora. Koris¢eni su aktivni ugalj
i aluminijum-oksid, kao potencijalni adsorbenti za preciS¢avanje sistema koji sadrze neZeljene koli¢ine mokraéne
kiseline.

Materijal i metode: Adsorpcija mokracne kiseline izvodenih rastvora vrSena je na aluminijum-oksidu i aktivnom
uglju kao adsorbentima. Koncentracije rastvora mokraéne kiseline pre i posle adsorpcije odredivana je
spektrofotometrijski, merenjem apsorbancena 286nm.

Rezultati: Dobijeni rezultati uporedivani su s aFreundlich-ovim i Langmuir-ovim modelom adsorpcije, koji se naj¢esce
koriste za obradu ove vrste podataka. Koris¢enjem racunski dobijenih vrednosti Freundlich-ovih konstanti K_i n i
vrednosti korelacionih koeficijenata utvrdeno je u kojoj meri se adsorpcija odigrala po Freundlich-ovom modelu.
Zakljuéak: Utvrdeno je da se adsorpcija mokraéne kiseline na aktivnom uglju i aluminijum-oksidu ne moze opisati
adekvatno pomocu Langmuir-ovog modela. Odredene su vrednosti konstanti K. i n za Freundlich-ovu adsorpcionu
izotermu, pri Cemu se ove vrednosti ne nalaze u uobi¢ajenom opsegu. Ovo ukazuje da je proces adsorpcije mokraéne
kiseline na adsorbentima ispitivanim u ovom radu sloZene prirode i neophodna su dalja ispitivanja za utvrdivanje
tacnog mehanizma adsorpcije.

Kljuéne reci: mokracna kiselina, adsorpcija, Freundlich-ova i Langmuir-ova adsorpciona izoterma
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Introduction: Uric acid is a product of nucleic acids and nucleoproteins catabolism. Concentrations higher than
normal can cause several pathological states in human organism, such as gout, renal lithiasis, hypertension.
Adsorption of uric acid onto various natural and synthetic adsorbents is one way of blood and food industry waste
waters purification.

The Aim: In this study, the nature and intensity of uric acid adsorption in aqueous solutions was examined. Activated
charcoal and aluminium oxide were used as potential adsorbents for purifying systems containing undesirable
amounts of uric acid.

Materials and Methods: The adsorption was tested with activated charcoal and aluminium oxide as adsorbents.
Concentrations of uric acid solutions before and after the adsorption were determined spectrophotometrically,
through measuring their absorbance on 286 nm.

Results: Experimental results were compared with Freundlich and Langmuir adsorption model, which are mostly
used to describe adsorption. Using the calculated values of Freundlich constants K, and n and correlation coefficients,
the degree to which this adsorption process followed the Freundlich model was determined.

Conclusion: It has been concluded that the adsorption of uric acid onto the surface of activated charcoal and
aluminium oxide can not be adequately described by Langmuir model. Calculated values of Freundlich constants
K. and n were not in commonly known range. This indicates that the adsorption of uric acid onto the adsorbents
used in this study is complex, so further studies are needed in order to determine the exact adsorption mechanism.
Key words: uric acid, adsorption, Freundlich and Langmuir adsorption isotherm

ISPITIVANJE ADSORPCIJE PARACETAMOLA IZ VODENIH RASTVORA

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE



Autor: Stefan KarakuSevi¢, Marta Spasi¢
Mentor: doc.dr Zarko Miti¢, docent
Katedra Hemija, Medicinski fakultet, Univerzitet u NiSu

Uvod: Paracetamol je sintetski nesteroidni analgoantipiretik, ¢ija bioaktivnost u viSim koncentracijama dovodi do
poremecaja funcije hepatoenzima. Zbog Siroke primene paracetamola, kao i prisustva osnovne supstance i njenih
metabolita u otpadnim vodama, teZi se razvijanju efikasnih metoda uklanjanja istih i time spre¢avanja mogucih
Stetnih posledica njihovog unosa u organizam. To je, izmedu ostalog, moguce posti¢i primenom adsorpcije.

Cilj rada: Cilj rada bio je ispitivanje aktivnog uglja i aluminijum-oksida kao potencijalnih adsorbenata paracetamola
iz vodenih rastvora, a u cilju dalje primene u prakti¢ne svrhe.

Materijal i metode: VrSena je adsorpcija paracetamola iz vodenih rastvora na aktivnom uglju i aluminijum-oksidu.
Koncentracije rastvora pre i posle adsorpcije odredivane su spektrofotometrijski, merenjem apsorbance na talasnoj
duzini od 244 nm.

Rezultati: Dobijeni rezultati uporedivani su sa Freundlich-ovim i Langmuir-ovim modelom adsorpcije, koji se najcesce
koriste za obradu ove vrste podataka. Racunski su dobijene vrednosti Freundlich-ovih konstanti K_ i n, kao i korela-
cionih koeficijenata, na osnovu Cega je utvrden stepen uspesnosti adsorpcije.

Zakljuc¢ak: Obradom dobijenih rezultata doslo se do zakljucka da adsorpcija paracetamola na aktivnom uglju i alumi-
nijum-oksidu vise odgovara Freundlich-ovom modelu, dok se Langmuir-ov model nije pokazao kao zadovoljavajuéi.
Razlozi za takav zakljucak su pretpostavljene interakcije molekula adsorbata i formiranje veceg broja slojeva adsor-
bata na povrsini adsorbenta. Ujedno, adsorpcija je intenzivnija na aktivnom uglju, Sto se moze zakljuditi na osnovu
vrednosti koncentracija pre i posle adsorpcije.

Kljuéne reci: paracetamol, adsorpcija, Freundlich-ova i Langmuir-ova adsorpciona izoterma

THE STUDY OF PARACETAMOL ADSORPTION FROM AQUEOUS SOLUTIONS

Authors: Stefan KarakuSevi¢, Marta Spasic¢
Mentor: doc. dr Zarko Miti¢
Department of Chemistry, Faculty of Medicine University of Nis$

Introduction: Paracetamol is a synthetic non-steroid, analgoantipyretic medicine. In cases of elevated bodily con-
centrations, it causes hepatic enzymes malfunctions. Due to its wide administration and the presence of the basic
substance and its metabolites in waste waters, certain efforts have been made in order to develop efficient methods
of removing those and thus preventing potential harmful consequences of their intake. These goals can be realized
through applying adsorption.

The Aim: The aim of this study was to examine activated charcoal and aluminium oxide as potential paracetamol
adsorbents from aqueous solutions, with the purpose of their further use in practice.

Materials and Methods: The adsorption was tested with activated charcoal and aluminium oxide as adsorbents.
Paracetamol solutions’ concentrations before and after the adsorption were determined spectrophotometrically,
through measuring their absorbance on 244 nm.

Results:Theresults were compared with Freudlich and Langmuir adsorption model, the ones commonly used to de-
scribe adsorption. Values of Freundlich constants K. and n and correlation coefficients were calculated, which served
to determine success of the adsorption process.

Conclusion: When processed, the results showed that paracetamol adsorption onto the surface of activated char-
coal and aluminium oxide suited Freundlich model better, while Langmuir model has not shown viable results. Rea-
sons for such deduction were assumed adsorbate molecules interactions and multiple adsorbate layers on the sur-
face of the adsorbents. Adsorption was more intensive onto the surface of activated charcoal, based on paracetamol
concentrations before and after the adsorption.

Key words: paracetamol, adsorption, Freundlich and Langmuir adsorption isotherm
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Uvod: Paracetamol (N-(4-hidroksifenil)-acetamid, acetaminofen) je neopioidni analgetik sa dominantim antipirets-
kim delovanjem, dok je antiinflamatorno i antiagregacijsko dejstvo slabo ili nikakvo. Prilikom primene smese organ-
skih rastvaraca za tec¢no-tec¢nu ekstrakciju razliCitih jedinjenja iz vodenih rastvora, usled javljanja efekta sinergizma,
efikasnost ekstrakcije se moZe povecati u znacajnoj meri, narocito ukoliko se kombinuje sa efektom isoljavanja.

Cilj: Cilj ovog istrazivanja bio je uporedivanje efekta sinergizma kod ekstrakcije paracetamola iz vodenih rastvora sa
visokom koncentracijom natrijum hlorida, pomoc¢u binarnih smesa dietil-etra/1-propanola, dietil-etra/2-propanola,
dietil-etra/1-butanola, dietil-etra/2-butanola i dietil-etra/izo-butanola.

Materijal i metode: Ekstrakcija je vrSena manuelno u levkovima za odvajanje. Spektrofotometrijski je merena vred-
nost apsorbancije vodene faze pre i posle ekstrakcije i na osnovu toga je vrSeno izraCunavanje deobenih koeficijenata
i zatim koeficijenata sinergizma.

Rezultati: U ovom radu smo vrsili odredivanje koeficijenta sinergizma kod ekstrakcije paracetamola iz vodenog
rastvora NaCl, uz primenu binarnih smesa nekih od uobicajenih organskih rastvaraca. Dobijeni rezultati su pokazali
da se efekat sinergizma javlja u svih pet ispitivanih slu¢ajeva. Od svih binarnih smesa koje su ispitivane najizrazeniji
sinergisticki efekat je pokazala smesa dietil-etar/2-propanol. Najefikasnija ekstrakcija postignuta je koris¢enjem
smese dietil-etra/1-butanola, zatim slede smeSe dietil-etra/1-propanola, dietil-etra/izo-butanola. Najmanju
efikasnost pokazale su smese dietil-etra/2-butanola i dietil-etra/2-propanola.

Zakljucak: Dobijeni rezultati mogu biti, pre svega od znacaja za poboljSanje osetljivosti analitickih metoda odredivanja
paracetamola u kojima je ekstrakcija deo uobicajene procedure.

Kljuéne reci: paracetamol, ekstrakcija, efekat sinergizma

EXAMINATION OF SYNERGISM EFFECT IN PARACETAMOL EXTRACTION FROM WATER SOLUTIONS
WITH DIFFERENT BINARY MIXTURE OF DIETYL-ETHER/1-BUTANOL

Author: Draginja Atanaskovi¢
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Menthor: doc. dr Jelena Zivkovi¢
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Introduction:Paracetamol(N-(4-hydroxyphenyl)-acetamide, acetaminophen) is a non-opioidanalgesicwithdominant
antipyreticeffect, while theanti-inflammatory andantiplateleteffects arelowlyor unexpressed. When usingmixturesof
organicsolventsforextractionof variouscompoundsfrom aqueous solutions, dueto synergism effects, extraction
efficiency canincrease significantly, especiallyif combinedwith the salting out effect.

The Aim:The aimof this studywas to compare theeffect ofsynergismin extractionof paracetamolfrom aqueous
solutionswith high concentrations ofsodiumchloride,usingbinary mixtures:diethyl-ether/1-propanole, diethyl-
ether/2-propanole,diethyl-ether/1-butanole, diethyl-ether/2-butanole and diethyl-ether/iso-butanol.

Materials and Methods:Extraction wascarried outmanually inseparatory funnels. The absorbances of aqueous
phases were measured by spectrophotometer before and afterextraction, and based on that,calculation of
distribution ratio and synergistic ratio were done.

Results: In this study, we performed the determination of the synergistic ratio in paracetamol extraction from
aqueous NaCl, by application of binary mixtures of some common organic solvents.The results showed that the
synergism effect occurs in all fiveexamined cases. Considering of the all five binary mixturesthathave been used, the
greatest synergisticeffectwas expressed by diethyl-ether/2-propanolemixture. The most efficientextractionswere
achievedusing amixturediethyl-ether/1-butanole, followed bymixtures of diethyl-ether/1-propanole, diethyl-ether/
iso-butanol. The lowest efficiencywas shown bymixturesdiethyl-ether/2-butanole anddiethyl-ether/2-propanole.
Conclusion:The obtained resultscouldbeused, first of all, forimproving sensitivityof analyticalmethods for
paracetamol quantity determinationinwhich theliquid-liquid extractionis a part ofusualprocedure.

Keywords: paracetamol, extraction,synergismeffect

SPEKTROFOTOMETRIJSKO ISPITIVANJE UTICAJA Cu(ll) JONA NA AUTOOKSIDACIJU PIROGALOLA



U VODENIM RASTVORIMA
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Uvod: Pirogalol spada u jedinjenja koja se u farmaciji koriste kao antioksidansi. Zbog prisustva susednih hidroksilnih
grupa, pokazuje izrazitu nestabilnost pod uticajem svetlosti i vazduha u vodenim rastvorima, pa je pogodan za
ispitivanje procesa autooksidacije. Cesto se za ispitivanje procesa autooksidacije koristi UV-Vis spektrofotometrija
¢iji podaci se obraduju nekom hemometrijskom metodom, kao $to je MCR-ALS (multivariate curve resolution -
alternating least squares).

Cilj: Vrieno je spektrofotometrijsko ispitivanje uticaja Cu? jona na autooksidaciju pirogalola u vodenima rastvorima
uz pomo¢ MCR-ALS metode.

Materijal i metode: Pripremljeni su rastvori pirogalola sa i bez Cu?* jona, a potom su spektrofotometrijski ispitivani
u razli¢itim vremenskim intervalima odvijanja procesa autooksidacije. Snimljeni spektri obradeni su MRC-ALS
metodom. Na osnovu toga su dobijeni spektri i profili koncentracija pojedinacnih komponenti koje su ucestvovale
u datim procesima.

Rezultati: Na osnovu dobijenih rezultata predloZena je kinetika reakcije sa i bez prisustva Cu?* jona, kao i mogudi
mehanizam odvijanja autooksidacije. Takode su predlozene strukture komponenti koje uestvuju u datim procesima.
Zakljuéak: Uoceno je da se kinetika procesa, kao i komponente koje ucestvuju bitno razlikuju za reakcije koje se
odvijaju bez prisustva Cu® jona i u njegovom prisustvu. Pri autooksidaciji bez prisustva Cu?* jona najverovatnije
dolazi do gradenja purpurogalina koji se dalje transformise u odgovarajuci hinon. U prisustvu Cu?* jona se u istom
vremenskom intervalu gradi samo jedan karakteristican proizvod cija struktura nije definitivno utvrdena.

Kljuéne reéi: pirogalol, autooksidacija, Cu? jon, spektrofotometrija, MCR-ALS

SPECTROPHOTOMETRIC STUDY OF THE INFLUENCE OF Cu(ll) ION ON AUTOOXIDATION OF PYROGALLOL
IN AQUEOUS SOLUTIONS
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Mentor: prof. dr Goran Nikoli¢
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Introduction: Pyrogallol belongs to the compounds which are used in pharmacy as antioxidants. Because of the
presence of neighbouring hydroxyl groups, it shows significant instability under influence of light and air in aqueous
solutions, and is useful for the examination of autooxidation. UV-Vis spectrophotometry is often used for examining
the process of autooxidation after obtained data is processed via some chemometric method, like MCR-ALS
(multivariate curve resolution - alternating least squares).

The Aim: The spectrophotometric study of the influence of Cu? ion on autooxidation of pyrogallol in aqueous
solutions was performed by using MCR-ALS method.

Materials and Methods: The pyrogallol solutions with and without Cu?*ion were prepared and spectrophotometricaly
examined in different time intervals of the process. The recorded spectra were processed via MCR-ALS method.
According to that, spectra and profiles of concentrations of pure components of the processes were obtained.
Results: The kinetic of the reactions according to the gathered values was proposed, as well as the possible
mechanism of the autooxidation. The structures of the components of the processes were also proposed.
Conclusion: It was noticed that the kinetic of the process, as well as the compounds which participate, differ
significantly for the reactions with and without the presence of Cu?* ion. During the autooxidation without the
presence of Cu? ion, purpurogallin is most likely produced which transforms onward into adequate quinone. In the
presence of Cu*ion only one specific product is produced which structure is not definetly determined.

Keywords: pyrogallol, autooxidation, Cu?*ion, spectrophotometry, MCR-ALS

HPLC-DAD | SPEKTROFOTOMETRISKO ISPITIVANJE TRANSFORMACIJE PARACETMOLA

POD DEJSTVOM FENTONOVE REAKCIJE
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Uvod: Paracetamol spada u grupu nesteroidnih analgetika i antipiretika, ali nema antiinflamatorna svojstva.
Metabolizam paracetamola odvija se u jetri, glukuronidacijom i sulfokonjugacijom. Pod dejstvom reaktivnih
kiseoni¢nih vrsta i Fe?* jona, u jetri, moZe do¢i do transformacija paracetamola u reakcijama slobodno radikalskog
tipa.

Cilj rada: U ovom radu vrSeno je spektrofotometrijsko ispitivanje transformacije paracetamola pod dejstvom
Fentonove reakcije i HPLC-DAD analiza proizvoda reakcije.

Materijali i metode: Za izazivanje reakcije je koris¢en slabo bazni vodeni rastvor paracetamola, koncentracije
100 pumol dm, pH 7,4, vodonik peroksid, koncentracije 1 mmol dm?, i rastvor FeCl, koncentracije 0,05 mol dm
3, kao katalizator. Za hromatografska ispitivanja proizvoda reakcije kori$éen je teéni hromatografski sistem sa
autosemplerom i, diode array” detektorom.

Rezultati: Graficka metoda analiza snimljenih UV-Vis spektara tokom reakcije je vrSena u intervalu talasnih duzina
od 260 do 360 nm i pokazala je prisustvo dve apsorbujuce Cestice. Hromatografskim ispitivanjem dokazano je da je
60 minuta od pocetka reakcije u sistemu prisutno samo jedno jedinjenje.

Zakljuéak: Analizom i obradom rezultata zakljuéeno je da u slabo baznim rastvorima paracetamola i vodonik
peroksida, uz Fe?* jon kao katalizator, dolazi do nastajanja polarnijeg jedinjenja, koje najverovatnije mozemo da
okarakteriSemo kao dimer paracetamola.

Kljucne reci: paracetamol, Fentonova reakcija, UV-Vis spektrofotometrija, HPLC
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Introduction: Paracetamol belongs to the analgesic and antipyretic drugs, but has no anti-inflammatory properties.
Paracetamol is metabolised in the liver, and primary metabolic pathways are glucuronidation and sulfate conjugation.
Reactive oxygen species and Fe?* ions may cause transformation of the paracetamol in the liver.

The Aim: In this research was performed spectrophotometric analysis of paracetamol transformation caused by the
effect of Fenton reaction, and HPLC-DAD analysis of the resulting products.

Materials and Methods: For initiation of the reaction was used low base solution of paracetamol, concentration
100 pmol dm, pH 7,4, hydrogen peroxide, concentration 1 mmol dm, and FeCl, solution, concentration 0,05 mol
dm?3, as catalyst. Chromatography examination of the products was performed in liquid chromatography system with
autosampler and diode array detector.

Results: Graphical methods of analysis of gained UV-Vis spectra during the reaction was exerted in the 260 to 360
nm wavelength, and showed presence of two absorbing particles. Chromatography tests proved that 60 minutes
from the beginning of the reaction only one compound was present in the system.

Conclusion: Processing the results, it was concluded that in low base solution of paracetamol and hydrogen peroxide,
with Fe2+ ions as catalyst, comes to development of polar compound, that can be characterized as paracetamol
dimer.

Key words: paracetamol, Fenton reaction, UV-Vis spectrophotometry, HPLC
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Uvod: Vitamin C pripada grubi hidrosolubilnih vitamina koji se ne sintetiSe u ljudskom organizmu zbog ¢ega se mora
unositi putem namirnica. Njegova uloga u organizmu je sloZena- ima antioksidativno dejstvo,predstavlja kofaktor
mnogih enzima, smanjuje rizik za razvitak mnogih hroni¢nih bolesti. Sadrzaj vitamina C u vo¢nim sokovima zavisi
od mnogih faktora, pre svega od vrste i zrelosti voca, klimatskih uslova i izloZzenosti vo¢a suncu, nacina proizvodnje i
pakovanja proizvoda.Postoji viSe metoda za procenu nivoa vitamina C u razli¢itim uzorcima,a HPLC metoda je danas
metoda izbora zbog njene jednostavnosti, selektivnosti i brzine.

Cilj rada: Cilj ovog istraZivanja je odredivanje sadrzaja vitamina C u sokovima na nasem trzistu, kako bi se obezbedio
optimalan unos ovog vitamina i zadovoljile dnevne potrebe za njim.

Materijal i metode: Kvantifikacija askorbinske kiselina je izvodena na HPLC aparatu Agilent 1200 sa fotodiodom,
automatskim semplerom i kompjuterom. Mobilna faze su bili 40 mM fosfatni pufer pH 2.5 i metanol.

Rezultati: Nakon izmerenih povrSina pikova uzoraka i formiranja standardne krive (R?=0,9999), odredena je
koncentracija vitamina C u sokovima. Najvedi sadrzaj vitamina C je detektovan u 100% voénom soku pomorandze
(46,29 mg/100 ml soka), dok u soku od ananasa i jagode vitamin C bio ispod granice detekcije.

Zakljuéak: Na nasem trZistu postoji Sirok spektar voénih sokova i nektara, a brojne studije o sadrzaju vitamina u
sokovima daju dobru podlogu za izbor najadekvatnijih napitaka.

Klju€ne reci: vitamin C, vo¢ni sokovi, vo¢ni nektari
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Introduction: Vitamin C is hydrosoluble vitamin that can’t be synthesized in human body; it must be taken through
food. It has complex role in human body: has the antioxidant effect, is a cofactor of many enzymes, reduces risk
for development of chronic diseases. The content of vitamin C in fruit juices depends on type and maturity of fruit,
climatic conditions, exposure to sunlight, production methods and product packaging. There are several methods
for estimating the level of vitamin C in different samples. HPLC method is method of choice because of its simplicity,
selectivity and speed.

The aim: Objective of this research was to determine the content of vitamin C in soft drinks in market, in order to
ensure the optimal intake of this vitamin and meet the daily requirements.

Material and Methods: Quantification of ascorbic acid was performed on Agilent 1200 HPLC apparatus with

a photodiode, an automatic sampler and computer. Mobile phases were 40 mM phosphate buffer pH 2.5 and
methanol.

Results: After peak areas of samples have been measured and standard curve formed (R? = 0.9999), concentration
of vitamin C in juices was determined. The most abundant in vitamin C content was 100% orange juice (46,29
mg/100 ml), while in pineapple and strawberry juice content was below limit of detection.

Conclusion:There is wide range of fruit juices and nectars in our market. Numerous studies on vitamin content in
juices provide a good foundation for the most appropriate choice of drinks.

Key words: vitamin C, fruit juices, fruit nectars
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ANTIHIPERTENZIVNA TERAPUA | KVALITET ZIVOTA U PACIJENATA SA ARTERIISKOM HIPERTENZIJOM
1 HRONIENOM BUBREZNOM INSUFICIJENCIJOM
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Uvod: Kvalitet Zivota (QOL) pacijenata je veoma vazan, jer cilj terapije nikako nije samo puko produZenje Zivota, i kao
takav, u fokusu je istraZivanja poslednjih godina.

Cilj rada: Cilj rada je da se sagleda da li kvalitet Zivota pacijenata sa arterijskom hipertenzijom i hroni¢cnom bubreznom
insuficijencijom viSe remeti starost, sama bolest, komorbiditeti, primenjen nacin lecenja ili nezeljeni efekti lekova.
Materijal i metode: Uradena je studija preseka, kojom je obuhvaéeno 30 pacijenata sa arterijskom hipertenzijom
i hroni¢nom bubreznom insuficijencijom, koris¢enjem dva upitnika: osnovnog (37 parametara) i za kvalitet Zivota
(EQ-5D).

Rezultati: Prose¢an QOL bio je 75 na skali od 100 poena. QOL bio je statisticki znacajno niZi u starijih pacijenata,
kao i u osoba Zenskog pola. Nije nadena statisticki signifikantna razlika u QOL u vezi sa komorbiditetima. Jedino su
pacijenti na terapiji beta blokatorima (od svih vrsta antihipertenziva) imali signifikantno nizi QOL.

Zakljucak: Nasi rezultati ukazuju da do redukcije QOL vie dovode starost, Zenski pol, kao i primena beta blokatora,
no komorbiditeti i primenjeni nacin le¢enja (sa ili bez CAPD).

Kljuéne redi: arterijska hipertenzija, hroni¢na bubrezna insuficijencija, antihipertenzivni lekovi, kvalitet Zivota.

ANTIHYPERTENSIVE THERAPY AND QUALITY OF LIFE IN PATIENTS WITH ARTERIAL HYPERTENSION
AND CHRONIC RENAL FAILURE
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Introduction: Quality of life (QOL) of patients is very important, because the goal of therapy is not only extension of
life, and as such, QOL is the focus of research in recent years.

The Aim: The aim of this study was to determine whether the quality of life of patients with arterial hypertension
and chronic renal failure was more diminished by age, by the disease itself, by comorbidities, by treatment applied
or by the side effects of drugs.

Materials and Methods: Cross sectional study was done, which included 30 patients with arterial hypertension and
chronic renal failure, using two questionnaires: the basic (37 parameters) and the quality of life (EQ-5D).

Results: The average QOL was 75 on a scale of 100 points. QOL was significantly lower in older patients, as well as
in females. There was no statistically significant difference in QOL related to comorbidity. Only patients treated with
beta blockers (out of all types of antihypertensive drugs) had significantly lower QOL.

Conclusion: Our results indicate that the reduction of QOL is more due to age, female gender, as well as the use of
beta blockers, than to comorbidities, and the applied treatment (with or without CAPD).

Key words: hypertension, chronic renal failure, antihypertensive drugs, the quality of life.

ADHERENCA PACIJENATA SA ARTERIJSKOM HIPERTENZIJOM
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Uvod: Stepen pacijentove saradnje ima kljutnu ulogu u uspesnosti antihipertenzivne farmakoterapije.
Neadherentnost predstavlja veliki zdravstveni i ekonomski problem u lecenju hipertenzije.

Cilj: Cilj rada je evaluacija stepena adherence kod pacijenata sa arterijskom hipertenzijom i utvrdivanje faktora rizika
za neadherentnost.

Materijal i metode: Uradena je studija preseka, kojom je obuhvaceno 35 pacijenata sa arterijskom hipertenzijom,
lec¢enih u Internisti¢koj sluzbi Doma zdravlja u Beloj Palanci. Pacijenti su podeljeni u dve grupe, zavisno od stepena
adherence, utvrdenog na osnovu sprovedenog upitnika.

Rezultati: Nezadovoljavajuci nivo adherence je zabeleZen kod 22,85% hipertenzivnih pacijenata. Pacijenti starije
Zivotne dobi, sa duzim trajanjem hipertenzije i ve¢im brojem lekova u terapiji su pokazali niZi stepen adherence, sa
veéim brojem neZeljenih efekata (p<0,01). Razlozi niskog stepena adherence su: zaboravnost (25%), nepridrzavanje
doznog rezima (37,5%) i neredovni kontrolni pregledi (12,5%). Kod 25% ispitanika su utvrdena sva tri faktora.
Zakljuc¢ak: Nasa ispitivanja su pokazala bolju regulaciju krvnog pritiska kod adherentnih pacijenata. Utvrdivanje
razloga neadherentnosti predstavlja osnovu za preduzimanje mera i intervencija za njeno poboljsanje u cilju
kvalitetnijeg Zivota bolesnika sa arterijskom hipertenzijom.

Kljucne reci: adherenca, arterijska hipertenzija, faktori neadherentnosti

ADHERENCE OF PATIENTS WITH ARTERIAL HYPERTENSION

Author: Ana Spasi¢, Maja Koracevi¢, Marijana Elenkov

e-mail address: anaspasic88@gmail.com

Mentor: prof. dr Radmila Veli¢kovi¢-Radovanovié¢

Department of Pharmacotherapy, Faculty of Medicine University of Ni§

Introduction: The degree of patient cooperation plays a key role in the success of antihypertensive drug therapy.
Non-adherence is the major health and economic problem in the treatment of hypertension.

Aim: To evaluate the degree of adherence in patients with hypertension and determine risk factors for non-
adherence.

Material and methods: We performed a cross-sectional study, which involved 35 patients with hypertension, treated
in the Health Service in Bela Palanka. Patients were divided in two groups, depending on the degree of adherence,
defined on the basis of the questionnaires.

Results: Unsatisfactory level of adherence was noted in 22.85% of hypertensive patients. Elderly patients with longer
duration of hypertension and larger number of drugs in the therapy showed a lower degree of adherence, with more
side-effects (p<0.01). The reasons for low level adherence were: forgetfulness (25%), non-compliance with dosage
regimen (37.5%) and non-regular check-ups (12.5%). All three factors occurred in 25% of patients involved in the
study.

Conclusion: Our study showed better control of blood pressure in adherent patients. Determining the reasons for
non-adherence represents the basics for taking actions and interventions to improve quality of life in patients with
hypertension.

Keywords: adherence, hypertension, factors of non-adherence
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SAMOMEDIKACIJA MEDU STUDENTIMA UNIVERZITETA U NISU
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Mentor: asist. Aleksandra Cati¢-Pordevi¢
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Uvod:U Srbiji zadnjih godina samomedikacija zauzima sve znacajnije mesto u drustvu i sistemu zdravstvene zastite
zahvaljujuci sve vecoj dostupnosti informacija o bolestima i njihovom lecenju i velikom broju registrovanih OTC
preparata.

Cilj:Evaluacija samomedikacije medu studentima Univerziteta u NiSu i odredivanje potencijalnih faktora koji mogu
da uti¢u na ucestalost samomedikacije.

Materijal i metode: IstraZivanjeje sprovedeno u formi studije preseka, koris¢enjem anonimne ankete, namenjene
studentima Univerziteta u Nisu. Ukupan broj obradenih anketa iznosio je 279. Dobijeni rezultati su obradeni
statistickim programom SPSS 16.

Rezultati i diskusija: Od ukupnog broja ispitivanih studenata, 261 (93.55%) je potvrdilo postojanje samomedikacije
kao oblika samonege. Samomedikacija je znacajno vise zastupljena kod Zena u odnosu na muskarce (96,4% : 89,3%).
Rezultati pokazuju da 30.47% ispitanika pokazuje visoku, 63.08% nisku sklonost ka samomedikaciji, dok svega 6,45%
ispitanika nema iskustva sa samomedikacijom.lzmedu studenata Medicinskog fakulteta i studenata ostalih fakulteta
Univerziteta u NiSu utvrdena je sli¢nost u stepenu samomedikacije, dok je u nivou medicinskog znanja utvrdena
statisticki znacajna razlika.

Zakljucak: Na osnovu obradenih podataka, uoceno je da je samomedikacija u visokom stepenu zastupljena kod
studenata Univerziteta u NiSu. Utvrden je znacajan uticaj pola i izabranog fakulteta na odluku o samomedikaciji i
izboru leka. Nivo medicinskog znanja je bitan faktor pravilne samomedikacije. Ovo istrazivanje ukazuje na potrebu
vece informisanosti studenata o prednostima i negativnim stranama samomedikacije.

Kljuéne reci: samomedikacija, nivo medicinskog znanja, studenti.

SELF-MEDICATION AMONG STUDENTS AT UNIVERSITY OF NIS
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Mentor: asist. Aleksandra Catic-Djordjevic
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Introduction: In recent years self-medication in Serbia takes plays a more prominent place in society and the health
care system due to the increasing availability of information about diseases and their treatment, and a large number
of registered OTC products.

The Aim: Evaluation level of self-medication among students of the University of Nis, and determining the potential
factors that could affect self-medication and the proper use of OTC medicines.

Material and methods: This was across-sectional, anonymous, questionnaire-based survey that included 279
students at different faculties at University in Nis. The results were analyzed by statistical program SPSS 16.

Results and discussion: Of the total number of students tested, 261 (93.55%) confirmed the presence of self medica-
tion as a form of self-care. Self-medication was significantly higher in females compared to males (96.4%: 89.3%).
The results show that 30.47% of respondents showed a high, 63.08% low self-care orientation, while only 6.45% of
the respondents have no experience with self-medication. Although, no significant predictors of self-medication did
exist among the studied group, knowledge test showed a difference in the level of possession of medical knowledge
among medical students and non-medical students.

Conclusion: Self-medication is very common among students of the University of Nis. This survey indicates the need
for greater awareness of students about the benefits and negative aspects self-medication.

Key words: self-medication, medication knowledge, students.
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SPECIFIENOST UPOTREBE ANTIBIOTIKA | ANTIBIOTSKOG SAMOLECENJA
U STUDENTSKOJ POPULACHI U BEOGRADU

Autor: Ana Anti¢, Melisa Saracevi¢
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Mentor: doc. dr Nevena Divac
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Uvod: Samolecenje antibioticima je veoma Cesta i zabrinjavajuca pojava, pogotovo u zemljama u razvoju gde je ova
vrsta lekova Siroko dostupna, ¢ak i bez recepta.

Cilj: Cilj ovog rada je da proceni znanje i ponasanje studentske populacije u Beogradu u odnosu na samolecenje
antibioticima kao i uporedivanje ucestalosti antibiotskog samolecenja medu studentima medicinskih i ne-
medicinskih fakulteta.

Materijal | metode: Podaci su prikupljeni anketiranjem 220 slu¢ajno izabranih studenata medicinskih i ne-medicinskih
fakulteta. Upitnik je bio anoniman i sadrzao je pitanja otvorenog i zatvorenog tipa. Znacajnost razlike ucestalosti
antibiotskog samolecenja je procenjen pomocu Hi kvadrat testa. Nivo znacajnosti je 0,05 u svim slucajevima.
Rezultati: 91 % ispitanika je popunilo i vratilo upitnik. Prevalenca koris¢enja antibiotika u prethodna 3 meseca je 17
% (n=17) kod studenata medicinskih i 31 % (n=31) kod studenata ne-medicinskih fakulteta. Respiratorni problemi
su bili najéesca indikacija za samolecenje i to medu obe grupe studenata 76% (n=13) | 81 % (n=25). Amoksicilin je
bio najcescée koris¢en antibiotik medu obe grupe. Najucestaliji razlog za samolecenje medu studentima medicine
bilo je posedovanje medicinskog znanja i to kod 53 % (n=9) ispitanka, a medu studentima ne-mediciskih fakulteta je
prethodno iskustvo kod 48,4 % (n=15).

Zakljucak: Rezultati pokazuju da postoji statisticki znacajna razlika u stopi upotrebe antibiotika bez recepta medu
studentima medicine i studentima ne-medicinskih fakulteta. Studenti ne-medicinskih fakulteta vise pribegavaju
antibiotskom samolecenju Sto se moze dovesti u vezu sa nedovoljnom informisanos$¢u o antibioticima, njihovom
delovanju, neZeljenim dejstvima i antibiotskoj rezistenciji.

Kljuéne reci: antibiotici, samolecenje, studenti.

SPECIFICITY OF ANTIBIOTICS USE AND ANTIBIOTIC SELF-MEDICATION
AMONG STUDENT POPULATION OF BELGRADE
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e-mail address: ana.antic@hotmail.rs

Mentor: doc. Dr Nevena Divac

Institute of Pharmacology, Clinical Pharmacology and Toxicology, Faculty of Medicine Universitu of Belgrade.

Intoduction: Self-medication with antibiotics is concerning in the whole world, even more in developing countries,
where this type of drugs are often available even without prescription.

The Aim: To assess knowledge and behavior towards self-medication with antibiotics among students population
and compare frequency of antibiotics self-treatment among medical students and non-medical students.

Materials and Methods: Data were collected by interviewing 220 randomly selected students from medical and
non-medical faculties in Belgrade. The questionnaire was anonymous and contained questions opened and closed
types. Significant difference frequency of antibiotisc self-medication was assessed using the Chi square test (p=0,05).
Results: 91 % of respodent filled out and returned the questionnaire. Prevalence of antibiotic use without
prescription in the previous 3 months was 17 % (n=17) among medical students and 31 % (n=31) among non-
medical students. Respiratory problems were the most frequent indication in both groups-76 % (n=13) and 81 %
(n=25). Amoxicilin was the most commonly used antibiotic among both groups. The most frequent reason for self-
medication among medical students was their knowledge 53 % (n=9) and prior experience was the most common
reason among non-medical students 48,4 % (n=15).

Conclusion: The results show a statistically significant difference in use of antibiotics without prescription among
medical and non-medical students. Non-medical students resort more antibiotics self-medication what can be
attributed to the insuffucient information about antibiotics, their treatment, adverse effects and antibiotic resistance.
Keywords: antibiotics, self-medication, students.




STAVOVI | INFORMISANOST STUDENATA MEDICINE U VEZI SA FARMAKOTERAPIJOM
RETKIH BOLESTI U SRBUI
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Uvod: Prema podacima iz zemalja EU, retkom bole$éu smatramo onu koja se javlja ucestaloséu od 1/2000 ljudi
u nekoj populaciji. Najveci broj ovih bolesti su hroni¢nog i progresivnog toka cija je naj¢eséa posledica - trajni
invaliditet. Oboleli od retkih bolesti suocavaju se sa brojnim problemima od kojih najées¢e navode: nedovoljnu
informisanost javnosti o ovim bolestima, nepostojanje odgovarajuce dijagnostike, nepostojanje registra obolelih u
Srbiji, ali i brojne socijalne posledice.

Cilj rada: Ispitivanje stepena informisanosti, kao i stavova studenata medicine Ill i VI godine u odnosu na problematiku
lecenja retkih bolesti u nasoj sredini.

Materijal i metode: U studiji preseka anketirane su dve grupe studenata: poseban upitnik je popunilo 350 od 446
studenata Ill godine i242 od 517 studenta VI godine.

Rezultati: Studenti VI godine ocenili su da su viSe informisani u vezi sa problematikom lecenja retkih bolesti nego
student Il godine.Obe grupe studenata navode obavezne predmete na fakultetu kao glavni izvor informacija.
Ispitanici se slazu da su najveci problemi obolelih: visoke cene lekova, komplikovane procedure oko njihove nabavke
i nedovoljna informisanost javnosti. Obe grupe studenata smatraju da je polozaj obolelih u Srbiji prilicno tezak.
Takode, studenti, bez uzajamnih razlika, smatraju da je za poboljSanje dostupnosti lekova za retke bolesti najvaznije
vecée angaZovanje drzave. Konacno, farmakoterapija retkih bolesti u nasoj zemlji moze se unaprediti: formiranjem
Nacionalnog programa zbrinjavanja, registrovanjem veceg broja lekova i pojednostavljivanjem procedura nabavke
lekova.

Zakljucak: Potrebno je unaprediti informisanost studenata medicine na nasem fakultetu po pitanju problematike
farmakoterapije retkih bolesti.

Kljuéne redéi: retke bolesti, stavovi, informisanost,lekovi.

AWARENESS AND ATTITUDES OF MEDICAL STUDENTS IN CONNECTION WITH PHARMACOTHERAPY
OF RARE DISEASES IN SERBIA
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Mentor: asist. dr Branislava Medi¢
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Introduction: According to the EU, a rare disease, consider one that occurs incidence of 1/2000 people in a
population. People with rare disease face many problems of which most often cited: lack of public awareness about
these diseases, lack of proper diagnosis, absence of a register of patients in Serbia, but also its social consequences.
The Aim: We aimed to assess knowledge and attitudes of 3" and 6™ year medical students towards the issue of
treatment of rare diseases in our community.

Material and methods: In this cross-section study, two samples of students were questioned: a self-completed
questionnaire was delivered to 350 out of 446 students of the 3 year and 242 out of 517 students of the 6" year.
Results: Sixth year students estimated that they were more informed on the bioethical issue analyzed than the
3 year students. Both groups indicated core curriculum subjects as the main source of information on the rare
diseases. Our participants agreed that the most important problems are the following: high prices of drugs,
complicated procedures of drug provison, and lack of public information. Students find that greater involvement
of state is needed for improving the availability of drugs for diseases. In order to improve pharmacotherapy of
rare diseases in our country, participants suggested the establishment of the National Plan for Rare Diseases and
simplified procedures for drug provision.

Conclusion: It is necessary to improve knowledge and attitudes of our medical students towards pharma cotherapy
of rare diseases.

Keywords: rare diseases, attitudes, knowledge.

LIPODISTROFIJA POVEZANA SA PRIMENOM VISOKOAKTIVNE ANTIRETROVIRUSNE TERAPIJE
KOD PACIJENATA SA HIV INFEKCIJOM
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Uvod: Visoko-aktivha antiretrovirusna terapija (highly-active antiretrovirial therapy, HAART) podrazumeva
kombinaciju lekova iz grupe inhibitora proteaza (PI), nukleozidnih inhibitora reverzne transkriptaze (NIRT) ili
nenukleozidnih inhibitora reverzne transkriptaze (NNIRT). Pored svojih prednosti, HAART moze dovesti do pojave
lipodistrofije kod pacijenata sa HIV-infekcijom. Lipodistrofiju karakteriSe visceralno nagomilavanje masnog tkiva u
omentumu, mezenterijumu, retroperitoneumu i karlici i gubitkom masnog tkiva ekstremiteta i lica.

Cilj: Cilj istraZivanja je da kod pacijenata sa HIV-infekcijom le¢enih HAART-om odredimo ucestalost lipodistrofije.
Materijal i metode: Retrospektivnom studijom su obuhvaceni pacijenti sa HIV-om, koji su u periodu od 01.10.2001
do 01.11.2010. zapoceli terapiju, leeni u Centru za HIV/AIDS Instituta za infektivne i tropske bolesti u Beogradu.
Univarijantnom i multivarijantnom logistickom regresionom analizom je odredivan relativni rizik (RR) za pojavu
lipodistrofije, dok je za procenu rizika za pojavu lipodistrofije tokom vremena koris¢ena Kaplan-Meirova analiza.
Rezultati: Od 840 pacijenata, lipodistrofiju je imalo 580 (69.1%) pacijenata. Lekovi iz grupe NIRT 19.3 puta
povecavaju RR za pojavu lipodistrofije (RR 19.5; 95%IP 7.8-48.1; p=0.001), dok Pl imaju RR od 2.1 (RR 2.1; 95%IP 1.2-
3.3; p=0.001), a NNIRT RR od 5.9 (RR 5.9; 95%IP 3.7-9.6; p=0.001). Verovatnoca da Ce se lipodistrofija razviti posle
12.5 godina le¢enja je 100%. Kada su pacijenti svrstani prema NIRT koje su uzimali, oni le¢eni stavudinom bili su u
15.3 puta vecem RR da razviju lipodistrofiju, dok su pacijenti leceni lamivudinom imali su najmanji RR za pojavu LD.
Zakljucak: Postaje jasnije da koncept HAART terapije nije podesan za dugotrajnu primenu, jer dovodi do razvoja
lipodistrofije.

Kljuéne reci: HIV, HAART, lipodistrofija.

LYPODISTROPHYINDUCED BY HIGHLY ANTIRETROVIRAL THERAPY IN HIV INFECTED PATIENTS
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Introduction: Highly active antiretroviral therapy (HAART) contains combination of different antiretroviral drugs,
such as protease inhibitors (Pls), nucleoside reverse transcriptase inhibitors (NRTIs) and nonnucleoside reverse
transcriptase inhibitors (NNRTIs). HAART may develop lypodistrophy characterised by visceral accumulation of the
adipose tissue in the omentum, mesenterium, retroperitoneum, pelvis and/or los of adipose tissue of extremities
and face.

The Aim: The goal of this study is to determine frequenscy of developing lipodistrophy in HIV-infected patients
treated with HAART.

Material and Methods: Retrospective studies consider patients with HIV, started HAART therapy between
1.10.2001-1.11.2010 at the Institute of Infectious and Tropical Diseases, Belgrade. Relative risk (RR) for developing
lypodistrophy was determined by univariate and stepwise multivariate logistic regression analysis, while for risk
assessment of lypodistrophy over time was used Kaplan-Meier analysis.

Results: In 580 (69.2%) patients out of 840 lypodistrophy was recorded, NIRTs increace the RR for developing
lypodistrophy (RR 19.5; 95%IP 7.8-48.1; p=0.001), as well as Pls (RR 2.1; 95%IP 1.2-3.3;p=0.001) and NNIRTs (RR 5.9;
95%IP 3.7-9.6; p=0.001). The risk assesment for develiping lypodistrophy odd of LD further developing in the next
12.5 years of therapy was 100%. Identifying patients by NIRT regimen, those who were treated with stavudine had
15.3 times higher risk for developing lypodistrophy. In contrast lamivudine has no inpact on developing lypodistrophy.
Conclusion: It is becoming more clear that modern concept of HAART therapy isn’t adequate for a long-term
treatment, as lypodistrophy could apear as a side effect of HAART.

Key Words: HAART,HIV,lypodistrophy.
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STAVOVI | INFORMISANOST LEKARA | PACJENATA O NEZELJENIM REAKCIJAMA NA LEKOVE
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Uvod: Procena rizika od neZeljenih reakcija na lekove je vazan faktor u sistemu praéenja bezbednosti lekova.

Cilj: Ispitivanje znanja i stavova odabranog uzorka lekara i pacijenata u odnosu na rizik od primene lekova.
Materijal i metode: U studiji preseka anketirani su lekari Zaposleni u Zavodu za zastititu zdravlja studenata u
Beogradu, kao i pacijenti koji se ambulantno lece u ovoj ustanovi tokom jedne nedelje. Upitnik su popunili 20 od 22
lekara (91%) i 250 od 260 pacijenata (96%).

Rezultati: Prema ocekivanju, lekari i farmakoloski edukovani pacijenti (studenti medicinske grupacije koji su pohadali
Farmakologiju) smatrali su da su bolje informisani o nezeljenim reakcijama na lekove (NRL) od ostalih ispitanika (P <
0,01). Svi ispitanici smatrali su da je rizik od NRL za lekove koji se propisuju na recept nizak, a da je samomedikacija
veoma rizi¢na. Lekari su najrizi¢nijim smatrali antikoagulanse (medijana 7,5, skala 1-10; interkvartilni opseg 3,75-8),
a pacijenti antidepresive, anksiolitike i hipnotike (medijana 8, svi). Bezbednost lekova visoko je rangirana od strane
svih ispitanika kao motiv za izbor terapije (medijana 8-10, svi).

Zakljucak: Potrebno je poboljsati informisanost lekara i pacijenata o neZeljenim reakcijama na lekove, a posebno
omoguditi zdravstvenim radnicima stalni kontakt sa sluzbama za prijavljivanje nezeljenih reakcija.

Kljuéne reci: bezbednost lekova, stavovi lekara i pacijenata, svest o riziku od neZeljenih reakcija na lekove

ATTITUDES AND KNOWLEDGE OF MEDICAL DOCTORS AND PATIENTS REGARDING DRUG SAFETY RISK
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Introduction: The assessment of the adverse drug reactions (ADRs) risk is important factor in drug safety monitoring
system.

Aim: To assess the knowledge and attitudes of medical doctors and patients regarding drug safety risk.

Material and Methods: In this cross-section study, samples of medical doctors (MDs) and patients from the Belgrade
Student Medical Center were questioned on ADRs: a self-completed questionnaire was delivered to 22 out of 20
MDs, and 250 out of 260 patients (91% and 96%, respectively).

Results: As expected, medical doctors and pharmacologically educated patients (medical students who attended
Pharmacology course) are considered to be better informed about ADRs than other participants (P < 0.01).
Prescription drugs were ranked as less dangerous than self-medication by all participants. Anticoagulants
were considered the most dangerous drugs by MDs (median 7.5, scale 1-10, interquartile range 3.75 to 8), and
antidepressants, anxiolytics and hypnotics by patients (median 8, all). Information about drug safety significantly
influenced the choice of therapy by both MDs and patients (median 8-10, all).

Conclusion: It is necessary to improve the awareness of doctors and patients about adverse drug reactions, and to
establish ongoing contact between health workers and agencies for reporting adverse reactions.

Keywords: adverse drug reactions, attitudes safety of drugs, attitudes of doctors and patients, awareness of the risk
of adverse drug reactions
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OSVRTOM NA POZNAVANJE UPOTREBE ORALNIH KONTRACEPTIVA
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Uvod. Kontracepcija podrazumeva mere za sprecavanje nezeljene trudnoce. Hormonska kontracepcija je vid zastite
gde se koristi kombinacija polnih hormona. Ovaj metod je veoma efikasan i jedan od najsigurnijih. Problem koji se
ti¢e oralne kontracepcije (ORK) predstavlja slaba informisanost ljudi o nadinu upotrebe, kao i nezeljenim efektima.
Cilj. Cilj rada bio je da se ispita informisanost studenata cetvrte godine o nacinu koris¢enja ORK, kao i da se ispitaju
stavovi, verovanja i zablude vezane za kontraceptivne metode.

Materijal i Metode. IstraZivanje je sprovedeno na Medicinskom fakultetu u Beogradu. Prikupljanje podataka je
izvrSeno putem validiranog upitnika. Anketirani su slu¢ajno odabrani studenti Cetvrte godine, koji su nastavu iz
farmakologije slusali na prethodnoj godini studija. Ukupno je anketirano 150 studenata, i to 100 Zenskog i 50
muskog pola.

Rezultati. Oko polovine ispitanih studenata redovno koristi zastitu, povremeno 15.33%, dok je ne koristi 34%.
Rezultatima je pokazano da zastitu koriste ¢esce oni koji poznaju barem jedan njen vid, a da samo 9.34% ne
poznaje ni jednu vrstu niti je koristi. Kod oba pola najzastupljeniji je mehanicki vid zastite, dok se Zzene odlucuju i za
oralnu kontracepciju.

Zakljucak. Znanje anketiranih studenata je solidno, ali i dalje nedovoljno. S obzirom da oni predstavljaju osobe
koje bi trebalo da prenose znanje o znacaju zastite na opstu populaciju, potrebno je da se njihova informisanost
poboljsa.

Kljuéne reci. Oralna kontracepcija, studija, informisanost i znanje o kontracepciji, studenti medicine.

MEDICAL STUDENTS AWARENESS ABOUT CATEGORIES AND THE USE OF CONTRACEPTION WITH SPECIAL REVIEW
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Introduction. Contraception involves a set of measures to prevent unwanted pregnancy. Hormonal contraception
is a form of protection where a combination of sex hormones is used. This method is very efficient and one of the
safest. The problem concerning oral contraceptives is low awareness about the use and their adverse effects.

The aim. The aim of this study was to examine the level of fourth year students about the usage of oral
contraceptives, and to examine the attitudes, beliefs and misconceptions regarding protection.

Materials and Methods. The study was conducted at the Medical Faculty University of Belgrade. Data collection
was performed using a validated questionnaire. All of those polled were randomly selected from the fourth year,
who attended pharmacology lectures in a previous academic year. A total of 150 students were included in study,
100 females and 50 males.

Results. About half of surveyed students regularly use protection, 15.33% use occasionally, while 34% doesn’t
use any. Obtained results show that contraceptives are used more frequently by those who knew at least one of
its kinds, and that only 9.34% doesn’t know any type of protection nor uses one. The most frequent protection
method in both sexes is mechanical, while women opt for oral contraception, as well.

Conclusion. Knowledge of surveyed students was solid, but still insufficient. Since they are people who are
supposed to convey knowledge about the importance of oral contraception to general population, it is necessary
to improve their knowledge.

Key words. Oral contraception, survey, awareness and knowledge about contraception, medical students.




NEZELJENA DEJSTVA UZROKOVANA GLIKOKORTIKOIDIMA KOD DECE OBOLELE
OD AKUTNE LIMFOBLASTNE LEUKEMIJE
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Uvod: Terapija konsolidacije akutne limfoblastne leukemije (ALL), obuhvata primenu visokih doza glikokortikoida
(prednizona i deksametazona), koji zbog svog suprimirajuceg delovanja na limfocite, znacajno povecavaju uspeh
terapije.

Cilj: Cilj rada je utvrdivanje podnosenja visokih doza prednizona i deksametazona kod dece obolele od ALL, kao i
strukturu i intenzitet neZeljenih reakcija koje su se javile.

Materijal i metode: U prospektivnom ispitivanju, analizirane su istorije bolesti dece obolele od ALL koja su
primljena na lecenje na Klinici za hematologiju, od decembra 2010. godine do jula 2011. godine. Ispitivanje je
obuhvatilo 5 pacijenata, uzrasta od 2 do 9 godina.

Rezultati: Hiperglikemija se javila kod 4 pacijenta le¢enih prednizonom i svih 5 pacijenata le¢enih
deksametazonom. U jednom slucaju za regulisanje glikemije je primenjen insulin. Hipertenzija se javila kod

3 pacijenta lecenih prednizonom i 2 pacijenta lecenih deksametazonom. Kod 2 pacijenta je bilo neophodno
primeniti antihipertenzive za regulisanje krvnog pritiska. Hipokalijemija i hipokalcijemija su bile izraZenije posle
primene prednizona u odnosu na deksametazon. Terapija deksametazonom je izazvala povecanje nivoa aspartat
i alanin aminotransferaze, dok je primena prednizona izazvala samo povisenje nivoa aspartat aminotransferaze.
Deksametazon je izazvao depresivno ponasanje, a potom agitiranost kod dva pacijenta.

Zakljucak: Nezeljena delovanja deksametazona i prednizona, primenjenih u visokim dozama kod dece obolele od
ALL su poznata i oCekivana. Zabelezene nezZeljene reakcije su se najéesce povlacile spontano, po prestanku primene
lekova ili posle kratkotrajne terapije nastalih nezeljenih delovanja.

Kljuéne redi: prednizon, deksametazon, ALL, neZeljena delovanja, deca

SIDE EFFECTS CAUSED WITH GLUCOCORTICOIDES IN CHILDREN WITH
ACUTE LYMPHOBLACTIC LEUKEMIA
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Introduction: Consolidation therapy of acute lymphoblastic leukemia (ALL) includes the use of high doses of
glucocorticoides (prednisone and dexamethasone), whose adverse effects may affect the quality of life of treated
patients.

Aim: The aim of the study was to determine tolerability of high doses of prednisone and dexamethasone in
children with ALL and the structure and the intensity of adverse effects, occurred following these medicines.
Material and methods: In a prospective study, histories of disease of the children with ALL treated on the Clinic of
Hematology, since December 2010. until July 2011., were analyzed. This study includes 5 patients, aged from 2 to
9 years.

Results: Hyperglycemia appeared in 4 patients treated with prednisone and in all patients treated with
dexamethasone. In 1 case for the treatment of hyperglycaemia, insulin was used. Hypertension appeared in 3
patients treated with prednisone and in 2 patients treated with dexamethasone. In two cases, antihypertensives
were needed for regulation of blood pressure. Hypopotassemia and hypocalcaemia were significantly more
expressed after the use of prednisone in comparison to dexamathasone. The dexamethasone’s treatment
increased the activity of both, alanine and aspartate aminotransferase in serum, while prednisone increased the
activitiy of aspartate aminotransferase only. In two patients, the treatment with dexamethasone caused depressive
behavior, followed by agitation.

Conclusion: Dexamethasone and prednisone, administered in high doses in children with ALL were not followed by
serious, life-threatening adverse effects. Adverse reaction that have occurred were known and often disappeared
spontaneously after glucocorticoides therapy.

Key words: prednisone, dexamethasone, ALL, adverse effects, children

UPOTREBA ACE INHIBITORA U SRBUI U 2009. | 2010. GODINI

Autori: Dajana Peri¢, Milana Nikitovi¢

e-mail adresa: daca_bb@hotmail.com

Mentori: prof. dr Zdenko Tomi¢, asist. dr Boris Milijasevi¢

Katedra za farmakologiju i toksikologiju, Medicinski fakultet Univerziteta u Novom Sadu.

Uvod: Kardiovaskularne bolesti predstavljaju naj¢escéi uzrok morbiditeta i mortaliteta u svetu. Zbog toga je razumljivo
Sto su lekovi za lecenje kardiovaskularnih oboljenja najvise koris¢ena grupa lekova, a ACE inhibitori zauzimaju
znacajan udeo potrosnje.

Cilj rada: Cilj rada bio je da se analizira potrosnja ACE inhibitora u Srbiji u 2009. i 2010. godini sa farmakoterapijskog
i farmakoekonomskog aspekta, kao i da se potrosnja ovih lekova uporedi sa Norveskom.

Materijal i metode: Podaci o upotrebi ACE inhibitora u Srbiji za 2009. i 2010. godinu dobijeni su od Agencije za lekove
i medicinska sredstva Srbije.

Rezultati: U Srbiji je upotreba lekova u terapiji hipertenzije koji su svrstani u pet grupa (diuretici, B-blokatori, ACE
inhibitori, blokatore kalcijumskih kanala i antagonisti receptora angiotenzina) bila neujednadena, pri ¢emu je
potro$nja ACE inhibitora bila dominantna. Nasuprot ovoj slici u Norveskoj je potrosnja lekova u terapiji hipertenzije
bila prili¢no ujednacena. Tokom obe posmatrane godine u Srbiji znacajan udeo u potrosnji ACE inhibitora €inili su
skuplji preparati kao $to su fosinopril, cilazapril i kvinapril, medutim u Norveskoj ovi preparati nisu uopste koriséeni.
Da je u Srbiji kao u Norveskoj potrosnja fosinoprila bila svedena na minimum i da je pacijentima umesto njega bio
ponuden enalapril usteda u Srbiji u 2009. godini samo na ovom preparatu iznosila bi oko 7.800.000,00 €.
Zakljucak: Analizirajuci potrosnju ACE inhibitora u Srbiji u 2009. i 2010. godini, uo¢avamo da su ACE inhibitori i njihove
fiksne kombinacije sa diureticima najvise koris¢eni lekovi u le¢enju kardiovaskularnih oboljenja. Farmakoekonomske
analize pokazuju da bi se znacajna finansijska sredstva ustedela da je potrosnja ACE inhibitora u Srbiji bila kao u
Norveskoj.

Kljuéne reci: farmakoepidemiologija, definisana dnevna doza, kardiovaskularni sistem

USE OF ACE INHIBITORS IN SERBIA IN 2009 AND 2010
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Introduction: Cardiovascular diseases are the most frequent cause of morbidity and mortality in the world. That
explains why medications for the treatment of cardiovascular diseases are the most used group of drugs, and ACE
inhibitors take a large part in the consumption.

The Aim: The aim of this study was to analyze the consumption of ACE inhibitors in Serbia during 2009 and 2010
from pharmacoterapeutic and pharmacoeconomic aspects, and comparing the consumption in our country with the
consumption in Norway.

Material and methods: The data about the use of ACE inhibitors in Serbia in 2009 and 2010 were taken from the
Agency for Drugs and Medical Devices of the Republic of Serbia.

Results: In Serbia, the use of drugs in the treatment of hypertension who are devided into five groups (diuretics,
B-blockers, ACE inhibitors, calcium channel blockers and angiotensin-Il receptor blockers) was very uneven, where the
consumption of ACE inhibitors was dominant. Opposed to this condition, the consumption of the antihypertensive
drugs was very balanced in Norway. During both analyzed years significant part of consumption of ACE inhibitors
was taken by more expensive drugs in Serbia, as fosinopril, cilazapril and quinapril, though they have not been
used in Norway at all. If the consumption of fosinopril in Serbia was reduced to a minimum as in Norway, and if the
patients were offered enalapril instead, the savings in Serbia in 2009 would have been around 7.800.000,00 € only
from this product.

Conclusion: While analysing the consumption of ACE inhibitors in Serbia in 2009 and 2010 year we realise that ACE
inhibitors and their fixed combination with diuretics are the most used drugs for treating cardiovascular diseases.
Pharmacoeconomic analyses show that large financial resources would be saved if the consumption of ACE inhibitors
in Serbia were more similar to the one in Norway.

Keywords: pharmacoepidemiology, defined daily dose, the cardiovascular system
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PRACENJE NEZELJENIH DELOVANJA METOTREKSATA KOD DECE OBOLELE
OD AKUTNE LIMFOBLASTNE LEUKEMIJE
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Uvod: Terapija akutne limfoblastne leukemije kod dece, prema ALL IC-BMF 2002 protokolu, obuhvata primenu
metotreksata, 6-merkaptopurina i lek za detoksikaciju — kalcijum folinat. Danas se 80% dece sa ovim oboljenjem
izle¢i, medutim rezistencija na primenjenu terapiju i njeni toksicni efekti i dalje predstavljaju ozbiljan klinicki problem.
Cilj: Cilj rada bio je pracenje podnosenja metotreksata primenjenog u ciklusima tokom trajanja protokola i uloga
folne kiseline u sprecavanju tezih nezeljenih delovanja.

Materijal i metode: NeZeljena delovanja su pracena po modifikovanom obrascu za pracenje akutne toksi¢nosti
terapije. IstraZzivanjem su obuhvacdena deca standaradnog i intermedijarnog rizika koja su u periodu od jula 2010.
do februara 2012. godine zbog terapije konsolidacije bila hospitalizovana na Institutu za zdravstvenu zastitu dece i
omladine Vojvodine u Novom Sadu.

Rezultati: Najéesce nezeljeno delovanje koje se javilo kod 10 pacijenata ukljuéenih u istraZivanje je depresija kostne
srzi. Metotreksat je izazvao trombocitopeniju kod 6 pacijenata, ali se 24 ¢asa posle primene folne kiseline broj
trombocita vracao u okvire normalnih vrednosti. Leukopenija je bila prisutna kod svih 10 pacijenata, a broj leukocita
je uravnotezen 14 dana posle primene folne kiseline. Tokom ispitivanja utvrdena su manje ucestala neZeljena
delovanja: povecanje aktivnosti transaminaza u serumu, stanje febrilnosti, bronhopneumonija, dijareja sa blagim
gréevima i hiperkalcemija.

Zakljucak: Primena kalcijum folinata, sprecila je pojavu tezih neZeljenih delovanja srednje visokih doza metotreksata.
ZabeleZzena neZeljena delovanja su bila blagog do umerenog intenziteta, reverzibilna i nisu znacajnije remetila
kvalitet lecenih pacijenata.

Kljuéne reéi: akutna limfoblastna leukemija (ALL), metotreksat (MTX).

MONITORING OF SIDE EFFECTS OF METHOTREXATE IN CHILDREN
WITH ACUTE LYMPHOBLASTIC LEUKEMIA
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Introduction: The treatment of acute lymphoblastic leukemia in children according to the protocol ALL IC BMF-
2002, includes the application of methotrexate and 6-mercaptopurine and drug detoxification - calcium folinate.
80% of children with this disease is cured, but resistance to the therapy and its toxic effects remain as serious clinical
problem.

Aim: Monitoring of methotrexate applied in cycles during the protocol and the role of folic acid in preventing serious
adverse effects.

Matherial and methods: Side effects were followed by a modified form of monitoring of acute toxicity of therapy.
The research included children with standard or intermediate risk that during the period from july 2010. to february
2011. due to consolidation therapy were hospitalized at the Institute for Health Protection of Children and Youth of
Vojvodina in Novi Sad.

Results: The most frequent side effect in ten patients involved in research is bone marrow depression. Methotrexate
has caused thrombocytopenia in 6 patients, but 24 hours after the use of folic acid, platelet count returned to normal
value. Leukopenia was present in all 10 patients, a leukocyte count is balanced 14 days after treatment with folic
acid. Less frequent side effects: an increase serum transaminase activities, the state of fever, bronchopneumonia,
diarrhea and hypercalcemia.

Conclusion: Application of calcium folinate prevented the occurrence of serious adverse effects of high doses of
methotrexate. Observed adverse effects were mild to moderate intensity, reversible and did not significantly disturb
the quality of treated patients.

Key words: acute lymphoblastic leukemia ( ALL ), methotrexate (MTX).
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UPOTREBA LEKOVA U TERAPIJI POREMECAJA FUNKCIJE STITNE ZLEZDE U TRUDNOCI
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Uvod: U poslednje vreme utvrdeno je da zagadenje Zivotne sredine znacajno uti¢e na funkciju Stitne Zlezde. Od
zagadujucih supstanci kao rezultat konfliktnih situacija na podrucdju Zapadnog Balkana, znacajno mesto zauzimaju
polihlorovani bifenili koji kod Zivotinja i ljudi smanjuju nivo tiroksina, kao i osiromaseni uranijum koji deluje
imunomodulatorno.

Cilj: Cilj rada bio je da se odredi trend upotrebe lekova u terapiji hipotireoidizma i hipertireoidizma tokom trudnoce
na teritoriji grada Novog Sada anketiranjem porodilja na Zavodu za perinatologiju, Odeljenju za puerperijum, Klinike
za Ginekologiju i akuserstvo Klini¢kog centra Vojvodine, u periodu od 1988. godine do 2011. godine.

Materijal i metode: Tokom jednomesecnog perioda anketirane su sve porodilje hospitalizovane na Zavodu za
perinatologiju, Odeljenju za puerperijum, Klinike za Ginekologiju i akuserstvo Klini¢kog centra Vojvodine 2011.
godine, o bolestima stitne Zlezde, kao i o tome koji lek i koliko dugo uzimaju u terapiji poremecaja funkcije Stitne
Zlezde. Ucestalost upotrebe lekova kod poremecaja funkcije stitne Zlezde tokom trudnoce uporedivana je sa ranijim
ispitivanjima sprovedenim 1988., 1999. i 2007. godine na teritoriji Novog Sada.

Rezultati: Tokom 1988. i 1999. godine nijedna trudnica nije evidentirana sa poremecajem funkcije stitaste Zlezde,
2007. godine evidentirane su 4 trudnice, a 2011. godine bilo je 18 trudnica sa poremecajem funkcije stitne zlezde od
cega Cak 14 sa dijagnozom hipotireoze i to u najve¢em broju slucaja kao autoimuni Hashimoto tireoiditis.
Zakljucak: Rezulati nasSeg rada ukazuju na neophodnost sprovodenja detaljnije analize povezanosti, ucestalosti
poremecaja funkcije sStitne Zlezde i uticaja zagadivaca Zivotne sredine.

Kljuéne reci: hipotireoza, levotiroksin, farmakoepidemiologija, trudnoca, zagadenje Zivotne sredine
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Introduction : Recently it has been confirmed that the pollution of our environment significantly influences the
function of thyroid gland. As a result of conflict situations in the West Balkans there are significant polluting
substances such as polychlorinated biphenyls, wich lower the level of tiroxin in animals and people. Also, depleted
uranium like polychlorinated biphenyls modify the immune system.

The Aim : The objective of this research was to determine the trend of utilization of drugs in the treatment of thyroid
disfunction during pregnancy on the city of Novi Sad teritory by surveying women who just gave birth in Institute
of perinatologist, Department of puerperium, Clinic of Gynecology and Obstetrics, Clinical Centre of Vojvodina, in
period from 1988 to 2011.

Matherials and methods : During one month period all women who just gave birth and were hospitiliazed were
surveyd about hypothyroidism diseases as well as what medicine did they take and how long were they taking it in
therapy. The survey took place in Institute of perinatologist, Department of puerperium, Clinic of Gynecology and
Obstetrics, Clinical Centre of Vojvodina. Frequency of utilization of drugs in the treatment of thyroid disfunction
during pregnancy was compared with earlier surveys and research conducted in 1988, 1999 and 2007 on the teritory
of Novi Sad.

Results : In 1988 and 1999 not a single pregnant woman was recorded with thyroid disfunction. However in 2007
four women were recorded with thyroid disfunction and in 2011 there were 18 of them. Fourteen out of 18 were
with hypothyroidism and in most cases it was diagnosed as autoimune Hashimoto thyroiditis.

Conclusion : The results of our research indicate that it is necessary to conduct more detailed analyses the
relationship between the frequency of the thyroid gland disfunction and the influence of environmental pollution.
Key words: hypothyroidism, levothyroxine, pharmacoepidemiology, pregnancy, environmental pollution



PRIJAVLJIVANJE | PRIKUPLJANJE NEZELJENIH DELOVANJA LEKOVA OD STRANE FARMACEUTA
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Uvod : Svaka zemlja je u obavezi da organizuje sistem pracenja bezbednosti lekova u prometu, koji bi omogucio
identifikovanje nezeljenih dejstava i njihovu evaluaciju. U danasnje vreme, kada su ljudi skloni samomedikaciji, raste
znacaj prijavljivanja nezeljenih reakcija lekova od strane farmaceuta, jer su oni ti koji izdaju lek i kojima se pacijent
prvo obrati.

Cilj : Cilj ovog rada je da se aktivnim prikupljanjem podataka o neocekivanim i nezeljenim dejstvima lekova, direktnim
kontaktom sa farmaceutima i pacijentima, poboljsa sistem farmakovigilance u nasoj sredini.

Materijal i metode : Podaci o neZeljenim dejstvima lekova prikupljeni su u apotekama u Sremskoj Mitrovici. Ukupno
10 apoteka je kontaktirano u istraZivanju, od toga 8 privatnih i 2 drzavne. U perodu od 15.11.2011-15.12.2011. godine
farmaceuti su beleZili slu¢ajeve nezeljenih reakcija na lekove u apotekama. U periodu od 15.12.2011-10.02.2012.
godine u 4 apoteke farmaceuti su dodatno informisali pacijente o neZeljenim i neocekivanim reakcijama na lekove.
Rezultati : U prvih mesec dana, iz svih apoteka koje su bile ukljuéene u istrazivanje, prikupljeno je 6 slucajeva
neZeljenih reakcija na lek. Nakon toga, kada su u 4 apoteke pacijenti bili dodatno informisani o znacaju prijavljivanja
nezeljenih reakcija na lekove, u periodu od 2 meseca je prikupljeno 28 slucajeva.

Zakljuéak : Direktnom komunikacijom sa farmaceutima se znadajno popravlja sistem prijavljivanja nezeljenih i
neocekivanih reakcija na lekove.

Kljucne reci : NeZeljena dejstva, farmaceuti, prijava.
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Introduction: Every country has an obligation to organize a system of monitoring drug safety in traffic, which should
enable identification of side effects and their evaluation. Nowadays, when more and more people tend to self-
medicate, the importance of reporting side effests by pharmacists is increasing, because they are the ones who
prescribe the drug and where the patient is first addressed.

The Aim : The aim of this study was to improve the system of pharmacovigilance in our contry by active collecting of
data on unexpected and side effects of drugs, in direct contact with patiens and pharmacist

Materials and Methods: Data on side effects of drugs were collected in pharmacies in Sremska Mitrovica. 10
pharmacies participated in the research, of which 8 were private and 2 state. In the period from 15.11.2011-
15.12.2011. pharmacists were collecting cases of adverse reactions to medicines. From 15.12.2011-10.02.2012. in
four pharmacies pharmacists further informed patients about side and unexpected reactons to medicines.

Results: In the first month, from the pharmacies that were included in the study, has been collected 6 cases of side
effects of drugs. After that, when in the four pharmacies the patients were further informed about the importance
of reporting adverse reactions to medicines, within 2 months, 28 cases were collected.

Conclusion: Direct communication with pharmacists can significantly improve the system of reporting side and
unexpected reactions to medicines.

Key words: Side effects, pharmacists, report.
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MHCTUTYT 3a KAIMHUUYKY dapmakonorvjy, MeamumHcku dakynteT, YHuBepsuteT y KparyjesLy

YBog;: MowToBakbe NPONMCaHOr pexkMma NpYMeHe JIeKOBa je YecTo Makbe Of, ONTUMANHOT, HaPOUNUTO KOA, XPOHUUHUX
obosberba KaKBa je M XpoHWUYHa ONcTpyKT1BHa 6onect nayha- XOBI. Ynpkoc Hanopuma MobanHe MHULMjaTUBE 338 XPOHUYHY
onctpykt1eHy 6onect nayha (FTO/14), Aa 06e36eam WTo 60/be Tepanujcke CMepHHULE, NPUAPKaBakbe NPONMUCAHO]j Tepanmju
je nowe.

Lnb nctpakvearba: OCHOBHM LM/bEBM OBOT UCTpaKMUBarba BUAM Cy Aa ce UCMUTa MeAyKaMeHTHa KOMNAWjaHca Kog,
obonenwx og, XOBI, 1 Aa ce aHanM3Mpa pas3/uKa y CTeneHy npuapxasatba NPonucaHoj Ny/IMO/IOLLKOj Tepanuju y oaHocy
Ha nojeauHe Bapujabne.

Martepujan u meTtoge: Y cTyamju npeceka cnpoBefeHoj y nepuody o, maja Ao asrycta 2011. y LieHTpy 3a nayhHe 6onectn
KnuHunukor ueHTpa Kparyjesal, 6uno je yksbyueHo 154 naupjeHta ca XOBIT, ca pasimumtom TexkmHom 6onectu. KomnavjaHca
je npouerbMBaHa Ha OCHOBY YNUTHMKA O KomnaujaHeu- Morisky scale.

Pesyntatn: O 154 naumjeHTa Koju cy y4eCcTBOBaNU y UCTPaXKMBatby, Houx 98 (63,6%) ce nokasano o6pum Komniajepuma, a
56 (36,4%) nowwmm. CreneH 06pa3oBakba Ce NOKa3ao Kao 3HayajaH haKkTop Npuapskasarba Tepanuju (p=0.021). KopenauuoHa
aHaNM3a je Nokasana ga: wro je 6poj npuapyeHux 6onect sehu, To je naumjeHT nowuju Komnaajep (r= 0.315**, p=0.000);
wro je sehu 6poj NponmncaHnx NYIMOOLLKMUX JIEKOBA TO je KomnunjaHca nowwmja (r= 0.199*, p=0.013); ykynaH 6poj nekosa
nponucaHmnx NaumjeHTy je y Kopenaumju ca speaHowhy ckopa kKomnauvjaHce (r= 0.212**, p=0.008); u aa je BpegHoCcT
cnupomeTpujckor napametpa FVC (%) y 3HauajHOj Kopenaumju ca KomnanjaHcom naupjeHara (r=0.219*, p=0.036)
3aksbyyak: C 063upom aa je XOBM xpoHWyHa 6onect, a KomnauvjaHca nauujeHaTa fowa Tpebano 6u cnposecty BuLe
eAyKaTUBHUX Nporpama Kako 61 naupjeHTn 6unn 6osbe ynosHati ca Npupofom ceoje 6osectn, ca 3Ha4ajom peaoBHe
W MpaBuaHe NpumeHe Nnekosa. C 0631Mpom fAa Cy y NuTakby Yr1aBHOM MHXaNaToOpHU Nekosu Tpebano 6u suLle naxre
06paTUTN Ha TEXHUKY NPUMEHE NeKa U CTaHO NaLMjEHTMA NOHAB/bATU MHCTPYKLMjE Ha HUMA «BIMCKOM jE3UKY», YBECTU
nomohHe meToze 1 ypehaje 3a KomnaunjaHcy, Kao LWTO Cy NOACETHULM 3a 03y, KyTWje 3a nuayne.

KrbyyHe peun: komnaujaHca, XOBI, nyamonoLuka Tepanuja.

MEDICATION COMPLIANCE IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE PATIENTS

Author: Jorgovanka Joki¢

e-mail address: jorgovankajokic@yahoo.com

Mentor: prof. dr Slobodan Jankovi¢

Department of Clinical pharmacology, School of Medicine University of Kragujevac

Background: Compliance with prescribed medication regimes is often less than optimal, especially in chronic
diseases such as the Chronic obstructive pulmonary disease- COPD. Despite the efforts of the Global Initiative for
Chronic Obstructive Lung Disease (GOLD), to provide a better therapeutic guidelines, adherence to prescribed
therapy is bad.

The aim of the research: The main objectives of this study were to examine the medicament compliance in patients
with COPD, and to analyze the differences in the degree of adherence to prescribed pulmonary therapy in relation
to certain variables.

Material and methods: In a study conducted between May and August 2010. at the Center for Pulmonary Diseases,
Clinical Center Kragujevac, 154 patients with COPD were included, with varying severity of the disease. Compliance
was assessed on the basis of the questionnaire-Morisky adherence scale.

Results: Of 154 patients who participated in the study, 98 of them (63.6%) showed good compliance, and 56 (36.4%)
poor. The level of education has been proved to be a significant factor in adherence to therapy (p = 0.021).
Correlation analysis showed that: the higher the number of comorbidities, the patient had worse compliance(r =
0,315 **, p = 0.000), the higher the number of prescribed pulmonary medication, the compliance was worse (r =
0199 *, p = 0.013); total number of drugs prescribed to the patient is correlated with the value of compliance (r =
0,212 **, p = 0.008), and that the value of spirometric parameters FVC (%) is significantly correlated with patient
compliance (r=0219 *, p = 0.036)

Conclusion: Considering that COPD is a chronic disease, and patients have poor compliance, more training programs
should conduct so that patients would be better informed about the nature of illness, the importance of regular
and proper use of medicines. Given that these are generally inhaled drugs more attention should be paid to the
technique of administration and constantly repeating instructions to the patients in “language they can understand”,
and also to introduce auxiliary methods and devices for compliance, such as reminders for dose, pill boxes ..
Keywords: compliance, COPD, pulmonary therapy.
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NCNUTUBAHE KBAJTUTETA XWUBOTA KO NALIMIEHATA KOJU BONYIY O ACTME

AyTop: Mapwuja TpuoyHosuh

e-maun agpeca: marijatrifunovic87 @gmail.com

MeHTop: npod. ap JaHkosuh CnobogaH

WHCTUTYT 3a KIMHUYKY dpapmakonorujy, MeguumHckn dakynteT YHusep3uteta y Kparyjesuy.

¥YBoa: ACTMa je XpOHUYHA, MHdNamaTopHa BoNecT AncajHUX NyTeBa Koja orpaHMyaBa (U3MYKO, EMOLIMOHATHO U
coumjanHo cTake naumjeHata. KBanuteT )MBOTa je HOB NMokasaTesb Npahera Toka 6onectu.

Uub: Unb ucTpaknearea je Aa nokaxe Aa AW acTMa yTUUe Ha CMakberbe KBanuTeTa XKMBOTA KoJ nauujeHata.
Mokasahe U Koju cy GaKTOpM pU3MKa KOjU JONPUHOCE SIOLWINjEM KBAZIUTETY KMBOTA U Y KOjOj MEPU KBANUTET XKMUBOTA
Kopesnnpa ca napameTpuma nayhHe dyHKUMje U cTeneHOM TexMHe acTme. Ucnutahe ce 1 fa M NOCTOjU pasnuKka y
KBa/IMTETY KMBOTa acMaTHyapa y OAHOCY Ha Tepanujy.

Martepujan u metoa: Y ctyauju je ydectsosano 70 obonenux nauujeHata Koju ce siede Ha ofesberby 3a nayhHe
6onectu, KnuHuukor LeHTpa y Kparyjesuy. 3a meperbe KBanuTeTa KusoTa KopuwheH je cneunduyHmn ynuTHUK 3a
6onect actme, The asthma quality life questionnaire. Cev nauujeHTVM faBanu Ccy U OAFOBOPE Ha NUTakba Be3aHa
3a gemorpadcke noaaTke, NoAATKeE U3 aHaMHe3e, Kao U O TPEHYTHOj TEPaNUju Kojy KopucTe. CBUM nauujeHTMma
CMUPOMETPUJCKUM TECTOM McnUTaHa je nayhHa dyHKuMja.

PesynTat: [lobujeHn cKop KBasuTeTa KusoTa je 4,21. Hajsehe orpaHuyerbe nNocTojano je y 061actin U3NoKeHOCTU
CTUMY/NIaHCMMa CMOJbaLLHbEr OKPYXEeHa, @ HajMakbe Ha eMOLMOHAIHOM CTaTycy nauujeHaTa. [lokasaHo je Aa ctapujun
nauujeHTn, nNaumjeHTU Koju KopucTe BULLE IEKOBA, NALMjEHTU Koju ¢y umanu Behu bpoj xocnutanusaumja, sehu
6poj noropluarba U NpUApPYyKeHe 6onecTn MMmajy 1 NOLWKjU KBANIMTET XKUBOTA. McTopuja nywera v Tpajatbe 6onectu
HWje yTULANo Ha KBanuTeT XusoTa. Cen napameTtpu nayhHe dyHKLMje Cy KOpenampanu ca KBaMTETOM KMUBOTA, OCUM
Tiffno-oBor nHgekca.

3ak/bydak: CTyAMjomM CMO NOKas3anu Aa acTMa ymarbyje CBe acnekTe KBauTeTa }KuBoTa. [lokasanm cmo Aa napameTpu
nnyhHe PpyHKUMje Kopenmpajy ca KBaAUTETOM KMBOTa. MOKasanu CMO U Koje cy TO KapaKTepucTuke 6onecHUKa unm
601€ecTU Koje yTUYY Ha KBAAWUTET XKMUBOTA.

K/byyHe peun: actma, KBanuTteT xusota, AQLQ ynUTHUK.

QUALITY OF LIFE IN PATIENTS WITH ASTHMA
Author: Marija Trifunovi¢
e-mail address: marijatrifunovic87 @gmail.com
Mentor: prof. dr Jankovi¢ Slobodan
Institute of Clinical pharmacology, School of Medicine University of Kragujevac

Background: Asthma is a chronic, inflammatory disease of the airways that restricts the physical, emotional and
social well-being. Quality of life is a new indicator for monitoring the disease.

Aim: The aim of this research was to show whether asthma affects the reduction of quality of life. Also it shows
which risk factors contribute to poorer quality of life, to what extent the quality of life correlates with lung function
parameters and degree of severity of asthma, but also examines whether there is a difference in the quality of life
in relation to therapy.

Materials and Methods: The study comprised 70 patients who are treated at the Department of Pulmonary
Diseases. For the measurement of quality of life questionnaire was used for a specific disease of asthma, the Asthma
Quality of Life Questionnaire. All patients gave answers to questions related to demographic data, data from medical
history and the current therapy. All patients tested for spirometric tests and lung function.

Result: Score obtained by the quality of life was 4.21. The biggest limitation existed in the area of exposure to
external environmental stimuli, while the least affected by asthma in patients’ emotional status. It has been shown
that older patients, patients who use multiple drugs, patients who have had more hospitalizations, more worsening
of the disease and associated disorders have a poorer quality of life. History of smoking and duration of illness did
not affect the quality of life. All lung function parameters were correlated with the quality of life, except Tiffeneau’s
index.

Conclusion: The study we have shown that asthma is reduced all aspects of quality of life. We have shown that
lung function parameters correlated with the quality of life. We have shown and what are the characteristics of the
patients or diseases that affect the quality of life.

Key words: asthma, quality of life, AQLQ questionnaire.
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®APMAKO/IOLLKO NNEYEHE FPMMNA KO CTAHOBHUKA TPALLA KPATYJEBLIA

AyTop: TujaHa Fmposwuh

e-maun agpeca:tidital @hotmail.com

MeHTop: npod. ap CnobogaH JaHkosuh

NHcTuTYT 32 papmakonorunjy, MeamumHckm pakyntet y Kparyjesuy

YBoa: Mpun unn uudnyeHua je Beoma 3apasHa bonect, Koja ce Hajuyewhe KapakTepuile KpaTKOM MHKybauujom,
Tewkum nopemehajuma onwTer crakba (Temnepatypa, rnasobosba, rposnnla, 6on y muwuhuma un 3rnobosuma,
ry6utak anetuta u onwrta cnaboct Tena) y3 cnabuje nspaxxeHe nopemehaje roprmnx pecnmpaTtopHUx nytesa (cysu
Kallasb, 3a4en/beH HoC).

Matepujan u meton: UcnutaHo je 343 cTaHOBHMKA rpaga Kparyjesua metogom cayyajHor u3bopa Koju cy
oAroBapanv Ha nutakwa dopmynucaHa ynutHukom. 148 (43,15%) ucnutaHuka (60,14% »keHckor nona u 39,86%
MYLLKOF nosa, ctapoctu og, 11 ao 67 roanHa) NoTBpAMAO je Aa CYy MManM CUMNTOME rpuna y NpeTXoAHUX Mecel,
AaHa. OHM Cy OAFOBOPUAM Ha NUTakbA KOja Ce TUYY IEKOBA Koje Cy KOPUCTUAM (Ha3WB N1eKa, GapMaKOOLLKM aKTUBHE
cyncTaHue v 6poj muanrpama, nponucaHa gosa). OAroBOPUAU CY U Y KOjOj MePU CY UM IEKOBU MOMOTAU, A3 U UM
je nek nponwucao fekap, npenopy4no GapmaLeyT uam cy NeK y3eaum no ConcTBeHom Haxohery.

Pesyntatu: Cymuparbem pesyntata ytepheHo je aa je Hajsehu 6poj ucnutanuka (62,16%) yaumao nekose us rpyne
aHTUNMpeTuKa (napauetamon —48,65% ucnutaHuKa, acnupun- 13,51%). 13,51% ucnuTaHuKa je KOPUCTUIO HEKU
aHTUBMOTHK (U3 rpyne neHnuunmHa- 9,46%, u3 rpyne uedanocnopuHa- 4,05%). Og NpeocTanux UCNUTaHWKa, 4,73%
nauujeHaTa ce U3jacHUI0 Aa Cy KOPUCTUIM IeKOBE U3 Fpyne aHTUTYcuKa, a 6,08% nek u3 rpyne aHanretvka. 14,9%
HUje KopUCTMO HujedaH neK. MHTepecaHTaH je nogaTtak Aa je yak 56,76% naumjeHaTta y3Mmasno /iek No CONcTBEHOM
Haxohery, 3a 33,1% nauujeHaTta je niek nponucao fekap, a npeoctanux 10,14% je nek yseno no npenopyumn
dapmaueyTa.

3ak/byyak: Benuku 6poj cTaHOBHMKa rpaga KparyjeBua JieKoBe y3uMma NO COMCTBEHOM Haxoherby, WTO je
3abpuraBajyhu nogatak ¢ 063Mpom Aa aHTUNUPETUUM He 61 Tpebano Aa ce NpUMetbyjy ako je TemnepaTtypa
ucnog 39°C jep yaKk 1 Hausrnes 6e3as3nieHun /iek Kao napauetramon onTtepehyje eH3MMCKe cucTeme y jeTpu, LOK
NPEeBEHTUBHO Yy3UMatbe aHTMBMOTUKA A0BOAM A0 MOryhHOCTU HacTaHKa pesUCTEHLMje M YHULITEHA NPUPOAHE
6akTepujcke daope YoBeKa.

KrbyuHe peun: rpun, nekosu, Kparyjesau,

PHARMACOLOGICAL TREATMENT OF INFLUENZA IN KRAGUJEVAC

Author: Tijana Cirovi¢

e-mail address:tidital@hotmail.com

Mentor: prof. dr Slobodan Jankovi¢

Institute of Pharmacology, Faculty of medicine, Kragujevac

Introduction: Flu or influenza is a highly contagious disease that is usually characterized by a short incubation, severe
general symptoms (fever, headache, muscles and joint pain, loss of appetite and general weakness of the body) with
a less pronounced disorders of the upper respiratory tract (dry cough, stuffy nose). Aim: The aim of this study is to
determine which drugs the inhabitants of Kragujevac use to treat influenza
Materials and methods: The study included 343 inhabitants of Kragujevac who were chosen by the method of random
selection. They answered the questionnaire. 148 (43,15%) respondents (60.14% female and 39.86% male, aged 11
to 67 years) confirmed that they had flu symptoms in the last month. They responded to questionnaire about
the drugs they used (the name of the drug, pharmacologically active substance and the number of milligrams, the
prescribed dose). They responded about the extent to which drugs help them. They also answered if their doctor has
prescribed the drug, or it was a pharmacist or they took the drug by theirselves.
Results Summarizing the results showed that the majority of respondents (62.16%) received treatment from a group
of antipyretics (paracetamol -48.65%, aspirin-13.51%). 13.51% of respondents used an antibiotic (the penicillin
group -9.46% , cephalosporin group-4.05%). 14.9% did not use any drug, while 4.73% used some antitussive,
and 6.08% analgesic. An interesting fact is that even 56.76% of patients took a drug in its sole discretion, 33.1%
of patients were prescribed the medicine by the doctor, 10.14% took a drug recommended by pharmacists.
Conclusions: A large population of Kragujevac takes the medication by theirselves, which is worrying
given that the antipyrertics should not be applied if the temperature is below 39 °C because even
seemingly harmless drug like paracetamol burdens in the liver enzyme systems, and preventive use of antibiotics leads
to the possibility of resistance and destruction of human natural bacterial flora.
Keywords: influenza, drugs, Kragujevac.




ISPITIVANJE ULOGE PROTAMIN SULFATA NA RELAKSACIJU IZOLOVANE MEZENTERICNE ARTERIJE PACOVA

Autori: Zoran Vasili¢, Boris Maslovski

e-mail adresa: zoranvasilic@hotmail.com

Mentor: prof. dr Slobodan Milovanovi¢, asist. dr Dragana Stankovi¢

Katedra za farmakologiju, Medicinski fakultet Univerziteta u Istoénom Sarajevu

Uvod: Protamin-sulfat je polikatjonski amin koji se u klinici koristi kod predoziranja heparinom. Za PS je nadeno da
ima endotel-zavisni relaksantni efekt na izolovane renalne arterije. Postoji viSe mehanizama koji mogu biti ukljuceni
u relaksaciju glatkih misic¢a arterija preko razlicitih vrsta receptora i signalih procesa. Ti mehanizmi mogu ukljucivati
K+ kanale, Ca?* kanale, ili nekoliko drugih procesa posredovanih receptorima.

Cilj: Cilj rada bio je da se utvrdi relaksantno djelovanje protamin sulfata (PS) na izolovane mezenteri¢ne arterije
pacova, uloga endotela u ovom procesu, kao i moguénost antagonizovanja njegovog efekta glibenklamidom i
metilenskim plavilom.

Materijal i metode: U istraZivanju smo koristili isjecke mezenteri¢nih arterija izolovanih od pacova tipa Wister.
Ispitivane mezenteri¢ne arterije smo podijelili na grupe sa i bez endotela. Koristili smo glibenklamid i metilensko
plavilo da bismo utvrdili ulogu K, kanala i cGMP puta kod PS-indukovane relaksacije na izolovane krvne sudove.
Rezultati: Utvrdili smo da je relaksantno djelovanje PS izraZenije kod arterija sa endotelom. Takode glibenklamid
je potencirao efekat PS na arterije sa i bez endotela. To ukazuje da glibenklamid moZe potencirati efekat visokih
koncentracija PS (200 — 600 pg/ml). Za razliku od glibenklamida, metilensko plavilo moduliralo je relaksantno
djelovanje PS.

Zakljucci: Nasi rezultati ukazali su da PS prouzrokuje koncentracijski zavisnu relaksaciju izolovanih mezenteric¢nih
arterija pacova. Vaskularni endotel ima vaznu ulogu kako u hipertenziji tako i u mehanizmima preko kojih PS
ispoljava svoje dejstvo. Inhibicija K, kanala glibenklamidom moze potencirati efekat PS. Nasi rezultati takodje
ukazuju da se relaksantni efekat PS odvija jednim dijelom i preko cGMP puta.

Kljuéne rijeci: Protamin-sulfat, mezentericna arterija, endotel.

DETERMINATING THE ROLE OF PROTAMINE SULFATE ON RELAXATION
OF THE ISOLATED MESENTERIC ARTERY OF RATS

Authors: Zoran Vasili¢, Boris Maslovski

e-mail address: zoranvasilic@hotmail.com

Mentor: prof. dr Slobodan Milovanovi¢, asist. dr Dragana Stankovi¢
Department of pharmacology, Faculty of Medicine, University of East Sarajevo,

Introduction: Protamine-sulfate is a polycationic amine used clinically to reverse heparin overdose. PS has been
found to have an endothelium-dependent relaxing effect on isolated renal arteries. There are several possible
mechanisms that could cause this relaxation.

The aim: The aim was to study the relaxing effect of PS on the isolated mesenteric arteries of rats and determine
the role of endothelium in these reactions, as well as the role of glibenclamide and metilene blue in antagonizing
the effect of PS.

Materials and methods: We used mesenteric arteries isolated from normotensive Wister rates. The arteries were
separated into two groups, with and without endotel. We used glibenclamide and metilene-blue in order to analyze
the contribution of K, channels and cGMP pathway to the PS-induced inhibition of isolated rats blood vessels.
Results: We found that relaxation effect of PS was more expressed on the arteries with than without endothelium.
Also glibenclamide potentiate the relaxant effect of PS on arteries with and without endothelium. That suggests that
glibenclamide can potentiate the effect of higher concentrations of PS (200 — 600 pg/ml). In addition metilene-blue
modulated the relaxant effect of PS.

Conclusions: Our results show concentration dependent relaxation of isolated mesenteric arteries of rats caused by
PS. Vascular endothelium has a significant role in hypertension and also play a role in mechanism of action of PS.
Inhibition of KATP channels with glibencamide may potentiate relaxant effect of PS. Our results also indicate that
relaxant effect of PS partially express via cGMP pathway.

Keywords: Protamine-sulfate, mesenteric artery, endotel.

FARMAKOLOSKA ANALIZA DEJSTVA BRADIKININA NA IZOLOVANOJ FEMORALNOJ ARTERIJI PACOVA

Autori: Nebojsa Skorupan, Milica Stojiljkovi¢, Stefan Zivkovi¢

e-mail adresa: nebojsa.skorupan@gmail.com

Mentor: prof. dr Miroslav Radenkovi¢

Institut za farmakologiju, klinicku farmakologiju i toksikologiju, Medicinski fakultet Univerziteta u Beogradu

Uvod: Bradikinin pripada grupi kinina, endogenih vazoaktivnih polipeptida, koji svoja dejstva ispoljavajuiu regulaciji
krvnog pritiska, dovodeci do vazodilatacije i hipotenzije. Takode je pokazano i njihovo vazokonstriktorno dejstvo.
Cilj: Cilj ovog rada je bio ispitati dejstvo bradikinina na izolovanoj femoralnoj arteriji pacova i utvrditi da li integritet
endotela, produkti ciklooksigenaze, voltazni Ca** kanali i Na*/K*-ATPaza imaju ulogu u vaskularnom odgovoru na
ispitivani kinin.

Materijal i metode: Krvni sudovi su izolovani iz muZjaka soja Wistar pacova, gde je endotel bio mehanicki uklanjan
na pojedinim preparatima. Preparati su potom uranjani u kupatilo za izolovane organe ispunjeno Krebs-Ringer-
bikarbonatnim rastvorom. Koncentracijski-zavisni

efekt bradikinina na krvne sudove dobijen je kumulativnim postupkom dodavanjem njegovih

rastuéih koncentracija na prstenastim segmentima ekvilibrisanim na nivou bazalnog tonusa.

Rezultati: Bradikinin je prouzrokovao koncentracijski-zavisnu kontrakciju, koja je bila redukovana nakon uklanjanja
endotela. Indometacin (inhibitor ciklooksigenaze), OKY-046 (blokator sintetaze tromboksana A) i nifedipin (inhibitor
L-tipa voltaznih Ca** kanala) su doveli do snazne inhibicije kontraktilnog odgovora krvnog suda prema bradikininu.
Uabain (blokator Na*/K*-ATPaze) je uzrokovao redukciju vaskularnog odgovora prema bradikininu samo u srednjem
opsegu primenjenih koncentracija.

Zakljucak: Bradikinin izaziva koncentracijski- i endotel-zavisnu kontrakciju femoralne arterije pacova. Primarni
medijator ovog dejstva predstavlja tromboksan A, Otvaranje L-tipa voltaznih Ca* kanala i aktivacija Na*/K*-ATPaze
takode sudeluju u ispitivanom efektu.

Kljuéne reci: bradikinin, femoralna arterija, endotel, tromboksan

PHARMACOLOGICAL ANALYSIS OF BRADYKININ EFFECTS ON ISOLATED RAT FEMORAL ARTERY

Authors: Nebojsa Skorupan, Milica Stojiljkovi¢, Stefan Zivkovi¢

e-mail address: nebojsa.skorupan@gmail.com

Mentor: prof. dr Miroslav Radenkovi¢

Institute for pharmacology, clinical pharmacology and toxicology, School of Medicine, University of Belgrade

Introduction: Bradykinin belongs to the class of peptides known as kinins, which, among other things, regulates
blood pressure by inducing vasodilatation and hypotension. Their vasoconstrictor effect has also been noted.
Considering the important influence of bradykinin on the cardiovascular system in certain pathological conditions,
The Aim: The aims of this study were to examine the effects of bradykinin in isolated rat femoral artery and also
to determine whether intact endothelium, cyclooxygenase products, Ca** channels and Na*/K*-ATPase have a
significant role in bradykinin-induced response.

Materials and Methods: The femoral arteries were isolated from male Wistar rats, and then mounted as a ring
preparations in Krebs-Ringer bicarbonate solution. Some femoral rings had their endothelium mechanicaly removed.
Cumulative concentration-contraction curves for bradykinin were obtained for ring segments previously equilibrated
at basal tone.

Results: Bradykinin produced concentration-dependent contraction, which was reduced after denudation of
endothelium. Indomethacin (cyclooxygenase inhibitor), OKY-046 (thromboxane A,-synthase inhibitor) and
nifedipine (voltage-gated L-type Ca* channel blocker) strongly inhibited bradykinin-produced contraction response.
Ouabain (inhibitor of Na*/K*-ATPase) reduced vascular response to bradikynin only in the middle range of applied
concentrations.

Conclusion: Bradykinin produces concentration- and endothelium-dependent contraction of rat femoral artery. The
primary mediator of this action was thromboxane A,. Voltage-gated L-type Ca** channel opening and Na'/K*-ATPase
activation also had a contributing role.

Key Words: bradykinin, femoral artery, endothelium, thromboxane
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VALIDACIJA TESTA PREPOZNAVANJA NOVOG OBJEKTA
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Uvod: Test prepoznavanja novog objekta (TPNO) se bazira na spontanom istrazivatkom ponasanju pacova prilikom
prezentovanja novog objekta i koristi se za ispitivanje efekata lekova na memorijske procese.

Cilj: Validacija TPNO.

Materijal i metode: U eksperimentima je koriS¢ena kutija dimenzija 65x45x45 cm, i dva para objekata slicnih
dimenzija (polulopta i piramida) medusobno udaljenih oko 30 cm. U prvom eksperimentu (validacija objekata),
ispitivali smo afinitete pacova prema razli¢itim objektima, bez prethodnog tretmana, u dve faze: habituacija (bez
objekata, 10 min, dan 1) i familijarizacija (dva ista/razli¢ita objekta, 5 min, dan 2). Drugi eksperiment (validacija
procedure) se sastojao od tri faze: habituacije (10 min, dan 1), familijarizacije (dva ista objekta, 5 min, dan 2) i test
faze (dva razli¢ita objekta - poznat i novi, 3 min, 1 sat nakon familijarizacije). Cetiri grupe pacova Wistar soja (n=6-7
po grupi), 30 min pre familijarizacije, primile su i.p. fizioloski rastvor ili skopolamin u tri razli¢ite doze (0.1, 0.3 i 1
mg/keg).

Rezultati: U prvom delu validacije nije bilo statisti¢ki znadajnih razlika u vremenima istrazivanja istih/razli¢itih
objekata. Analiza rezultata validacije procedure Studentovim t-testom, pokazala je da je kontrolna grupa pacova
provela statisti¢ki znacajno vise vremena u istrazivanju novog objekta (t(5)=-4.354, p=0.007), $to je potvrdeno i
diskriminacionim odnosom (Tn-Tp/Tn+Tp, Tn-vreme istraZivanja novog, a Tp-vreme istraZivanja poznatog objekta)
(t(5)=5.132, p=0.004). Kod grupa koje su primile skopolamin nisu uotene ovakve statisti¢ke znacajnosti.

Zakljucci: Rezultati pokazuju da smo, koristeci jednostavnu proceduru, izvrsili uspesnu validaciju TPNO, ali i potvrduju
da bi ovaj test trebalo rutinski koristiti prilikom ispitivanja prokognitivnih lekova, kao $to su inverzni agonisti o, GABA,
receptora.

Kljuéne redi: test prepoznavanja novog objekta, memorija, skopolamin.
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Introduction: The novel object recognition test (NORT) is based on the spontaneous exploration behavior of rats,
when exposed to a novel object and is used to evaluate the effects of drugs on the memory processes.

The Aim: Validation of NORT.

Materials and Methods: The apparatus consisted of the box (65x45x45 cm) and two pairs of objects with similar
dimensions (hemisphere and pyramid), at a distance of 30 cm. In the first experiment (validation of objects), we
examined the affinities of rats for two different objects, without previous treatment, in two phases: habituation
(no objects, 10 min, day one) and familiarization (two identical/different objects, 5 min, day two). The second
experiment (validation of procedure) comprised three phases: habituation (10 min, day one), familiarization
(two identical objects, 5 min, day two) and testing (two different objects - familiar and novel, 3 min, 1 hour after
familiarization). Four groups of Wistar rats (n=6-7 per group), 30 min before the familiarization received i.p. saline or
scopolamine (0.1, 0.3 and 1 mg/kg).

Results: In the first experiment there were no statistically significant differences in the time spent exploring the
same/different objects. The analysis of the second experiment using Student’s t-test revealed that the control group
spent significantly more time in investigating the novel object (t(5)=-4.354, p=0.007); a finding substantiated by
the discrimination index (Tn-Tf/Tn+Tf, Tn-exploration of novel object, Tf-exploration of familiar object) (t(5)=5.132,
p=0.004). In scopolamine-treated groups this effect was not observed.

Conclusion: The results show we have performed a successful validation of NORT using a relatively simple procedure;
they also corroborate that this test should be routinely used in the screening of procognitive drugs, exemplified by
inverse agonists of a,GABA, receptors.

Keywords: novel object recognition test, memory, scopolamine.
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ULOGA a, PODJEDINICE GABA, RECEPTORA U POVECANOJ OSETLJIVOSTI NA KONVULZUE
NAKON OBUSTAVE DIAZEPAMA KOD PACOVA
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Uvod: Dugotrajna primena benzaodiazepina moze dovesti do fizicke zavisnosti koja se manifestuje sindromom
obustave.

Cilj rada: U ovom radu, procenjivana je uloga a, podjedinice GABA, receptora u povecanoj osetljivosti na konvulzije
izazvane pentilentetrazolom, nakon obustave diazepama kod pacova.

Materijal i metode: Wistar pacovi (n=71) su randomizovano rasporedeni u devet grupa (2 mg/kg diazepam, 5 mg/
kg diazepam + BCCt i kontrolna grupa) i ponavljano su tretirani tokom 14, 21 i 28 dana. Na dan testiranja, 24 h od
poslednje primene tretmana aplikovan je PTZ intravenskom infuzijom u repnu venu. Konvulzivni prag je meren kao
doza PTZ-a potrebna da izazove tonus na prvi trzaj.

Rezultati: Analiza varijanse je pokazala znadajan efekat tretmana posle 21 i 28 dana ponavljane primene
(F(2,23)=12,730; p<0.001 odnosno F(2,18)=9.190; p=0.002). Post hoc testom je pokazano znacajno smanjenje
konvulzivnog praga nakon obustave tretmana (diazepam i diazepam + BCCt) posle 21 dan (p=0.005 odnosno p<0.001,
u poredenju sa kontrolnom grupom). Obustava tretmana posle 28 dana rezultovala je znacajnim smanjenjem
konvulzivnog praga samo u grupi tretiranoj diazepamom (p=0.001, u poredenju sa kontrolnom grupom).

Zakljuéak: Ova studija ukazuje da GABA, receptori koji sadrze a, podjedinicu mogu uticati na razvoj zavisnosti
diazepama nakon 4 sedmice ponavljane primene, ali ne i nakon 3 sedmice ponavljane primene.

Kljuéne reéi: o, podjedinica GABA, receptora, pentilentetrazolski test, obustava diazepama, konvulzivni prag.

THE ROLE OF al- CONTAINING GABA, RECEPTORS IN INCREASED SEIZURE SUSCEPTIBILITY
AFTER DIAZEPAM DISCONTINUATION IN RATS
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Introduction: Long-term treatment with benzodiazepines can lead to physical dependence, manifested as
emergence of withdrawal syndrome.

The Aim: In the present study we investigated the role of al-containing GABA, receptors in increased seizure
susceptibility, induced by pentylenetetrazole (PTZ), after diazepam discontinuation.

Materials and Methods: Wistar rats (n = 71) were randomly distributed in the nine treatment groups (2 mg/kg
diazepam, 2 mg/kg diazepam + 5 mg/kg BCCt, and solvent group) and were protractedly treated during 14, 21 and
28 days. On the testing day, 24 h after the last administration of treatment, a butterfly infusion needle was inserted
into the tail vain and PTZ was given by i.v. infusion. Seizure threshold was measured as the dose of PTZ required to
give rise to the first clonic twitch.

Results: The analysis of variance showed significant effect of treatment after 21 and 28 days of protracted
administration (F(2,23)=12,730; p<0.001 and F(2,18)=9.190; p=0.002, respectively). Post hoc SNK test revealed a
significant decrease in the PTZ threshold after discontinuation of diazepam treatment and diazepam+bCCt treatment
after 21 days (p=0.005, p<0.001, compared to solvent group). Discontinuation of treatment after 28 days resulted in
a significant decrease in the PTZ threshold only in the group protractedly treated with diazepam (p=0.001 compared
to solvent group).

Conclusion: The present study suggested that al-containing GABAA receptors may influence the dependence
liability of diazepam, as evidenced by seizure susceptibility, after four, but not three weeks of repeated dosing.
Keywords: a,- containing GABA, receptors, pentilentetrazole test, diazepam discontinuation, seizure threshold.



UTICAJ METIZERGIDA NA ANTINOCICEPTIVNO DEJSTVO LEVETIRACETAMA U OROFACIJALNOM
FORMALINSKOM TESTU U PACOVA
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Uvod: Prethodno je pokazano da antiepileptik levetiracetam ispoljava antinociceptivno dejstvo u orofacijalnom
formalinskom testu (OFT), modelu trigeminalnog bola, u pacova. Poremecaj serotonergickih puteva u mozdanom
stablu i trigeminalnom nervu stoji u osnovi nastanka migrene, a serotoninski receptori (5-HT, i 5-HT,) su ciljna mesta
dejstva lekova koji se koriste u terapiji napada i profilaksi migrene.

Cilj: Da bismo utvrdili da li su serotoninski receptori ukljuceni u antinociceptivno dejstvo levetiracetama u modelu
trigeminalne nocicepcije, ispitali smo uticaj metizergida (neselektivnog antagoniste serotoninskih 5-HT, i 5-HT,
receptora) na ovo dejstvo levetiracetama.

Materijal i metode: Bolna preosetljivost orofacijalnog regiona u muzjaka pacova roda Wistar (180-220 g) izazivana
je supkutanom injekcijom formalina (1,5%; 100 pl/pacovu). Mereno je vreme koje pacov provede u nociceptivnom
ponasaniju - trljanju perinazalne oblasti ipsilateralnom prednjom i/ili zadnjom 3apom. Levetiracetam (25 mg/kg, p.o.)
sam, ili u kombinaciji sa metizergidom (1 i 3 mg/kg, i.p.) ili odgovarajuci vehikulum (kod kontrolne grupe) davani su
60 minuta pre formalina.

Rezultati: Levetiracetam (25 mg/kg, p.o.) je ispoljio antinociceptivno dejstvo u OFT u pacova (p<0,05; Mann-Whitney
U-test). Metizergid (1 i 3 mg/kg; i.p.) je dozno-zavisno redukovao antinocicepciju izazvanu levetiracetamom (25 mg/
kg, p.o.) (p<0,05; Mann-Whitney U-test).

Zakljucak: Ovaj rezultat ukazuje da su u antinociceptivno dejstvo levetiracetama u modelu trigeminalnog bola u
pacova verovatno uklju¢eni serotoninski (5-HT, i/ili 5-HT,) receptori. Dalje istraZivanje sa selektivnim serotoninskim
antagonistima je potrebno da se utvrdi koji tip/podtip 5-HT receptora uéestvuje u ovom dejstvu levetiracetama.
Kljuéne redi: levetiracetam, metizergid, orofacijalni formalinski test, trigeminalna nocicepcija

THE INFLUENCE OF METHYSERGIDE ON ANTINOCICEPTIVE EFFECT OF LEVETIRACETAM IN OROFACIAL
FORMALIN TEST IN RATS
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Introduction: Previously it was shown that antiepileptic drug levetiracetam exerts antinociceptive effect in orofacial
formalin test (OFT), a model of trigeminal pain, in rats. Disruption of serotonergic pathways in brainstem and
trigeminal nerve is involved in pathogenesis of migraine, and serotonin receptors (5-HT, and 5-HT,) are targets for
drugs used in treatment of migraine attacks and in prophylaxis.

The Aim: To determine whether the serotonin receptors are involved in antinociceptive effect of levetiracetam in
model of trigeminal nociception, we examined the effect of methysergide (a non-selective antagonist of serotonin
5-HT, and 5-HT, receptors) on this effect of levetiracetam.

Materials and methods: Painful hypersensitivity of orofacial region in male Wistar rats (180-220 g) was caused by
subcutaneous injection of formalin (1,5%; 100 pl/rat). The time that rat spent in nociceptive behavior - rubbing of
perinasal area with ipsilateral anterior and/or hind paw was measured. Levetiracetam (25 mg/kg, p.o.) alone or in
combination with methysergide (1 and 3 mg/kg, i.p.) or corresponding vehicle (in the control group) were given 60
minutes before formalin.

Results: Levetiracetam (25 mg/kg, p.o.) exerted antinociceptive effect in rat OFT (p<0,05; Mann-Whitney U-test).
Methysergide (1 and 3 mg/kg; i.p.) dose-dependently reduced the antinociception caused by levetiracetam (25 mg/
kg, p.o.) (p<0,05; Mann-Whitney U-test).

Conclusion: This result indicates that antinociceptive effect of levetiracetam in a rat model of trigeminal pain
probably involves serotonin (5-HT, and/or 5-HT,) receptors. Further research with selective serotonin antagonists is
needed to determine which type/subtype of 5-HT receptors is involved in this action of levetiracetam.

Keywords: levetiracetam, methysergide, orofacial formalin test, trigeminal nociception

RELAKSACIJA ARTERIJSKOG GRAFTA PROUZROKOVANA NIKORANDILOM
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Uvod: Nikorandil je vazodilatator koji se primenjuje u terapiji angine pektoris. U mehanizam vazorelaksacije izazvane
nikorandilom, ukljuceni su ATP senzitivni kalijumovih (K, ) kanali, ali i Ca®*-zavisni K* (K_,) kanali.

Cilj: Cilj naSeg istraZivanja bio je da se ispita vazorelaksantni efekt nikorandila, otvaraca kalijumovih kanala, na
izolovanoj humanoj unutradnjoj torakalnoj arteriji (ITA), kao i da se definiu uloge razli¢itih podtipova K* kanala u
vazorelaksaciji indukovanoj nikorandilom.

Materijal i metode: Neiskoris¢eni segmenti ITA-e su uzimani od pacijenata u toku bajpas operacije i ispitivani u
kupatilu za izolovane organe. Preparati ITA-e su pre-kontrahovani fenilefrinom (10 uM), a zatim su kumulativho
dodavane rastuce koncentracije nikorandila. Endotel je uklanjan mehanickim putem.

Rezultati: Nikorandil (0.001 uM — 300 uM) je koncentracijski-zavisno relaksirao preparate ITA-e pre-kontrahovane
fenilefrinom. Glibenklamid (10 uM), visoko selektivni blokator K, kanala, kao i iberiotoksin (100nM), visoko
selektivni blokator velikih Ca?* zavisnih K’ (BK,,) kanala, delimi¢no su antagonizovali relaksaciju ITA-e izazvanu
nikorandilom. Suprotno tome, neselektivni blokator voltazno-zavisnih K (K ) kanala, 4-aminopiridin (4-AP, 0.5mM),
kao i margatoksin, potentni inhibitor K 1.3 kanala, nisu antagonizovali relaksaciju ITA-e izazvanu nikorandilom.
Zakljuéci: Nasi rezultati su pokazali da nikorandil prouzrokuje snaznu endotel-nezavisnu relaksaciju ITA-e. Izgleda da
su u mehanizam ove relaksacije ukljuceni K, i BK_, kanali, koji su smesteni u glatkoj muskulaturi ITA-e.

Klju€ne reéi: nikorandil, vazorelaksacija, K" kanali, humana unutra$nja torakalna arterija
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Introduction: The drug nicorandil is a vasodilator approved for treatment of angina. In addition to its well-known
effect on the opening of ATP-sensitive K* (K, ) channels, nicorandil-induced vasorelaxation also involves the opening
of Ca**-activated K* (K_,) channels.

The Aim: The aim of this study was to investigate the effects of nicorandil, K* channel opener, on the isolated human
internal mammary artery (HIMA) and to define the contribution of different K* channel subtypes in nicorandil action
on this blood vessel.

Materials and Methods: The HIMA segments were collected from male patients suffering from coronary artery
disease who were undergoing coronary artery bypass surgery and studied in organ bath. HIMA rings were pre-
contracted with phenylephrine (10 mM). Endothelium was removed mechanically.

Results: Our results show that nicorandil (0.001 pM — 300 pM) induced a concentration-dependent relaxation of
HIMA rings pre-contracted by phenylephrine. Glibenclamide (10 uM), a selective K, . channels inhibitor, as well
as iberiotoxin (100 nM), a most selective blocker of large-conductance K_ (BK_) channels, partly antagonized
relaxation of HIMA induced by nicorandil. In contrast, a non-selective blocker of voltage-gated K* (K ) channels,
4-aminopyridine (4 AP, 0.5 mM), as well as margatoxin (10 nM), a potent inhibitor of K 1.3 channels, did not abolish
the nicorandil-induced relaxation of HIMA.

Conclusions: Our results showed that nicorandil induced strong endothelium-independent relaxation of HIMA. It
seems that K, and BK_ channels located in the smooth muscle of HIMA mediated relaxation induced by nicorandil.

'ATP
Key words: nicorandil, vasorelaxation, K" channels, human internal mammary artery
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UTICAJ PWZ-029 NA PONASANJE PACOVA U MORISOVOM VODENOM LAVIRINTU
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Uvod: Pozitivni modulatori GABA-ergicke neurotransmisije, poput benzodiazepina, primenjeni na ljudima i
Zivotinjama dovode do anterogradne amnezije, dok supstance koje deluju kao negativni modulatori na nivou GABA,
receptora predstavljaju potencijalne promnesticke lekove. PWZ-029, kao negativni modulator GABA, receptora
koji sadrZe a, podjedinicu, pokazao je u prethodnim istraZivanjima da poboljSava u€enje pacova u testu pasivnog
izbegavanja.

Cilj rada: Ispitati uticaj PWZ-029 na prostorno ucenje zdravih pacova u Morisovom vodenom lavirintu u tri razli¢ita
protokola.

Materijal i metode: Dvadeset minuta nakon intaperitonealne primene tretmana (inertni vehikulum ili PWZ-029 u
rasponu doza od 0,2 do 30 mg/kg), muZjaci pacova Wistar soja (6-8 u grupi) pustani su-u Morisov vodeni lavirint,
odnosno bazen dijametra 2 m. Zivotinje su kroz niz uzastopnih pokusaja tokom jednog (protokoli referentne i radne
memorije) ili vise dana (protokol referentne memorije) ucile da nadu platformu potopljenu 2 cm ispod povrsine
vode. Parametri uéenja su automatski pra¢eni pomoc¢u kamere, a za analizu podataka je kori$¢ena jednofaktorska ili
dvofaktorska ANOVA.

Rezultati: Nije bilo znacajne razlike izmedu pacova koji su primali PWZ-029 ili vehikulum u parametrima latencije
nalaska platforme, prac¢ene u jednodnevnom i petodnevnom eksperimentalnom protokolu za procenu referentne
memorije (F(3,24) = 0.8237, p=0.494; odnosno F(3,24) = 0.7334, p=0.542), niti razlike u latenciji izmedu prvog i
drugog pokusaja pracenoj u testu radne memorije (F(“M= 0.956, p=0.441).

Zakljucak: PWZ-029 primenjen na normalnim pacova, bez kognitivnih ostecenja, ne dovodi do znacajnog poboljsanja
memorije u Morisovom vodenom lavirintu.

Kljuéne reci: PWZ-029, vodeni lavirint, prostorna memorija
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Introduction: Drugs that act as positive modulatiors at GABA, receptors may cause anterograde amnesia when
applied on human and animals. On the other hand, negative modulators of GABA, receptors might have promnestic
activity. PWZ-029 is a negative modulator of GABA, receptors that contain a,subunit. In previous research, PWZ-029
improved learning in passive avoidance task in rats.

The Aim: The purpose of the study was to examine the influence of PWZ-029 on spatial learning of healthy rats in
Morris water maze, using three different protocols.

Materials and Methods: Twenty minutes after intraperitoneally application of tretaments (vehiculum or PWZ-029
in dose range 0.2- 30 mg/kg), male Wistar rats (6-8 per group) were released in Morris watrer maze. Depending on
the protocol applied, rats had multiple swimming trials during one or five days, where they learned to find invisible
platform submerged 2 cm below the water surface. Behaviour in the water maze was tracked with digital camera and
parameters related to learning were analyzed using one-way or two-way ANOVA.

Results: When the referent memory was assesed, there were no significant differencies in latency to platform
between rats tretaed PWZ-029 and rats treted with solvent, neither in one-day nor in five-day protocol (F(3,24) =
0.8237, p=0.494; F(3,24) = 0.7334, p=0.542, respecitevely). When the working memory was assesed, the difference
in saving time between above mention groups was not significant (F[A’m= 0.956, p=0.441).

Conclusion: In the absence of cognitive impairment, application of PWZ-029 does not improve spatial learning of
rats in Morris water maze.

Key words: PWZ-029, water maze, spatial memory
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Uvod: Kombuha predstavlja tradicionalni napitak napravljen fermentisanjem odredenog ¢aja u simbiotskoj kul-
turi gljivica i bakterija. Tokom poslednje dve decenije radena su istrazivanja na laboratorijskim Zivotinjama, gde
je utvrdeno da kombuha ima Sirok dijapazon povoljnih efekata po zdravlje. Kantarion je visegodisnja biljka cija se
droga koristi kao preparat za le¢enje blagih do umerenih depresija. Za sada nema publikovanih istrazivanja na temu
antidepresivnog efekta ¢aja od kombuhe.

Cilj: Ispitivanje antidepresivnog efekta (ADE) ¢aja od kombuhe, koji je dobijen fermentacijom kombuhe u ¢aju od
kantariona.

Materijal i metode: Ispitivanje je izvedeno na polno zrelim belim laboratorijskim miSevima, soja Swiss Albino, oba
pola. Testom prinudnog plivanja (FST) i testom suspenzije o repu (TST) pracen je antidepresivni efekat ¢aja od kom-
buhe naspram dejstva ¢aja od kantariona i antidepresivnih lekova, imipramina i fluoksetina.

Rezultati: U okviru FST, ¢aj od kombuhe je pokazao ADE kod Zenki miSeva, dok je kombinacija ovog €aja i imipramina
pokazala ADE i kod muZjaka i kod Zenki. TST je pokazao ADE ¢aja od kombuhe kod Zenki miSeva, dok je kombinacija
¢aja od kombuhe i fluoksetina imala ADE i kod muzjaka i kod Zenki.

Zakljucak: Napitak kombuhe spravljan u ¢aju od kantariona i dalje poseduje antidepresivni potencijal karakteristican
za Caj od kantariona. Ovaj napitak konzumiran sa antidepresivnim lekovima — imipraminom i fluoksetinom, ne uman-
juje njihovu farmakolosku efikasnost, ve¢ naprotiv, u nekim situacijama je i povecava, pokazujuéi sinergisticko de-
jstvo. Osetljivost prema ovom dejstvu je narocito izraZzena kod jedinki Zenskog pola.

Kljuéne reci: kombuha, kantarion, TST, FST, antidepresivni efekat
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Introduction: Kombucha is traditional beverage, which is produced by fermentation of tea in symbiotic culture of
fungi and bacteria. In last two decades researchers determined that Kombucha has various benefits on health. St.
John’s Wort is a perennial weed plant which is used as an herbal drug for the treatment of mild to moderate depres-
sion. There are no published studies that investigated antidepressant effect (ADE) of Kombucha.

The Aim: Determining antidepressant effect of Kombucha tea that was produced by fermentation of St. John’s Wort
tea in Kombucha culture.

Materials and methods: Experiments were conducted on Swiss albino mice of both sexes. Antidepressant effect of
Kombucha tea versus effects of St. John’s Wort tea and antidepressant drugs, imipramine and fluoxetine, were tested
by the forced swimming test (FST) and the tail suspension test (TST).

Results: ADE of Kombucha during FST was shawn at female mice, but combination of Kombucha and imipramine
showed ADE on both, female and male mice. During TST, Kombucha showed ADE at female mice, but in combination
with fluoxetine, ADE was shown at both sexes.

Conclusion: Kombucha tea that was made by fermentation of St. John’s Wort tea didn’t change or reduce antide-
pressant effect of the tea. In combination with imipramine, or fluoxetine, Kombucha didn’t reduce their effect and in
some cases it was increased, especially at female mice.

Key words: Kombucha, St. John’s Wort, antidepressant effect, TST, FST




FARMAKOLOSKA SVOJSTVA VODENE SUSPENZIJE KOMERCIJALNOG PREPARATA GLIIVE
COPRINUS COMATUS

Autor: Nina Bukumirovié¢, Vladimir Jaksi¢

e-mail adresa: nina.bukumirovic@psans.org

Mentor: ass.dr Nebojsa Stilinovi¢

Zavod za farmakologiju, toksikologiju i klini¢ku farmakologiju, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Rezultati savremenih istrazivanja su pokazali da preparati gljive Coprinus comatus poseduju sledece korisne
efekte: poboljSavaju sekreciju insulina iz beta Celija pankreasa, pospesuju metabolizam glukoze i lipida, popravljaju
Celijsku osetljivost na insulin. Posmatrajuci ucestalost oboljevanja od dijabetes melitusa, Vojvodina predstavlja regiju
u Srbiji sa najve¢om ucestaloscu.

Cilj: Imajuci u vidu da metabolicki sindrom predstavlja jedan od vodeéih medicinskih problema danasnjice, sproveli
smo istraZivanje kako bismo uvideli moguce pozitivne efekte C. comatus na poremecaje koji ¢ine ovaj sindrom.
Materijal i metode: Eksperiment je izveden na albino Wistar pacovima oba pola, starijim od 3 meseca koji su
nasumicno podeljeni u ogledne i kontrolnu grupu, sa po 6 pacova. Ogledne grupe Zivotinja su tretirane vodenom
suspenzijom komercijalnog preparata gljive C. comatus tokom 7 dana u dozi od 1,67 g/kg. Hipoglikemijska aktivnost
je procenjivana nakon izazivanja hiperglikemije davanjem anhidrirane glukoze, adrenalina i aloksana, dok je
hepatoprotektivno dejstvo procenjivano nakon primene ugljen-tetrahlorida. Hipolipemijska aktivnost je odredivana
merenjem koncentracija lipida u krvi, odnosno ra¢unanjem indeksa ateroskleroze.

Rezultati: Pri procenjivanju delovanja C. comatus-a na telesnu masu nije uocena statisticki znacajna razlika u
odnosu na kontrolu. Kod indukcije hiperglikemije aloksanom, tretman gljivom je uspeo da statisticki znacajno smanji
vrednosti glukoze u krvi Zivotinja (13,98 £ 6,45: 23,14 £ 6,42). Posmatranjem dejstva na lipidni status Zivotinja uoteno
je povisenje vrednosti HDL lipoproteina kod Zivotinja tretiranih samo C. comatus-om ali bez statisticke znacajnosti.
Na kraju gljiva nije u potpunosti uspela da zastiti jetru od akutnog oStecenja izazvanog sa CCl4.

Zakljuéak: Na osnovu rezultata istraZivanja smo zakljucili da tretman gljivom C. comatus ispoljava pozitivha
farmakoloska delovanja na oglednim Zivotinjama.

Klju€ne redi: aloksanom indukovana hiperglikemija, ugljen tetrahlorid, Coprinus comatus

PHARMACOLOGICAL PROPERTIES OF WATER SUSPENSION OF COMMERCIAL PRODUCTS MUSHROOM
COPRINUS COMATUS

Author: Nina Bukumirovi¢, Vladimir Jaksi¢

e-mail address: nina.bukumirovic@psans.org

Mentor: ass.dr Nebojsa Stilinovi¢

Department of pharmacology, toxicology and clinic pharmacology, Faculty of Medicine, University of Novi Sad

Introduction: Contemporary research results have been showed that mushroom preparations of Coprinus comatus
have positive pharmacotherapy effects: enhancement of insulin secretion from pancreatic beta cells, promotion of
glucose and lipid metabolism, improvement of cellular sensitivity to insulin. By observing the incidence of diseases such
as diabetes mellitus in Serbia, the most frequent incidence is in the region of Vojvodina.

The Aim: Bearing in mind that metabolic syndrome is one of the leading medical problems of today, we have conducted
research to examine possible positive effects of C. comatus on disorders that follow the metabolic syndrome.
Materials and methods: The experiment was performed on albino Wistar rats of both sexes, older than 3 months
who were randomly divided into experimental and control groups, each with 6 rats. The experimental groups of
animals were treated with an aqueous suspension of commercial preparation of mushroom C. comatus for 7 days
with dose of 1,67 g/kg. Antidiabetic activity was assessed after induced hyperglycaemia by giving anhydrous glucose,
adrenaline and alloxan, while the hepatoprotective effects were evaluated after administration of carbon tetrachloride.
Hypolipidemic activity was determined by measuring the concentration of lipids in the blood and by calculating the
index of atherosclerosis.

Results: After assessing the effects of C. comatus on body weight, there was no statistically significant difference
compared to control. In the alloxan-induced hyperglycaemia rats, treatment with the mushroom preparation
significantly reduced the value of glucose in the blood of animals (13.98 + 6.45: 23.14 + 6.42). By observing the effects
on the lipid status of animals, increase of HDL lipoproteins in animals treated only with C. comatus was shown, but
with no statistical significance. At the end it was shown that mushroom is not fully able to protect the liver from acute
damage induced with CCl4.

Conclusions: On the basis of these results we can conclude that treatment with the mushroom C. comatus shows
positive pharmacological effects on experimental animals.

Key words: alloxan-induced hyperglycaemia, carbon tetrachloride, Coprinus comatus

UTICAJ EKSTRAKATA GLJIVA GANODERMA PFEIFFERI | GANODERMA RESINACEUM
NA GLIKEMUJU KOD PACOVA
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Uvod: Diebetes mellitus predstavlja bolest od koje boluje vise od 250 miliona ljudi Sirom sveta. Zbog potrebe za $to
prirodnijim i delotvornijim lekom istrazivanja su usmerena na pronalazenje izvora bioaktivnih ksenobiotika cije de-
jstvo ce biti najefikasnije u leCenju dijabetesa. Istrazivanja vrSena na gljivama roda Ganoderma ukazuju na pozitivne
rezultate iako za sada ne postoji dovoljan broj publikacija o njihovom antidijabetskom delovanju.

Cilj: Cilj istrazivanja je bio da se utvrdi postojanje antidijabetskog efekta etanolnih i vodenih ekstrakata gljiva Gano-
derma pfeifferi i Ganoderma resinaceum kod pacova koji su oralno optereceni glukozom i tretirani aloksanom.
Materijal i metode: U eksperimetnu su kori$¢eni vodeni i etanolni ekstakti gljiva G. pfeifferi i G. resinaceum. Kao
eksperimetalne Zivotinje koristili smo Rattus norvegicus soj Wistar. Zivotinje su podeljene u 5 eksperimetalnih grupa
sa po 6 Zivotinja. Jedna gupa je sluzila kao kontrola i dobijala je fizioloski rastvor tokom 5 dana. Preostale 4 grupe
pacova su dobijale 3% etalnolni i 3% vodeni ekstrakt navedenih gljiva tokom 5 dana, a zatim su bile podvrgnute testu
oralnog optereéenja glukozom (OGTT) i tretiranju aloksanom. Antidijabetski efekat ekstrakata gljiva procenjivan je
merenjem vrednosti glikemije u pomenutim testovima.

Rezultati: Kod testa oralnog opterecenja glukozom nije zabelezen antihiperglikemijski efekat etanolnih i vodenih
ekstrakta G. pfeifferi i G. resinaceum. Prilikom ostedivanja pankreasa aloksanom, statisticki znacajan efekat ustanov-
lien je kod primene etanolnog i vodenog ekstrakta G. resinaceum.

Zakljucak: Na osnovu dobijenih rezultata moze se zakljuditi da ekstrakti gljive G. resinaceum imaju odreden antidi-
jabetski odnosno antihiperglikemijski potencijal kod pacova.

Kljuéne reci: Ganoderema pfeifferi, Ganoderma resinaceum, OGTT, aloksan.

THE INFLUENCE OF GANODERMA PFEIFFERI AND GANODERMA RESINACEUM FUNGI EXTRACTS
ON GLUCOSE LEVELS IN RATS
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e-mail address: vladimirka88@gmail.com

Mentor: Ass. dr Sasa Vukmirovi¢, Ass. dr Nebojsa Stilinovi¢

Department of pharmacology and toxicology, Faculty of Medicine University of Novi Sad

Introduction: Diebetes mellitus is a disease that afflicts more than 250 million people all over the world. Because of
the need for a more natural and more efficient cure, studies have been aimed to find a source of bioactive xenobiot-
ics that are most efficient in treating the disease. Studies conducted on Ganoderma fungi showed positive results,
even though, so far there is not enough publications to substantiate their anti-diabetic properties.

The Aim: The aim of this research has been to determine the anti-diabetic effects of ethanol and water extracts of G.
pfeifferi and G. resinaceum using oral glucose tolerance test and aloxan treatment in rats.

Materials and methods: G. pfeifferi and G. resinaceum water and ethanol extracts have been used in this test. Rat-
tus norvegicus strain Wistar have been used as test subjects. Animals have been divided into 5 experimental groups
with 6 six animals in each group. Control group has been given physiological solution for five consecutive days. The
other four groups have been given 3% ethanol and 3% water extracts of the aforementioned fungi and afterwards
subjected to oral glucose tolerance test and treated with aloxan. The anti-diabetic effect was estimated by measur-
ing blood glucose levels in mentioned tests.

Results: G. pfeifferi and G. resinaceum ethanol and water extracts did not show any hypoglicemic effect in oral
glucose tolerance test. Both ethanol and water extracts of the mushroom G. resinaceum showed antihyperglicemic
effects in animals treated with aloxan.

Conclusion: Based on the given results, we can presume that G. resinaceum ethanol and water extracts have certain
antidiabetic/antihyperglicemic effect in rats.

Key words: Ganoderema pfeifferi, Ganoderma resinaceum, OGTT (oral glucose tolerance test), aloxan.
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UGLJEN MONOKSID U KRVI NEPUSACA SA TERITORIJE BEOGRADA
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Uvod: Ugljenmonoksid, kao gas koji nastaje pri svakom nepotpunom sagorevanju, moze biti uzro¢nik profesionalnih
trovanja, ali i znacajan uzrocnik trovanja opste populacije narocito pri pozarima, usled rada motora sa unutrasnjim
sagroevanjem, pusenju itd.

Cilj: Odredivanje ugljenmonoksida u krvi nepusaca sa teritorije Beograda.

Materijali i metode: Uzorci krvi su metodom slucajnog uzorka sakupljani u jutarnjim ¢asovima kod 68 nepusaca,
dobrovoljca. Po 1 ml krvi je pripremljen u vialama koje su potom hermeticki zatvorene. Kao agensi za oslobadanje
CO iz HbCO koris¢en je 1% rastvor 1 mol/I H,SO, i 1,5 % saponin. Sadrzaj CO odredivan je gasnom hromatografijom
sa TCD detektorom pod slede¢im uslovima: temperatura detektora i pecnice 200°C, odnosno 40°C; pritisak kolone
6,4 bar; gas nosa¢ helijum pri protoku od 4,3 ml/min; retenciono vreme za CO je 6,3 minuta. Rezultati su obradeni
primenom neparametarskog Man-Whitney testa.

Rezultati: Sadrzaj HbCO u krvi nepu3aca sa teritorije Beograda krece se do 9,85 % (M _=0,48%). Kod osoba koje Zive u
centru sadrzaj HbCO iznosi 0,26%-9,85% (M _=1,06%), dok su za osobe koje Zive na periferiji dobijene statisticki nize
vrednosti koje se kre¢u od 0,00 do 1,33% (M_=0,53%). Opsezi sadrZaja HbCO za osobe Zenskog pola kao i medijane
se nisu znacajno razlikovale u odnosu na sadrzaj HbCO kod osoba muskog pola.

Zakljucak: Dobijeni rezultati ukazuju da je sadrzaj HbCO kod osoba koje Zive u centru Beograda vedi nego u osoba
koje Zive na periferiji Sto se moZe objasniti ve¢im zagadenjem ovim gasom prvenstveno kao posledice povecanog
saobracdaja.

Kljuéne reci: Ugljenmonoksid, krv, gasna hromatografija, nepusaci

CARBON MONOXIDE LEVELS IN BLOOD OF NON-SMOKERS FROM BELGRADE
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Department of Toxicology ’Akademik Danilo Soldatovi¢’, Faculty of Pharmacy University of Belgrade

Introduction: Carbon monoxide as a gas that is product of incomplete combustion may cause not only professional
intoxication, but can also cause toxic effects of general population especially as a result of fires, internal combustion
engines, smoking etc.

Aim: The aim of the study was to determine the CO blood levels of non-smokers from Belgrade.

Materials and methods: Blood samples were collected from 68 non-smoker volunteers in early morning hours. 1
ml of each blood sample was prepared in hermetically sealed vials and mixture of 1 mol/I H,SO,and 1.5 % saponin
was used as CO releasing agent. The CO levels were determined by gas chromatography with TCD under following
conditions: temperature of detector and oven 200°C and 40°C, respectively; column pressure 6.4 bar; carrier gas
helium at flow rate of 4.3 ml/min; retention time for CO 6.3 minutes. Nonparametric Mann-Whitney test was used
in statistical calculations.

Results: The levels of HbCO in non-smokers blood reach 9.85 % (median value 0.48%). In persons living in the centre
of Belgrade HbCO content vary from 0.26% to 9.85% (median value 1.06%), while statistically lower values were
determined for persons living in suburban areas (0.00 to 1.33% with median value 0.53%). No significant differences
were observed between HbCO levels obtained for females and males.

Conclusion: These results indicate that HbCO content is higher in residents living in the centre of the city than in
once living in suburb which can be explained by more profound pollution with this gas due to more intensive traffic.
Key Words: Carbon monoxide, blood, gas chromatography, non-smokers
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UTICAJ SMESE DEKABROMOVANOG DIFENILETRA | KADMIJUMA NA OKSIDATIVNI STRES
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Uvod: Dekabromovani difeniletar (BDE209) i kadmijum (Cd) se nalaze u Zivotnoj sredini, hrani i posledi¢no u
zivotinjskim i tkivima Coveka najve¢im delom kao posledica antropogene aktivnosti. BDE209 i Cd najznacajnije
toksicne efekte ispoljavaju na jetru, bubreg, pluca, nervni sistem, rast i razvoj itd. Medutim, mehanizmi toksi¢nosti
ovih supstanci jo$ uvek nisu u potpunosti ispitani, niti postoje saznanja o mehanizmima njihovih in vivo interakcija.
Cilj: Cilj ovog rada je bio ispitivanje uticaja smese dekaBDE i Cd na parametre oksidativnog stresa.

Materijal i metode: muZjaci Wistar pacova, 200-240 g, su putem oralne sonde primali doze BDE209 (1000, 2000 i
4000 BDE209/kg t.m./dan) i/ili Cd (2,5, 7,5 i 15 mg/kg t.m./dan), tokom 28 dana. U homogenatima jetre, bubrega,
slezine i mozga ispitivan je sadrZaj parametara oksidativnog stresa: malondialdehida (MDA), tiolnih grupa (SH) i
aktivnost superoksiddismutaze (SOD), primenom spektrofotometrijskih metoda.

Rezultati: BDE209 ne dovodi do statisticki znac¢ajnih promena parametara. Srednja i visoka doza Cd sa 2000 ili 4000
mg BDE209/kg t.m./dan dovode do zna¢ajnog smanjenja aktivnosti SOD u jetri u odnosu na Cd. Iste doze Cd u
kombinaciji sa svim primenjenim dozama BDE209 dovode do povedanja sadrzaja SH grupa u mozgu u odnosu na
sam BDE209.

Zakljuéci: Razli¢ite doze BDE209 umanjuju efekat Cd na integritet lipida membrana. Smanjenje sadrzaja tiolnih
grupa u jetri moguce ukazuje da BDE209 smanjuje produkciju metalotioneina indukovanu Cd. Moze se smatrati da
oksidativni stres posreduje u toksicnosti smese Cd i BDE209, ali je za detaljnija objasnjenja mehanizma potrebno
sprovesti dalja ispitivanja.

Kljuéne reci: dekabromovani difeniletar, kadmijum, smese, oksidativni stres, pacov.

INFLUENCE OF DECABROMINATED DIPHENILETHER AND CADMIUM MIXTURE ON OXIDATIVE STRESS
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Introduction: Decabrominated diphenylether (BDE209) and cadmium (Cd) are chemicals present in environment,
food and consequently in animal and human tissues, mostly as a result of anthropogenic activities. Target organs
for BDE209 and Cd are liver, kidneys, lungs, nervous system growth and development, while toxicity mechanisms of
mixture and/or single compounds are still under examination. However, toxicity mechanisms of these compounds
are not fully examined, nor is there data on mechanisms of their in vivo interactions.

The Aim: In this study we examined the influence of BDE209 and Cd mixture on oxidative stress parameters.
Materials and Methods: Male Wistar rats, 200-240 g, were by gavage exposed to BDE209 (1000, 2000 or 4000
BDE209/kg bw/day) and/or Cd (2.5, 7.5 and 15 mg/kg bw/day), for 28 days. In the homogenates of liver, kidney,
spleen and brain were mesured oxidative stress parameters: malondialdehyde (MDA), thiol groups (SH) and
superoxide dismutase (SOD) (spectrophotometrically).

Results: BDE209 does not significantly influence parameters. Medium and high doses of Cd with 2000 or 4000 mg
BDE209/kg b.w./day cause significant decrease in liver SOD comparing to Cd. The same doses of Cd given along with
BDE209 induce increase SH groups in brain in relation to BDE209.

Conclusion: Different doses of BDE209 reduce the effect of Cd in terms of membranes destruction. Decrease in SH
groups could indicate that BDE209 decreases in metallothionein induced by Cd. It could be assumed that oxidative
stress mediates in toxicity of Cd and BDE209 mixture, however further experiments would be necessary to reveal
exact toxicity mechanisms.

Keywords: decabrominated diphenylether, cadmium, mixture, oxidative stress, rat.




UTICAJ KADMIJUMA/KADMIJUMA | MAGNEZIJUMA NA NIVO GLUTATIONA
U BUBREZIMA PACOVA
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Mentor: Prof.dr Vesna Matovi¢, asist. Aleksandra Buha
Katedra za toksikologiju ,Akademik Danilo Soldatovi¢“, Farmaceutski fakultet, Univerzitet u Beogradu

Uvod: Kadmijum spada u najznacajnije metalne otrove koji svoje toksi¢no dejstvo ispoljava prvenstveno na bubrege.
Jedan od mehanizama njegove toksi¢nosti je i indukcija oksidativnog stresa kao rezultat dejstva na parametre
antioksidativne zastite. lako terapija trovanja Cd nije resSena, dosadasniji literaturni podaci ukazuju na znacajnu ulogu
magnezijuma u prevenciji trovanja Cd.

Cilj: Proceniti dejstvo Cd na glutation, kao parametar oksidativnog stresa, kao i protektivni efekat Mg na isti
parametar u bubregu.

Materijal i metode: Studija je radena na 40 pacova podeljenih u grupe tretirane slede¢im dozama Cd i Mg: grupa
1-oralno 30 mg Cd /kg t.m.; grupa 2-intraperitonelano 1,5mg Cd/kg t.m.; grupa 3-oralno 30 mg Cd/kg t.m.+50 mg
Mg/kg t.m. jedan sat pre davanja Cd; grupa 4-intraperitonealno 1,5mg Cd/kg t.m.+3 mg Mg/kg t.m. deset minuta
pre davanja Cd. Pacovi su Zrtvovani nakon 24 h i uzeti su uzorci bubrega. Nakon izvrSene homogenizacije uzorka,
odredivan je sadrzaj glutationa metodom po Ellman-u. Rezultati su statisticki obradeni primenom jednofaktorskog
ANOVA testa pracenog Tukey post hoc testom.

Rezultati: U obe grupe tretirane Cd uoceno je sniZenje sadrzaja glutationa u odnosu na kontrolnu grupu (P<0,01).
U grupi koja je oralno tretirana Mg i Cd, primena Mg je sprecila pad nivoa glutationa te je dobijena vrednost bila
u nivoima kontrolne grupe. Intraperitonealna primena Mg pak, nije izazvala promenu nivoa sadrzaja glutationa u
odnosu na grupu koja je primala samo Cd.

Zakljucak: Protektivan efekat magnezijuma na sadrzaj glutationa u uslovima trovanja kadmijumom potvrden je pri
njegovoj oralnoj, ali ne i intraperitonelanoj primeni.

Kljuéne reci: Kadmijum, magnezijum, glutation, bubreg, pacov

INFLUENCE OF CADMIUM/CADMIUM AND MAGNESIUM ON GLUTATHIONE LEVELS
IN THE KIDNEYS OF RATS

Authors: Ana Dobrosavljevi¢, Jelena Jankovié¢
Mentor: Prof. dr. Vesna Matovic¢, asist. Aleksandra Buha
Institute of toxicological chemistry, Faculty of Pharmacy, Belgrade

Introduction: Cadmium (Cd) is one of the most important toxic metals manifesting its toxic effect primarily on
kidneys. One of the mechanisms of Cd toxicity is the induction of oxidative stress as the result of its effects on
parameters of antioxidant defense. Although treatment of Cd poisoning has not been resolved yet, literature data
indicate the important role of magnesium (Mg) in preventing Cd poisoning.

The Aim: Evaluate the effect of Cd on gluthatione levels and the protective effect of Mg on this parameter of
antioxidant defense.

Materials and Methods: The study was conducted on 40 rats divided into: control, group 1-orally treated with
30 mg Cd/kg bw, group 2-intraperitoneally treated with 1.5 mg Cd/kg bw, group 3-orally treated with 30 mg Cd/
kg bw+50mg Mg/kg bw one hour before Cd, group 4-intraperitoneally treated with 1.5 mg Cd/kg bw+3mg Mg/kg
bw 10 minutes before Cd. Rats were sacrifice after 24h and kidneys were collected, homogenized and glutathione
content was determined using Ellman method. The results were statistically analyzed using ANOVA test followed by
Tukey test.

Results: In both Cd-treated groups decrease in glutathione content was observed when compared to the
controls (P <0.01). Magnesium pretreatment prevented decrease of glutathion, keeping it in the range of
controls. On the other hand, intraperitoneal Mg application caused no changes in the glutathione level if compared
to the group receiving only Cd.

Conclusion: The protective effect of magnesium on the glutathione in conditions of cadmium intoxication was
confirmed after its oral, but not intraperitoneal application.

Key words: cadmium, magnesium, glutathione, rat, kidney
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ULOGA AZOT MONOKSIDA U KONTRAKTILNOSTI ILEUMA | TERMINALNOG ILEUMA ZAMORCA
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Uvod: Brojni podaci iz literature pokazuju da endogeno oslobodeni NO ucestvuje u patogenezi velikog broja
digestivnih oboljenja. NO posreduje u neadrenergickoj i neholinergickoj relaksaciji glatke muskulature vecine regiona
gastrointestinalnog trakta.

Cilj rada:. Utvrditi efekte L-arginina i L-NAME na longitudinalnu i cirkularnu muskulaturu ileuma i terminalnog ileuma
zamorca.

Materijal i metode: Eksperimenti su izvedeni na ileumu i terminalnom ileumu zamoraca muskog pola, telesne tezine
350 do 450 grama. Kontrakcije su registrovane pomocu izometrijskog transdjusera na Bekmanovom pisacu.
Rezultati: L-NAME i L-arginin nisu ispoljili znacajne efekte na sponatnu motornu aktivnost ileuma i terminalnog
ileuma. Relaksacija longitudinalnog i cirkularnog misi¢nog sloja je izazvana elektri¢cnom stimulacijom. L-NAME
inhibira relaksaciju izazvanu elektri¢cnom poljnom stimulacijom. U prisustvu L-arginina efekti L-NAME na elektri¢nu
poljnu stimulaciju su bili inhibirani. Kada su preparati prekontrahovani sa karbaholom (10°M) i holecistokininom (10
%) nije doslo do relaksacije u toku poljne stimulacije.

Zakljucak: Zakljueno je da NANC nervi igraju vaznu ulogu u inhibiciji glatke muskulature ileuma i terminalnog ileuma
zamorca i da je NO uklju¢en kao medijator.

Kljucne reci: NO, neadrenergicka neholinergicka inhibicija, motilitet, ileum.

THE ROLE OF NO IN THE CONTRACTILITY OF GUINEA-PIG ILEUM AND TERMINAL ILEUM

Author: Aleksandar Anti¢, Coauthor: Marijana Jelusi¢

e-mail address: jam87@ptt.rs
Mentor: prof. dr Ljiljana S¢epanovi¢, Comentor: teaching assistant dr Marija Stojanovi¢
Department of Medical Physiology, Faculty of Medicine University of Belgrade

Introduction: Numerous reports in the literature have suggested that endogenous NO may participate in the
ethiopathogenesis of digestive tract diseases. Nitric oxide (NO) has been shown to mediate nonadrenergic
nonholinergic (NANC) relaxation in gastrointestinal smooth muscle cells.

The Aim: To investigate the effects of L-arginine and L-NAME on longitudinal and circular muscle strips of the guinea-
pig ileum and terminal ileum.

Materials and Methods: Experiments were preformed on ileum and terminal ileum of male guinea-pigs weighting
350-450 g. Contractions were registrated using isometric transducer on Backman printer.

Results: L- NAME and L-arginine did not show effects on spontaneously motor activity of the ileum and the terminal
ileum. L-NAME reversed the relaxation induced by electrical field stimulation. In the presence of L-arginine, effects
of L-NAME on electrical field stimulation were inhibited.When the preparations were precontracted by carbachol
(10) and cholecystokinin (10°) there were no relaxation during electrical field stimulation.

Conclusion: We concluded that NANC nerves play at important role for inhibition of smooth muscle of the guinea pig
ileum and terminal ileum, and that NO is involved as a neurotransmiter.

Key words: NO, nonadrenergic noncholinergic inhibition, motility, ileum.

FUNKCIONALNA ASIMETRIJA MOZDANIH HEMISFERA | KOGNITIVNI POTENCIJAL

Autor: Aleksandra Balovi¢, Ana Antonijevi¢

e-mail adresa: balovicaleksandra@gmail.com

Mentor: asist.dr. Mirjana Dejanovié¢

Katedra za fiziologiju, Medicinski fakultet Univerziteta u Pristini

Uvod: Hemisfera je re¢ koja oznacava polovinu sfere u ovom slucaju mozga. Obi¢no je leva dominantna, a desna u
manji broj ljudi mada i u sadejstvu omogucavaju niz funkcija tela.

Cilj rada: bio je da se ispita uticaj stepena dominacije mozdane hemisfere navrednosti latence i amplitude P300. U
istrazivanje je ukljuceno 60 ispitanika, starosti od 45 do 56 godina.

Materijal i metode: Bioelektri¢na aktivnost mozga registrovana je pomocu srebro-hlorid elektroda koje su postav-
liane na centralnoj liniji skalpa, frontalno (Fz) i centralno (Cz) prema standardnom “10-20 medunarodnom siste-
mu”. Zadobijanje P300 KEP koris¢ena je “oddball” paradigmusa 80% neciljnih i 20% ciljnih stimulusa. Kao stimulus
kori$c¢eni su Cisti tonovi visine 1000 i 2000 Hz, jacine 90dB.

Rezultat: Ispitanici su detektovali pojavljivanje ciljnih tonova visine 2000 Hz i za najkrace vreme pritisnuli dugme na
specijalnoj rucici prvo desnom rukom (prva registracija), a zatim levom rukom (druga registracija).

Zakljuc¢ak: Analizom rezultata latence i amplitude P300 u grupi ispitanika sa izrazenim stepenom lateralizovanosti
zapaZeno je da postojistatistickiznacajnarazlikakada je koris¢ena dominantna u odnosu na nedominantnu ruku kako
u vrednostima latenci P300 (p< 0.01), tako i u vrednostima amplituda P300 ( p< 0.05).

Kljuéne reéi : mozak, P300, asimetrija, hemisfera.

FUNCIONAL ASYMMETRY OF THE BRAIN AND EVENT RELATED POTENTIALIS

Author: Aleksandra Balovi¢, Ana Antonijevi¢

e-mail address: balovicaleksandra@gmail.com

Mentor: ass. dr Mirjana Dejanovié¢

Department of Physiologi, Fakulty of Medicine University of Pristina

Introduction: Hemisfere is half of the brain..Le left most dominant, with a smail number of the people and right.
Together provide a range of functions of the body.

The aim: of this study was to assess influence of the hemispheric dominance to the values of latency and amplitude
of P300 component of cognitive potentials.The study included 60 right-handed subjects whose age was between 45
and 56 years

Materials and Methods: Bioelectric brain activity was recorded using argentum chloride (AgCl) electrodes that were
placed at central line of the scalp (over Fz and Cz regions) according to the international 10-20 standard.P300 was
generated using “oddball” paradigm with randomized stimuli: A frequent 1000 Hz tone with an occurrence of 80 %
and a 2000 Hz tone (target) with a 20 % occurrence.Subjects were instructed to recognize target stimuli of 2000Hz
frequency and press the button as fast as they can.

Results: The measurement is done with the right hand (first recording) and left hand (second recording).
Conclusion: In the group with high degree of lateralization latencies of P300 were significantly lower (p<0.01) and
amplitudes of P300 were significantly higher (p<0.05) when dominant hand was used.

Keywords: brain, P300, functional asymmetry.
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ELEKTROENCEFALOGRAFSKE MANIFESTACIJE HEPATIENE ENCEFALOPATIJE IZAZVANE
TIOACETAMIDOM KOD PACOVA

Autori: Ana MaleSevi¢, Biljana Brleti¢

e-mail adresa: ana.malesevic9@gmail.com

Mentori: asis. dr Dusan Mladenovi¢, prof. dr Olivera Stanojlovié¢

Institut za medicinsku fiziologiju ,,Rihard Burijan“, Medicinski fakultet Univerziteta u Beogradu

Uvod: Hepati¢na encefalopatija (HE) je posledica insuficijencije jetre i eksperimentalno moze biti izazvana
tioacetamidom.

Cilj: Cilj rada je bio da se ispita efekat tioacetamida na EEG aktivnost pacova obradenu spektralnom analizom.
Materijal i metode: MuzZjaci pacova Wistar soja su podeljeni u sledece grupe: 1. kontrolna, tretirana fizioloSkim
rastvorom i 2. grupe tretirane tioacetamidom: TAA_ /(600 mg/kg) i TAA, /(900 mg/kg). Doza tioacetamida (300 mg/
kg) je administrirana tokom 2 (TAA_ ) ili 3 uzastopna dana (TAA, ). EEG zapis je analiziran svakih 30 minuta u periodu
22.5-23.5 h nakon primene poslednje doze tioacetamida.

Rezultati: Srednja spektralna snaga je u odnosu na kontrolu bila znacajno visa u TAA_ grupi 23.5 h nakon primene
poslednje doze tioacetamida (p<0.01) i znacajno niza u TAA  grupi u svim vremenskim intervalima (p<0.01).
Apsolutna spektralna snaga je bila znacajna veca u TAA_  grupi u odnosu na kontrolnu grupu u delta opsegu u svim
intervalima (p<0.01) i u beta, alfa i teta opsegu 23.5 h nakon tretmana (p<0.01). U TAA_ ' grupi apsolutne spektralne
snage alfa, teta i delta talasa su bile smanjene u odnosu na kontrolu u svim intervalima. Relativna spektralna snaga
delta talasa je bila znacajno visa (p<0.01), a teta talasa znacajno niza u TAA, grupi u odnosu na kontrolu (p<0.01).
Zakljuéak: TAA u dozi od 900 mg/kg izaziva povecanje zastupljenosti delta talasa i smanjenje zastupljenosti teta
talasa uz smanjenje napona u EEG-u koje odgovaraju teskoj HE kod ljudi. Ova doza tioacetamida moze se koristiti kao
pogodan model uznapredovalih stadijuma HE.

Kljuéne reci: hepati¢na encefalopatija, tioacetamid, EEG, pacovi

900"

ELECTROENCEPHALOGRAPHIC MANIFESTATIONS OF THIOACETAMIDE-INDUCED
HEPATIC ENCEPHALOPATHY IN RATS

Authors: Ana Malesevi¢, Biljana Brleti¢

e-mail address: ana.malesevicd@gmail.com

Supervisors: asis. dr Dusan Mladenovi¢, prof. dr Olivera Stanojlovi¢

Institute of Medical Physiology ,Richard Burian®, Faculty of Medicine, University of Belgrade

Introduction: Hepatic encephalopathy (HE) appears as a result of liver failure and may be induced experimentally
by thioacetamide.

The Aim: The aim of our study was to investigate the effect of thioacetamide on EEG activity, determined by spectral
analysis, in rats.

Materials and methods: Male Wistar rats were divided into following groups: 1. control, saline-treated; 2.
thioacetamide-treated groups: TAA, (600 mg/kg) and TAA, /(900 mg/kg). Daily dose of thioacetamide (300 mg/kg)
was administered during 2 (TAA_ ) or 3 subsequent days (TAA, ). EEG was analyzed every 30 minutes in the period
of 22.5-23.5 h after administration of the last dose of thioacetamide.

Results: Mean power density in comparison with control group was significantly higher in TAA_  23.5 h after
treatment (p<0.01) and significantly lower in TAA_ at all intervals (p<0.01). Absolute power was significanly higher
in TAA_ vs. control in delta band (p<0.01) at all intervals and in beta, alpha and theta bands 23.5 h after treatment
(p<0.01). In TAA_ group absolute alpha, theta and beta power were decreased vs. control at all time intervals.
Relative delta power was significantly higher while relative theta power was lower in TAA,  vs. control (p<0.01).
Conclusion: Thioacetamide in a dose of 900 mg/kg induces an increase in delta band and a decrease in theta
band representation followed by a decrease in EEG voltage, that correspond to severe HE in humans. This dose of
thioacetamide may be used as a suitable model of advanced stages of HE.

Key words: hepatic encephalopathy, thioacetamide, EEG, rats
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UTICAJ ETANOLNOG EKSTRAKTA LISTA Erica arborea NA KONTRAKTILNOST
IZOLOVANOG ILEUMA PACOVA

Autor:_Andrijana Vulovié, Milica Petrovi¢, Nikola Petrovié¢
e-mail adresa: andrijanavulovic88@gmail.com

Mentor: prof.dr Suzana Brankovi¢

Institut za fiziologiju, Medicinski fakultet Univerziteta u Nisu

Uvod: Veliki vres (Erica arborea) je biljna vrsta koja se u tradicionalnoj medicini koristi kao diuretik, adstringent i za
lecenje urinarnih infekcija.

Cilj rada: Cilj ovog rada je proucavanje efekata etanolnog ekstrakta E. arborea na spontane i kontrakcije ileuma
pacova indukovane acetilholinom.

Materijal i metode: Kori$¢eni su pacovi Wistar soja, telesne mase 250-300 g. Isecci ileuma su postavljani u kupatilo za
izolovane organe ispunjeno Tirodovim rastvorom, koji je aerisan smesom 5% ugljen dioksida i kiseonika i zagrevan do
temperature od 37°C. U prvoj eksperimentalnoj seriji registrovan je uticaj vodenog ekstrakta E. arborea na spontane
kontrakcije ileuma pacova. U drugoj eksperimentalnoj seriji kontrakcije ileuma su stimulisane acetilholinom, a zatim
su efekti acetilholina registrovani u prisustvu etanolnog ekstrakta E. arborea.

Rezultati: Rezultati pokazuju da je primenom ekstrakta E. arborea, koncentracije 1 mg/ml statisti¢ki znacajno (p<0.01)
umanjen tonus spontanih kontrakcija ileuma za 27.42+3.15% (p<0.01). Ekstrakt E. arborea (koncentracije 1 mg/ml) je
statisti¢ki znacajno inhibisao kontrakcije ileuma pacova indukovane acetilholinom za 33.58+4.75% (p<0.01).
Zakljuéak: Dobijeni rezultati pokazuju da je vodeni ekstrakt E. arborea inhibisao spontane i acetilholinom indukovane
kontrakcije ileuma pacova.

Kljucne reci: Erica arborea; Ekstrakt; Acetilholin; lleum; Pacov

THE EFFECT OF ETHANOLIC EXTRACT OF Erica arborea LEAF ON ISOLATED
RAT ILEUM CONTRACTIONS

Author:_Andrijana Vulovié, Milica Petrovi¢, Nikola Petrovié¢
e-mail address: andrijanavulovic88@gmail.com

Mentor: prof.dr Suzana Brankovi¢

Institute for Phisiology, Faculty of Medicine University of Ni$

Introduction: Erica arborea is used in the traditional herbal medicine as a diuretic, adstrigens and to treat infections
of the urinary tract.

The aim: To examine the effect of ethanolic extract of E. arborea on spontaneous and acetylcholine induced
contractions on isolated rat ileum.

Material and methods: In this study were used Wistar albino rats (250-300g). The ileum portions were isolated
out and cleaned off mesenteries. Preparations 2 cm long were mounted in 20 ml tissue baths containing
Tyrode's solution maintained at 372C and aerated with a mixture of 5% carbon dioxide in oxygen. In the first part
of experiments, a contractile response to the ethanolic extract of E. arborea was recorded. In the second part,
increasing concentrations of acetylcholine were added to the organ bath for a full concentration response curve and
then concentration response curves were obtained after addition of the extract of E. arborea.

Results: Our results showed that ethanolic extract of E. arborea significantly in dose dependent manner decreased
tonus spontaneous contractions of isolated rat ileum (27.42+3.15%; p<0.01). Ethanolic extract of E. arborea
significantly reduced the acetylcholine induced contraction (33.58+4.75%; p<0.01).

Conclusion: It can be concluded that the ethanolic extract of E. arborea exert antispasmodic activity on rat ileum.
Key words: Erica arborea; Extract, Acetylcholine, lleum, Rat




ODGOVOR HIPOTALAMUS-HIPOFIZA-NADBUBREG OSOVINE NA TEST FIZIECKOG OPTERECENJA KOD FIZICKI
AKTIVNIH | NEAKTIVNIH ISPITANIKA

Autor: Ankica Bjeli¢, Jelena Berisavac, Rada Jeremi¢

e-mail adresa: ankicajakov@yahoo.com

Mentor: asist. dr Marina Deli¢

Katedra za medicinsku fiziologiju, Institut “Rihard Burjan”, Medicinski fakultet Univerziteta u Beogradu

Uvod: Savremena naucna istrazivanja sve viSe analiziraju fizicku aktivnost iz ugla dobrog modela stresa. U toku stresa
dolazi do pojacanog lu¢enja ACTH iz hipofize, a posledi¢no i kortizola iz kore nadbubrezne Zlezde.

Cilj rada: Cilj ovog rada je bio da se ispita da li posle testa fizickog opterecenja postoje razlike u odgovoru hipotalamus-
hipofiza-nadbubreg osovine kod fizi¢ki aktivnih i neaktivnih ispitanika.

Materijal i metode: U ovom istraZivanju ucestvovalo je 10 vrhunskih sportista i 10 fizicki neaktivnih ispitanika. Svi
su bili podvrgnuti testu fizickog optereéenja na tredmilu. Ispitanicima je uzimana krv u mirovanju, na kraju testa i u
30. minutu oporavka iz koje je odredivan nivo ACTH i kortizola metodom ELISA testa.

Rezultati: Na kraju testa i u 30. minutu oporavka nivo kortizola bio je statisti¢ki znacajno veci kod fizicki neaktivnih
u odnosu na fizi¢ki aktivne ispitanike (p<0.05). Nivo kortizola kod fizicki neaktivnih bio je statisticki znacajno veéi na
kraju testa (p<0.05) kao i u 30. minutu oporavka (p<0.05) u odnosu na pocetak testa.

Zakljuéci: Ovim radom smo pokazali da kontinuirano izlaganje fizickoj aktivnosti dovodi do odredenih adaptacija
organizma na ovu vrstu stresa. Za razliku od nivoa ACTH koji se nije razlikovao izmedu ispitivanih grupa, nivo kortizola
bio je znacajno vedi u kontrolnoj grupi u odnosu na fizicki aktivne ispitanike na kraju testa i u 30. minutu oporavka.
Takode, nivo kortizola u kontrolnoj grupi bio je statisticki znacajno veci na kraju testa kao i u 30. minutu oporavka u
odnosu na pocetak testa.

Kljucne redi: stres, fizicka aktivnost, ACTH, kortizol.

ANSWER HYPOTHALAMIC-PITUITARY-ADRENAL AXIS ON ERGOSPIROMETRIC TEST IN PHYSICALLY
ACTIVE AND INACTIVE PARTICIPIANS

Author: Ankica Bjeli¢, Jelena Berisavac, Rada Jeremi¢

e-mail address: ankicajakov@yahoo.com

Mentor: asist. dr Marina Deli¢

Department of Medical Physiology, Institute “Rihard Burjan®, Faculty of Medicine University of Belgrade

Introduction: Scientific researches increasingly analyse physical activity from the point of good stress model. During
stress period secretion of ACTH being increased from pituitary gland as well as cortisol from adrenal cortex.

The Aim: To investigate whether after physical exercise there are different responses in relation hypothalamic-
pituitary-adrenal axis to physically active and inactive participants.

Materials and Methods: Study included 10 elite athletes and 10 phisically inactive participants. They were subjected
exercise test on treadmill. Blood samples were taken durning the rest, at the end of test and in 30. minutes of the
recovery. Levels of ACTH and cortisol were determinated by ELISA test.

Results: Level of cortisol was significantly higher in physically inactive participants compared to physically active
subjects at the end of test and in 30. minutes of recovery (p<0.05). Level of cortisol in physically inactive participants
was significantly higher at the end of test (p<0.05) and in 30. minutes of recovery (p<0.05) compared to the
beginning of test.

Conclusion: We have shown that continuous exposure to physically activity leads to certain adaptation of the
organism in this type of stress. In contrast to ACTH levels, which did not differ between the groups, cortisol levels were
significantly higher in control group than in physically active participants at the end of test and in 30. minutes of
recovery. Cortisol levels in control group was significantly higher at the end of test and in 30. minutes of
recovery compared to beginning of test.

Keywords: stress, physical activity, ACTH, cortisol.

DEBLJINA INTIMOMEDIJALNOG KOMPLEKSA KARODITDNIH ARTERIJA KOD ASIMOTOMATSKIH ISPITANIKA
STUDENATA MEDICINSKOG FAKULTETA

Autori: Branislav Markovic, Ivan Zivkovi¢, Joksimovi¢ Bojan

e-mail :

Mentor: Prof. Dr Sinisa Ristic

Katedra za Fiziologiju, Medicinski fakultet Foca, Univerzitet u Istocnom Sarajevu.

Uvod: Ateroskleroza, u svojim ranijim fazama razvoja moze biti reverzibilna, ako se redukuje uticaj odredjenih,
potencijalno modifikujucih, faktora rizika za aterogenezu kao sto su pusenje duvana, povecana tjelesne mase |
abnormalna gojaznost. Na ovaj nacin moze da se odgodi klinicko ispoljavanje ateroskleroze, ili da se smanji njihov
intenzitet. Buduci da je ateroskleroza dominantni mehanizam starenja krvnih sudova, njen se intenzitet danas
oznacava kao vaskularna starost i moze da se procjenjuje mjerenjem debljine intimomedijalnog kompleksa, najcesce
na karotidnim arterijama. Istrazivanja pokazuju da se vrijednosti ovog parametra razlikuju medju nacijama.

Cilj istrazivanja: Utvrditi debljinu intimomedijalnog kompleksa karotidnih arterija kod mladih asimptomatskih
ispitanika

Materijal | metode: Uzorak cini 36 studenata Medicinskog fakulteta Foca, oba pola starosti 20-22 godine. Debljina
intimomedijalnog kompleksa karotidnih arterija, odredjivana je koristenjem Color dopler ultrazvuka, sondom od
9HZ

Rezultati: Debljina intimomedijalnog kompleksa karotidnih arterija kod nasih ispitanika iznosi 0,608 + 0,093 mm
Zakljucak: Debljina intimomedijalnog kompleksa kao mjera vaskularne starosti odredjuje se ehosonografski brzo,
jednostavno | neinvazivno | potrebno je pratiti je ,te time vrsiti monitoring intenziteta aterogeneze na populacionom
nivou, kao I na nivou pojedinca posebno ako postoje faktori rizika.

Kljucne reci: ateroskleroza, debljina zida krvnog suda, vaskularna starost, studenti.

THICKENESS INTIMOMEDIAL COMPLEX KARODITDNIH ARTERY ASIMOTOMATSKIH
RESPONDENTS MEDICAL STUDENTS

Author: Branislav Markovic, Ivan Zivkovic, Bojan Joksimovic

e-mail:

Mentor: Prof. Dr. Sinisa Ristic

Department of Physiology, Faculty of Medicine Foca, University of East Sarajevo.

Background: Atherosclerosis, in its earlier stages of development may be reversible if it reduces the influence of
certain potentially modifying, risk factors for atherogenesis, such as smoking, increased body weight and abnormal
obesity. This way you can postpone the clinical manifestation of atherosclerosis, or to reduce their intensity. Since
atherosclerosis is the dominant mechanism of aging of blood vessels, its intensity still stands as a vascular and age
can be estimated by measuring the thickness intimomedial complexes, usually in the carotid arteries. Studies show
that the values of this parameter differ among nations.

The Aim: To determine the thickness of the carotid arteries intimomedial complex in young asymptomatic subjects
Methods: The sample comprised 36 students of the Medical Faculty Foca, of both sexes aged 20-22 years. The
thickness of the carotid arteries intimomedial complexes was measured by using Color Doppler ultrasound probe
9HZ

Results: The thickness of the carotid arteries intimomedial complexes in our patients was 0.608 + 0.093 mm
Conclusion: Obesity intimomedial complex as a measure of vascular age is determined echosono fast, simple and
noninvasive, it is necessary to follow it, and thereby monitor the intensity of atherogenesis in the population level,
as | At the individual level especially if there are risk factors

Keywords: atherosclerosis, blood vessel wall thickness, vascular age, students.
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DNEVNO - NOCNI RITAM STUDENATA

Autor: Dragana Duki¢ , Sandra Kljaji¢

El. posta: djukicd.ns@gmail.com

Mentor: prof. dr Vesna Iveti¢

Katedra za fiziologiju, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Spavanje je za ¢oveka mnogo vise od odmora. To je proces neophodan za telesnu i duhovnu regeneraciju
organizma. Planiranje dnevnih aktivnosti, u zavisnosti od neurofizioloske hronotipologije, jedan je od koraka koji bi
trebalo udiniti ka kvalitetnijem, uspesnijem i zdravijem Zivotu.

Cilj rada: Cilj istrazivanja je bio da se odredi koliko studenti Univerziteta u Novom Sadu spavaju, a koliko misle da
bi trebalo; koliko su zadovoljni kvalitetom spavanja, kao i u kolikoj meri nedovoljno spavanje utice na efikasnost
u njihovim svakodnevnim obavezama. Odredivan je hronotip kojem studenti pripadaju (jutarnjem, vecernjem ili
indiferentnom).

Materijal i metode: IstraZivanjem je obuhvadeno 100 studenata Univerziteta u Novom Sadu- 50 devojaka i 50
mladica, uzrasta od 20 do 23 godine (prosecne starosti 21.1 godina). Svi ispitanici su dobrovoljno testirani primenom
specijalno nacinjenih upitnika (dva upitnika).

Rezultati: Studenti, u najveéem procentu, pripadaju indiferentnom hronotipu. Studentkinje spavaju duZe od stude-
nata i viSe vremena provode u krevetu. Studenti su nezadovoljniji vr.emenom spavanja od studentkinja. Optimalno
vreme za reSavanje zadataka uz maksimalni psihicki angazman je od 9 do 11 ¢asova pre podne.

Zakljuéci: Studenti, u najve¢em procentu, pripadaju indiferentnom hronotipu. Najveéi broj studenata su optimalno
psihicki aktivni od 9 do 11 ¢asova pre podne, te bi ovaj podatak trebalo iskoristiti pri planiranju testova- ispita. Stu-
denti su zadovoljni kvalitetom spavanja.

Kljucne reci: hronotipologija, studenti, spavanje.

DAY - NIGHT RYTHM OF STUDENTS

Author: Dragana Duki¢, Sandra Kljaji¢

e-mail address: djukicd.ns@gmail.com

Mentor: prof. dr Vesna Iveti¢

Department of physiology, Faculty of Medicine University of Novi Sad

Introduction: Sleeping is for the men much more then a rest. This process is essential for physical and spiritual
regeneration of the oraganism. Planning daily acitivities, depending on neurophysiological chronotipology, is one of
the steps which should be taken towards the more successful, healthier, high quality life.

The aim: The aim of this study was to determine how many students of the University of Novi Sad sleeps, and how
many feel they should be; how are they satisfied with the quality of sleep, and in what degree the lack of sleep af-
fects efficiency of their daily duties.

Materials and methods: The study involved 100 students from the University of Novi Sad- 50 girls and 50 boys, ages
20 to 23 years (median age 21,1 years). The individuals were voluntarily tested using a specially made questionnaires
(two).

Results: Students belong to the largest percentage of indifferent chronotype. Female students sleeps more then
their colleagues and spend more time in bed. Boys were more dissatisfied with the sleeping then girls. The optimum
time convenient for mental and heavy physical work is from 9 to 11 AM.

Conclusions: Students belong to the largest percentage of indifferent chronotype. The optimum time convenient for
mental and heavy physical work is from 9 to 11 AM, and this fact should be use for planning tests. The students are
satisfied with the quality of sleep.

Key words: chronotipology, students, sleeping.
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MODULACUA EPILEPTOGENE AKTIVNOSTI HOMOCISTEINA FIZIEKOM AKTIVNOSCU NA TREDMILU

Autor: Jelena Lekovi¢, Jelena Miki¢

e-mail adresa: jlekovic@hotmail.com

Mentor: asist. dr Dragan Hrnci¢, prof. dr Olivera Stanojlovi¢

Institut za medicinsku fiziologiju “Rihard Burijan”, Medicinski fakultet Univerziteta u Beogradu.

Uvod: Aerobno fizicko vezbanje ima brojne povoljne efekte na mentalno zdravlje i somatsku izdrZljivost, dok je
efekat vezbanja na epilepsiju, hroni¢nu neurolosku bolest, kontroverzan. Homocistein, ubikvitarna amino kiselina, je
uvrséena na listu potencijalnih ekscitatornih neurotransmitera.

Cilj: Ispitati efekte aerobnog fizickog vezbanja na tredmilu kod pacova kojima je intraperitonealnom administracijom
homocisteina izazvana epileptogena aktivnost.

Materijal i metode: Wistar albino pacovi su uceni da trée na traci tredmila koja se kretala brzinom 5-10 m/min (10
min u toku 3 dana). Nakon adaptacije Zivotinje su nasumi¢no rasporedene u treniranu i sedentarnu grupu. Zivotinje
iz trenirane grupe su nastavile da trée pri brzini trake od 20 m/min sledeéih 30 dana, pola sata dnevno. Sedentarna
grupa je provodila vreme u tredmilu pri brzini kretanja trake od 0 m/min sledecih 30 dana, takode pola sata dnevno.
Zadnjeg dana eksperimenta (31. dan) svim Zivotinjama je administriran D, L homocistein tiolakton u dozi od 8 mmol/
kg, i.p. Incidenca, intezitet, latentni period i broj konvulzivnih epizoda po pacovu opserviran je tokom narednih 90
min.

Rezultati: Nakon administracije homocisteina trenirana grupa je imale statisticki zna¢ajno produzen latentni period
do prvog konvulzivnog napada, kao i statisticki znacajno manji broj konvulzivnih epizoda po pacovu u odnosu na
sedentarnu grupu Zivotinja. Medutim, nije dobijena statisticki znacajna razlika izmedu grupa za incidencu iintenzitet
konvulzivne epizode.

Zakljucak: Hronicno aerobno fizicko vezbanje na tredmilu smanjuje osetljivost adultnih pacova na epileptogenu
aktivnost izazvanu administracijom homocisteina.

Kljuéne reci: aerobno fizicko vezbanje, tredmil, homocistein, konvulzije, pacov.

MODULATION OF EPILEPTOGENIC ACTIVITY OF HOMOCYSTEINE BY PHYSICAL EXERCISE ON TREADMILL

Author: Jelena Lekovi¢, Jelena Miki¢

e-mail address: jlekovic@hotmail.com

Mentor: asist. dr Dragan Hrnci¢, prof. dr Olivera Stanojlovi¢

Institute of Medical Physiology “Richard Burian”, School of Medicine, University of Belgrade

Introduction: Aerobic physical exercise has many benefits for mental and physical condition, but its implications for
epilepsy, one of the most common and chronic neurologic disorder worldwide, are still controversial. Homocysteine
is ubiquitous amino acid and a potential excitatory neurotransmitter.

The Aim: To determine effects of treadmill aerobic exercise training on epileptogenic activity of homocysteine in
rats.

Materials and Methods: Wistar albino rats were familiarized with treadmill by teaching them to run 10 min daily,
3 consecutive days, at a belt speed of 5-10 m/min. After adaptation animals were randomly divided into trained
and sedentary (control) groups (n = 8 for each). Animals from trained group continued to run 30 min daily, 30
consecutive days, at a belt speed of 20 m/min. Thirty-first day of the start of training all animals were administrated
homocysteine (D, L homocysteine thiolactone, 8 mmol/kg, i.p.). Convulsive behavior (incidence, severity, seizure
latency and number of seizure episodes per rat) was observed during the next 90 min.

Results: After homocysteine administration the animals that were included in chronic aerobic exercise training
program had a significantly prolonged seizure latency and significantly reduced number of seizure episodes per rat
compared with the sedentary group. However, there was no statistically significant difference between these groups
in incidence and seizure severity.

Conclusion: Chronic treadmill aerobic exercise training reduces the susceptibility of adult rats to epileptogenic
activity of homocysteine.

Key words: aerobic physical exercise, treadmill, homocysteine, seizure, rat.




EFEKTI HOMOCISTEIN TIOLAKTONA NA ANKSIOZNOST PACOVA

Autor: Jelena Mikic¢
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Uvod: O povezanosti anksioznosti sa homocisteinom i njegovim reaktivnim tioestrom (homocistein tiolaktonom),
koji je faktor rizika za brojna oboljenja, klini¢ke studije pokazuju oprecne rezultate.

Cilj rada: Ispitati efekte akutne administracije homocistein tiolaktona na lokomotornu aktivnost i ponasanje
povezano sa anksioznosc¢u kod pacova upotrebom testa otvorenog polja.

Materijal i metode: Zivotinje su pojedinacno testirane u otvorenom polju nakon 30 minuta od intraperitonealne
administracije 0,9% NaCl (kontrolna grupa) ili homocistein tiolaktona 1,3 mmol/kg (eksperimentalna grupa). Pomodu
automatizovanog sistema za monitoring ponasanja registrovani su predeni put i vreme ambulatornog kretanja; broj
propinjanja na zadnje ekstremitete, kao i vreme koje Zivotinja provede u centru polja. Odnos predenog puta u
perifernim zonama polja i ukupnog predenog puta tokom ambulatornog kretanja predstavljao je indeks tigmotaksije
(%).

Rezultati: Akutna administracija homocistein tiolaktona dovela je do skracenja predenog puta i vremena
ambulatornog kretanja u otvorenom polju, smanijila je broj propinjanja na zadnje ekstremitete i vreme provedeno u
centru otvorenog polja, a povecala indeks tigmotaksije u poredjenju sa kontrolnim Zivotinjama.

Zakljuéak: Akutna aplikacija homocistein tiolaktona kod pacova delovala je proanksiogeno.

Kljucne reci: homocistein tiolakton, anksioznost, test otvorenog polja, pacovi

EFFECTS OF HOMOCYSTEINE THIOLACTONE ON ANXIETY IN RATS

Author: Jelena Miki¢

e-mail address: dancedlife.m@open.telekom.rs

Mentors: asist. dr Dragan Hrnci¢, prof. dr Olivera Stanojlovi¢

Institute of Medical Physiology “Richard Burian”, Faculty of Medicine, University of Belgrade

Introduction: Clinical studies showed contradictory results on relationship between anxiety and homocysteine level,
which is, together with its reactive thioester homocysteine thiolactone, risk factor for numerous disorders.

The Aim: To determine the effects of acute homocysteine thiolactone administration on locomotor activity and
anxiety — related behavior using open field test in rats.

Materials and Methods: Wistar albino rats were individually tested in open field 30 min after 0.9% NaCl (control
group) or homocysteine thiolactone (1.3 mmol/kg, experimental group) intraperitoneal administration. Distance
and time of ambulatory movements; number of rearings and time spent in the center of the field were recorded
using automatized system for rat behavior monitoring. Index of thigmotaxis (%) was calculated as ratio between
distance of ambulation in periphery and total distance of ambulation.

Results: Acute homocysteine thiolactone administration decreased distance and time of ambulatory movements in
the open field, as well as number of rearings and time spent in the field center, while it increased index of thigmotaxis.
Conclusion: Results of this study indicate proanxiogenic effects of acute homocysteine thiolactone administration
in rats.

Key words: homocysteine thiolactone, anxiety behavior, open field test, rats

EFEKTI D,L.- HOMOCISTEIN TIOLAKTONA NA SPONTANI MOTILITET IZOLOVANOG DUODENUMA PACOVA |
NITRERGICKU NEUROTRANSMISJU

Autor: Marijana Jelusi¢, Aleksandar Anti¢

e-mail adresa: marijana.jelusic@hotmail.com

Mentor: prof. dr Ljiljana S¢epanovi¢, Saradnik u nastavi dr Marija Stojanovi¢
Katedra za medicinsku fiziologiju, Medicinski fakultet Univerziteta u Beogradu.

Uvod: Brojna ispitivanja su pokazala da postoji povezanost izmedu povecane koncentracije homocisteina sa
nastankom vaskularnih, neurodegenerativnih oboljenja. Homocistein je potencijalni ekscitatorni neurotransmiter
na nivou krvnih sudova, CNS-u, a u nivou gastrointestinalnog trakta dovodi do poremecaja motiliteta.

Cilj rada:. Ispitati efekte D,L- homocistein tiolaktona na spontani motilitet duodenuma pacova i nitrergicku
neurotransmisiju.

Materijal i metode: Eksperimenti su izvedeni na izolovanom duodenumu Wistar albino pacova muskog pola,
telesne tezine 250-300g. Mehanicka aktivnost duodenalnih segmenata pod mirovnom tenzijom od 1g je merena
pomocu izometrijskog transdjusera povezanog sa Sensor Medics Dynograph Recorder R511A pisacem. Nakon 1h
adaptacionog perioda registrovana je spontana aktivnost segmenta duodenuma u toku perioda od 30 min, nakon
Cega su ispitivani efekti D,L-homocistein tiolaktona.

Rezultati: D,L-homocistein tiolakton u koncentraciji 10pumol/L dovodi do trenutnog porasta tonusa, amplitude i
frekvence spontanih pokreta izolovanog duodenuma pacova. Ovaj efekat se odrzava i postaje maksimalan nakon
30-0 minutne inkubacije. L-NAME (10pmol) dovodi do porasta mirovnog tonusa, amplitude i frekvence spontanih
kontrakcija longitudinalne muskulature izolovanih segmenata duodenuma. Efekat nastaje odmah nakon aplikacije
i traje 5 minuta. Inkubacija u 10 umol L-arginina, efekte L-NAME znacajno redukije, ali u potpunosti ne blokira.
Inkubacija u 10 pmola D,L-homocistein tiolaktona pokazuje manji porast mirovnog tonusa, amplitude i frekvence
spontanih kontrakcija longitudinalne muskulature izolovanih segmenata duodenuma u odnosu na kontrolnu grupu.
Zakljucak: D,L-homocistein tiolakton povecava tonus, amplitudu i frekvencu spontanih pokreta izolovanog
duodenuma pacova i smanjuje nitrergicku aktivnost.

Kljuéne reci: homocistein, nitrergicka neurotransmisija, motilitet, izolovani duodenum, pacov.

EFFECTS OF D,L-HOMOCYSTEIN THIOLACTON ON SPONTANEOUS MOTILITY OF ISOLATED RAT DUODENUM AND
NITRERGIC NEUROTRANSMISSION

Author: Marijana Jelusi¢,Aleksandar Anti¢

e-mail address: marijana.jelusic@hotmail.com

Mentor: prof. dr Ljiljana S¢epanovié,teaching assistant dr Marija Stojanovic¢
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Introduction: Numerous studies have shown that there is a correlation between increased homocysteine
concentrations with the development of vascular, neurodegenerative diseases. Homocysteine is a potent excitatory
neurotransmitter in the blood vessels, the CNS, and in gastrointestinal tract causes motility disorders.

The Aim: To examine the effects of D, L-homocysteine thiolacton on the spontaneous motility of rat duodenum
and nitrergic neurotransission.

Materials and Methods: Experiments were performed on isolated rat duodenum male albino Wistar, body weight
250-300g. The mechanical activity of duodenal segments under the basale tension of 1g was measured using
isometric transducers connected to the Sensor Medics Dynograph Recorder R511A printer. After 1 hour adaptation
period spontaneous activity was recorded during the period of 30 min, after that effects of D, L-homocysteine
thiolacton were examined.

Results: D, L-homocysteine thiolacton concentration of 10 pmol/L leads to immediate increase in tone, amplitude
and frequency of spontaneous movements of isolated rat duodenum. L-NAME (10 pmol) leads to an increase in
basale tone, amplitude and frequency of spontaneous contractions of longitudinal muscle of isolated segments

of the duodenum. Incubation in 1 0 umol L-arginine, the effects of L-NAME significantly reduced, but does not
completely blocked. Incubation in 10 umol D,L-homocysteine thiolacton shows a smaller increase in basale

tone, amplitude and frequency of spontaneous contractions of longitudinal muscle of isolated segments of the
duodenum than in the control group.

Conclusion: D,L-homocistein tiolakton increases tone, amplitude and frequency of spontaneous contractions of
isolated rat duodenum and decreases nitrergic activity.

Key words: homocysteine, nitrergic neurotransmission, motility, isolated duodenum, rat.
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EFEKTI VIBROAKUSTICKI-INDUKOVANIH MIKROVIBRACIJA NA ARTERISKI KRVNI PRITISAK
| PARAMETRE OKSIDATIVNOG STRESA KOD PACOVA
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Uvod: Vibroakustika je nauéna oblast koja koristi sposobnost zvuka (infrazvuk, ultrazvuk, buka, muzika) da indukuje
vibracije, koje kao i zvuk, mogu imati Stetna ili korisna dejstva.

Cilj: Ispitati akutne efekte vibroakusticki-indukovanih mikrovibracija na arterijski krvni pritisak i parametre
oksidativnog stresa u krvi pacova.

Materijal i metode: Eksperimenti su izvedeni na pacovima, muZjacima, soja Vistar, podeljenim u kontrolnu
i eksperimentalnu grupu (6 pacova u svakoj grupi). U ovom istraZivanju koris¢ene su vibroakusticki-indukovane
mikrovibracije (ukupno vreme 60 minuta, 4 razliita rezima, trajanje svakog rezima 10 minuta sa pauzama izmedu
pojedinacnih rezima od 5 minuta, opseg frekvencija 30Hz-18000Hz, opseg amplituda mikrotalasa 2,8um-12,3um)
za procenu njihovih efekata na vrednost arterijskog krvnog pritiska i parametre oksidativnog stresa (indeks lipidne
peroksidacije-TBARS, superoksidna dismutaza, katalaza, glutation) kod pacova.

Rezultati: Rezultati su pokazali da akutna primena vibroakusticki-indukovanih mikrovibracija kod pacova in vivo,
pri najnizim frekvencijama i amplitudama, smanjuje sistolni arterijski pritisak i pokazuje tendenciju ka smanjenju
dijastolnog arterijskog pritiska. Osim toga, rezultati su pokazali znacajne razlike u vrednostima enzima katalaze, dok
u odnosu na druge analizirane parametre oksidativnog stresa znacajne razlike nisu pokazane, iako je postojao jasan
trend promena posle tretmana.

Zakljucak: Akutna primena vibroakusticki-indukovanih mikrovibracija smanjuje sistolni pritisak, ne uti¢e na vrednost
dijastolnog pritiska, ali pokazuje tendenciju ka smanjenju, povecava aktivnost enzima katalaze i ne uti¢e na aktivnost
drugih parametara oksidativnog stresa, ali pokazuje tendenciju ka smanjenju.

Kljuéne redi: Vibroakusti¢ki-indukovane mikrovibracije, krvni pritisak, oksidativni stres

THE EFFECTS OF VIBROACOUSTICALLY-INDUCED MICROVIBRATIONS ON ARTERIAL BLOOD PRESSURE
AND PARAMETERS OF OXIDATIVE STRESS IN RATS

Author: Marko Duri¢, Stefan Zivkovi¢

e-mail address: dr_djuric@yahoo.com

Menthor: Prof. dr Dusan Mitrovi¢

Institute of Medical Physiology ,Richard Burian®, Faculty of Medicine, University of Belgrade

Introduction: There has been substantial amount of research investigating vibratory sensitivity in subjects including
infrasound, ultrasound, noise, music. However, vibrations in the audible range have been used to help bring patients
back to mental, physical and emotional balance in many cultures.

The Aim: To investigate the acute effects of vibroacoustically-induced microvibrations on arterial blood pressure and
parmeters of oxidative stress in rats blood.

Materials and Methods: The experiments were performed on Wistar male rats, divided in control and experimental
group (6 animals in every group). In this research we used vibroacoustically-induced microvibrations (total time
60 minutes, 4 different regimens, duration of every regimen 10 minutes with stabilization time between separated
regimens 5 minutes, frequency range 30Hz-18000Hz, amplitude range of microwaves 2.8um-12.3um) to evaluate
their influence on arterial blood pressure as well as on certain parameters of oxidative stress (index of lipid
peroxidation-TBARS, superoxide dismutase, catalase, glutathione) in rats.

Results: The obtained results clearly show beneficial effects of applied low-frequency vibroacoustically-induced
microvibrations on decrease of systolic blood pressure and tendency to decrease diastolic blood pressure. In
addition, the results showed significant increase of enzyme catalase value, while other parameters of oxidative
stress were not significantly changed, although there were clear tendency of changes after treatment.

Conclusion: The acute aplication of vibroacoustically-induced microvibrations decreases systolic blood pressure, has
no effects on diastolic pressure, but shows tendency to reducing, increase enzyme catalase value and has no effects
on other parametars of oxidative stress, but shows tendency of changing.

Key words: Vibroacoustic-induced microvibrations, arterial pressure, oxidative stress
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EVALUACIJA PACIJENATA SA PRVOM KONVULZIVNOM KRIZOM SVESTI
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Uvod: Konvulzivna kriza svesti predstavlja jedan od osnovnih simptoma kojim mozak reaguje kada je nadrazen ili
ostecen razli¢itim noksama.

Cilj: Cilj rada je bio da se utvrdi korelacija izmedu prve konvulzivne krize svesti sa nalazom na EEG-u, CT ili MR en-
dokranijuma.

Materijal | metode: U radu je uklju¢eno 42 pacijena, koji su se hospitalizovani zbog prve konvulzivne krize svesti
na odeljenju za neurologiju ZC Kosovska Mitrovica u toku 2010. godine. Svim pacijentima je uraden kompletan
neuroloski pregledi, standardno EEG snimanje, EEG snimanje nakon deprivacije spavanja, CT ili MR endokranijuma.
U istrazivanju su ukljuéeni ispitanici sa normalnim neuroloskim nalazom.

Rezultati: Ukupan broj hospitalizovanih pacijenata na odeljenju za neurologiju, ZC Kosovska Mitrovica u toku 2010.
godine je iznosio 42. Analizirajuci EEG nalaz kod tih pacijenata doslo se do sledecih podataka: normalan nalaz je
bio zastupljen kod 47,6% pacijenata, promene na EEG su videne kod 52,4% pacijenata od tog broja 14,3 je imalo
nespecificne iritativne promene, a specifitna epileptiformna praznjenja su registrovana kod 38,1% hospitalizovanih
pacijenata. Na osnovu elektroencefalografskog nalaza, nalaza na CT ili MR endokranijuma zavr$na dijagnoza epilepsi-
je je postavljena kod 35,7% pacijenata, od tog broja strukturne promene na CT ili MR endokranijuma je imalo 26,6%.
Zakljucak: Uzimajuci u obzir sve navedeno potrebno je kako kod pacijenata sa normalnim nalazom tako i kod
onih kod kojih su videne promene na EEG-u, CT ili MR potrebna su dalja ispitivanja ne samo za potpuniju dij-
agnostiku vec i za pradenje terapijskog efekta jer slicne pojave mogu da se vide kod mnogih oboljenja i porem-
ecaja.

Kljuéne reci: konvulzivna kriza, EEG, epilepsija.

EVALUTION OF THE PATIENTS WITH FIRIST CONVULSIVE CONSCIUSNSS CRIRIS
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Introduction: Convulsive consciusness crisis represents one of the basic symptoms where brain reacts when it is
stimulated or damaged with different noxes.

Aim: The aim of this work was to determine corelation between first convulsive conscuisness crisis and records got
by EEG, CT or MR endocranium.

Matherial and methods: 42 patients who were hospitalized on Neurology department in Kosovska Mitrovica be-
cause of first convulsive conscuisness crisis were included in this work during 2010. All patients had full neurological
examination, EEG recordings which is a standard procedure, EEG recordings after sleeping deprivation, CT or MR
endocranium. This research included patients with normal neurological status.

Results: Number of patients hospitalized on Neurology Department in Kosovska Mitrovica during 2010 was 42.
After analysing patients’ EEG records we had come to following data: 47.6% of patients had normal neurological
status, 52.4% of patients had changes on EEG records (out of this 14.3% of patients had nonspecific iritative changes
while 38.1% of patients had specific epileptic activity). On the basis of EEG records, CT or MR endocranium 35.7%
of patients had final epilepsy diagnosis where 26.6% of patients had structural changes on CT or MR endocranium.
Conclusion: Taking into consideration all these, it is necessary to apply some further examinations not only to get
more complete diagnostics but for following therapy effect as well in both patients (with normal neurological status
and those with changes on EEG, CT or MR) because some similar symptoms can be found in many other diseases and
disorders.

Key words: consciusness crisis, EEG, epilepsy.




MORFOMETRIJSKE KARAKTERISTIKE GONADOTROPNIH CELIJA ADENOHIPOFIZE NORMALNO UHRANJENIH |
GOJAZNIH PACOVA POSLE CENTRALNE PRIMENE GRELINA
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Uvod: Energetska homeostaza predstavlja balans izmedu unosa i potro$nje energije. Svako narusavanje energetskog
balansa predstavlja stanje organizma gde dolazi do promena u hipotalamo-hipofizno-gonadnoj osovini. Jedan od
vaznih centralnih faktora u kontroli energetske homeostaze je grelin.

Cilj rada: Ispitivanje uticaja intracerebroventrikularne (ICV) primene grelina na reproduktivnu osovinu normalno
uhranjenih (NF) i gojaznih (HF) pacova odredivanjem morfometrijskih karateristika gonadotropnih celija
adenohipofize.

Materijal i metode: Razli¢ito uhranjeni, 8 nedelja stari muzjaci Wistar pacova (n=32) koji su ICV tretirani grelinom
(1ug grelina/5uL PBS, n=16) ili solventom (5uL PBS, n=16) tokom 5 uzastopnih dana, bili su tokom tretmana na
ad libitum rezimu ishrane. Zivotinje su Zrtvovane 1h nakon poslednje aplikacije kada su im ekstrahovane hipofize,
izvrSeno imunohistohemijsko bojenje LH i FSH ¢elija i odredeni morfometrijski parametri.

Rezultati: U svim ispitivanim grupama tretiranim grelinom konstatovano je znacajno (p<0.05) povecanje unosa hrane
i telesne mase u odnosu na odgovarajuce kontrole. Centralni tretman grelinom nije znacajno promenio (p>0.05)
apsolutne i relativne mase hipofiza ni u jednoj od ispitivanih grupa u odnosu na odgovarajuce kontrole. Isti tretman
izazvao je smanjenje broja LH Celija, smanjene velic¢ine FSH celija i tamniji intenzitet bojenja oba tipa Celija. Centralna
aplikacija grelina dovela je do znadajnog (p<0.05) smanjenja volumenske gustine (Vvc) LH éelija u NF grupi Zivotinja,
kao i pada vrednosti volumena celija (Vc) i znacajno povecanja vrednosti volumena jedara (Vn) FSH Celija u NF i HF
grupi pacova.

Zakljuéak: Centralna primena grelina inegativno utice na hipotalamo-hipofizno-gonadnu osovinu, delujuci
inhibitorno na morfoloske i stereoloske karakteristike gonadotropnih ¢elija adenohipofize.

Kljuéne redi: grelin, ICV, FSH, LH

MORPHOMETRIC FEATURES OF PITUITARY GONADOTROPIC CELLS IN NORMAL FED AND HI-FED RATS AFTER
CENTRAL GHRELIN APPLICATION
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Introduction: Energy homeostasis represents balance between energy intake and expenditure. Every disorder in
energy homeostasis leads to changes in hypothalamo-pituitary-gonadal axis. One of the crucial factors regulating
energy homeostasis is ghrelin.

The Aim: Examination of intracerebroventricular (ICV) ghrelin application on reproductive axis in normal fed (NF)
and hi-fed (HF) rats by determination of morphometric features of pituitary gonadotropic cells.

Materials and Methods: Eight weeks old male Wistar rats (n=32) that were on different nutritional states, had
been treated every 24h with ICV ghrelin (1ug ghrelin/5uL PBS, n=16) or solvent (5uL PBS, n=16) during 5 days.
Animals were on ad libitum feeding regimen during experiment, and were sacrificed 1h after last ICV application
when pituitaries were extracted, LH and FSH imunohistochemical features were analized and morphometric features
were obtained.

Results: Body mass and food intake were significantly increased (p<0.05) in all examined groups after ghrelin
treatment. Central ghrelin administration did not significantly change (p>0.05) apsolute and relative pituitary
weights compared to corresponding controls. Same treatment caused decrease in LH cells number and decrease
in FSH cells size, also causing darker staining intensity of both cell types. Central ghrelin application significantly
decreased (p<0.05) volume density (Vvc) of LH cells in NF group. Same treatment caused significantly decreased
cell volumes (Vc) and significantly increased nuclear volume (Vn) of FSH cells in both NF and HF group of animals.
Conclusion: Central ghrelin application negatively effects hypothalamo-pituitary-gonadal axis acting inhibitory on
morphological and stereological characteristics of gonadotropic pituitary cells.

Key words: ghrelin, ICV, FSH, LH

KLINICKI ZNACAJ DEFINISANE LATERALIZOVANOSTI GORNJIH EKSTREMITETA KOD DECE
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E-mail adresa: s.sofronijevic@aol.com

Mentor: asist. dr. Mirjana Dejanovi¢
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Uvod: Lateralizovanost predstavlja spoljnu manifestaciju integrativne aktivnosti mozdane kore u smislu dominacije
jedne hemisfere, odnosno funkcionalna prevaga jednog od parnih organa.

Cilj: Nedefinisana ili nedosledna upotreba jedne ruke kao dominantne pociva na razli¢itim oblicima neuroloske dis-
funkcije.

Materijal i metode: IstraZivanjem je obuhvaceno 80 dece uzrasta 5 do 7 godina koji su podeljeni u tri grupe: 20 dece
je sa mono ili polisimptomatskim tikovima, 20 lako mentalno retardirane dece i 40 zdrave dece. Procena gestualne i
upotrebne lateralizovanosti ruku kod dece vriena je probama po Bojaninu.

Rezultati: IstraZivanja pokazuju da je slabo izrazena dominacija mozdanih hemisfera kod lako mentalno retardirane
dece prisutna u 90 % slucajeva, kod dece sa tikovima 80 % slucajeva, dok je kod zdrave dece bila zastupljena u 65%
slucajeva.

Zaklju¢ak: Kod dece sa specificnim neuroloskim problemima zapazamo nedefinisanu upotrebnu lateralizovanost
gornjih ekstremiteta.

Kluéne reci: mozak, lateralizovanost, ruka.

THE CLINICAL SIGNIFICANCE OF DEFINED HANDEDNESS OF UPPER LIMBS WITH CHILDREN

Author: Stefan Sofronijevi¢, Roksanda Krivéevi¢

E-mail address: s.sofronijevic@aol.com

Mentor: asist. dr. Mirjana Dejanovi¢

Institute of Physiology, Faculty of Medicine University of Pristina

Introduction: Handedness represents external manifestation of integrative cortex activity, in terms of, one hemi-
sphere domination, or in other words a functional overbalance of one of paired organs.

The Aim: Undefined or inconsistent usage of only one hand as dominant, is based on different forms of neurological
dysfunction.

Materials and Methods: The research included eighty children, age five to seven, who were split into three groups.
Twenty of children had mono or polysymptomatic tics.Other twenty were mildly mentally retarded, and forty more
healthy children.The estimation of gestural and utilization handedness with children, was done according to Bo-
janin’s tests.

The result: of the research showed that with mildly mentally retarded children the brain hemispheres domination
was poorly expressive in 90% cases, then with children who had tics in 80% cases, while with healthy children the
brain hemispheres domination was represented in 65% cases.

Conclusion: Children with specific neurological problems showed undefined handedness usage of upper limbs.

Key words: brain, handedness, hand.
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EFEKTI HIPERBARICNE OKSIGENACIJE NA OPORAVAK PACOVA POSLE SUKCIONE ABLACIJE
SENZO-MOTORNOG KORTEKSA

Autor: Vladan Milutinovi¢ , Dubravka Furtula , Milica Stoiljkovi¢

e-mail adresa: milutinovic.vladann@gmail.com

Mentor: mr. sci . med . dr Predrag Brki¢
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Uvod: Hiperbari¢na oksigenacija (HBO) predstavlja terapijsku proceduru u kojoj pacijent pod pritiskom visim od
atmosferskog udise 100% molekulski kiseonik.

Cilj: Cilj ove studije je da utvrdi da li primena HBO moze poboljsati oporavak pacova posle sukcione ablacije desnog
senzo-motornog korteksa.

Materijal i metode: Eksperimentalni model je imao sledece grupe: kontrolne Zivotinje(K), kontrolne + HBO(KHBO),
gam kontrola(3), $am kontrola + HBO (SHBO), operisana grupa kojoj je sukcionom ablacijom uklonjen desnoi
senzomotorni korteks (L), operisana + HBO (LHBO). HBO protokol: pritisak od 2.5 atmosfere, 60 minuta, jedamput
dnevno, tokom 10 dana. Test prelaska brvna i test merenja snage stiska su koris¢eni za procenu oporavka motornih
funkcija. Koli¢ina malondialdehida (MDA), aktivnost superoksid dizmutaze(SOD) i glutation peroksidaze(GPX) su
mereni u uzorcima povredenog hemikorteksa.

Rezultati: LHBO grupa je postigla statisti¢ki znacajno bolje rezltate na testu prelaska brvna u odnosu na L grupu.
Oporavak misi¢ne snage pogodene $ape je bio znacajno veéi posle HBO tretmana. HBO je izrazito povecao aktivnost
GPX u povredenom korteksu u odnosu na sve ostale grup. Posle povrede, nivo aktivnosti SOD je dramati¢no smanjen
u uzorcima kortikalnog tkiva grupe L dok je u grupi LHBO bio skoro na nivou kontrolne grupe. Os svih ispitivanih
grupa, najvisi nivo MDA je naden u L grupi dok je kod LHBO bio smanjen.

Zakljucci: Nasi nalazi ukazuju da HBO smanjuje lipidnu peroksidaciju i intenzivira antioksidativnu aktivnost GPX i SOD
nakon eksperimentalne kortikalne povrede. Stabilizacija oksidativnog statusa stvara pogodne uslove za oporavak
lokomotornih funkcija kod pacova.

Kljuéne reci: traumatska povreda mozga, lokomotorna ostecenja, hiperbari¢na oksigenacija, oksidativni stres.

EFFECTS OF HYPERBARIC OXYGEN TREATMENT ON RECOVERY OF RATS AFTER SUCTION ABLATION
OF SENSORY-MOTOR CORTEX

Author: Vladan Milutinovi¢ , Dubravka Furtula, Milica Stoiljkovié¢

e-mail address: milutinovic.vladann@gmail.com
Mentor: mr. sci . med . dr Predrag Brki¢
Institute for medical physiology, School of Medicine, University of Belgrade

Introduction: Hyperbaric oxygenation (HBO) is therapeutic modality where patient breathes 100% oxygen under the
pressure of more than one atmosphere.

The Aim: To investigate whether (HBO) can improve the recovery in rats after suction ablation of the sensorimotor
cortex.

Materials and Methods: Experimental paradigm implies the following groups: Control animals(C), Control +
HBO(CHBO), Sham controls(S), Sham control + HBO(SHBO),Lesion group(L), right sensorimotor cortex was removed
by suction, Lesion + HBO(LHBO). Hyperbaric protocol: pressure applied 2.5 atmospheres absolute, for 60 minutes,
once a day for 10 days. Beam walking test and grip strength meter were used to evaluate recovery of motor
functions. Malondialdehyde(MDA) content, activity of superoxide dismutase(SOD) and glutathione peroxidase(GPX)
sampled from injured hemicortex were measured.

Results: LHBO group have achieved statistically superior scores in beam walking test compared to the L group and
more pronaunced the recovery of the muscle strength of affected hindpaw. HBO increased GPX activity in the injured
cortex compared to all other groups. L group level of SOD activity was dramatically lowered in the cortical tissue
sample, while in LHBO it was almost at control levels. The highest level of MDA was found in the cortical tissue
samples from L group, while in LHBO it was reduced.

Conclusion: Our data indicate that HBO therapy inhibits the lipid peroxidation and intensify the antioxidant activities
of GPX and SOD after experimental brain injury. Thus, stabilisation of oxidative status contributes to the recovery of
locomotor performances in rats.

Keywords: traumatic brain injury, locomotor impairments, hyperbaric oxygen, oxidative stress
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EFEKTI DELTA PEPTIDA SPAVANJA NA BIHEJVIORALNE MANIFESTACIJE KONVULZIVNIH NAPADA
IZAZVANIH LINDANOM KOD PACOVA
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Mentori: prof. dr Olivera Stanojlovi¢, asist. dr Dragan Hrnci¢
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Uvod: Lindan (gama — heksahlorciklohekan) je u upotrebi kao pesticid i skabicid i izaziva konvulzivne napade
blokirajuci GABA, receptor. Delta peptid spavanja (DSIP) je endogeni neuropeptid prisutan u razlicitim regionima
mozga, u mleku, crevima i dr.

Cilj: Utvrditi da li DSIP ima efekte na konvulzivne maninifestacije izazvane lindanom kod pacova.

Materijal i metode: Odrasli muZjaci Wistar pacova intraperitonealno su tretirani lindanom (8 mg/kg). Tokom
narednih pola sata opservirani su bihejvioralni parametri konvulzivnih napada (incidenca, latenca i intezitet napada
). Intenzitet je procenjivan koristeéi deskriptivnu skalu sa gradusima od 0 do 4. DSIP (1 mg/kg, i.p.) ili dimetilsulfoksid
(DMSO, 0,5 ml/kg, kontrolna grupa) injecirani su 30 min pre administracije lindana.

Rezultati: Grupa Zivotinja pretirana DSIP-om pokazivala je konvulzivne napade izazvane lindanom koji su znacajno
izmenjeni u odnosu na grupu kojoj nije administriran DSIP (redukcija intenziteta i produZenje trajanja latenog
perioda). Nisu zapazeni statisti¢ki znacajni efekti na incidencu napada i letalitet izazvan lindanom.

Zakljuéak: Ovi rezultati pokazuju da bi DSIP trebalo razmotriti kao adjuvantnu komponentu antiepilepti¢nog
tretmana lindanom izazvanih napada kod pacova.

Kljucne reci: DSIP, lindan , epilepsija , bihejvior , pacovi

EFFECTS OF DELTA SLEEP INDUCING PEPTIDE ON BEHAVIORAL MANIFESTATIONS
OF CONVULSIONS INDUCED BY LINDANE IN RATS
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Mentors: prof. dr Olivera Stanojlovi¢, asist. dr Dragan Hrn¢i¢
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Introduction: Lindan (gama-hexachlorcyclochecan) is used as pesticide and scabicide, but it also induces
convulsions,by blocking GABA, receptor. Delta sleep-inducing peptide (DSIP) is an endogenous peptide, which is
constantly present in several different brain regions.

The Aim: To determine the effects of DSIP on behavioral manifestations of convulsions induced by lindane in rats.
Material and Methods: Lindane (8 mg/kg) was given to the adult male rats intraperitoreally (i.p.). During the
following 30 minutes, behavioral characteristics of convulsions were observed (incidence, latency and intensity).
A descriptive scale with grades from 0 to 4 was used to estimate the intensity of the attacks. DSIP (1 mg/kg, i.p.) or
dimethylsulfoxide (DMSO, 0.5 ml/kg, control group) were injected 30 minutes before lindane.

Results: DSIP significantly reduced the intensity, and prolonged the latency of convulsions induced by lindane.
However, DSIP did not produce statistically significant effect to the incidence and lethality of these attacks.
Conclusion: These results showed that DSIP should be considered as an adjuvant component of antiepileptic
treatment.

Key words: DSIP, lindane, epilepsy, behavior, rats




UTICAJ AMINOGVANIDINA NA KONVULZIJE IZAZVANE HOMOCISTEINOM KOD PACOVA
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Mentor: prof. dr Olivera Stanojlovi¢, asist. dr Dragan Hrng¢i¢
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Uvod: Azot monoksid (NO) pripada porodici gasnih transmitera i pokazuje pro/antikonvulzivne osobine u zavisnosti
od modela epilepsije. Selektivni inhibitor inducibilne NO sintaze (iNOS) je aminogvanidin koji smanjuje nivo NO.
Hiperhomocisteinemija je faktor rizika za mnoge neuroloske bolesti, kao i za epilepsiju.

Cilj rada: je bio da se utvrdi uticaj aminogvanidina na konvulzivne manifestacije indukovane homocisteinom kod
odraslih pacova.

Materijal i metode: Pacovi soja Wistar albino su tretirani aminogvanidinom (100 mg/kg) 30 minuta pre administracije
homocisteina (D,L homocistein tiolakton, subkonvulzivna doza, 5,5 mmol/kg). Opservirali smo sledeée karakteristike
konvulzivnih napada: incidencu, latentni period, broj konvulzivnih epizoda po pacovu i njihov intenzitet (skala od 0
do 4).

Rezultati: Sistemskom administracijom aminogvanidina pre homocisteina doslo je do povecanja incidence, broja
konvulzivnih epizoda po pacovu i intenziteta konvulzija dok je smanjen latentni period.

Zakljucak: Na osnovu rezultata ovog rada moze se zakljuditi da aminogvanidin, selektivni inhibitor iNOS, potencira
konvulzivne napade izazvane homocisteinom kod pacova.

Kljuéne reci: konvulzije, aminogvanidin, homocistein, iNOS, pacovi

THE EFFECTS OF AMINOGUANIDINE ON HOMOCYSTE - INDUCED CONVULSIONS IN RATS
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Mentor: prof. dr Olivera Stanojlovi¢, asist. dr Dragan Hrn¢i¢,

Institute of Medical Physiology “Richard Burian”, Faculty of Medicine, University of Belgrade

Intruduction: Nitric oxide (NO) belongs to the family of gaseous transmitters and shows pro/anticonvulsant
properties depending of the experimental model of epilepsy. Aminoguanidine is selective inhibitor of inducible
NO synthase (iNOS) and he reduces the level of NO. Hyperhomocysteinemia is a risk factor for many neurological
diseases, and epilepsy too.

The aim: of this study was to determine the effect of aminoguanidine on homocysteine-induced convulsions in
adult rats.

Material and Methods: Wistar albino rats were treated with aminoguanidine (100 mg/kg) 30 min before
administration of homocysteine (D, L homocysteine thiolacton, in subconvulsive dose, 5.5 mmol/kg). We observed
the following characteristics of convulsions: incidence, latency, the number of convulsive episodes per rats and their
intensity (scale from O to 4).

Results: Systemic administration of aminoguanidine 30 minutes before administration of homocysteine was
increased incidence, the number of convulsive episodes per rat and intensity of seizures, while latency was
decreased.

Conclusion: The results of this study can point that aminoguanidine, a selective inhibitor of iNOS, potentiate seizures
induced by homocysteine in rats.

Keywords: convulsions, aminoguanidine, homocysteine, iNOS, rats

EFEKTI VIBROAKUSTICKIH MIKROVIBRACIJA NA FREKVENCIJU, RITAM | STRUKTURU SRCA PACOVA
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Uvod: Povrsina tela homeoterma konstantno proizvodi vibracije. U proslosti su sprovedena mnoga istrazivanja na
temu mikrovibracija, i opisala amplitudu mikrovibracija kao osetljiv parametar misi¢ne tenzije i telesne aktivnosti.
Kasnija istrazivanja su frekvenciju mikrovibracija navela kao varijablu od centralnog znacaja za njihove efekte na
organizam.

Cilj istraZivanja: bio je da ispitamo efekte vibroakusti¢kih mikrovibracija na frekvenciju, ritam i strukturu srca pacova
u fizioloskim uslovima.

Materijal i metode: koristili smo aparat koji proizvodi mikrovibracije, VITAFON-T odrejene frekvencije i amplitude, i
u skladu sa tim opsegom izabrali Cetiri reZima rada u kojima smo ispitivali efekte mikrovibracija na EKG karakteristike
i strukturu zida srca pacova.

Rezultati: utvrdili smo da nakon primene mikrovibracija (u trajanju od 10-60 minuta) nije doslo do statisticki
znadajnih promena u broju otkucaja, vrednosti amplitude su statisticki znacajno povecane posle 10, 20 i 30 minuta a
visoko statisti¢ki znacajno povecane posle 60 minuta. Na preparatu zida srca nema promena u odnosu na normalnu
strukturu.

Zakljuéak: akutna primena vibroakusti¢kih mikrovibracija kod pacova in vivo ne uti¢e znacajno na frekvenciju i ritam
sr¢anog rada, povecava amplitudu P talasa u drugom standardnom EKG odvodu za 25-32 % i ne dovodi do promena
u strukturi zida srca pacova.

Kljuéne reci: mikrovibracije, frekvencija, ritam, struktura, srce

THE EFFECTS OF VIBROACUSTIC MICRO VIBRATIONS TO THE FREQUENCY, RHYTHM AND STRUCTURE OF THE RAT
HEART
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Introduction: Body surface of homeoterma produces constant vibration. In the past, many studies have
been conducted on the topic of micro vibrations, and the amplitude of micro vibrations vas described as a sensitive
marker of muscle tension and body activity. Subsequent studies have indicated the frequency of micro vibrations as
a variable of central importance for their effects on the body.

Aim: was to examine the effects of vibroacoustic micro vibrations to the frequency, rhythm and structure of rat
heart in physiological conditions.

Material and Methods: We used an apparatus which produces micro vibrations, T-VITAFON of specific frequency and
amplitude, in accordance with the scope of these were chosen four modes in which we examined the effects of micro
vibrations on the characteristics of the ECG and wall structure of rat heart.

Results: We found that after application of micro vibrations (lasting 10-60 minutes) there was
no statistically significant changes in heart rate, amplitude values were significantly increased after 10, 20 and 30
minutes and highly statistically significantly increased after 60 minutes. The preparation of the wall of the heart does
not change compared to the normal structure.

Conclusion: Acute application of vibroacoustic micro vibrations in rats in vivo did not significantly
affect the frequency and rhythm of the heart, increases the amplitude of P wave in second standard ECG drain for 25-
32% and does not lead to changes in the structure of the wall of rat heart.

Key words: micro vibrations, frequency, rhythm, structure, heart
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EGEKTU JEAUHEHA NANAONIYMA HA U30/1I0BAHO CPLE NALLOBA U OKCUAATUBHW CTPEC

AyTtop: Anekcanapa Bpanuh, esbko MapuHkosuh, KatapuHa Muuh,

e-maun agpeca: vranecar@yahoo.com

MeHTop: npod. ap Bragumup Jakosbesuh

Kategpa 3a dpusmonorujy MeguumHckor dpakynteta YHusepsuteTa y Kparyjesuy

Yeoga: Mogjaum o epeKkTMMa Nanagmjyma Ha KapAMOBACKYNApPHU CUCTEM M OKCMAATMBHM CTPeC Koj nauosa cy
OorpaHuLEHN.

Uue paga: Ynopeajusarbe TOKCUYHOCTM HEOPraHCKMX M OPraHCKUX jefurberba NanaAujyma Ha M3010BaHO cpue
nauoBa v kmxose epeKTe Ha OKCMAATUBHM CTpeC.

Matepujan n metoge: Cpua cy peTporpagHo nepdyHgosaHa no JlaHreHAo0p$OBOj TEXHULUM Ca KOCTAHTHUM
nepdysvoHum nputuckom (70 umH20). HakoH ybaumBara ceH3opa y 1eBYy KOMOPY, NapameTpu cpyaHe GpyHKuumje:
an/ar max, CNBN, A/1BM, MBMN 1 XP, cy KOHTUHYMpaHO pernctposaHu. Mapametpu okcuaatvsHor ctpeca (TBAPC,
HO, 02- 1 X202) cy fetepMUHUCaHn cnekTpohOTOMETPU]CKU. HaKOH KOHTPO/IHE cepuje eKcnepumeHaTa ycaeauna
je nepdysujy pactyhum KoHueHTpaumjama cnegehux pactsopa: TEA, TEAA, Nalin2, u Na kKomnaekc Ha cBakux 30
muHyTa (30, 60, 90, 120 MUHYT).

PesynTatv: McnuTueaHa jeaurberba HUCY W3a3Bana 3HadajaH edekat Ha An/ar max. Huje 6uno 3HauvajHor yTuuaja
Hu Ha C/IBIM og ctpare TEAA, TEA, Nal/12 wavm Mg komnnekc. A/1BM je 610 3HaYajHO cMarbeH npumeHom TEAA v
Naln2, ook TEA v Na KoMnaeKc Huje nokasao 3HavajaH epekat. MBI je 610 3HaYajHO cMarbeH Camo NogA yTuuajem
Nalin2, aok TEAA, TEA u M4 KomnieKkc HACY NOKasanu 3HavajaH edekat. CpuyaHa ¢pekdeHua je 6buna 3HavajHO
CMarbeHa NPUMEHOM CBUX UCMIUTUBAHWX jeantberva Malin2 TEAA, TEA u Na komnaekc. M4 KOMNIEKC je MHAYKOBao
nag spesHocTu TBAPC, 0K OCTana jeauberba HUCY NoKasasa 3HavyajaH edekaTt Ha napameTpe OKCUAATUBHOT CTpeca.
3aksbyuak: Malin2 je nsassao genpecujy KOHTPAKTUAHOCTM M30/10BAHOT CPLA, U ycnopaBarbem cpyaHe dpekdeHLmje.
M4, KOMMNNIEKC MOXE MMaTU U aHTMOKCMAATUBHA CBOjCTBA.

K/byuHe peuun: nanafimjym — M3010BaHO cpLe NaLoBa — OKCUAATUBHM CTpecc.

EFFECTS OF PALLADIUM COMPOUNDS ON THE ISOLATED RAT HEART

Author: Aleksandra Vrani¢, Zeljko Marinkovi¢, Katarina Gici¢,

e-mail address: vranecar@yahoo.com

Mentor: prof. dr Vladimir Jakovljevi¢

Department of Physiolgy, School of Medicine University of Kragujevac

Introduction: There are limited data about effects of palladium on cardiovascular system and oxidative stress in rats.
The Aim: To compare toxicity of inorganic and organic palladium compounds on the isolated rat heart and their
effects on oxidative stress.

Materials and Methods: The hearts were retrogradely perfused according to the Langendorff technique at constant
perfusion pressure (70 cmH,0). After the insertion of sensor in the left ventricle, the parameters of heart function:
dP/dt max, SLVP, DLVP, MBP and HR, were continuously registered. Oxidative stress parameters (NO, TBARS, O, and
H,0,) were determined spectrophotometrically. The experiments were performed during control conditions, and in
presence of perfusion with incresing concentration of following: TEA, TEAA, PdCl,, and trans-[PdCI (TEA),] complex
started every 30 minutes (30, 60, 90, 120 minute).

Results dP/dt max was not affected significantly by either TEAA, TEA, PdCl, or Pd complex. SLVP was, also, not
affected significantly by either TEAA, TEA, PdCl,, or Pd complex. DLVP was significantly decreased by both TEAA and
PdCl,, while TEA and Pd complex did not show significant effect. MBP was significantly decreased only by PdCl,, while
TEAA, TEA and Pd complex did not show significant effect. HR was significantly decreased by all compounds- PdCl,,
TEAA, TEA and Pd complex. Pd complex also induced decrease of TBARS levels, while other compounds does not
affect significantly on oxidative stress parameters.

Conclusion: PdCl, induced clear depression of the isolated rat heart contractility, but may have antioxidant potential.
Key words: palladium - isolated rat heart - oxidative stress.
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POLNE RAZLIKE U PARASIMPATICKOJ REAKTIVACUI NAKON SUPRA- MAKSIMALNOG
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Uvod: U fazi oporavka sr¢ane frekvencije, neposredno nakon izlaganja intenzivnim fizickim aktivnostima, dolazi
do brzog smanjenja frekvencije srcane kontrakcije, i dalje stabilizacije sr¢anog ritma. Inicijalno, brzo smanjenje
udestalosti kontrakcija miokarda je podstaknuto reaktivacijom vagusne inervacije srca (parasimpaticka reaktivacija).
Cilj: Cilj naseg ispitivanja bio je ispitati polne razlike u parasimpatickoj reaktivaciji nakon supra-maksimalnog
opterecenja.

Materijal i metode: Polne razlike u parasimpatickoj reaktivaciji nakon tridesetosekundnog ,Windgate” testa su ispi-
tane kod 16 muskih i 15 Zenskih sedenternih ispitanika. Parametri upotrebljeni za kvantifikaciju parasimpaticke reak-
tivacije nakon fizickog napora su oporavak sréane frekvencije (HRR) i varijabilnost sréane frekvencije (HRV). Oporavak
sr¢ane frekvencije se moZe okarakterisati pomocu tri pokazatelja. Prvi predstavlja apsolutnu razliku izmedu vred-
nosti sr¢ane frekvencije izmerene neposredno nakon opterecenja, i vrednosti sréane frekvencije izmerene nakon
60 sekundi od zavr3etka vezbe (HRR, ). Drugi je izratunat pomocu semi-logaritamske regresione tehnike (T30). Treci
indeks HRR-a smo odredili kao vremensku konstantu nagiba eksponencijalne krive koja se dobija ,fitovanjem” peto-
minutnog oporavka sréane frekvencije.

Rezultati: Oporavak sréane frekvencije nakon opterecenja je brzi kod ispitanika muskog pola, procenjuju¢i prema
parametrima HRR, i T30..Istovremeno, vremenska konstanta eksponencijalne krive (T) se ne razlikuje izmedu po-
lova.

Zakljucak: Opisane promene kardiovaskularne homeostaze, indukovane supra-maksimalnim optereé¢enjem, dovele
su do nepotpune obnove vagusnog tonusa. Oporavak sréane frekvencije i parasimpaticka reaktivacija su bile
izrazenije kod muskih ispitanika, u poredenju sa Zenskim.

Kljuéne redi: parasimpaticka reaktivacija, oporavak sréane frekvencije, supra-maksimalno opterecenje
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Introduction: Sudden changes in cardiac autonomic regulation occur, at the period that follows strenuous exercise,
that may alter cardiovascular homeostasis. The initial rapid decrease of heart rate after exercise cessation is mainly
due to prompt restoration of vagal tone.

The Aim: The purpose of this study was to investigate the gender differences in parasympathetic reactivation from
supramaximal exercise.

Materials and methods: Gender differences in parasympathetic reactivation from a 30-s Wingate anaerobic test
were investigated in 16 male and 15 female volunteers. To quantify parasympathetic reactivation after exercise,
indices such as HR recovery (HRR) and heart rate variability (HRV) have been used. Heart rate recovery was assessed
as the difference between the peak exercise heart rate (HR) and the HR recorded following 60 seconds of recovery
(HRR,). Time constant of the first 30 s post-exercise HR (T30) was determined as a negative reciprocal of the slope
of the regression line. Another time constant decay (T) was obtained by fitting the 5 minute post-exercise HRR into
a first-order exponential curve.

Results: Post exercise heart rate recovery was faster in male participants, demonstrated through HRR_ and T30, but
the time constant of the exponential heart rate decay (T) did not differ between the two genders.

Conclusion: In conclusion the immediate HRR and parasympathetic reactivation was affected by gender and was
augmented in male participants.

Key words: parasympathetic reactivation, heart rate recovery, Wingate anaerobic test
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a snaga je direktno srazmerna poprecnom preseku misi¢a. Bavljenje sportom utice na telesnu kompoziciju u smislu
povecanja misi¢ne mase a samim tim i snage misica koja se moze dinamometrijski proceniti.

Cilj: Procena vrednosti dinamometrijskih parametara vise misi¢nih grupa gornjih i donjih ekstremiteta kod Zena
razli¢itog nivoa fizicke aktivnosti, kao i utvrdivanje znacajnosti razlika u vrednostima izmerenih parametara.
Materijal i metode: IstraZivanjem je obuhvadeno 30 ispitanica podeljenih u dve grupe. Prvu grupu je Cinilo 15
sportistkinja, atleticarki iz klubova “Vojvodina“”i “Crvena Zvezda®“, dok je drugu grupu predstavljalo 15 nesportistkinja,
studentkinja medicine koje se nisu aktivno bavile sportom poslednjih Sest meseci, niti rekreativno upraznjavale
sportske aktivnosti. Svim ispitanicama su izmereni osnovni antropometrijski parametri (telesna masa i visina), kao i
dinamometrijski parametri (misi¢na snaga, odnosno maksimalno savladano opterecenje, misi¢ni rad i brzina misi¢ne
kontrakcije).

Rezultati: Poredenjem misi¢ne snage izmedu Zena koje su fizicki aktivne i studentkinja kao grupe neaktivnih Zena,
utvrdene su statisticki znacajne razlike u vrednostima svih dinamometrijskih parametara kako misi¢nih grupa
gornjih, tako i donjih ekstremiteta.

Zakljucak: Dobijene razlike u vrednostima izmedu dve grupe ispitanica mogu se objasniti specificnim zahtevima
sporta, odnosno uticajem kontinuirane, individualno dozirane fizi¢ke aktivnosti tipa treninga na povecanje misi¢ne
mase, kao i snage misica.

Kljuéne reci: dinamometrija, misi¢na snaga, fizicka aktivnost.
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Introduction: Skeletal muscles, as set a larger number of muscle fibers, can develop power directly proportional to
the cross section area of muscle. Physical activity affects body composition by increasing muscle mass and therefore
muscle strength and power, which can be measured using dynamometric method.

The Aim: Evaluation of dynamometric parameters of multiple muscle groups of upper and lower extremities in
women with different levels of physical activity, and assessment of significance of differences in values of measured
parameters.

Materials and methods: The study included 30 subjects divided into two groups. The first group consisted of 15
female athletes from clubs “Vojvodina” and “ Crvena Zvezda”, while the second group included 15 non-athletes,
medical students who are not actively engaged in sports for the last six months, or practicing recreational sports
activities. Basic anthropometric parameters (body weight and body height) were measured in all subjects, as well as
dynamometric parameters (muscle strength, power, work and velocity of muscle contraction).

Results: Comparing dynamometric parameters between women who are physically active and inactive female
students, statistically significant differences in values of all measured parameters (muscle groups of the upper and
lower extremities) were recorded.

Conclusion: Differences in values between two groups of subjects can be explained by the specific requirements of
sport, and continuing influence of programmed, individually dosed physical activity (training) resulting in increase in
muscle mass and muscle strength.

Key words: Dynamometry, Muscular strength, Physical activity.
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Uvod: Procena telesnog sastava, posebno velicine masne mase, ima veliki znacaj u klinickoj praksi, u proceni
zdravstvenih rizika vezanih za njeno povecanje i smanjenje. Fizicka aktivnost doprinosi promenama u telesnoj
kompoziciji u pravcu smanjenja masne i povecanja misiéne mase, $to se moze proceniti razli¢itim metodama.

Cilj: Procena antropometrijskih karakteristika i velicina masne mase kod mladih Zena razlicitog nivoa fizicke aktivnosti.
Materijal i metode: U istraZivanju je ucestvovalo 30 ispitanica podeljenih u dve grupe. Prvu grupu je Cinilo 15
nesportistkinja (studentkinja medicine), koje se nisu aktivno bavile sportom poslednjih Sest meseci, niti rekreativno
upraznjavale odredene sportske aktivnosti, dok je drugu grupu ¢inilo 15 sportistkinja (atleticarki). Kod svih ispitanica
mereni su: telesna visina, telesna masa, indeks telesne mase, odredivana je telesna kompozicija metodom
bioelektricne impedance, debljina koZnih nabora i telesni obimi.

Rezultati: Rezultati dobijeni merenjem indeksa telesne mase nisu pokazali statisticki znacajnu razliku izmedu
sportistkinja i nesportistkinja. Metodom bioelektri¢ne impedance izmerene su statisticki znacajno niZe vrednosti
masne mase u grupi atleti¢arki. Debljina koZnih nabora vi$a je kod studentkinja medicine uz statisticki znacajno
viSe rezultate grudnog, abdominalnog, nabora iznad tricepsa, natkolenice i potkolenice. Merenje telesnih obima je
pokazalo statisticki znacajnu razliku jedino kod obima grudi u korist sportistkinja.

Zakljucak: Postoje razlike u veli€ini masne mase i debljine koZnih nabora izmedu ispitivanih grupa koje se mogu
objasniti razli¢itim nivoom fizicke aktivnosti. Indeks telesne mase nije pouzdan pokazatelj telesne kompozicije, jer ne
diferencira masnu od misi¢no kostane mase.

Kljuéne reci: antropometrija, telesna kompozicija, fizicka aktivnost, masno tkivo
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Introduction: Assessment of body composition, especially size of fat mass, has great importance in clinical practice
in assessment of health risks related to its increase and decrease. Physical activity contributes to changes in body
composition decreasing fat and increasing muscle mass, which can be estimated by different methods.

The Aim: Assessment of anthropometric characteristics and total fat mass in young women with different levels of
physical activity.

Material and methods: Study included 30 subjects divided into two groups. First group consisted of 15 non-athletes
(female medical students) who didn’t practice sports for last six months, or recreational sports activities, while
second group included 15 female athletes. All subjects have been measured height, weight, body mass index,
skinfold thickness, body circumferences and body composition that was analysed using bioelectrical impedance
method.

Results: Results obtained by measuring body mass index showed no statistically significant difference between
athletes and non-athletes. Bioelectrical impedance method measured significantly lower values of fat mass in
athletes. Skinfold thickness was higher in medical students with significantly higher scores of thoracic, abdominal,
folds over the triceps, thigh and lower leg. Measurement of body circumferences showed statistically significant
difference only in scope of breast favoring athletes.

Conclusion: There are differences in size of fat mass and skinfold thickness between two groups, that can be
explained by different levels of physical activity. Body mass index is not reliable indicator of body composition,
because it doesn’t differentiate fat from musculoskeletal mass.

Key words: Anthropometry, body composition, physical activity, body fat mass
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UTICAJ DIJABETES MELITUSA TIPA 2 NA KVALITET ZIVOTA | ANKSIOZNOST
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Uvod: Dijabetes melitus tip 2 (DM) predstavlja bolest koju mozemo definisati kao stanje hroniéne hiperglikemije nastale kao
posledica apsolutnog ili relativnog nedostatka insulina, koja dovodi do poremecaja metabolizma ugljenih hidrata, masti |
belancevina. Sa sobom nosi veliki rizik od razvoja komplikacija, Sto moZe bitno uticati na kvalitet Zivota obolelog. Prema
Svetskoj zdravstvenoj organizaciji kvalitet Zivota se definise kao bolesnikova percepcija o uticaju bolesti i odgovarajuce terapije
na njegovu fizicku i radnu sposobnost, psiholosko stanje, socijalnu komunikaciju i somatsko zdravlje. Anksioznost, stanje koje
se karakterise osecanjem nelagode, nemira i napetosti udruZeno sa osec¢anjem moguce opasnosti i pretnje jedan je od
naj¢escih neuropsiholoskih komorbiditeta ove bolesti.

Cilj: Cilj ove studije bio je da se uporedi kvalitet Zivota | stepen anksioznosti obolelih od DM sa kontrolnom grupom zdravih
ispitanika.

Materijal i metode: Studija je koncipirana kao anamnesticka studijia koja je obuhvatila 80 Zena uzrasta 45-65 godina, od kojih
je bilo 40 sa klinicki dijagnostikovanim dijabetes melitusom tip 2, koje se lece na Klinici za endokrine bolesti Klinickog centra
Vojvodine, kao i40 zdravih Zena, koje su predstavljale kontrolnu grupu. Koris¢eni su upitnici, Short Form 36 (SF-36) upitnik za
procenu kvaliteta Zivota ispitanika i State-Trait Anxiety inventory (STAI) upitnici, koji omogucavaju procenu nivoa anksioznosti
kod istih. Dobijeni rezultati ove dve grupe su uporedjeni i statisticki obradjeni.

Rezultati: Dobijeni rezultati ukazuju da postoji statisticki znacajna razlika u kvalitetu Zivota obolelih od ove bolesti u poredjenju
sa kvalitetom Zivota kontrolne grupe, pri ¢emu ispitanici sa DM postizu vi$e vrednosti na svim ispitanim varijablama (fizicko
funkcionisanje, bol, opste zdravlje, vitalnost, socijalno funkcionisanje, emocije, mentalno zdravlje, aktivnosti). Prema
upitnicima o samoproceni utvrdjeno je da su nivoi anksioznosti znatno visi kod obolelih od DM u poredjenju s kontrolnom
grupom | to u oba testa: za merenje anksioznosti u datom trenutku | generalnog nivoa anksioznosti.

Zakljucak: Diabetes melitus tip 2 ima negativan uticaj na kvalitet Zivota, i oboleli od njega pate od visokog stepena anksioznosti
u odnosu na kontrolnu grupu.

Kljucne reci: Dijabetes melitus tip 2, kvalitet Zivota, anksioznost.
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Introduction: Type 2 diabetes mellitus (DM) is a disease that we can define as a state of chronic hyperglycemia which
occurs because absolute or relative insufficiency of insulin, which leads to the disorder of carbohydrate, lipid and
protein metabolism. By it self it carries a great risk of complications, which can infect the quality of life. According to
the World Health Organization the quality of life is defined as a patients perception of the influence of the disease
and appropriate therapy to his physical and work ability, psychological state, social communication and somatic
health. Anxiety, state that is characterized as a felling of discomfort, unease and tension with the feeling of possible
danger and threat, is one of the most often neuropsychological comorbidity of this disease.

The Aim: The aim of this research was to compare quality of life patience which have DM with the people without
acute and chronic disease, as to determine the level of anxiety in this patience.

Material and Methods: The study is designed as a case study which includes 80 women ages 45-65, 40 had clinical
diagnosed DM which is treated on the clinic for endocrinology disease, Clinical center of Vojvodina, as 40 healthy
women which represented the control group. Questionnaries that were used are Short Form 36(SF-36) questionary
that asseses the quality of life of patience and State-Trait Anxiety inventory (STAI) questionnaries which ables us to
evaluate the level of anxiety. The results from these two groups were compared and statistically processed.
Results: The results say that there is a statistically important difference in the quality of life between the patients
and the control group, where patients have higher values in every tested variables (physical functioning, role
physical, bodily pain, general health, vitality, social functioning, role emotional, mental health) . Acording to the
questionnaries about selfevaluation the level of anxiety is greatly higher in patients than in the control group, this is
the same in both tests: anxiety state and anxiety trait.

Conclusion: Diabetes mellitus type 2 has a negative influence in the quality of life, and patients suffering from it have
a high level of anxiety.

Key words: Type 2 diabetes mellitus, quality of life, anxiety.
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Uvod: Prekomerno znojenje ili hiperhidroza je suvi$no znojenje koje prevazilazi potrebe normalne termoregulaci-
je ili termohomeostaze organizma. Terapija ovog stanja predstavlja presecanje simpatickih vlakana ili unistavanje
simpatickih gangliona. Shodno ovim Cinjenicama pojavila se i ideja o kvantitativnom odredivanju aktivnosti vegeta-
tivnog nervnog sistema osoba sa hiperhidrozom pre i nakon simpatektomije. Kvantitativni marker procene stanja
vegetativnog nervnog sistema se bazira na varijabilnosti sr¢ane frekvencije (Heart Rate Variability, HRV).

Cilj: Cilj ovog rada je kvantitativno odredivanje aktivnosti vegetativnog nervnog sistema osoba sa hiperhidrozom pre
i nakon simpatektomije.

Materijal i metode: Ispitivanjem je obuhvadeno 18 ispitanika muskog pola i 22 ispitanika Zenskog pola. Merenja
varijabilnosti sréane frekvencije sprovedena su u dva navrata, dan pre operacije i mesec dana nakon operacije.
Rezultati: Postoje statisticki znacajne polne razlike vezane za vremenske parametre i pre i nakon simpatektomije.
Frekvencijski parametri HRV-a se nisu statisticki znacajno razlikovali izmedu ispitanika muskog i Zenskog pola. Uticaj
simpatektomije na parametre HRV je bio statisticki znacajan u grupi ispitanika Zenskog pola. Povecéanje vremen-
skih parametara HRV, logaritma snage visokog spektra (InHF), kao i njegove normirane vrednosti (HFn) ukazuju na
povisenje tonusa parasimpatikusa, dok normirana vrednost snage spektra niske frekvencije (LFn) nakon operacije
ukazuje na pad simpatickog tonusa. Kod muskaraca ni vremenski ni frekvencijski parametri nisu pokazali statisticki
znacajne promene nakon operacije.

Zakljucci: Postoje polne razlike u vriemenskim parametrima HRV-a i pre i nakon operacije. Simpatektomija je znacajno
uticala na kvantitativne markere HRV-a u grupi ispitanika Zenskog pola, u smislu poviSenja parasimpatickog tonusa, a
sniZenja simpatickog tonusa nakon operacije.

Kljuéne reci: HRV metoda, simpatektomija, hiperhidroza
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Introduction: Hyperhidrosis is excessive sweating that exceeds the needs of normal thermoregulation. Interruption
of the sympathetic chain by thoracoscopic sympathectomy is an effective treatment for essential hyperhidrosis.
Considering these facts, it is reasonable to postulate that sympathectomy affects the autonomic nervous system.
The quantitative marker of autonomic function is based on the heart rate variability (HRV).

The Aim: The aim of this study was to quantify the activity of the autonomic nervous system in patients with pri-
mary hyperhidrosis before and after sympathectomy. Materials and Methods: In this study 22 female and 18 male
subjects were included. Measures of Heart Rate Variability were collected one day before and one month after the
surgery.

Results: There are significant gender differences regarding the time domain markers before and after sympathec-
tomy. No gender differences were detected analyzing frequency domain variables. The influence of sympathectomy
on HRV variables was statisticaly significant in the group of female participants. The increase of time domain vari-
ables and high frequency spectral ranges (InHF and HFn) represent increased parasymphatetic tone, while the low
frequency band (LFn) after the surgery showed decreased sympathetic tone. No change was detected comparing
time and frequency domain variables before and after sympathectomy in group of the male participants.
Conclusion: There are sex differences in time domain markers of HRV both before and after surgery. Sympathectomy
has significantly influenced the quantitative markers of HRV in a group of female subjects, in terms of increase para-
sympathetic tone and decrease sympathetic tone after surgery.

Key words: HRV, sympathectomy, hyperhidrosis




ANAEROBNI KAPACITET U RAZLICITIM SPORTSKIM DISCIPLINAMA
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Uvod: Uspeh u sportu zavisi od pet stvari. Od taktike, tehnike, motivacije, aerobnog i anaerobbnog kapaciteta. Nivo
anaerobnog kapaciteta se lako moze odredtit pomoc¢u Wingate testa..

Cilj rada: Da se odredi anaerobni kapacitet kod sportista koji se bave razli¢itim sportskim disciplinama.

Materijal i metode: Za istrazivanje je koris¢rn Wingate anaerobni test, a merenja su sprovedena na 128 sportista (29
kosarkasa, 27 odbojkasa, 17 rvaca, 21veslaca i 34 fudbalera).

Rezultati: Najvece vrednosti maksimalne snage (peak power, PP), parametara Wingate testa, zabelezeni su kod
kosarkasa (1018.07+142.61 W), odbojkasa (1122.81+137.51 W) i rvaca (1024.41+151.85 W). NajniZe vrednosti
dobijene su kod fudbaler (844.50+139.05 W) i veslaca (901.10+126.41 W).

Zakljuéak: Rad ukazuje na znacajne razlike u anaerobnom kapacitetu izmedu sportista razli¢itih sportskih disciplina.
Rezultati istraZivanja su znacajni trenerima, mogu im pomodi u izradi efikasnog plana treninga i tako dovesti do
poboljsanja sportskih rezultata.

Klju€ne reci: Wingate test, anaerobni kapacitet, maksimalna snaga
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Introduction: Success in sport depends on five things: tactic, technique, motivation and aerob and anaeronb
capacity. We can measure anaerob capacity with Wingate test.

The Aim: Was to investigate the values of anaerobic energetic capacity in different sport disciplines.

Materials and Mehods: Wingate anaerobic tests were conducted on 128 elite athletes (29 basketball players, 27
volleyball players, 17 wrestlers, 21 rowers and 34 football players ). Peak power (PP), was measured as a marker of
anaerobic capacity.

Results: The highest values of peak power were measuered in basketball players (1018.07+142.61 W), in volleyball
players (1122.81+137.51 W) and in wrestlers (1024.41+151.85 W). The lowest value of peak power was registered in
rowers (901.10+126.41 W) and in football players (844.50+139.05W).

Conclusion: We foud a significant difference in the anaerobic capacity of athletes of various sport disciplines.
Coaches or other sport experts in the field, in the future, could find these markers useful to follow and improve the
athletes performance.

Key words: Wingate test, Anaerob capacity, Peak power
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Uvod:Latentni period zdruzenog akcionog potencijala (CAP) predstavlja vrijeme od primjene elektricne drazi do
pojave CAP dok latentni period pika predstavlja vrijeme od primjene elekticne drazi pa do pojave pika CAP.

Cilj rada: Cilj ovog rada je bio da se utvrdi uticaj visoko-molarnog rastvora lidokain-hlorida na provodljivost nervnih
vlakana.

Materijal i metode: U nasem eksperimentu, ispitivan je odgovor 20 Zabljih iSijadicnih nerava, podijeljenih u
kontrolnu i eksperimantalnu grupu (10 nerava u svakoj grupi). Nervi su nakon preparacije inkubirani u Ringerovom
rastvoru (2,0 mmol/| rastvor kalcijuma) 2 sata, nakon ¢ega su po prvi put izmjerene vrijednosti latentnih perioda.
Zatim su nervi kontrolne grupe inkubirani u Ringerovom rastvoru, a nervi eksperimentalne grupe u 100,0 mmol/I
rastvoru lidokaina tokom 15 minuta. Nakon toga, nervi su isprani i ponovo inkubirani u Ringerovom rastvoru.
Mijerenja amplitude CAP-a su vrSena nakon 30, 60, 120 i 180 minuta tokom perioda oporavka. CAP je indukovan
pomocu stimulatora, pojedinaénim elektri¢nim stimulusom, a amplituda je mjerena pomocu digitalnog osciloskopa.
Podaci su prikupljeni i obradeni pomocu statistickog kompjuterskog programa GraphPadPrism 5.0.

Rezultati: Nakon 30 minuta oporavka odgovora nerava iz eksperimentalne grupe nije bilo.Razlike duzina oba latentna
perioda izmedju grupa ispitivanih nerava su bile statisticki znacajne na 60,120,180 minuta oporavka. (p<0.01).
Zakljucak: Posto latentni periodi predstavljalju vrijeme provodjenja brzih i sporih nervnih vlakana pri koncentraciji od
100,0 mmol/I lidokain-hlorida imamo ireverzibilno usporenje provodnje kako sporih tako | brzih vlakana.

Kljuéne rijeci: lidokain, CAP, amplitude.

EFFECTS OF HIGH CONCNETRATIONS OF LIDOCAINE HLORIDE ON THE RECOVERY OF THE COMPOUND
ACTION POTENTIAL LATENCY PERIODS
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e-mail address: jvnmilic70@gmail.com

Mentors: Jelena Séeki¢ MD?, prof. Mara Drecun?
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Introduction: The onset latency period of the compound action potential (CAP) represents the time between the
stimulus artifact and the CAP onset while the peak latency period is the one between the stimulus artifact and the
CAP peak.

Objective: The aim was to examine the recovery of nerve fibers conductivity after application of high concentrations
of lidocaine.

Method: In the study, 20 frog sciatic nerves, divided into two groups (10 nerves in each group), were examined.
Nerves were incubated in Ringer solution (2,0 mmol/l calcium solution) for 2 hours and control measurements
of latency periods were taken. Than, nerves were incubated for 15 minutes in: Control group: Ringer solution;
Experimental group: 100,0 mmol/| lidocaine solution. After that, nerves were washed and incubated in Ringer
solution. Measurements of CAP were done after 30, 60, 120 and 180 minutes. CAP was induced by stimulator with
single electrical stimulus and latency periods were measured using digital oscilloscope. Data were collected and
analysed using the statistical computer programe GrapPadPrism 5.0.

Results: After 30 minutes, both latency periods of all nerves in the experimental group were completely blocked. The
difference in mean values of both latency periods between the groups was statistically significant at 60, 120 and 180
minutes of the recovery period (p<0.01).

Conclusion: Since the latency periods represent the nerve impulse conduction time along fast and slower conducting
fibers, conductivity along the corresponding fibers was ireversibly reduced during 180 minutes after the application
of 100,0 mmol/! lidocaine.

Keywords: Lidocaine, CAP, latency periods.
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ZNACAJ 1IZOLOVANOG PRODUZENOG QTc INTERVALA KOD FIZICKI AKTIVNIH ISPITANIKA
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Mentor: prof. dr Sanja Mazi¢
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Uvod: Fizioloska adaptacija na fizicku aktivnost, poznata kao sportsko srce odlikuje se i elektrofizioloskim promenama.
Medutim, u nauc¢noj javnosti vodi se polemika oko toga koliko produzen QTc interval je fizioloski a koliko je to siva
zona koja moze ukazivati na neke patoloske promene kod sportista.

Cilj: Cilj ovog rada bio je da se utvrde, opiSu i uporede karakteristike EKG zapisa kod fizicki aktivnih i nekativnih
ispitanika kao i da se utvrdi da li je u populaciji fizicki aktivnih ispitanika vrednost QTc intervala produzena.
Materijal i metode: U studiji je uCestvovalo 35 fizicki aktivnih ispitanika (28.36 + 4.67 godina) i 30 fizi¢ki neaktivnih
ispitanika (27.62 £ 2.52 godina). Svim ispitanicima uraden je 12 — kanalni elektrokardiogram.

Rezultati: Kod 27 (76.0%) ispitanika iz grupe fizicki aktivnih prisutna je sinusna baradikardija, dok se u grupi fizicki
neaktivnih, sinusna bradikardija nalazi kod jednog ispitanika (3.3%). QTc intervala je znacajno produzeno kod fizicki
aktivnih ispitanika (p < 0.05). Prema Sokolow-Lyon voltaznom kriterijumu za hiprtrofiju leve komore (LVH), dva (6%)
ispitanika iz grupe fizicki aktivnih ima znake LVH, dok to nije slucaj ni sa jednim ispitanikom iz grupe fizicki neaktivnih
(p < 0.05). Minimalna inverzija T talasa (< 0.2 mV) u viSe od dva odvoda prisutna je kod 8 (23%) ispitanika iz grupe
fizicki aktivnih, dok ni jedan fizi¢ki neaktivan ispitanik nije imao inverziju T talasa (p < 0.01).

Zakljuéci: Promene u EKG fizicki aktivnih ispitanika su razli¢ite u odnosu na fizicki neaktivne. Fizi¢ki aktivni ispitanici
imali su znacajno produZen QTc interval u odnosu na fizicki neaktivne ispitanike.

Kljuéne redi: fizicki aktivni ispitanici, EKG, QTc interval.

THE IMPORTANCE OF EXTENDED ISOLATED QTc iINTRVAL IN ATHLETES

Author: Marija DZodan, Natasa Erak
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Mentor: prof. dr Sanja Mazi¢

Department of Physiology, Faculty of Medicine University of Belgrade.

Introduction: adaptation on physical activity, known as athlete’s heart is characterized by electrophysiological
changes. However, there are controversies about how a prolonged QTc interval is a physiological as much as a gray
area that may indicate a pathological condition in athletes.

The Aim: In order to evaluate this finding, we compare electrocardiographic changes of trained and untrained
subjects.

Materials and Methods: A total number of 35 trained (mean (SD) age 28.36 (4.67) years) and 30 (mean (SD) age
27.62 (2.52) years) untrained male subjects participated in this study. Electrocardiograms (ECGs) were recorded for
each subject.

Results: Trained subjects had a significantly higher prevalence of sinus bradycardia (76.0% vs 3.3%; p<0.01) than
untrained (p < 0.05). The QTc interval were statistically more prolonged in trained than untrained. The Sokolow-Lyon
voltage criterion for left ventricular hypertrophy (LVH) was more common in trained individuals (6% vs 0% p < 0.05)
compared with untrained. Minor T wave inversion (less than 0.2 mV) in more than two leads was absent in untrained
and present in 8 (23%) trained subjects (p < 0.01).

Conclusion: ECG changes in trained subjects are dissimilar to those in untrained subjects. Physically active subjects
had significantly prolonged QTc interval compared to physically inactive subjects.

Keywords: trained; ECG; QTc interval.
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PROMENE BALANSA KALIJUMA U PACIJENATA SA ARTERIJSKOM HIPERTENZIJOM
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Uvod: Kalijum predstavlja glavni regulator tonusa glatkih misi¢a u zidu krvnog suda, vazan je za odrzanje tonusa
krvnih sudova, a poseduje i direktno vazodilatatorno dejstvo na krvne sudove.

Cilj rada: Cilj rada bio je da se ispita uticaj dijete sa razlic¢itim nivom kalijuma na vrednosti krvnog pritiska.

Matrijali i metode: Ispitivanjem je obuhvaceno 126 ispitanika, od kojih je 20 cinilo kontrolnu grupu zdravih a
106 eksperimentalnu (klinicku) grupu, koju su Cinili novotkriveni pacijenti sa arterijskom hipertenzijom. Pacijenti
eksperimentalne grupe podeljeni su u dve podgrupe, na osnovu dnevnog unosa kalijuma.

Rezultati: Uocena je statisticki znacajna razlika izmedu vrednosti sistolnog krvnog pritiska kontrolne grupe i
prve podgrupe klinicke grupe (p<0.001), a statisticki znacajna razlika nije uocena izmedu vrednosti sistolnog
krvnog pritiska prve eksperimentalne podgrupe pre | posle tretmana. Takode nije postojala statisticki znacajna
razlika izmedu vrednosti dijastolnog krvnog pritiska unutar prve podgrupe klinicke grupe | kontrolne grupe, ali je
zabeleZena statisti¢ki znacajna razlika izmedu vrednosti dijastolnog pritiska kontrolne | eksperimentalne grupe pre
| nakon tretmana (p<0.001). ZabeleZena je statisti¢ki zanacajna razlika u vrednostima sistolnog | dijastolnog krvnog
pritiska izmedu kontrolne | druge podgrupe klinicke grupe (p<0.001), kao | unutar druge klinicke podgrupe 30 | 90
dana nakon tretmana (p<0.01, p<0.05).

Zakljucak: Dijeta bogata kalijumom ima ditrektan efekat na redukciju krvnog pritiska. Redukcija krvnog pritiska je
direktno zavisna od veli¢ine dnevnog unosa kalijuma hranom | duzine tretmana.

Kljucne reci: kalijum, dijastolni krvni pritisak, sistolni krvni pritisak, tretman

CHANGES OF POTASSIUM BALANS IN PATIENTS WITH ARTERIAL HYPERTENSION
Author: Ksenija Vuksanovi¢
E mail adress:pavlem85@gmail.com
Mentor: prof. dr. Slavimir Veljkovi¢
Department of Physiology, Faculty of Medicine University of Ni$

Introduction: Potassium repreyents main regulator of vascular tonus, and it also has direct vazodilatatory effect.
The Aim: The Aim of this paper was to examine the inflance of diete with different levels of potassium intake on the
velues of blood pressure.

Matherial and methodes: 126 subjects were included in the study, and among them 20 belong to the control group
of healthy volonteers, while 106 belong to the experimental (control) group, which consists of newly diagnosed
patients with hypertension. Patients of the experimental group were divided into two subgroups, according to the
daily intake of potassium.

Rezults: Statisticaly significant diference between the systolic pressure of the first clinical subgroup and control
group was observed (p<0.001), while statistically significant difference between the values of systolic blood pressure
in clinical group pre and after treatment. Statistically significant difference between diastolic blood pressure was
also observed between experimental and control group (p<0.001). Statistically significant differences between the
values of systolic and diastolic blood pressure between control and second subgroup of clinical group were observed
(p<0.001), as well between second clinical group, 30 and 90 days after the treatment.

Conclusion: Diet high in potassium has a direct effect on blood pressure reduction. Reduction of blood pressure is
directly dependent on daily potassium intake and the lasting of the treatment.

Key words: potassium, diastolic blood pressure, systolic blood pressure, treatment




METABOLICKI ODGOVOR NA TEST FIZIEKOG OPTERECENJA KOD FIZICKI
AKTIVNIH | NEAKTIVNIH ISPITANIKA
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Uvod: Masno tkivo obezbeduje supstance neophodne za misi¢nu kontrakciju. Glavni izvor oksidacije slobodnih
masnih kiselina (FFAs) tokom veZbanja su trigliceridi smeSteni u masnom tkivu i u misiénim vlaknima. Pri vezbanju
jakog intenziteta energija se dobija iz glukoze i misi¢nog glikogena.

Cilj rada: Cilj ovog rada bio je da se ispita da li posle testa fizickog opterecenja postoje razlike u metabolickom
odgovoru kod fizicki aktivnih i neaktivnih ispitanika.

Materijal i metode: Ovim istraZivanjem obuhvadeno je 10 vrhunskih sportista, vaterpolista i 10 fizicki neaktivnih
ispitanika muskog pola. Ispitanici su bili podvrgnuti testu fizickog optere¢enja na tredmilu. Svim ispitanicima je
uzimana krv u mirovanju, na kraju testa i u 30. minutu oporavka, iz koje je odredivan nivo glukoze i FFAs.

Rezultati: Nivo glukoze kod fizicki neaktivnih bio je statisticki znacajno veci na kraju testa (p<0.01) kao i u 30. minutu
oporavka (p<0.05) u odnosu na pocetak testa. Nivo FFAs u mirovanju bio je statisticki znacajno vedi kod fizicki aktivnih
u odnosu na fizi¢ki neaktivne ispitanike (p<0.05). Nivo FFAs kod fizicki aktivnih ispitanika bio je statisticki znacajno nizi
na kraju testa (p<0.01) kao i u 30. minutu oporavka (p<0.05) u odnosu na pocetak testa.

Zakljuéak: Rezultati ovih istrazivanja pokazuju da je viSegodisnji specifi¢ni trenazni proces doveo do fizioloskih
promena metabolizma vaterpolista. Ovo istrazivanje ukazuje da se kod vrhunskih sportista pri akutnoj fizickoj
aktivnosti energija neophodna za kontrakciju misi¢a dobija oksidacijom FFAs, dok se kod fizicki neaktivnih ispitanika
energija prvenstveno dobija iz rezervi glukoze u organizmu.

Kljuéne redi: fizicka aktivnost, glikemija, FFAs

MEBATOLIC ANSWER ON ERGOSPIROMETRIC TEST IN PREVIOUSLY HIGHLY TRAINED SUBJECTS AND PHISICALLY
INACTIVE SUBJECTS

Author: Rada Jeremi¢, Ankica Bjeli¢, Nebojsa Skorupan
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Mentor: asist. dr Marina DPeli¢

Department of Medical Physiology, Institute “Rihard Burijan”, Faculty of Medicine University of Belgrade

Introduction: Fat is an important substrate for muscule contraction. Triglycerides are considered to be the main
source of free fatty acids (FFAs) oxidised during exercise. At strenuous exercise energy must be obtained from
muscule glycogen and plasma glucose.

The Aim: To investigate is there a difference between metabolism of athletes and phisically inactive subjects after
phisical execise test on the treadmill..

Materials and Methods: This study included 10 athletes and 10 phisically inactive subjects. All the participans were
subjected phisical exercise test on the treadmill. Blood samples were taken from all participants durning the rest,
at the end of the test and in the 30. minutes of the recovery. Serum concentrations of glucose and FFAs were
determined from those samples.

Results: The level of glucose in physical inactive subjects was significantly higher at the end of the test (p<0.01)
and in 30. minutes of recovery (p<0.05) compared to the beginning of the test. The level of FFAs in athlets was
significantly higher compared to physically inactive subjects in 30. minutes of recovery (p<0.05). The level of FFAs in
athlets was significantly lower at the end of the test (p<0.01) and in 30. minutes of recovery (p<0.05) compared to
the beginning of the test.

Conclusion: Results of this investigation showed that in highly endurance trained subjects metabolism was
phisiological changed. This work showes that energy necessary for contraction in athlets obtained from FFAs
oxidised, while energy necessary for contraction in phisical inactive subjects obtained from glucose.

Keywords: physical activity, glucose, FFAs

POVREDE SAKE | RUCNOG ZGLOBA U KIKBOKSU
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Uvod: Kikboks je zapadnjacki sport — jedinstven odgovor velikom broju isto¢njackih borilackih vestina u kom preovladavaju kon-
tuzije, distorzije, luksacije.

Cilj: Ispitivanje uticaja telesnih osobina sportiste i procesa treniranja na pojavu i distribuciju povreda Sake i ru¢nog zgloba u
kikboksu.

Materijal i metode: Retrospektivno ispitivanje je obuhvatilo 193 kikboksera uzrasta od 11 do 56 godina, iz Viojvodine i reprezen-
tacije Srbije, metodom slucajnog odabira u toku 2011. godine. Uzorak su Cinili ispitanici oba pola, 155 muskog i 38 Zenskog pola.
Ispitivanje se sastojalo od popunjavanja upitnika, uvida u medicinsku dokumentaciju povredenih i RTG snimaka. Praceni su visina
i masa tela, broj sati treniranja (3 h, 5 h, 7,5 hii viSe od 7,5 h), broj meceva, broj i teZina povrede $ake i nacin leCenja. Ispitivan je i
nacin le¢enja (bandaziranjem, elasti¢nim zavojem ili gazom, kremama,hladnim oblogom, stavljanjem longete ili gipsa, posetom
kineziterapeutu, posetom nadrilekaru) i ko je lecio povrede (sam, sportski lekar, ortoped, fizijatar, neurohirurg, nadrilekar).Ispita-
nici su podeljeni u dve grupe: grupu A su Cinili sportisti koji treniraju manje od 5 godina, a grupu B oni koji treniraju 5 ili vise godina.
Rezultati: Na povredivanje Sake i ruénog zgloba u kikboksera uti¢u kako telesna visina i teZina, tako i trajanje treninga i ukupna
duZina treniranja. Broj povreda kod muskaraca najvise zavisi od broja meceva, od duZine treniranja i godina Zivota. Kod Zena
statisticki znacajan uticaj imaju samo godine Zivota i broj sati provedenih u treniranju. Najucestalije povrede u obe polne grupe
kikboksera su povrede koje sami lece. 20 muskaraca ( 30,3%) bilo je primorano da se zbog preloma, ili is¢asenja kostiju Sake
obrati ortopedu nakon ¢ega je le¢eno gipsom. Skoro petina muskih , njih 13 (19,7%) kao i dve devojke (18,2%) nakon ovog
le¢enja obavljala je produZenu rehabilitaciju pod nadzorom fizioterapeuta. | pored svih raspoloZivih nacina lecenja 7 sportista(
9,1%) pomoc je potrazilo kod nadrilekara.

Zakljucak: Faktori koji utiCu na nastanak povreda su duZina bavljenja sportom i godine Zivota. Takmicari koji viSe od 7 ¢asova
nedeljno provedu trenirajudi skloniji su povredama, kod Zena su povrede ¢e$cée ukoliko treniraju manje od 3 ili viSe od 7 sati ne-
deljno.Vedi broj takmicarskih meceva predstavlja faktor rizika za vedi broj povreda.Masa tela i visna tela imaju znacaj u nastanku
povreda. Tezi i visi takmicari se ¢eS¢e povreduju od nizih i laksih i ova razlika je statisticki znacajna p<0,01.Neadekvatno le¢enje
dovodi do ¢esce pojave ponovnog povredivanja i kasnijih komplikacija u le¢enju.

Kljuéne reci:kikboks,Saka,povredivanje

INJURIES OF THE HAND AND WRIST IN KICKBOXING
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Introduction: Kickboxing is a Western sport—the unique answer to a great number of martial arts that come from the East in which the most
dominant injuries are contusions, distortions and luxations

The Aim: Investigation of the effect of body condition of athletes and the training process on the occurrence and distribution of hand inju-
ries and wrist in kickboxing

Materials and Methods: Retrospective research included 193 professional athletes in total: kick boxers from Viojvodina Province and boxers
from the national team of Serbia, chosen at random. The research included both sexes155 subjects were male and 38 female. The test consisted
of filling out a questionnaire, insight in the medical documentation of the injured and RTG. We followed the body weight and height, number
of hours of training (3h, 5h, 7.5h and more than 7.5h), the number of matches, the number and severity of hand injuries and treatment. We
studied the mode of treatment (bandages, elastic bandage or gauze, creams, cold compress,, placing splints or plaster,visit to kinesiology thera-
pist and pseudodoctor) and who treated the injurys ( |, sports doctor, orthopedist, physiatrist,neurosurgeon, pseudodoctor). Subjects were di-
vided into two groups: Group A consisted of athletes who train less than 5 years and group B those who train 5 or more years.

Results: On the injury of wrist and hand in kikbokser affect both height and weight, and duration of training and the overall length of train-
ing. The number of injuries in men depends on the number of matches, the length of training and years of life. In women, statistically signifi-
cant effect only with the age and number of hours spent in training. The most frequent injuries in both gender groups kick boxers are often
treated by themselves. 20 men (30.3%) were forced due to fractures of the bone or luxation of the hand to tum to orthopedist and then were
treated with plaster. Almost a fifth of men,13 (19.7%) and two girls (18.2%) after this treatment, went to extended rehabilitation under the
supervision of a physiotherapist. In spite of all available modes of treatment 7 athletes (9.1%) sought help of pseudodoctor:

Condusion: Factors affecting the occurrence of injuries in sports are the length and age. Competitors who spent more than 7 hours per weekin
training tend to injuries, injuries in women are often when they train less than 3 hours or more than 7 hours per week. Anumber of competitive
matches is a risk factor for multiple injuries. Body weight and body hight have significance in the occurrence of injuries. Heavier and senior ath-
letes are more likely to hurt thair hands than the lower and lighter, and this difference was statistically significant p <0.01.Inadequate treat-
ment leads to an increased incidence of re-injury and subsequent complications in treatment.

Key words: kickboxing, hand, injuryies
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PROMENE NIVOA KORTIZOLA | TESTOSTERONA NAKON INTENZIVNOG PSIHO-FIZIEKOG STRESA
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Uvod: Intenzivno fizicko vezbanje uti¢e na promene nivoa anabolickih i kataboli¢kih hormona testosterona (T) i
kortizola (C). Sa druge strane utakmica predstavlja ne samo fizicki vec¢ i zna¢ajan psihicki stres za sportiste, te moze za
posledicu imati drugadiji obrazac promene nivoa hormona u odnosu na uobicajeno fizicko vezbanje.

Cilj rada: Cilj ovog rada bio je da se prate promene nivoa Ci T ragbista tokom i nakon utakmice i utvrdi da li se odnos
njihovih koncentracija u serumu menja, a ukoliko promene postoje, da se utvrdi koji period oporavka je neophodan
da bi se uspostavila ravnoteza ovih hormona.

Materijal i metode: Aktivnim sportistima ragbi kluba uzorci krvi su uzimani dan pred utakmicu, na dan utakmice kao
i prvog, treceg i Sestog dana nakon utakmice. Nivoi hormona odredeni su koris¢enjem ELISA metode a izraunat je i
koliénik njihovih koncentracija za svakog ispitanika (T/C koli¢nik).

Rezultati: Nivo kortizola bio je povedan na dan utakmice u odnosu na dan posle utakmice i tek Sestog dana oporavka
koncentracija C nije se statisti¢ki znacajno razlikovala u odnosu na bazalni nivo. Nivo testosterona bio je znacajno
povecan na dan utakmice kao i treceg dana nakon utakmice a Sestog dana nakon utakmice nije bilo razlike u odnosu
na bazalne vrednosti. T/C koli¢nik je bio zna¢ajno povec¢an nakon utakmice i ravnoteza ovih hormona uspostavljena
je Sestog dana oporavka.

Zakljuéak: Znacajno povisen nivo T/C koli¢nika nakon utakmice verovatno je potreban da bi se uspostavila
homeostaza narusena intenzivnim psihickim i fizickim naporom koji predstavlja ragbi utakmica.

Kljuéne reci: testosteron, kortizol, stres.

CHANGES IN LEVEL OF CORTISOL AND TESTOSTERONE AFTER INTENSE PSYCHOLOGICAL
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Introduction: Intensive physical exercise influences the levels of anabolic and catabolic hormones testosterone (T)
and cortisol (C).On the other hand,match represents not only physical but also a significant psychological stress for
athletes and can result in a different pattern of changes in hormone levels compared to common physical exercise.
Obijective: The objective of this study was to examine changes in blood levels of C and T rugby players during and
after the game,and to determine whether the T/C ratio changes,and if so,to find out which recovery period is
necessary to establish balance of these hormones.

Material anda methods: Blood samples from rugby players were taken the day before,on the competition day,and
on first,third and sixth day after the game.Hormone levels were determined using ELISA method and the ratio of
their concentrations for each subject (T/C ratio) was calculated.

Results: The level of cortisol was increased on the match day compared to the day after the game and only the sixth
day of recovery the concentration of C was not-significantly different compared to baseline.Testosterone level was
significantly increased on match day and third day after the game but on the sixth day of recovery,there was no
difference compared to baseline values.T/C ratio was significantly increased after the game and the balance of these
hormones has been established on the sixth day of recovery.

Conclusion: Significantly elevated T/C ratio after the game id probably required to establish homeostasis disturbed
by intensive mental and physica effort that represents the rugby match.

Key words: testosterone, cortisol, stress
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ANTROPOMETRIISKI I LIPIDNI PARAMETRI KOD FIZICKIH AKTIVNIH | SEDENTARNIH OSOBA
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Uvod. Umerena fizicka aktivnost smatra se vrlo efektnom metodom za podizanje opstih fizickih sposobnosti i
ostvarivanje vrhunskih rezultata u sportu, dok istovremeno doprinosi kvalitetu zdravlja osobama koje se bave
sedentarnim zanimanjima. Fizicko opterecenje ima izvanredan uticaj na zdravlje coveka jer prvenstveno olaksava
regulaciju nivoa holesterola u krvi i usporava razvoj ateroskleoze.

Cilj istraZivanja: da se odredi indeks telesne mase i lipidni profil fizicki aktivnih i sedentarnih osoba.

Metod. Ispitivanje je obuhvatilo 50 zdravih muskaraca podeljenih u dve grupe. Prvu grupu cinile su netrenirane
osobe, studenti pete godine medicine starosti 23 + 1.6 godina. Drugu grupu ispitanika sacinjavalo je 35 aktivnih
sportista (24 + 1.9). Obe ispitivane grupe bile su uravnoteZene prema svim bitnim obeleZjima (pol, starost, navike).
Ispitivani su slededi parametri indeks telesne mase (ITM), ukupni holesterol, lipoproteini velike gustine (HDL),
lipoproteini male gustine (LDL), trigliceridi i indeks ateroskleroze.

Rezultati. Ne postoji znacajna razlika u indeksu telesne mase izmedu ispitivanih grupa ali ve¢i broj sedanternih osoba
ima prekomernu telesnu masu. Fizicki aktivne osobe imaju znadajno veci nivo HDL-holesterola (p<0.05). Osobe koje
su fizicki neaktivne imaju veéu koncentraciju triglicerida i ukupnog holesterola u serumu nego testirani sportisti
(p<0.05). Ne postoji znacajna razlika u indeksu ateroskleroze kod ispitivanih grupa.

Zakljucak. Fizicko opterecenje umerenog intenziteta ima znacajnu ulogu u regulaciji lipdnog profila i protektivni
efekat na razvoj ateroskleoze.

Kljucne redi : fizicka aktivnost, indeks telesne mase, lipidi.

ANTROPOMETRIC AND LIPID PARAMETERS IN PHYSICALLY ACTIVE AND SEDENTARY INDIVIDUALS

Author: Stefan Simi¢
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Mentor: doc.dr Sonja Smilji¢
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Introduction. Moderate physical activities are considered to be a very effective method for improving the general
physical abilities as well as achieving considerable results in sport at the same time contrubuting to a better
health quality in individuals who perform sedentary jobs.

The Aim: to establish the BMI and the lipid profile in physically active and sedentary individuals.

Methods. 50 healthy male individuals belonging to two different groups were subjects of examination in this
research. The first group consisted of individuals who haven’t done any sport training , they were 5-th year
medicine students aged 23 + 1.6 year.The other group consisted of 35 active sportsmen aged 24 + 1.9. The
following parameters were examined :BM, total cholesterol, lipoproteins with high density , lipoproteins with low
density, triglycerides and the index of atherosclerosis.

Results. There isn’t a significant difference in the BMI in individuals belonging to different groups but yet more

of the overweight belong to the sedentary group. Physically active individuals have significantly higher level of
HDL cholesterol (p<0.05). Individuals who are not physically active have higher concentration of triglycerides and
total cholesterol in the serum than the examined sportsmen (p< 0.05). There isn’t a significant difference in the
atherosclerosis index between the examined groups.

Conclusion. Performing physical activities of moderate intensity plays an important role in the lipid profile
regulation and prevents from atherosclerosis.

Kye words : physical activity, BMI, lipids
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Uvod: Usled specifi¢ne fizicke aktivnosti kojoj podlezu sportisti mogu se videti adaptacijske promene na svim
organskim sistemima.

Cilj: Cilj rada bio je da ispita specificnost razlike respiratornih parametara usled adaptacije na fizicku aktivnost kod
vrhunski treniranih sportista u odnosu na fizicki neaktivne ispitanike.

Materijal i metode: Ovim istraZivanjem obuhvaceno je 14 vrhunskih sportista, vaterpolista i 14 ispitanika muskog
pola, koji se ne bave kontinuirano fizickom aktivnoséu. Svim ispitanicima uradena je dinamska spirometrija i odredeni
su: vitalni kapacitet pluéa (VC), forsirani vitalni kapacitet (FVC) i forsirani ekspirijumski volumen u prvoj sekundi
(FEV1), najveci (vrini) ekspirijumski protok (PEF), kao i procenat svih parametara u odnosu na predvidene vrednosti.
Rezultati: Nivoi VC, FVC i FEV1 bili su statisticki znacajno vedi u grupi fizicki aktivnih ispitanika u odnosu na fizicki
neaktivnu grupu (p<0.01 za VC, p<0.05 za FVC i FEV1). Vitalni kapacitet izrazen u procentima se statisticki razlikovao
u ispitivanim grupama (p<0.05), dok se pokazalo da iako su vrednosti forsiranog vitalnog kapaciteta i forsiranog
ekspirijumskog volumena u prvoj sekundi izrazenim u procentima ( FCV i FEV1 ) vece kod grupe fizicki neaktivnih
ispitanika, ta razlika nije statisticki znacajna (p>0.05). Najveci (vrsni) ekspirijumski protok bio je veci kod fizicki
aktivnih ispitanika u odnosu na fizi¢ki neaktivne ali ta razlika nije statisticki zna¢ajna (p>0.05).

Zakljucci: Rezultati ovog istrazivanja pokazuju da je viSegodisnji specifi¢ni trenazni proces doveo do fizioloskih
adaptivnih promena respiratornog sistema fizicki aktivnih ispitanika (vaterpolista) u poredenju sa fizicki neaktivnim
ispitanicima.

Kljuéne redi: fizicka aktivnost, respiratorni parametri.

PHYSIOLOGICAL ADAPTATION OF RESPIRATORY PARAMETERS OF PHYSICAL ACTIVITY
IN TOP TRAINED MALE ATHLETS
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e-mail address: stefanabelosevics@gmail.com
Mentor: doc. dr Sanja Mazi¢
Institute of Medical Physiology “Rihard Burijan“, Faculty of Medicine University of Belgrade.

Introduction: Due to specific physical activities which are subject to the athletes can see the adaptive changes in all
organ systems.

The Aim: : The objective was to examine the specific differences of respiratory parameters due to physical activity in
highly trained athletes compared to physically inactive subjects.

Materials and Methods: This study involved 14 elite athletes, water polo players and 14 male subjects who are
not engaged in ongoing physical activity. All subjects underwent dynamic spirometry and measured respiratory
parameters are: vital lung capacity (VC), forced vital capacity (FVC) and forced expiratory volume in first second
(FEV1), peak expiratory flow (PEF), and the predicted percentage of all parameters.

Results: The levels of VC, FVC and FEV1 were significantly higher in physically active subjects compared to physically
inactive (p <0.01 for VC, p <0.05 for FVC and FEV1). Vital capacity, expressed in percentages was statistically different
in the two groups (p <0.05), while it showed that although the values of forced vital capacity and forced expiratory
volume in first second expressed as a percentage (FCV and FEV1) were higher in the group of physically inactive
participants, that difference was not statistically significant (p> 0.05). The peak expiratory flow was higher in
physically active subjects compared to physically inactive, but this difference was not statistically significant (p>
0.05) .

Conclusion: These results show that a multi-year specific training process led to physiological adaptive changes of
the respiratory system in physically active subjects, compared with physically inactive.

Keywords: physical activity, respiratory parameters
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Uvod: Timus je primarni limfoidni organ koji obezbeduje mikrosredinu za razvoj T-limfocita nephodnih za razvoj
imunog odgovora. Na funkciju timusa znacajno uti¢e nivo polnih hormona, kao i starenje tokom kojega organ
znacajno atrofira, Sto se ogleda u redukciji zapremine funkcionalnog limfoidnog tkiva i povecanju zapremine masnog
tkiva. Celije imunskog sistema eksprimiraju oreksigeni hormon grelin i malobrojni podaci ukazuju da on moze
posredovati u aktivaciji T limfocita.

Cilj rada: Cilj rada bio je da se utvrdi da li centralna aplikacija grelina moZe uticati na strukturu i volumen timusa
pacova razliite starosti.

Materijal i Metode: KoriSéeni su pacovi Wistar nesrodnickog soja, muskog pola, starosti 5 nedelja i 2 meseca. Tokom
5 dana Zivotinje su dobijale intracerebroventrikularno grelin (1ug/dan), dok su kontrolne Zivotinje odgovarajuceg
uzrasta dobijale fizioloski rastvor (5ul/dan) istim postupkom. Nakon tretmana, pacovi su Zrtvovani, izolovan je i
izmeren timus, a na histoloskim preparatima stereoloskom analizom, metodom brojanja pogodaka, odredivane su
relativna i apsolutna zapremina timusnih odeljaka (kore, medule i vezivnog-adipoznog tkiva).

Rezultati: Kod dva meseca starih kontrolnih Zivotinja pokazana je statisticki znaajna atrofija timusa (redukcija
ukupne mase timusa kao i volumena timusnog korteksa) u odnosu na pet nedelja stare kontrole. Tretman grelinom
doveo je do povecanja apsolutne mase timusa, kao i zapremine timusnog korteksa kod pacova obe starosne dobi.
Zakljucak: Centralna aplikacija grelina odlaze atrofiju timusa dva meseca starih Wistar pacova, tako da nema razlike
u masi timusa i zapremini korteksa dva meseca starih tretiranih Zivotinja i pet nedelja starih kontrolnih Zivotinja.
Rezultati ukazuju na stimulativno delovanje grelina na strukturu, a verovatno i na funkciju, timusa.

Kljuéne reci: struktura timusa, grelin

GHRELIN INFLUENCES THYMIC STRUCTURE IN PERIPUBERTAL AND ADULT RATS
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Introduction: Thymus is the primary lymphoid organ that provides microenvironment for development of
T-lymphocites required for establishing efficient immune response. Its functions dependend on gonadal hormone
levels and age. Ageing induces significant thymic atrophy accompanied by reduction of volume of true lymphoid
tissue and increase in volume of adipose tissue. Orexigenic hormone ghrelin is expressed by immune cells and scarce
data indicate that it might regulate T cell activation.

The Aim: The aim of this study was to establish if intracerebroventricular application of ghrelin might influence
thymic volume and structure.

Materials and Methods: Male Wistar rats, 5 weeks and 2 months old were used in this experiment. Experimental
groups were treated intracerebroventriculary with 1ug of ghrelin during 5 days, while the control groups received
Sul of saline in the same way. Following the treatment, animals were sacrificed, their thymi were isolated, weighed,
fixed and processed for stereological analysis. Point counting method was applied for measuring the relative and
absolute volumes of thymic compartments (cortex, medulla and interlobular connective/adipose tissue).

Results: In control two-month-old animals significant thymic atrophy was showed (reduced absolute thymic weight
and reduced volume of thymic cortex) compared to five-week-old controls. Ghrelin treatment increased absolute
thymic weight and volume of thymic cortex in rats of both ages.

Conclusion: Intracerebroventricular application of ghrelin postpones thymic atrophy in two-month-old Wistar rats,
and there was no statistically significant difference in thymic weight and volume of thymic cortex in treated animals
of this age compared to five-weeks-old control animals. These results point to a stimulatory influence of ghrelin on
thymic size, and probably the function.

Key words: thymic structure, ghrelin
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UTICAJ KAMFORA NA VIJABILNOST | OKSIDATIVNI STRES TIMOCITA PACOVA
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Uvod: Kamfor (C, H, O) predstavlja biciklicni monoterpen, koji se nalazi Siroko distribuiran u biljkama. lako su dobro
poznata njegova antivirusna, antibiotska i analgeticka dejstva, njegov uticaj na celije imunog sistema i dalje je
nepoznat.

Cilj rada: U nasoj studiji pokusali smo da utvrdimo kakav uticaj poseduje kamfor na celije imunog sistema, kao i
potencijalne mehanizme ukljuene u ovaj proces.

Materijal i metode: Eksperimenti su izvodeni na pacovima Wistar soja, izolovani timociti su tretirani rastué¢im
koncentracijama kamfora (0.1, 1, 10 pg/bazenu) tokom 24h. Nakon isteka kultivacionog perioda odredivana je
vijabilnost timocita, promena ukupne intracelularne koli¢ine ROS-a i promena MMP.

Rezultati: Rezultati dobijeni u nasoj studiji pokazuju da aplikacija kamfora ne dovodi do statisticki znacajne
citotoksi¢nosti kao i da dovodi do porasta Celijske vijabilnosti. Inkubacija timocita sa kamforom dovela je
signifikantnog povecanja produkcije intracelularnog ROS-a, u svim testiranim koncentracijama, kao i do poremecaja
MMP-a.

Zakljucak: Kamfor nije izazvao znacajnu toksi¢nost timocita pacova, vec su visoke koncentracije kamfora povecale
vijabilnost timocita, ukazujuci na njegov stimulativni efekat na ¢elije imunog sistema. Indukcija oksidativnog stresa,
kao i poremecaj mitohondrijalnog membranskog potencijala, ne predstavljaju dominantan mehanizam citotoksicnog
dejstva na celije imunog sistema.

Kljuéne reci: Kamfor, vijabilnost, oksidativni stres, timociti pacova.

INFLUENCE OF CAMPHOR ON THE VIABILITY AND OXIDATIVE STRESS IN RAT THYMOCYTES
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Introduction: Camphor (C, H, O) is a bicyclic monoterpene, which is widely distributed in plants. Although well
known for its antiviral, antibiotic and analgesic effect, its effect on immune cells is still unknown.

The Aim: In our study we tried to determine what impact has camphor in immune system cells, as well as potential
mechanisms involved in this process.

Material and Methods: Experiments were performed on Wistar rats, isolated thymocytes were treated
with increasing concentrations of camphor (0.1, 1, 10 pg/ pool) for 24h. After the expiry of the cultivation period,
thymocyte viability, overall change in the amount of intracellular ROS and changes in MMP were determined.
Results: The results of our study indicate that application of camphor does not lead to statistically
significant cytotoxicity and that leads to an increase in cell viability. Incubation of thymocytes with camphor led
to significant increase of intracellular ROS production, in all tested concentrations, as well as disturbance of MMP.
Conclusion: Camphor did not cause significant toxicity of rat thymocytes, but high concentrations
of camphor increased the viability of thymocytes, indicating its stimulatory effect on the immune system. The
induction of oxidative stress and mitochondrial membrane potential disruption, is not the dominant mechanism of
cytotoxic effects on the immune cells.

Key words: camphor, viability, oxidative stress, rat thymocytes.
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Uvod: Modeliranje protoka ima direktne implikacije za bolje biofizicko razumevanje arterijske hemodinamike.

Cilj rada: Cilj rada je bio da razvijemo model arterijskog protoka i rekonstruisanog modela pritiska baziranog na
jednodimenzionoj linearnoj teoriji u frekventnom domenu za talase koji se prostiru u elasticnim sudovima, kao i da
uporedimo karakteristike talasnog oblika promene pritiska u velikim arterijama gornjeg ekstremiteta.

Materijal i metode: Koris¢enjem infracrvenog senzora obavili smo istovremeno merenje protoka na brahijalnoj i
radijalnoj arteriji kod mladih, sredovecnih i starijih ispitanika.

Rezultati: Na osnovu podataka za koeficijent refleksije, terminalni otpor i dimenzije arterije, odredenih individualno
za svakog ispitanika, formirali smo jednodimenzioni matematicki model promene pritiska u arterijama zasnovan na
re$enjima asimetri¢nih Navier-Stoksovih jednacina za protok fluida kroz elasti¢ne cevi.

Zakljucéak: Uticaj refleksije usled terminalne otpornosti kod svih ispitanika u signalu pritiska se detektuje kao
poslednji talas u signalu, ali nema uticaja na maksimalnu vrednost pritiska.

Kljuéne redi: hemodinamika, matematicko modelovanje, arterijski pritisak

THE MODEL OF ARTERIAL PRESSURE WAVEFORM IN LARGE ARTERIES
OF THE UPPER EXTREMITY IN HUMANS
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Introduction: Blood flow modelling has direct implications for better biophysical understanding of arterial
hemodynamics.

The Aim: The aim of our study was to develop the model of arterial blood flow and reconstructed model of pressure
based on unidimensional linear theory in the frequency domain for the waves spreading in elastic tubes, and to
compare the characteristics of pressure waveform changes in large arteries of the upper extremity

Materials and Methods: By using infrared sensors, we performed the simultaneous measurements of blood flow in
the brachial and radial arteries in young, middle-aged and elderly subjects.

Results: Using the data for reflection coefficient, terminal resistance and arterial dimensions we formed a one-
dimensional mathematical model of the blood flow in arteries, based on the solution of asymmetric Navier-Stokes
equations for the flow of fluids in elastic tubes.

Conclusion: The reflection from the high resistance terminal beds is detected as the last wave in the recorded signal.
However, it has no effect on the maximal level of arterial pressure.

Key words: hemodynamics, arterial pressure, mathematical modelling




E®EKTU PASNIUHUTUX U30POPMU XOMOUMUCTEMHA HA MAPKEPE OKCUAATUBHOT CTPECA KO
U30/10BAHOI CPLA NALLOBA
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MeHTop: npod. Ap Bnagumup Jakoswesuh

Kategpa 3a ®usunonorujy, MeauumHckn Gakyntet, YHuBep3uTeT y Kparyjesuy

YBoa: JeanHcTBeHM 6UMOXeMMjcKM mpodwua xomoumctemHa (Hcy) ce ogsimkyje xemujckom peaktusHowhy Koja
nogpasymeBa LUMPOK CMEKTap MOMeKynapHux edpekata U TeHAEHLM]OM 4a NPOMOBULLIE OKCUAATUBHUM CTPECOM-
MHAyKoBaHy henujcky ToKCUYHOCT. BpojHe ennaeMnonoLKe CTyauje cy Nokasane a XunepxomouucTenHemuja, kKao
He3aBMCHM BaKTOP pu3MKa 3a KapAnoBsackynapHe 6onect, pemeT HopmanHe dyHKUMje eHAoTeNa NOCPeACTBOM
MexaHM3aMa Y Koje Cy YK/by4eHe peaKkTUBHe BPCTe KUCEOHUKa.

Linb uctpaxkusara: Lnb Hawer paga je 610 fa ce yTBpAM YTULA] PasaUuUTMX M30POPMU XOMOLMUCTEMHA Ha
napameTpe OKCUAATUBHOT CTPeca y M3010BaHOM CpLy NaLoBa.

Matepujan n metoge: Cpua (yKynaH 6poj n=18, 6 3a CBaKy eKCNepuMMEHTaNHy rpyny) n3onosaHa u3 coja Wistar
albino nauoBa, mywkKor nona, ctapocTu 8 Hegesba, TenecHe mace 180-200r, cy 6una npuk/byyeHa Ha JlaHreHgopd
anapaTt, TeXHWKOM peTporpafHe nepdysuje NpM KOHCTAHTHOM NPUTUCKY (70cm HZO) y3 agMUHUCTPaUMjy 3
nsodopme xomouuctenHa (DL-Hcy, L-Hcy TLHC n DL-Hcy TLHC), npumerbeHWX y WUCTOj KOHUeHTpaumju: 10 uM.
Y NpUKyN/beHUM y30pLMMa KOPOHAPHOT BEHCKOr ednyeHTa, cnektopoTomeTpujckn cy oapehusaHu cnegehun
napameTpu OKCUAATUMBHOI CTpeca: MHAEKC AUMuAHe nepokcupauuvje, mepeH Kao TBARS, asot moHokcua NO,
CynepoKcua aHjoH paaukan O,” n BoOAOHMK nepokena H,0,.

Pesyntatu: L-Hcy TLHC je f0BeO A0 CTaTUCTMUKM 3HAYajHOT CMarberba y ociobaharby O, Y OAHOCY Ha KOHTPO/IHY
rpyny, anu 6e3 3Ha4yajHUX NpoMeHa Apyrux mapkepa oKkcugaTtusHor ctpeca. DL-Hecy u DL-Hcy TLHC Hucy yTuuanm
3HaYajHO Ha NPOMEHY UCMUTMBAHMX NapameTapa NMKCUAATUBHOT CTPecay OAHOCY Ha KOHTPOHY.

3aksbyuak: [lobujeHn pesynTtatv nokasyjy aa L-Hcy TLHC nokasyje u3BectaH aHTUOKCUAATUBHU NOTEHLMjaN Na TaKo
MOMe NPEeACTaB/baTh Hajmatbe LWTeTaH 06AMK XOMOLIMCTEUHA 3a EHAOTENHY GYHKLM]Y.

K/by4He peymn: XoMOLUCTEUH- M30/10BaHO CPLIE NaLL0Ba- OKCUAATUBHU CTPeC.

THE EFFECTS OF DIFFERENT HOMOCYSTEINE ISOFORMS ON OXIDATIVE STRESS MARKERS IN
ISOLATED RAT HEART
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e-mail address: djoleperus@gmail.com

Menhtor: prof. dr Vladimir Jakovljevi¢

Department of Physiology; Faculty of Medicine, University of Kragujevac, Serbia

Introduction: The unique biochemical profile of homocysteine (Hcy) is characterized by chemical reactivity
supporting a wide range of molecular effects and by a tendency to promote oxidative stress-induced cellular toxicity.
Numerous epidemiological reports have established that hyperhomocysteinemia, a risk factor in cardiovascular
diseases, disturbs the normal endothelium functions through a mechanism in which reactive oxygen species seem
to be also involved.

The aim of study: The aim of our study was to estimate the influence of different homocysteine isoforms on
oxidative stress parameters in isolated rat heart. Material and methods: The hearts (total number n=18, 6 for each
experimental group) excised from Wistar albino rats, male sex, age 8 weeks, body mass 180-200 g, were retrogradely
perfused according to the Langendorff technique at constant perfusion pressure (70 cm H,0) and administered with
3 isoforms of 10 uM homocisteine (DL-Hcy, L-Hcy TLHC and DL-Hcy TLHC). In collected samples of the coronary
venous effluent, oxidative stress parameters (index of lipid peroxidation, measured as TBARS, superoxide anion
radical O,, hydrogen peroxide H,0, and nitric oxide NO) were determinated spectrophotometrically.

Results: L-Hcy TLHC induced significant decrease in level of O, release, comparing to control group, but without
significant changes in other oxidative stress markers. DL-Hcy and DL-Hcy TLHC did not affect significantly any of
estimated oxidative stress parameters comparing to control.

Conclusion: Obtained results shows that L-Hcy TLHC seems to have some antioxidative potential, and may be the
less dangerous Hcy compound for risk of endothelial dysfunction.

Key words: homocysteine - isolated rat heart - oxidative stress
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KOMPRESIVNE SUTURE UTERUSA KOD POSTPARTALNOG KRVARENJA
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Uvod: Postpartalna hemoragija predstavlja najcesé¢i uzrok maternalnog mortaliteta i morbiditeta.Najcesce
nastaje zbog atonije uterusa,traume genitalnog trakta,bolesti placente i koagulopatija.Lecenje ukljucuje
mehanicke,medikamentozne i hiruske metode,kombinovane sa reanimacijskim merama hipovolemijskog Soka.
Kompresivne suture uterusa predstavljaju konzervativni vid terapije,najpoznatija je B-Lynch sutura uterusa.

Cilj :Analiza mogucnosti sanacije postpartalne hemoragije konzervativnim putem tj primenom kompresivnih sutura
na uterus i naglasavanje znacaja ove metode u cilju ocuvanja reproduktivne sposobnosti Zene nakon postpartalne
hemoragije.

Materijal i metode:U retrospektivnoj studiji analizirane su 32 postpartalne hemoragije koje su dijagnostikovane u
Klinici za ginekologiju i akuSerstvo,KCS, Beograd u trogodisnjem periodu(2008-2010) Na osnovu hemodinamske
stabilnosti pacijentkinja kao i mogucénosti zaustavljanja krvarenja konzervativnim pristupom primenom kompresivnog
Sava na uterus kod pet pacijentkinja je izbegnuta radikalna histerektomija.Za analizu podataka koris¢ene su
standardne statisticke metode.

Rezultati:Od 32 pacijentkinje koje su imale postpartalnu hemoragiju,kod 24(75%)je uzrok krvarenja bila atonija
uterusa.Kod 5 pacijentkinja(15,62%) krvarenje je zaustavljeno primenom kompresivne suture materice i na taj nacin
je sacuvana fertilnost kod ovih Zena.

Zakljucak: Kompresivne suture uterusa predstavljaju jako bitan nacin sanacije postpartalne hemoragije jer pored
toga Sto sprecavaju radikalnu histerektomiju posledi¢no Cuvaju reproduktivnu sposobnost pacijentkinja.Odluka o
modalitetu le¢enja se donosi na osnovu klini¢kog stanja pacijentkinje i procene iskusnog akusera.

Kljuéne reci:-Kompresivne suture,B-Lynch sutura,atonija uterusa,postpartalna hemoragija

COMPRESSION SUTURES OF UTERUS AT POSTPARTUM HEMORRHAGE
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Introduction: Postpartum hemorrhage is the most common cause of maternal mortality and morbidity.Main
reasons are Uterine atony,trauma of the genital tract,placenta disseases and koagulopaties.Treating management
includes mehanic,medicament and surgical methods,combined with hypovolemic shock reanimation measured.
Compression sutures represent konservative aproach ,and the best known is B-Lynch suture of uterus.

The Aim: of this study was to examine the possibility of resolving the hemorrhage in the conservative way using the
compression sutures and to emphasise the importance of this method in order to preserve fertility of the patients.
Materials and Methods: This retrospective study includes 32 PH diagnosed in the Clinic for Gynecology and
Obstetrics, in the three year time.According the hemodynamic stability ,and the possibility of stopping the
hemorrhage conservativly using the compression suture on the uterus at five patients radical hysterectomy has
been avoided.For data analysis we have used standard statistics.

Results: Out of 32 pacients with the PH, 24 of them(75%) had the uterine atony as a main reason of hemorrhage.At
Five patients(15,62%)bleeding has been stoped by usage of the compression suture on the uterus,and in that way
we have saved the fertility of women.

Conclusion: Compression suture of uterus represent very important method of resolution of the PH not only by
preventing from radical hysterectomy but as well saving the fertility.The final decision about the management of the
treatement can be based on the on the clinical status of the pacient and the estimation of the experienced surgeon.
Keywords: Compression suture,B-Lynch suture,uterusa atony,postpartum hemorrhage

KORELACIJA FAKTORA RIZIKA, ULTRAZVUCNE DEBLIINE ENDOMETRIJUMA | HISTOPATOLOSKOG NALAZA
KOD PACIJENTKINJA SA KARCINOMOM ENDOMETRIJUMA
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Uvod: Karcinom endometrijuma je jedan od najces¢ih maligniteta genitalnog trakta u Zenskoj populaciji.
Indetifikovani su brojni faktori rizika za njegov nastanak, dok se debljina endometrijuma izmerena ultrazvukom
preko 5 mm smatra parametrom za dokazivanje ovog karcinoma.

Cilj rada: Cilj rada je bio istraziti povezanost faktora rizika, kao i debljinu endometrijuma kod obolelih Zena u
zavisnosti od hirurSkog FIGO stadijuma.

Materijal i metode: Retrospektivnom studijom u trajanju od 12 meseci su obuhvaéene 73 pacijentkinje sa karcinomom
endometrijuma. Uzeti su anamnestic¢ki podaci i uradeni ginekoloski i ultrazvuéni pregled. Postoperativno je uradena
histopatoloska obrada preparata i izvriena klasifikacija po FIGO stadijumima.

Rezultati: Analizirajuéi faktore rizika dobijeno je da znadajno vise pacijentkinja nije imalo dijabetes (x2=65,288;
p=0,000), znacajno vise pacijentkinja je imalo hipertenziju (x>=7,247; p=0,007) i statisticki znacajno vise pacijentkinja
je bilo gojazno (x*=30,260; p=0,000). Sve ispitanice su imale debljinu endometrijuma vec¢u od 5mm. Najvise
pacijentkinja je imalo 1B, a najmanje 3A FIGO stadijum oboljenja (x?=51,192; p=0,000). Statisticki su znacajno
povezane debljina endometrijuma i karcinom endometrijuma.

Zakljucci: U nasem istrazivanju kao znacajni faktori rizika izdvojili su se gojaznost i hipertenzija. Ultrazvu¢no izmerena
debljina endometrijuma bila je parametar koji ukazuje na postojanje ovog karcinoma i znacajno je povezana sa
karcinomom endometrijuma.

Kljucne reci: Karcinom endometrijuma, faktori rizika, transvaginalni ultrazvuk, FIGO stadijumi

CORRELATION OF RISK FACTORS, ULTRASOUND ENDOMETRIAL THICKNESS AND HISTOPATHOLOGICAL FINDINGS
IN PATIENTS WITH ENDOMETRIAL CARCINOMA
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Introduction: Endometrial carcinoma is one of the most common malignancy of the genital tract in women.
Numerous risk factors have been identified for its development, and the endometrial thickness measured by
ultrasound greater than 5 mm is considered the parameter for the detection of this cancer.

The Aim: The aim of study was to determine the association of risk factors, and endometrial thickness depending
on the FIGO surgical stagig.

Materials and Methods: A retrospective study of 12 months included 73 patients with endometrial carcinoma. We
took a medical history and did gynecological and ultrasound examination. Postoperative histopatlogical processing
was done and specimens were classified according to FIGO stage.

Results: The analysis of risk factors was obtained that significantly more patients had diabetes (x2 = 65.288, p =
0.000), significantly more patients had hypertension (x2 = 7.247, p = 0.007) and significantly more patients were
obese (x2 = 30.260, p = 0.000). All patients had an endometrial thickness greater than 5 mm. The most patients
had a 1B and the least had a 3A FIGO stage of disease. The endometrial thickness was significtaly associated with
endometrial carcinoma.

Conclusion: In our study as significant risk factors can be singled out obesity and hypertension. Ultrasound measured
endometrial thickness was a parameter that indicated the existence of cancer and it was significantly associated with
endometrial carcinoma.

Key words: Endometrial cancer, risk factors, transvaginal ultrasound, FIGO stages
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HIPERPROLAKTINEMUJA | INFERTILITET
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Uvod: Prolaktin je hormon koji se lu¢i u prednjem reznju hipofize neophodan za zapocinjanje lu¢enja mleka nakon
porodjaja. Istrazivanje hormonskih poremecajaje jedan od najvaznijih koraka u ispitivanju infertiliteta, te pri svakom
hormonskom ispitivanju koje se obavlja kod osoba sa infertilitetom neophodno je odrediti vrednost prolaktina.

Cilj: Cilj ove studije je bio da se proceni znacaj, uCestalost i efikasnost lecenja stanja hiperprolaktinemije kod
infertilnih pacijentkinja. 96 pacijentkinja je bilo ispitano u ovoj studiji.

Materijal i metode: Odgovarajudi uzorci periferne krvi su uzimani za hormonske analize u ranoj folikulanoj,
periovulatornoj i midlutealnoj fazi ciklusa. Izmedu 4 i 7 dana ciklusa ultrasonografska i hemodinamska ispitivanja su
sprovedena na ovarilajnom i uterusnom nivou.

Rezultati: Hiperprolaktinemija je detektovana kod 30 Zena, kod kojih se nivo prolaktina kretao izmedu 628.4-
8000 mIU/L. Zapodeta je terapija dopaminskim agonistima (bromokriptin/kabergolin) , individualno dozirano.
Menstrualna cikliénost, kao i nivoi prolaktina su se normalizovali kod svih pacijentkinja tri meseca nakon pocetka
terapije.

Zakljucak: Hiperprolaktinemija moZe da poremeti fertilni potencijal, te je njegova rana i precizna detekcija i
adekvatna terapija veoma vazna za uspostavljanje reguralne menstrualne ciklilcnosti i uspesni tretman infertiliteta.
Kljucne reci: hiperprolaktinemija, infertilitet.

HYPERPROLACTINEMIA AND INFERTILITY
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Introduction: A hormone prolactin, which is secreted in the front pituitary lobe, is necessary for the initiation
of secretion of milk after delivery. Researching of hormonal disorders is one of the most important steps in the
examination of infertility, so it is necessary to determine the prolactin level in case of every hormonal examination
of infertile women.

The Aim: The goal of this study was to estimate importance, frequency and efficiency of treatment of
hyperprolactinemia with infertile patients. In this study 96 patients were examined.

Material and Methods: The appropriate samples of perifery blood were taken for hormonal anlysis in early
folicular, periovulatory and midluteal phase of menstrual cycle . From the forth to seventh day of menstrual cycle
ultrasonographic and hemodynamic examination was conducted on ovarial and uterus level.

Results: Hyperlactonemia was detected among 30 women, whose prolactin level was in range from 628.4 to
8000mIU/L. Treatment with dopamin agonists was set up (bromocriptine/cabergoline) and individualy dosed.
Menstrual cycle, as well as prolactin levels were normalized among all the patients after 3 months of treatment.
Conclusion: Hyperlactonemia can disorder the fertility potential, so its early and precise detection, as well as
appropriate therapy are very important to establishing a normal menstrual cycle and succesful treatment of fertility.
Key words: Hyperprolactinemia, infertility.
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UTICAJ INSULINSKE REZISTENCIJE NA FUNKCIJU JAINIKA KOD ZENA KOJE BOLUJU OD SINDROMA
POLICISTIENIH JAINIKA
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Uvod: Sindrom policisti¢nih jajnika (PCOS) je jedan od najéesc¢ih endokrinoloskih problema reproduktivnog zdravlja
Zena. Osnovni hormonski disbalans u PCOS je povecdanje vrednosti androgena i/ili insulina u krvi.

Cilj: Cilj istrazivanja je ispitivanje uticaja insulinemije na lu¢enje androgena iz jajnika.

Materijal i metode: IstraZivanje obuhvata 40 pacijentkinja kojima je dijagnostikovan sindrom policisticnih jajnika.
Dijagnoza je postavljena prema Roterdamskim kriterijumima iz 2003.godine. Analizirani su rezultati OGTT testa sa
insulinemijama, vrednosti androstenediona, prolaktina, FSH, LH, progesterona i estradiola i klinicke karakteristike
sindroma: hirzutizam, akne i broj menstrualnih ciklusa u toku godine.

Rezultati: 18 pacijentkinjaimainsulinsku rezistenciju (45%). 24 pacijentkinje ima povecane vrednosti androstenediona
(60%). Uocena je statisticki znacajna pozitivna korelacija vrednosti androstenediona i bazalnog insulina (p<0,05).
Uocena je statisticki znacajna pozitivna korelacija vrednosti androstenediona i HOMA — IR (p<0,05).

Zakljucak: Rezultati su pokazali da se kod Zena sa PCOS u visokom procentu javlja insulinska rezistencija (45%
pacijentkinja) i povecanje vrednosti androgena u krvi (60% pacijentkinja). Rezultati su pokazali statisti¢ki znacajnu
pozitivhu korelaciju vrednosti androstenediona i bazalnog insulina, kao i statisticki znacajnu pozitivhu korelaciju
vrednosti androstenediona i HOMA — IR indeksa. Dobijene pozitivne korelacije ukazuju da postoji uzro¢no posledicna
veza insulinske rezistencije i vrednosti androgena kod Zena sa PCOS.

Kljucne reci: PCOS, OGTT, insulinska rezistencija, hiperandrogenizam

IMPACT OF INSULIN RESISTANCE ON OVARIAN FUNCTION IN WOMEN WITH POLYCYSTIC
OVARY SYNDROME
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Introduction: Polycystic ovary syndrome (PCOS) is one of the most common reproductive health problems of
women. The basic hormonal imbalance in PCOS is created by a combination of increased andogens and/or insulin.
The Aim: The aim of the research is to examine the impact of insulinemia on the secretion of androgens from the
ovary.

Materials and Methods: This study includes 40 women who were diagnosed polycystic ovary syndrome. The
diagnosis was made according to the Rotterdam criteria in 2003. We analyzed the results of OGTT test and
insulinemia, the values of androstenedione, prolactin, FSH, LH, progesterone and estradiol and clinical characteristics
of the syndrome: hirsutism, acne and the number of menstrual cycles during the course of a year.

Results: 18 patients have insulin resistance (45%). 24 patients have increased levels of androstenedione (60%). There
was a statistically significant positive correlation between the values of basal insulin and androstenedione (p<0,05).
There was a significant positive correlation between the values of androstenedione and HOMA — IR (p<0,05).
Conclusion: The results of this study show that high percentage of women with PCOS have insulin resitance
(45% of patients) and increased levels of androgens (60% of patients). The rersults show statistically significant
positive correlation of basal insulin and androstenedione, as well as statistically significant positive correlation of
androstenedione and HOMA — IR index. Obtained positive correlations indicate that there is a causality between
insulin resistance and levels of androgens in women with PCOS.

Key words: PCOS, OGTT, insulin resistance, hyperandrogenism




UTICAJ PORASTA BROJA CARSKIH REZOVA NA POJAVU ABRUPCIJE POSTELJICE

Autor: Uro$ Ravili¢, Petar Salevi¢, Aleksandra Zivanovi¢

e-mail adresa: urosravilic@gmail.com

Mentor: Doc. dr Ljiljana Mirkovi¢

Klinika za ginekologiju i akuSerstvo, Medicinski fakultet Univerziteta u Beogradu

Uvod: Abrupcija posteljice pretstavlja jedan od najéesc¢ih uzroka krvarenja u poslednjem trimestru trudnoce.
Nastaje kao rezultat poremecaja placentacije. Najznacajniji faktori rizika za nastanak abrupcije su: prethodni carski
rez, hipertenzivni sindrom u trudnodi, amniocenteza, miomatozni ¢vorovi. Porast broja carskih rezova utice na
dramatican porast ucestalosti abrupcija.

Cilj rada: Analizirati incidencu i faktore rizika abrupcije placente.

Materijal i metode: Retrospektivnom studijom je obuhvaceno 6879 pacijentkinja porodenih na Klinici za ginekologiju
i akuserstvo Klinickog centra Srbije tokom 2003 godine i 6748 pacijentkinja porodenih tokom 2010. god.Analizirani su
: uCestalost pojave abrupcije posteljice, nacin porodaja, paritet i faktori rizika

(prethodni carski rez, dijagnosticka amniocenteza, Diabetes Mellitus type |, PIH, Preeclampsio, Eclampsio, Myoma
et Polymyomata uteri, Gemelli).

Rezultati: Postoji statisticki znacajan porast broja porodaja zavrsenih carskim rezom u 2010. u odnosu na period
2003. godine. Takode je doslo do statisticki znacajanog porasta ukupnog broja abrupcija posteljice u 2010. godini.
Statistickom obradom faktora rizika za nastanak abrupcije posteljice nije utvrdena razlika, a kao vodedi rizi¢ni
faktori se izdvajaju: prethodni carski rez bez abrupcije posteljice, dijagnosticka amniocenteza, Diabetes mellitus,
Polimyomata uteri, hipertenzivni sindrom.

Zakljucak: Retrospektivnom analizom konstatovano je znacajno povecdanje broja carskih rezova koji imaju za
posledicu znadajno povecanje ucestalosti abrupcije posteljice kao jedne od najozbiljnijih komplikacija u poslednjem
trimestru graviditeta. Vodedi faktori rizika za nastanak abrupcije posteljice ostaju nepromenjeni u oba ispitivana
perioda. Najznacajniji su: prethodni carski rez, dijagnosticka amniocenteza, Diabetes mellitus, Polimyomata uteri i
hipertenzivni sindrom u trudnodi.

Klju€ne reci: abrupcija posteljice, carski rez, faktori rizika

IMPACT OF INCREASING NUMBER OF CAESAREAN SECTIONS IN THE OCCURRENCE
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Introduction: Placental abruption is one of the most common causes of hemorrhage in the last pregnancy trimester.
It occurs as disorder of normal placentation. Leading risk factors for placental abruption are: Previous caesarean
section, hypertensive disorders, Polymyomata uteri. The significant increase in number of cesarean sections
influence the dramatic increase in the incidence of placental abruptions.

The Aim: Analysis of incidence and risk factors for placental abruption.

Methods and materials: Retrospective study was carried out on 6879 pregnant women during 2003. year and 6748
during 2010 year, who were hospitalized at Clinic of Gynecology and Obstetrics, Clinical Center of Serbia. Incidence
of placental abruption, way of delivery, number of births ,risk factors (previous caesarean section, diagnostic
amniocentesis, Diabetes Mellitus tip |, hypertensive disorders, Polymyomata uteri, Gemelli) were analyzed.
Results: We found a significant increase in cesarian sections in 2010, compared with number of sections in 2003.
There was a statistically significant increase in total placental abruptions in 2010. The incidence of risk factors has not
change. The leading risk factors remained the same: Previous caesarean section, diagnostic amniocentesis, Diabetes
Mellitus tip I, hypertensive disorders, Polymyomata uteri.

Conclusion: Retrospective analysis has confirmed significant increase in number of cesarian section that have
resulted with significant increase of placental abruption as one of most serious complications during the last
trimester. Leading risk factors for placental abruption remain unchanged in both periods. These are primarily:
Previous caesarean section, diagnostic amniocentesis, Diabetes Mellitus tip I, hypertensive disorders, Polymyomata
uteri.

Key words: placental abruption, caesarean section, risk factors

INCIDENCA KONTRACEPCIJE KOD STUDENSTSKE POPULACIJE NA KOSOVU | METOHUIJI U ODNOSU
NA STEPEN ZDRAVSTVENE PROSVECENOSTI

Autor: Daliborka Novicevi¢

e-mail adresa: daliborkanovicevic@gmail.com

Mentor: prof.dr Slavisa Stanisi¢

Katedra za ginekologiju i akuserstvo, Studentska poliklinika, Medicinski fakultet u Pristini - Kosovska Mitrovica

Uvod: Kontracepcija obuhvata sve metode koje sprecavaju nastanak neZeljene trudnoce.

Cilj rada: Cilj naseg rada je da odredimo incidencu kontracepije kod studentske populacije na Kosovu i Metohiji u
odnosu na stepen zdravstvene prosvecenosti.

Materijal i metode: U toku ovog istrazivanja koristili smo sledece metode: intervju sa studentima, anketu. Dobijene
rezultate statisticki smo obradili hi kvadrat testom.

Rezultati: Analizom podataka prikupljenih anketiranjem 176 studenata dobili smo rezultate o obimu koris¢enja
kontracepcije, faktorima koji uticu na upotrebu kontracepcije i postojanju negativnih stavova o kontracepciji.

Obim upotrebe kontracepcije u ispitivanoj populaciji je 66,1%, s tim daod tog broja 30,4 % koristi uvek, 35,7%
ponekad, 33,9% ne koristi nikada kontracepciju. Najées¢e kontraceptivno sredstvo je kondom (43%), zatim slede
koitus interruptus (28%), racunanje plodnih i neplodnih dana (14%), kontraceptivne tablete (8%), spirala (3%) i
,pilula dan posle” (4%).

Sa statisticki znacajnom razlikom (p < 0,05) dokazano je da obim koris¢enja kontracepcije raste sa godinama starosti,
nivoom obrazovanja Zene, kao i sa nivom obrazovanja njenog partnera. Takode je potvrdeno da postoji statisticka
znadajnost (p < 0,05) u odnosu redovne kontrole u ginekoloskoj ordinaciji poliklinike i to kod studenata koji poseéuju
ginekologa veci je procenat upotrebe kontracepcije od onih koji neredovno posecuju ginekologa.

Zakljucak: U populaciji nisu prisutne zablude o kontracepciji u znacajnijem obimu, ali su prisutne zablude i strah od
kontraceptivnih tableta (debljina, neplodnost, tumori, tromboze).

Kljuéne reci: Kontracepcija, stepen zdravsvene posvecenosti, studenti.
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Introduction: Contraception involves all those methods aimed at preventing unwanted pregnancy.

Aim of the paper: The paper aims at identifying the incidence of utilization of contraceptives among university
students in Kosovo and Metohija with regard to the extent of health consciousness.

Material and methods: In the course of this research the following methods have been employed: interviews, polls
and questionnaires. The obtained results have been statistically processed using xi square test.

Results: Analysis of data obtained in the course of poll that was conducted among 176 undergraduates has
yielded results concerning the rate of utilization of contraceptives, factors contributing to the use of contraception
as well as negative attitudes the undergraduates hold towards contraception. The research has shown that the
rate of utilization of contraception among the respondents amounts to 66,1%, 30,4% of whom said they always
used contraception, 35,7% answered they sometimes used it, and 33,9% responded they never made use of
contraception. The contraceptive cited as the most frequently used is the condom (43%), followed by the coitus
interruptus (28%), counting fertile and infertile days (14%), oral contraceptive pills (8%), spiral (3%), and Postinor
emergency contraceptive pills (“morning-after pills”) (4%). With statistically significant difference (p < 0,05), it
has been proved that the rate of utilization of contraception increases with the age of respondents, the level of
education of females, as well as with the level of education of their male partners. The research has also confirmed
the existence of statistical significance (p < 0,05) in regard to regular medical check-ups in gynaecology clinic sought
by those undergraduates who visit gynaecologist. The percentage of utilization of contraception has been shown
to be much greater among the undergraduates who regularly visit gynaecologist than among those ones who seek
gynaecologist’s help irregularly.

Conclusion: The studied undergraduates have displayed no greater misconceptions regarding contraception, but they
have displayed misconceptions coupled with fear of contraceptive pills (obesity, infertility, tumours, thrombosis).
Key words: contraception, the extent of health consciousness, university students.
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MOLARNE TRUDNOCE NA SEVERNOM KOSOVU | SRPSKIM ENKLAVAMA
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Uvod: Hidatiformne mole (parcijalne i totalne) predstavljaju najéesc¢e vidove gestacijskih trofoblasnih bolesti (GTB).
Osnovna karakteristika svih gestacijskih trofoblasnih bolesti je gubitak kontrole proliferacije trofoblastnih celija
placente, koja se odlikuju specificnim patoloskim karakteristikama, morfoloski ispoljene imitacijom fizioloskog rasta
trofoblasta rane faze placentacije. U zadnje vreme se sve viSe govori o ulozi imunoreakcije kao i o uticaju spoljasnjih
faktora,medu kojiima je jedan od najznacajnijih,uticaj zracenja.

Cilj: Utvrdivanje ucestalosti poremecaja u razvoju trudnoce (posebno molarnih trudnoca) kod Zena na Severnom
Kosovu nakon bombardovanja osiromasenim uranijumom i komparacija ovih podataka sa podacima iz domace i
strane literature.

Materijal i Metode: Retrospektivna studija je izvrSena u periodu od 1. januara 2011.g. do 31. decembra 2011.g.
Podaci su prikupljeni iz protokola Ginekolosko akuserskog odeljenja u Kosovskoj Mitrovici.

Rezultati: U periodu 1990-1999.g. na Severnom Kosovu bilo je ukupno 25.933 porodaja. U istom periodu je bilo
ukupno 18 molarnih trudnoca (0,07%). U periodu 2000-2010.g. na Severnom Kosovu bilo ukupno 6.335 porodaja. U
istom periodu je bilo ukupno 42 molarne trudnoce (0,66%). ZabeleZen je desetrostruki porast ucestalosti molarnih
trudnoda u periodu posle bombardovanja. Svi ovi navedeni podaci pokazuju znatno vecu ucestalost molarnih
trudno¢a u odnosu na podatake iz domace i strane literature (1 mola na 1500 do 2000 novorodencadi ili oko
0.0005%).

Zakljucci: Na osnovu podataka nase retrospektivne studije moZzemo zakljuciti da je povecana ucestalost molarnih
trudnoca kod Zena na Severnom Kosovu nakon Nato bombardovanja.

Kljuéne reci: Molarne trudnoce,osiromaseni uranijum,trofoblastne celije placente.

MOLAR PREGNANCY IN NORTHERN KOSOVO AND SERBIAN ENCLAVES AND INFLUENZE OF NATO BOMBING

Author: Marko Dordevi¢, Jana Mirkovi¢

e-mail address: markos312@yahoo.com

Mentor: Prof. Dr. Goran Reli¢

Department of Obstetrics and Gynecology, Medical University in Kosovska Mitrovica

Introduction: Hydatidiform mole (partial and total) are the most common forms of gestational trofoblasnih disease
(GTD). The main characteristic of all gestational trofoblasnih disease is loss of control of proliferation of trophoblastic
cells of the placenta, which are characterized by specific pathological features, morphologically manifested imitation
of normal trophoblast growth in the early stages of placentation. Lately, more and more about the role of the
immune reaction as well as the impact of external factors, among which is one of the most important, the impact
of radiation.

Objective: Determine the frequency of developmental disorders of pregnancy (especially molar pregnancies) among
women in northern Kosovo after the bombing with depleted uranium, and compare these data with data from local
and foreign literature.

Material and Methods: A retrospective study was performed between 1 January 2011.g. to 31 December 2011.g.
Data were collected from the Gynecology and Obstetric Department of the protocol in Kosovska Mitrovica.

Results: During 1990, 1999. in northern Kosovo, there were 25 933 births. In the same period, there were a total
of 18 molar pregnancies (0.07%). In the period 2000-2010.g. in northern Kosovo were a total of 6335 births. In the
same period, there were a total of 42 molar pregnancies (0.66%). There was desetrostruki increase in the incidence
of molar pregnancies in the period after the bombing. All the above data show a significantly higher incidence of
molar pregnancy in relation to data from national and international literature (1 mole in 1500 and 2000 newborns,
or about 0.0005%).

Conclusions: Based on the data of our retrospective study we conclude that the increased incidence of molar
pregnancies among women in northern Kosovo after the Nato bombing.

Key words: Molar pregnancy, depleted uranium,placental trophoblast cells.
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ANOMALIJE RAZVOJA UTERUSA OTKRIVENE HSG-OM U KOSOVSKO MITROVACKOJ BOLNICI
U PERIODU 2005-2010

Autor: Samra Ljaji¢, Nermin Vesni¢

e-mail adresa: samraljajic@gmail.com

Mentor: prof. Dr Goran Reli¢

Katedra za ginekologiju i akuSerstvo, Medicinski fakultet Univerziteta u Pristini, Kosovska Mitrovica

Uvod: Abnormalnosti razvoja uterusa cesto nisu udruzene sa abnormalnostima razvoja ovarijuma, zbog toga sto
se razvijaju iz razli¢itih klicinih listova . Kategorizacija malformacija uterusa izvrsena od strane Butrama i Gibbonsa
1979.g. deli sve malformacije u pet kategorija:1) Parcijalna hipoplazija ili aplazija; 2) jednorogi uterus sa razli¢itim
varijacijama rudimentiranog roga; 3) uterus didelfus; 4)razliCiti stepeni uterusa bikornisa i 5) razli¢iti stepeni
uterusa septusa .

Cilj: Osnovni cilj rada je bio da analizirajuéi slucajeve primarnog i sekundarnog steriliteta leCenih na Ginekolosko-
akuserskom odeljenju u Kosovskoj Mitrovici Pristini u periodu od 1.1.2005. do 31.05.2010.g. utvrdimo ucestalost
javljanja razvojnih anomalija uterusa .

Materijal i metode rada: Po prijemu bolesnica pored anamneze i ginekoloskog pregleda svakoj je uradjena
histerosalpingografija , ultrazvuk a u odredjenom broju slucajeva je radjena i dopunska laparoskopija, kao i ostale
laboratorijske analize .

Rezultati: U periodu 2005-2010.g. ukupno le¢eno 581 Zena od primarnog ili sekundarnog steriliteta, a HSG je
uradjen kod 537 Zena ili kod 92,5% ispitivanih zena.

U posmatranom petogodisnjem period, HSG-om je otkriveno 18 razvojnih anomalija , Sto predstavlja 3,35 % od svih
HSG-a uradjenih u tom periodu.

Zakljucak: Imajuci u vidu osnovni cilj naseg istrazivanja, mozemo zakljuciti da su nasi dobijeni rezultati potpuno u
skladu sa rezultatima ostalih autora.

Kljuéne reci: HSG, rzvoj uterusa, kongenitalne anomalije, primarni | sekundarni sterilitet.

ANOMALIES OF UTERINE HSG-OM DISCOVERED IN KOSOVSKA MITROVICA HOSPITAL
IN THE PERIOD 2005-2010

Author: Samra Ljaji¢, Nermin Vesni¢

e-mail address: samraljajic@gmail.com

Mentor: prof. Dr Goran Reli¢

Department of Gynecology and Obstetrics, Faculty of Medicine of the University of Pristina.

Introduction: The development of uterine abnormalities are often associated with abnormalities of ovarian
development, because it developed from different germinal leaves. Categorization of malformations of the uterus
was carried out by Gibbons and Butra 1979 shares all malformations in five categories: 1) partial hypoplasia or
aplasia, 2) a unicorn uterus with different variations rudiment corns, 3) didelfus uterus, 4) different degrees of
uterine bicornisa and 5) different degrees of uterine septus.

The Aim: The main objective of this study was to analyzing cases of primary and secondary infertility treated at the
Gynecology and Obstetrics Department of Kosovska Mitrovica during the period from 1.1.2005. to 31.05.2010.g.
determine the incidence of developmental anomalies of the uterus.

Material and methods: Upon receipt of the patient by medical history and gynecological examination was done
every hysterosalpingography, ultrasound and in a number of cases was performed and additional laparoscopy, as
well as other laboratory tests.

Results: In the period 2005-2010.g. total of 581 women were treated by primary or secondary infertility, and HSG
was performed in 537 women or 92.5% of examined women The observed five-year period, HSG-18 was discovered
with developmental anomalies, which represents 3.35% of all HSG-a made at this time.

Conclusion: Given the primary goal of our research, we can conclude that our results obtained in full accordance
with results of other authors.

Keywords: HSG, rzvoj uterus, congenital anomalies, primary and secondary infertility.




UCESTALOST CARSKOG REZA NA MATERIJALU AKUSERSKOG ODELJENJA Z.C. KOSOVSKA MITROVICA
U PERIODU OD 2000.-2009.GODINE

Autor: Semir Osmanlic, Dragana Jovanovi¢

e-mail adresa: semirosmanlic@live.com

Mentor: Prof. dr Goran Reli¢
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Uvod: Carski rez je akuSerska operacija kojom se kroz rezove na trbusnom zidu i donjem matericnom segmentu vrsi
ekstrakcija ploda u odmaklom stadijumu trudnoce i zavrSava porodaj abdominalnim putem.

Cilj: Cilj ovog rada je da se uporedi ucestalost porodaja zavrSenih carskim rezom u odnosu na normalne porodaje,
izvrSenih na akuSerskom odeljenju Z.C. Kosovska Mitrovica, u periodu od 2000.-2009.godine.

Meterijal i metode: Materijal kori$¢en u radu predstavlja populaciju od 20. 161 Zena, koje su porodene u Kosovsko
Mitrovackom porodilistu u periodu od 2000.-2009. Kao metod koristi se carski rez, kao nacin kojom se vrsi ekstrakcija
ploda i zavrsava porodaj.

Rezultati: Pracenjem ucestalosti carskog reza u odnosu na normalan porodaj tokom godina,uoceno je povecanje
ucestalosti carskog reza (2009.-2009.-70%) uoceno je povecanje zastupljenosti trudnica iz srpskih enklava na Kosovu i
Metohiji u Kosovsko Mitrovackom porodilistu(2009.-32,10%), tako da u poslednje dve godine, svaka druga operisana
trudnica je bila iz srpskih enklava,ali je uoceno i da su medu pacijentkinjama koje su operisane, najzastupljenije su
bile ucenice i studentkinje(32,85%). Praéenjem vrednosti Apgar skora uoceno je da su indikacije za carski rez bile na
vreme postavljene i blagovremeno uradene(Apgar skor od 7-10, 47.50%).

Zakljuéak: Mozemo zakljuciti da je u desetogodisnjem periodu,povecanje procenta carskih rezova, uzrokovano
losim socijalno-ekonomskim uslovima, loSom ishranom, veéim brojem maloletnih trudnica, kao i mnogih drugih
sudelujucih faktora.

Kljuéne reci: carski rez, Apgar skor

INCIDENCE OF CESAREAN SECTION ON THE MATERIAL OF OBSTETRICS DEPARTMENT H.C. KOSOVSKA MITROVICA
FOR THE PERIOD OF 2000.-2009. YEAR

Author: Semir Osmanlic, Dragana Jovanovi¢

e-mail address: semirosmanlic@live.com

Mentor: Prof. dr Goran Reli¢

Department of Gynecology and Obstetrics, Faculty of Medicine University of Pristina.

Introduction: Cesarean section is obstetrical surgery by which through the cut on abdominal wall and lower uterine
segment is possible to extract the fruit in advanced stages of pregnancy and childbirth finishes by abdominal way.
The Aim: The aim of this study was to compare the incidence of cesarean section deliveries completed compared
to normal births, performed at the Obstetrics Department of the H.C. Kosovska Mitrovica, in the period from 2000.-
2009.year.

Materials and Methods: The material used in the present study is a population of 20 161 women who delivered
their babies in Kosovo’s Mitrovica hospital during the period from 2000-2009. As the method uses a C-section, as a
way of which performs extraction of the fetus and ends with birth.

Results: By monitoring the frequency of cesarean section compared to normal birth over the
years, the observed increase in the incidence of cesarean section, (2008.-2009.-70%) it was observed an
increase in the representation of a pregnant woman from the Serbian enclaves in Kosovo and Metohija in
the Kosovo Mitrovica hospital,(2009.-32,10%) so that in the last two years, every other pregnant woman
that was operated was from the Serbian enclaves, but it was noted that among the patients who were
operated, were most prevalent female pupils and female students(32,85%).. By monitoring the value of Apgar
scores was observed that the indications for cesarean section were placed in time and made a timely manner (Apgar
skor od 7-10, 47.50%).

Conclusion: We conclude that in the ten-year period, increasing the percentage of cesarean sections, due to the
poor socio-economic conditions, poor nutrition, a number of underage pregnant women, and many other factors .
Keywords: cesarean section, Apgar score.

DIJAGNOSTIKA | TERAPIJA HIDROSALPINKSA LAPAROSKOPIJOM U OKVIRU PRIPREME
ZA POSTUPKE VTO

Autor: lvana Nikoli¢

e-mail adresa:perun1961@ptt.rs
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Uvod:Oboljenje jajovoda jedan je od najceScih uzroka steriliteta i predstavlja oSteéenje ili obstrukciju jajovoda..
Najcesce su promene distalnog dela jajovoda. Postoje razliCiti kriterijumi za skorovanje distalnog dela jajovoda, ali se
najcesce primenjuje klasifikacija ADRM, Kkoja se bazira na skorovanju u toku laparoskopije.

Cilj rada:Cilj rada je da se u pacijentkinja lecenih od neplodnosti u braku zbog tubarnog cinioca, a u toku pripreme
za postupke vantelesnog oplodenja sa uradenom laparoskopijom utvrdi zastupljenost i stepen hidrosalpingsa kao i
i vrsta operativne terapije.

Materijal i metode:U periodu od dve godine na GAK-u u 75 pacijentkinja je uradena videolaparoskopija u cilju
potvrde prethodno postavljene dijagnoze hidrosalpingsa. Operativna terapija je primenjena u zavisnosti od stepena
izraZenosti hidrosalpingsa. Odstranjeni jajovodi histopatoloski su analizirani u Institutu za patologiju KC Nis.
Rezultati:U najmanje izrazenom stepenu hidrosalpingsa koji je u toku laparoskopije dijagnostikovan u 32 jajovoda,
odstranjeno je 9 jajovoda, a rekonstruktivna operacija je uradena u njih 21. U 46 jajovoda sa najizrazenijim
promenama (hidrosalpings Ill stepena) operacijom je odstranjen 41 jajovod, 5 njih je okludirano u istmi¢énom
delu, a nijedna rekonstruktivna operacija nije uradena (statisticki znacajna veza na nivou p<0,001 izmedu stepena
hidrosalpingsa i vrste operacije). Histopatoloska analiza odstranjenih jajovoda pokazuje hroni¢nu upalu u 84,27 %.
Zakljucak:.Neophodno je koristiti jasne i iste kriterijume u dijagnostikovanju i napraviti pravilan odabir pacijenata.
Kljuéne reci: hidrosalpings,laparoskopija,VTO

DIAGNOSIS AND TREATMENT OF HYDROSALPINX WITH LAPAROSCOPY AS PART
OF PREPARATION FOR IVF

Author:lvana Nikoli¢
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Mentor: prof.dr Jasmina Popovi¢

Clinic for ginecology and obstetrics Clinical centre in Nis, Faculty of Medicine University of Nis$

Introduction:Fallopian tube disorders are one of the most common causes of infertility and represent damage or
obstruction of the tubes. Different criteria are used for the assessment of the tubal distality, but the most common
is the classification by the ASRM.

The aim:The aim is to establish how often and to which degree hydrosalpinx occurs and what type of operative
treatment is prescribed to patients treated for marital infertility due to a tubal cause during preparations for IVF.
Materials and methods:During a period of 2 years, 75 patients underwent videolaparoscopy for the purpose of
confirming the diagnosis of hydroselpings at the GOC. Operative treatment was used depending on the level of
hydroselpinx. Removed tubes were sent for hystopathologycall examination to the Institute for Pathology.
Results:Of the 32 Fallopian tubes with low level hydroselpinx, 9 were removed via salpinectomy, and the 22
underwent reconstructive surgery. Of the 46 Fallopian tubes with most prominent pathological changes, 41 were
removed, 5 had no occlusions, and no tuboplasty was performed (statistically relevant ratio of p<0.001 between the
level of hydrosalpinx and surgery type).. Hystopathologycal examination of the removed tubes showed a chronic
inflammation in 84.27 % cases.

Conclusion:lt is necessary to use clearly established criteria in diagnosis and to choose patients who will have most
benefit.

Key words: Hydrosalpinx,laparoscopy,IVF
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REZULTATI LECENJA NEPLODNOSTI U BRAKU VANTELESNIM OPLODENJEM U PACUJENTKINJA
SA POLICISTIENIM OVARUALNIM SINDROMOM

Autori: Milena Kosti¢, Ivana Luki¢, Danica Popovié¢

e-mail: mkostic87@yahoo.com

Mentor: prof. dr Jasmina Popovi¢

Klinika za ginekologiju i akuserstvo, Medicinski fakuletet Univerziteta u Nisu

Uvod: Policisti¢ni ovarijalni sindrom (PCOS) je kompleksni multidimenzionalni poremecaj reprodukcije i metabolizma.
Vantelesno oplodenje (VTO) predstavlja efektivnu terapiju u pacijentkinja kod kojih nije postignut uspeh standardnim
terapijskim procedurama ili kod kojih postoje koegzistirajuci uzroci infertiliteta.

Cilj rada: IstraZivanje je imalo za cilj da u pacijentkinja sa PCOS le¢enih metodom VTO utvrdi stopu trudnoce i stopu
porodaja.

Materijal i metode:U periodu od 1.1.2010. do 15.9.2011. na Odelenju za sterilitet Klinike za ginekologiju i akuserstvo,
uradeno je u 87 pacijentkinja sa PCOS postupak VTO.

Rezultati: Prosecne godine Zivota u ispitivanih pacijentkinja su 33.05+3.93. Vecina pacijentkinja (75.9%) je le¢eno zbog
primarnog uzroka neplodnosti. U 18 partnera le¢enih pacijentkinja (20.7%), postojao je muski faktor neplodnosti.
Prosecne vrednosti antimilerovog hormona (AMH) su 5.23+3.56, a broj dobijenih jajnih ¢elijal4.67+8.75. Dobijena je
jaka pozitivna korelacija (r=0.45,p<0.001) izmedu AMH i broja jajnih ¢elija za 2010.godinu, jer je samo za ovu godinu
bilo moguce kompletirati podatke o trudno¢ama koje su zavrsene porodajem. Od 43 lecenih pacijentkinja, u 38 je
uraden embriotransfer (ET), trundoca je postignuta kod 17 (44.74% u odnosu na ET, 39.53% u odnosu na zapoceti
ciklus). Porodilo se 14 pacijentkinja, $to predstavlja stopu porodaja od 36.84% u odnosu na ET i 32.56% u odnosu
na zapoceti ciklus.

Zakljucak:LecCenje pacijentkinja sa PCOS metodima VTO pokazuje visoku stopu trudnoce i porodaja. Adekvatan
odabir pacijentkinja, individualni pristup, pravilno doziranje induktora ovulacije, smanjivanje rizika od komplikacija,
opravdavaju primenu ove metode u lecenju PCOS i rezultiraju rodenjem donesenog novorodenceta.

Kljuéne redi: Policisti¢ni ovarijalni sindrom, vantelesno oplodenje

RESULTS OF TREATMENT MARRIAGE INFERTILITY USING IN VITRO FERTILIZATION IN PATIENTS
WITH POLYCYSTIC OVARY SYNDROME

Authors: Milena Kosti¢, Ivana Luki¢, Danica Popovi¢

e-mail address: mkostic87 @yahoo.com
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Department of Obstetrics and Gynecology, Faculty of Medicine University of Ni$

Introduction: Polycystic ovary syndrome (PCOS) is multidimensional disorder of metabolism and reproduction. In
vitro fertilization (IVF) is an effective therapy in patients who haven’t achieved the success of standard therapies or
who have coexisting causes of infertility.

The Aim:Determine pregnancy rate and birth rate in women with PCOS who were treated using IVF.

Materials and Methods: In the period from 1.1.2010. up to 15.9.2011. in the Department of Infertility Clinic of
Ginecology and Obstetrics, was performed IVF in 87 patients with PCOS.

Results: The average age of the studied patients were 33.05+3.93. Most of them (75.9%) were treated for primary
cause of infertility. 18 partners of treated patients (20.7%) had male factor of infertililty. Average values of anti-
Mullerian hormone (AMH) were 5.23+3.56 and number of oocytes obtained 14.67+8.75. Analysis extracted strong
positive correlation (r=0.45,p<0.001) between AMH andnumber of oocytes in 2010, because only for this year was
possible to complete data of pregnancies that ended with childbirth. From 43 treated patients, embryotransfer (ET)
was performed in 38, pregnancy was achieved in 17 (44.74% compared to ET, 39.59% compared to started cycle). 14
patients gave birth (rate of delivery 36.48% compared to ET, 32.56% compared to started cycle).

Conclusion: Treatment of patients with PCOS using IVF shows high rate of pregnancy and childbirth. Adequate
selection of patients, individual approach, appropriate dosage of ovulation induction, reducing the risk of
complications, justifies application of this method in treatment PCOS and results with childbirth.

Key words: Polycystic ovary syndrome, in vitro fertilization
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ZNACAJ NK CELIJA DECIDUE U PONAVLIANIM SPONTANIM POBACAJIMA
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Uvod: Ponavljani ili habitualni pobacaji (PSP) se definisu kao tri ili viSe uzastopnih gubitaka trudnoce. Uzroci su
multifaktorijalni, u 50% nepoznate etiologije. Smatra se da najvedi broj PSP uzrokuje neadekvatni aloimuni odgovor
majke na trudnocu. NK ¢elije su u fokusu istrazivanja mnogih studija koje se bave proucavanjem patofiziologije PSP
nepoznate etiologije.

Cilj rada: Da se imunohistohemijskim metodom u decidui kod ponavljanih spontanih pobacaja nepoznate etiologije
utvrdi broj i subpopulaciona distribucija decidualnih NK ¢elija.

Materijali i metod rada: Ispitivanje, sprovedeno u Klinici za ginekologiju i akuserstvo KC u NiSu, obuhvatilo je 30
Zena sa dva spontana pobacaja uzastopno u prvom trimestru trudnoce a kiretman kod treé¢eg spontanog abortusa
je histopatoloski i imunohistohemijski analiziran na parafinskim preparatima. Kontrolnu grupu ¢inilo 20 Zena bez
opterecene reproduktivne anamneze, prekid trudnoce uraden iz socijalnih razloga. Podaci su statisticki obradeni.
Rezultati: Ukupan broj NK éelija je znacajno vedi u tkivu decidue ispitivane grupe u odnosu na kontrolnu (p<0,01).
Broj NK CD56 ¢elija nije se znacajno razlikovao u ispitivanim grupama. U tkivu decidue broj NK CD57 ¢elija je znacajno
veci kod spontanih prekida trudnoce (95.3+26.1) u odnosu na arteficijalne (15.2+2.6). U decidui kod spontanih
prekida trudnoce preovladavaju CD56 dim, kod arteficijalnih CD56 bright celije.

Zakljucak: Broj i fenotipska struktura NK celija znacajno se razlikuje u decidui normalnih trudnoca i kod PSP. U
decidui kod PSP se znacajno vise javljaju NK ¢elije fenotipa periferne cirkulacije CD57 i CD56 dim a u kontrolnoj grupi
dominiraju uterusne NK celije subpopulacije CD56 bright.

Kljuéne reci: ponavljani spontani pobacaji, NK celije decidue.

SIGNIFICANCE OF DECIDUAL NK CELLS IN REPEATED SPONTANEOUS MISCARRIAGES
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Introduction: Repeated or habitual miscarriage (RSM) is defined as three or more repeated pregnancy losses.
Causes are multifactorial, in 50% unknown etiology. It’s considered that most RSM are consequence of inadequate
aloimmune response of mother on pregnancy. NK cells are in focus of many research studies involved in
understanding patophysiology of unknown etiology RSM.

Objective: To determine number and subpopulation distribution of decidual NK cells in unknown etiology repeated
spontaneous miscarriages using immunohistochemical method.

Materials: Research, conducted in Clinic for obstetrics and gynecology of Clinical center Nis, included 30 women with
two spontaneous miscarriages repeatedly in first trimester of pregnancy, and curettage specimens in third abortion
were histopathologicaly and immunohistochemically analyzed on paraffin products. Control group consisted of 20
women unburdened by reproduction anamnesis, abortion done for social reasons. Data were statistically processed.
Results: Total NK cell number is significantly higher in decidual tissue of examined group in relation to the control
(p<0,01). NK CD56 cell number wasn’t significantly different in both groups. In decidual tissue there was significanly
higher number of NK CD57 cells in spontaneous miscarriages (95.3+26.1) in relation to artificials (15.2+2.6). In
spontaneous miscarriages CD56 dim cells prevail in decidua and CD56 bright in artificials.

Conclusion: NK cell number and fenotype structure is significantly different in decidua of normal pregnancies and
RSM. In decidua of RSM there are significantly more NK cells of CD57 periferal circulation fenotype and CD56 dim,
while in control group CD56 bright NK cells prevail.

Key words: repeated spontaneous miscarriages, decidual NK cells.




INFEKCIJE URINARNOG TRAKTA U GRAVIDITETU | PERINATALNI ISHOD
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Uvod:Urinarna infekcija uti¢e na lo$ perinatalni ishod. NeleCena urinarna infekcija moZe da dovede do promena ¢ak
u smislu preeklampsije, eklampsije, horioamoitisa i endometritisa.

Cilj rada: Cilj rada bio je da se retrospektivnom studijom utvrdi povezanost izmedu urinarnih infekcija u trecem
trimestru i prevremeih porodaja.

Materijal i metode: Od januara 2010 do novembra 2011 bilo je 6142 trudnica koje su bile pracene kako na odeljenju
patologije trudnoce GAK Nis ili kroz dnevnu bolnicu iste ustanove. One su bile prgledane vaginalnim pregledima, a
istovremeno su praceni parametri eventualnih promena u vaginalnom i cervikalnom brisu kao i urinarne infekcije.
Rezultati rada: S obzirom da se vaginalna infekcija smatra faktorom koji moZe da uti¢e na ishod trudnoée u smislu
prevremenog porodjaja samo ako je cerviks kratak pre 28-e nedelje ili ako je cervikalni kanal kratak pre 37-e nedelje,
bilo je interesantno videti kakav je uticaj urinarnih infekcija na perinatalni ishod i eventualni prevremeni porodaj.
Pacijentkinje sa infekcijom urinarnog trakta bile su vise pogodene losijim perinatalnim ishodom nego grupa Zena
koje nisu imale urinarnu infekciju.

Zakljuéak: Utvrdeno je da ne samo uticu na prevremeni porodaj nego i na radanje dece sa malom telesnom
porodajnom masom, Sto bi znacilo da dobar dijagnosticki skrining igra veliku ulogu u registrovanju ovih pacijenata
pa samim tim i njihov adekvatan tretman.

Kljucne reci:Infekcije urinarnog trakta, prevremeni porodaj, perinatalni ishod.

URINARY TRACT INFECTIONS IN PREGNACY AND PERINATAL OUTCOME
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Introduction: Urinary infections affect a poor perinatal outcome. Untreated urinary infection can lead to changes
even in terms of pre-eclampsia, eclampsia,chorioamnionitis and endometritis.

Aim of the paper: The aim of the paper was to retrospectively determine the connection between urinary tract
infections in the third trimester of pregnancy and premature birth.
Material and methods: From January 2010 to November 2011 there were 6142 pregnant women who were
monitored at the pregnancy pathology department “GAK Nis” as well as through the outpatient hospital department
of the same institution. They were vaginally examined, and at the same time the parameters of possible changes in
the vaginal and cervical swabs were monitored, as wellas urinary infections.

Results: With regard to the fact that a vaginal infection is considered a factor which can influence the outcome
of pregnancy in terms of preterm delivery only if the cervix is short before the 28th week or 37-th week, it was
interesting to see what is the effect of urinary tract infections on the perinatal outcome and a possible premature
birth. Patients with urinary tract infections were more affected by poor perinatal outcome than the group of women
who had urinary tract infection.

Conclusion: It was found that not only do the UTI affect preterm delivery, but they also cause birth of children with
low body weight, which would mean that a good diagnostic screening plays an important role in registering these
patients and consequently their proper treatment.

Keywords: Urinary tract infections (UTI), preterm delivery, perinatal outcome.

KOLPOSKOPIJA | CITOLOGIJA U RANOJ DETEKCIJI PREMALIGNIH PROMENA NA GRLICU MATERICE
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e-mailaddresa: sanic87 @gmail.com

Mentor: doc.drZivadinoviéRadomir
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Uvod: Nastankukarcinomagrlicamatericeprethoderazliciteformepremalignihlezijakojeobuhvatajunizprogresivnihmo
rfoloskihpromena, odnajblazihoblikadisplazije do carcinoma in situ. Papanicolaumetodapregledacervikalnogbrisa i
kolposkopskipregledsustandardne procedure koje se koristezaotkrivanjepremalignihstanja.

Ciljrada: je bio da utvrdimopouzdanostkolposkopije i Papanicolaupregledakaopojedinacnihmetoda u otkriva
njupremalignitetanagrlicumaterice; da ispitamonjihovupouzdanostkada se koristezajedno u dijagnostici, ali i
utvrdivanjelazno-pozitivnih i laZno-negativnihrezultatanavedenihpregledaprekonaknadnehistopatoloskeanalize.

Materijal i metode: Ispitano je ukupno 130 bolesnica (30 njih je Ccinilokontrolnugrupu).
Kolposkopskipregled je vriennastandardninadinupotrebom 3% sircetnekiselineiLugolovograstvo
ra. Brisevivaginalneporcijegrli¢aicervikalnogkanalakaomaterijalzaPapanicolaupregleduziman je pre

kolposkopskogpregleda.Materijalzahistopatologkuanalizuuziman je ciljianombiopsijom, nakonSilerovejodne probe.
Rezultati: Bilo je 45% benignihcitoloskihnalaza, 37% patoloskih, a suspektnih 18%. 96% bolesnicaimalo je
patoloskikolposkopskinalaz, a najzastupljenijisubilimozaik i punktacija.Histopatoloskomanalizomuzoraka61
bolesnica je imalo CIN promene, a odnjihsu 43 imale i patoloskicitoloskinalaz, dok je kolposkopskiotkrivenpatoloskin
alaz u njih 59. CIN nalaz je bio prisutan u 51 bolesnicekoje su imalepatoloskikolposkopski i citoloskinalaz.

Zakljucak: Specificnostkolposkopije u otkrivanjupremalignihlezija je 96% i veca je odspecificnosticitologije. Procenatl
aznopozitivnihrezultata u kolposkopiji je znatnovecinego u citologiji, a lazno negativniznatnomanji.

Kljucneredi: kolposkopija, citologija, CIN (cervikalnaintraepitelnaneoplazija)

COLPOSCOPY AND CITOLOGY IN EARLY DETECTION OF PREMALIGNANT CERVICAL LESIONS
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Introduction: Cervical cancer is preceded by various forms of premalignant lesions.Papanicolaoucervical smear
method and colposcopic examination are standard procedures used for detection of premalignant conditions.

The aim: was to determine the reliability of colposcopy and Papanicolaou examination as a single method in
detection of cervical changes; to examine their reliability when used together in diagnostics, and to identify false-
positive and false-negative results of this examination over the subsequent histopathological analysis.

Material and methods: 130 patients (30 patients consisted control group) were evaluated. Colposcopic examination
was performed in standard way using a 3% acetic acid and the Lugol solution. Swabs of vaginal cervical portion and
cervical canal for Papanicolau examination was taken before colposcopic examination. Material for histopathological
analysis was taken with targeted biopsy after Schiller iodine test.

Results: There was 45% of benign cytologic findings, 37% pathological, while suspected was in 18%. 96% had
abnormal colposcopic findings. 61 patients had CIN changes, and of these, 43 had abnormal cytologic findings;
colposcopy abnormal findings had 59 patients. CIN was present in 51 patients who had abnormal colposcopic and
cytologic findings.

Conclusion: The specificity of colposcopy in detection of premalignant lesions is 96%, and it is greater than the
specificity of the cytology. The percentage of false positive results in the colposcopy is significantly higher than in the
cytology, while a false negative is much smaller.

Keywords: colposcopy, cytology, CIN
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ABRUPCIJA PLACENTE-NACIN DOVRSAVANJA PORODAJA | PERINATALNI ISHOD
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Uvod: Svako delimi¢no ili potpuno odlubljivanje, odnosno separacija normalno usadene posteljice pre treteg
porodajnog doba je prevremeno odlubljivanje (abruptio praecox placentae insertio normalitas).

Cilj rada: Uutvrditi incidencu abrupcije placente u Ginekolosko-akuserskoj klinici Klinickog centra u Nisu.

Materijal i metode: IstraZivanje je sprovedeno u Ginekolosko-akuserskoj klinici Klinickog centra u NiSu retrogradnom
analizom klinickog materijala u periodu od 2007. do 2011. godine

Rezultati: U Ginekolosko-akuserskoj klinici u Nisu u petogodisnjem periodu obavljeno je 15828 porodaja, od Cega je
do abrupcije placente doslo u 60 porodaja. U 80% trudnica sa abrupcijom placente porodaj je dovrsen carskim rezom
a u 20% slucajeva vaginalnim porodajem. Od ukupnog broja preterminskih porodaja komplikovanih abrupcijom
placente 84,84% je dovrSeno carskim rezom a 15,15% vaginalnim putem. Od 27 terminskih porodaja 74,07% je
dovrseno carskim rezom a 25,03% vaginalnim putem.

Zakljucak: Abrupcija placente je veoma ozbiljan i tezak obstreticki problem uzevsi u obzir visok mortalitet i morbiditet
novorodenceta i majke.

Kljuéne redi: abrupcija placente, carski rez, porodaj

PLACENTA ABRUPTION-A METHOD OF CHILDBIRTH COMPLETION AND PERINATAL OUTCOME
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Mentor: asist. dr Predrag Vukomanovi¢

Clinic of Ginecology and Obstetrics, Faculty of Medicine University of Ni$

Introduction: Any partial or complete separation of normally inserted placenta before the third stage of labor was
premature abruption (abruptio placentae praecox insertio normalitas).

The Aim: To evaluate the incidence of placental abruption in Gynecology and Obstetrics, Clinical Center Nis.
Material and Methods: Retrospective analysis, conducted at the Clinic of Gynecology and Obstetrics, Clinical Center
Ni$, included the interval from 2007. to 2011.

Results: At the Clinic of Gynecology and Obstetrics, Clinical Center Ni$ during five years was carried out 15 828
births. The number of labors compicated by placenta abruption was 60. In 80% of pregnant women, with verified
placenta abruption, delivery was completed with Caesarean section, and 20% by vaginal labor. Of the total number
of preterm births complicated with placenta abruption 84.84% was finished with Caesarean section and 15.15%
with vaginal labor. Of the 27 term delivery 74.07% was completed with Caesarean section and 25.03% vaginal labor.
Conclusion: Placenta abruption is a serious and difficult obstetric accident which endangers life and health of both
mother and newborn.

Key words: placenta abruption, Cesarean section, childbirth
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KARCINOM GRLICA MATERICE
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Uvod: Ca grlic¢a pretstavlja naj¢eséi tip malignih tumora genitalnih organa Zene, na prelazu plocasto-slojevitog epitela
u cilindri¢ni.Sporo raste i prolazi kroz faze u kojima se moze lako otkriti i izleciti, kasnije je leCenje i prezivljavanje teze.
Cilj rada: Cilj rada je utvrdivanje i pracenje osnovnih epidemioloskih karakteristika karcinoma grlica materice kod
Zena u Srbiji, Evropi i u Svetu u periodu od 1999. do 2011.

Materijal i metode: Na osnovu statistickih i epidemioloskih podataka hospitalnog registra za rak na Klinici za
onkologiju KC Nis, podacima iz Batutovog instituta, i primenom deskriptivne metode obradeni su podaci iz registra
obolelih i umrlih Zena. Podaci na podruciju Srbije su komparirani sa podacima na teritoriji Evrope i Sveta o 1999-
2011. Kompariran je Ca grli¢a u odnosu na druge tipove karcinoma drugih lokalizacija. Stope oboljevanja i umiranja
su uradjene na 100.000 stanovnika.

Rezultati rada: Karcinom grli¢a drugi je po ucestalosti u Svetu, pola miliona novih slucajeva svake godine ¢ini 12%
svih slucajeva raka u Zena. Na Klinici za onkologiju KC Ni$ zapaza se da je rak grlica drugi po zastupljenosti svih
tumora Zena.

Zakljucak: Karcinom grli¢a materice u Svetu i Srbiji, predstavlja jedan od najvedih zdravstvenih problema danasnjice.
Tome se dodaje, gotovo u potpunosti asimptomatska klinicka slika u ranim stadijumima, i neinformisanost i
neredovnost ginekoloskih pregleda Zena o cemu treba najvise voditi racuna.

Kljucne reci: rak, grli¢, pregled, lecenje

CERVICAL CANCER
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Introduction: Cervical cancer is most common cancer type located at the womens genital tract,where
stratified squamous epithelium exceeds in columnar.lt has slow growth and passes through the stages where it can
be discovered and threated,as the time passes,survival rate is smaller.

The aim of study: The aim is to establish and monitoring of some epidemiological characteristics of cervical cancer
in women in Serbia, Europe and the World(1999-2011).

Material and methods: Based on statistical and epidemiological data of hospital cancer registry at the Department
of Oncology, Clinical Center Nis, and Institute Batut, using descriptive method,data from the register of deaths and
suffering of women is processed. Data from Serbian territory are compared with Europe and World 1999- 2011.
Cervical cancer is comeared with other types of cancer .Morbidity and mortality rates are per 100,000 population.
Results: Cervical cancer is 2. in the World and with half a million new cases each year is 12% of all cancers in women.
At the Oncology Center Nis ,cervical cancer is the second most frequent group of all tumors in women(2001-2011).
Conclusion: Cervical cancer in World, and Serbia, is one of the major health problems nowadays.There are almost
completely asymptomatic clinical features in the early stages,lack of information, irregularity of gynecological
examinations of women which should be taken into consideration.

Key words: cancer, cervix, examination, treatment




BAKTERIJSKA VAGINOZA U TRUDNOCI
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Uvod: Bakterijska vaginoza je polimikrobna infekcija koja se karakterise poremecajem normalne vaginalne flore,
smanjene sekrecije H,0, Lactobacillus spp. i porastom broja gram-varijabilnih kokobacila (Gardnerella vaginalis),,
anaerobnih mikroorganizama i genitalnih mikoplazmi .

Cilj: Cilj rada je bio da se ispita da li prisustvo bakterijske vaginoze, odredjivanje pH vagine i CRP-a se mogu koristiti
kao biomarkeri u predikciji prevremenih porodjaja.

Materijal i metode: Istrazivanje je sprovedeno kao prospektivna studija, koja je obuhvatila 61 pacijentkinju
gestacijske starosti 16 do 19 NG. Ispitivanu grupu je predstavljalo 20 trudnica porodjenih pre termina (34 - 36 NG),
a kontrolnu grupu 41 trudnica gde je porodjaj bio u terminu (37 — 42 NG).

Rezultati: Rezultati ukazuju da je 15/20 (75%) trudnica porodjenih pre termina imalo bakterijsku vaginozu,
a 4/41(9.7%) porodjenih u terminu ( x? test p>0.05). Pozitivan CRP je utvrdjen kod 17/20(85%) pacijentkinja sa
prevremenim porodjajem a kod 11/41(26.8%) trudnica sa terminskim porodjajem ( x? test p>0.05). Kod16/20(80%)
trudnica koje su se porodile pre termina pH vagine je bio > 4,5, dok je kod 6/41(14.6%) pacijentkinja porodjenih u
terminu( x? test p>0.05).

Zakljucak: Rezultati naseg istrazivanja ukazuju na statisticki znacajno vece prisustvo bakterijske vaginoze, pH vagine
>4.5i pozitivne vrednosti CRP-a  u ranom drugom trimestru u grupi pacijentkinja kod kojih je trudnoca zavrSena
pre termina u odnosu na trudnice kod kojih je porodjaj nastupio u terminu.

Kljucne reci: bakterijska vaginoza, pH vagine , CRP, prevremeni porodaj.

BACTERIAL VAGINOSIS IN PREGNANCY
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Introduction: Bacterial vaginosis is characterized by a disturbance of the normal vaginal flora, with a loss of H202-
producing Lactobacillus spp. and an increase in the number of gram-variable coccobacilli (Gardnerella vaginalis),
anaerobic organisms and genital mycoplasmas.

Goal: The aim of this study was to examine whether the presence of bacterial vaginosis, determination vaginal pH
and CRP can be used as biomarkers for the prediction of preterm delivery.

Materials and Methods: The study was conducted as a prospective study, included of 61 pregnant women at a
gestational age ranging from 16 to 19 weeks of gestation (WG). The study group represented 20 pregnant women
delivered preterm (34-36 WG), a control group of 41 pregnant women where the delivery was at term (37-42 WG).
Results: Results indicate that 15/20 (75%) pregnant women delivered preterm had bacterial vaginosis , but 4/41 (9.
7%) women delivered at term (x? test p< 0. 05).

Positive CRP was determined in 17/20 (85%) patients with preterm delivery but in 11/41 (26. 8%) women delivered
at term (x? test p<0. 05). At 16/20 (80%) pregnant women who had preterm delivered vaginal pH was> 4.5, while in
6/41 (14. 6%) patients who had delivery at term (x? test p< 0. 05).

Conclusion: Our findings indicate a significantly higher presence of bacterial vaginosis, vaginal pH>4. 5 and positive
CRP values in the early second trimester in the group of patients in whom the pregnancy was completed preterm in
relation to pregnant women in whom delivery in the term.

Key words: Bacterial vaginosis, vaginal pH, CRP, premature delivery .

STIMULACIU U POSTUPKU VANTELESNE OPLODNJE PROCENA SLABOG ODGOVORA NA OVARIJALNU
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Uvod: Znacajan broj pacijentkinja koje ulaze u postupak vantelesne oplodnje se suocava sa problemom slabog
odogovora na stimulaciju ovulacije.

Cilj: Cilj rada je utvrdivanje prevalence i stope trudnoce, kao i relevantnih faktora za prognozu ishoda vantelesne
oplodnje kod pacijentkinja sa slabim odgovorom na ovarijalnu stimulaciju.

Materijal i metode: Ispitano je 1599 pacijentkinja, 446 sa slabim odgovorom na stimulaciju ovulacije. Utvrdene su
njihove stope trudnoce, starosna distribucija, stope trudnoée u podgrupama pacijentkinja sa slabim odgovorom,
formiranim u odnosu na njihovu starost, indeks telesne mase i nivo anti-Miillerian hormona. Izvrena je procena
znadajnosti parametara u prognozi pozitvnog ishoda i verovatnoca ostvarivanja trudnoce u odnosu na broj aspiriranih
oocita.

Rezultati: Prevalenca pacijentkinja bez zadovoljavajuéeg odgovora na stimulaciju ovulacije iznosi 27,89%, a njihova
stopa trudnoce znacajno je niza u odnosu na pacijentkinje sa normalnim odgovorom (21,71% vs. 41,34%). Stopa
trudnoce pacijentkinja mladih i starijih od 36 godina nije znacajno razli¢ita (22% vs. 19,05%), ali kod mladih i starijih
od 40 godina jeste (22,05% vs. 0%). Gojazne i normalno uhranjene pacijentkinje nisu se znacajno razlikovale u
stopama trudnoce (17,31% vs. 22,55%), ali pacijentkinje sa AMH nizim i vi§im od 0,5 ng/ml jesu (5,26% vs. 26,38%).
Verovatnoca koncepcije iznosila je 0,89% za pacijentkinje sa jednom, 9,44% za pacijentkinje sa dve i 12, 24% sa tri
jajne celije.

Zakljucak: Pacijentkinje sa smanjenim odgovorom na ovarijalnu stimulaciju imaju loSije izglede za trudnodu,
pogotovo ukoliko su starije od 40 godina ili imaju ekstremno nizak nivo AMH. Poseban znacaj za prognozu ishoda
postupka vantelesne oplodnje ima stepen slabog odgovora.

Kljuéne redi: IVF, ovarijalna stimulacija, slab odgovor, stopa trudnoce.

EVALUATION OF POOR OVARIAN RESPONSE DURING IN VITRO FERTILIZATION
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Introduction: In IVF treatment a considerable proportion of women are faced with poor ovarian response-a low
number of oocytes retrieved.

The Aim: The aim was to determine prevalence and pregnancy rate of poor responders, as well as relevant
predictive factors for IVF outcome within this group of patients.

Materials and methods: The research included 1599 patients and 446 of them had poor ovarian response. Their
pregnancy rate, age distribution, and predictive factors such as age, BMI and anti-Miillerian hormone were analysed,
but also their pregnancy prospective depending on number of oocyte retrieved.

Results: Prevalence of poor responders was 27, 89%, and they had significantly lower pregnancy rate than normal
responders (21, 71% vs. 41, 34%). There is no significant difference in pregnancy rate between patients younger
and older than 36 years (22% vs. 19,05%), but there clearly is between patients younger and older than 40 years
(100% vs. 0%). Obese and patients with normal BMI also weren’t significantly different in pregnancy rate (17,31%
vs. 22,55%), but patients with AMH below and above 0,5 were (5,26% vs. 26,38%). Probability for conception within
patients with one oocyte retrieved was 0, 89%, with two oocytes 9, 44% and 12, 24% with three oocytes.
Conclusion: Poor responders have poor pregnancy prospect, especially if they are older than 40 years or they have
extremely low AMH. Very important factor in their prognosis is number of oocytes retrieved. IVF, as last option for
infertility treatment should not be delayed.

Key words: IVF, ovarian stimulation, poor response, pregnancy rate
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EKSPRESIJA CIKLOOKSIGENAZE-2 U KARCINOMU GRLICA MATERICE
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Uvod: Prema globalnoj skali, karcinom grli¢a materice je na drugom mestu u Zenskoj populaciji obolelih od malignih
neoplazija. Ciklooksigenaza (COX) ili prostaglandin H2 sintaza je prvi enzim koji katalizuje prva dva koraka u biosintezi
prostaglandina iz arahidonske kiseline.

Cilj: Ispitati prisustvo i stepen ekspresije COX-2 u tkivu grlica materice ispitanica podeljenih u dve grupe: Kontrolna
grupa i Grupa A (Karcinom grlica materice, FIGO st I-1A). Uporediti stepen ekspresije COX-2 kod pacijentkinja sa
dijagnostikovanim karcinomom grli¢a materice u odnosu na prognosticke patohistoloske parametre.

Materijal i metode: IstraZivanjem je obuhvacen patohistoloski materijal 76 pacijentkinja podeljenih u dve grupe:
Kontrolna grupa, 30 pacijentkinja bez patohistolskih promena na grlicu i Grupa A, 46 pacijentkinja sa verifikovanim
karcinomom grlica materice, FIGO stadijum IB-IIA. Nakon patohistoloske analize materijala isti je pripremljen za
imunohistohemijsku obradu u cilju detekcije ekspresije COX-2. Potom je vreno ispitivanje postojanja ekspresije,
stepena ekspresije COX-2 i odnosa izmedu dve ispitivane grupe.

Rezultati: U kontrolnoj grupi nije potvrdena ekspresija COX-2, a u grupi A kod 26 pacijentkinja (56,52%) uz statisticki
znadajnu razliku izmedu dve ispitivane grupe.Nije utvrdena statisticki znacajna razlika izmedu prisustva i stepena
ekspresije COX-2 poredenjem sa stadijumom bolesti unutar grupe A (p>0,05).Ekspresija COX-2 bila je izrazenija u
tkivu bez limfocitne stromalne infiltracije (80%).Utvrdeno je postojanje visoke statisticke znadajne razlike u odnosu
na prisustvo limfocitne stromalne infiltracije (p=0,003) i stepena ekspresije COX-2.

Zakljucak: Postojanje ekspresija COX-2 u grupi sa karcinomom grli¢a materice u odnosu na kontrolnu grupu ukazuje
na mogudi uticaj COX-2 u karcinogenezi raka grlica materice.Ekspresija COX-2 bila je izraZenija u karcinomu grli¢a
materice bez limfocitne stromalne infiltracije.Nalaz ¢esc¢e ekspresije COX-2 u podgrupi sa losijim prognosti¢kim
patohistoloskim parametrima u grupi A upucuju na znacaj aktivnosti ekspresije COX-2 u procesu karcinogeneze
karcinoma grli¢ materice i uticaja na njegovu progresiju.

Kljuéne redi: grli¢ materice, cervikalni karcinom, ciklooksigenaza-2

EXPRESSION OF CYCLOOXYGENASE-2 IN CERVICAL CANCER

Author: Tamara Malenkovi¢

e-mail address: tasha986@yahoo.com

Mentor: Doc. dr Aljosa Mandi¢

Oncology Institute of Vojvodina, Sremska Kamenica, Medical faculty University of Novi Sad

Background: According to a global scale, cervical cancer remains on the second place in women with malignant
neoplasms.Cyclooxygenase (COX) or prostaglandin H2 synthase is the first enzyme that catalyzes the first two steps
in the biosynthesis of prostaglandins from arachidonic acid.

Obijective: To investigate the presence and expression of COX-2 in cervical tissue of patients divided into two groups:
the control group and group A (cervical cancer, FIGO stage I-11A).Compare the expression level of COX-2 in patients
with cervical cancer in relation to the prognostic histological parameters.

Material and methods: The study included histologically material of 76 patients were divided into two groups:control
group-30 patients without patohistological changes in the cervix and group A-46 patients with verified carcinoma
of the cervix,FIGO stage IB-IIA. After histopathological analysis, material was prepared for immunohistochemical
processing to detect the expression of COX-2. We then focused on examining the existence of expression COX-2 and
the relations between two groups.

Results: In control group was not confirmed expression of COX-2, while in group A in 26 patients (56.52%) with a
statistically significant difference between the two groups. By examining the expression of COX-2 and histopathologic
parameters showed a statistically significant difference in the presence of lymphocytic infiltration (p = 0.0053). The
expression of COX-2 was more pronounced in the stromal tissue without lymphocytic infiltration (80%).
Conclusion: COX-2 expression in the group with cervical cancer compared to the control group points to the potential
impact of COX-2 in carcinogenesis of cervical cancer. The expression of COX-2 was higher in cervical carcinoma
without stromal lymphocytic infiltration. The finding of frequent expression COX-2 in the subgroup with poor
prognostic histological parameters in group A indicate the importance of the COX-2 expression in the carcinogenesis
of cervical cancer and its impact on progression.

Keywords: cervix, cervical cancer, cyclooxygenase-2
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LOKALNA BAKTERIJSKA INFEKCIJA, POTENCIJALNI UZROK PREVREMENOG PORODAJA

Autor : Zoran Novakovi¢, lvana Rakié¢

e-mail adresa: zoki_beatles@yahoo.com

Mentor: prof. dr Mirjana Bogavac
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Uvod: Etiologija prevremenih porodaja je veoma kompleksna. Postoji miljenje da je ascendentna genitalna
bakterijska infekcija znacajan uzrok prevremenog porodaja.

Cilj: Utvrditi da li bakterijska infekcija grli¢ca materice moZe biti jedan od ranih markera prevremenog porodaja.
Materijal i metode: IstraZivanje je obuhvatilo 61 trudnicu u periodu od 16 do 19 nedelja gestacije (NG). Ispitivanu
grupu su cinile (N 20 ) trudnice porodjene pre termina (u 34-36 NG) a kontrolnu grupu (N 41) trudnice porodene
u terminu (37-42NG). Kod svih trudnica su sprovedena bakterioloska ispitivanja iz brisa cerviksa, specificnim
testovima.

Rezultati: Bakterijska cervikalna infekcija je statisti¢ki znacajno &esée prisutna u ispitivanoj grupi 9/20 (45%), u
odnosu na kontrolnu grupu 3/41 (8%) ( x? test p<0.05). Ureaplasma izolovana cervikalnim brisom je statisticki
znadajno &escée prisutna kod 7/20 (35%) pacijentkinja porodenih pre termina u odnosu na trudnice porodene u
terminu 1/41 (2, 4%), ( x* test p<0.05). Mycoplasma je statisti¢ki znacajno esce prisutna u ispitivanoj grupi kod
6/20 (30%) u odnosu na kontrolnu grupu 1/41 (2, 4%) ( x? test p<0.05). Chlamydia Trahomatis je utvrdena statisti¢ki
znadajno Cesée 9/20 (45%) kod trudnica sa prevremenim porodajem u odnosu na porodene u terminu 2/41 (4, 8%)
( x? test p<0.05).

Zakljuc€ak: Rezultati istrazivanja ukazuju da je bakterijska infekcija grli¢a materice, kao i infekcija uzrokovana
Chlamydiom Trachomatis, Mycoplasmom i Ureaplasmom statisticki znacajano Cesce prisutna u ranom drugom
trimestru kod pacijentkinja kod kojih je usledio preterminski porodaj u odnosu na trudnice porodene u terminu.
Kljuéne reci: prevremeni porodaj, bakterijska infekcija cerviksa, Chlamydia Trachomatis, Mycoplasma i Ureaplasma.

LOCAL BACTERIAL INFECTION DURING PREGNANCY, POTENTIAL CAUSE OF PRETERM DELIVERY

Author : Zoran Novakovi¢, Ivana Raki¢

e-mail address: zoki_beatles@yahoo.com

Mentor: prof. dr Mirjana Bogavac

Department of Gynecology and Obstetrics, Faculty of Medicine University of Novi Sad.

Introduction: The Etiology of preterm delivery is very complex. Last data indicate that ascending genital bacterial
infection is important cause of preterm delivery.

The Aim: Goal of this prospective study was to investigate does cervical bacterial infection can be early marker of
preterm delivery.

Materials and Methods: Study included 61 pregnant women between 16 and 19 week of pregnancy (WG). Study
group consisted of (N 21) women delivered pre term (in 34-36 WG) and control group (N 41) women delivered in
term (37-42 WG). In all pregnant women we conducted bacteriological tests of cervical smear with specific tests.
Results: Bacterial cervical infection was statistically significant more present in study group 9/20 (45%) than in
control group 3/41 (8%) ( x? test p<0.05). Ureaplasma was statistically significant more present in 7/20 (35%) women
delivered preterm in correlation to the women delivered in term 1/41 (2.4%), ( x* test p<0.05). Mycoplasma was
statistically significant more present in study group in 6/20 (30%) patients in correlation to the control group 1/41
(2,4%),

( x? test p<0.05). Chlamydia Trachomatis was found statistically significant more present in 9/20 (45%) women
delivered preterm in correlation to the women delivered in term 2/41(4,8%) ( x? test p<0.05).

Conclusion: Results of research indicate that cervical bacterial infection, infection caused by Chlamydia Trachomatis,
Mycoplasma and Ureaplasma, are statistically significant more present in early second trimester in women delivered
preterm in correlation to the women who delivered in term.

Keywords: preterm delivery, cervical bacterial infection, Chlamydia Trachomatis, Mycoplasma and Ureaplasma.
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KORELACIJA SERUMSKIH VREDNOSTI KALCITONINA SA KLINICKIM KARAKTERISTIKAMA MEDULARNOG
KARCINOMA TIROIDNE ZLEZDE

Autori: Curci¢ Aleksandar, Dusan Petrovi¢

e-mail: acacurcic@yahoo.com

Mentor: Prof. dr Radan DZodi¢

Institut za Onkologiju i Radiologiju Srbije, Medicinski fakultet, Univerzitet u Beogradu

Uvod: Medularni karcinom tiroidne Zlezde je maligni tumor porekla parafolikularnih C éelija.Tumor produkuje brojne
molekule od kojih je najvazniji kalcitonin.Serumski kalcitonin je najsenzitivniji tumorski marker kada je u pitanju
medularni karcinom tiroideje.

Cilj: Cilj ovog rada je da se utvrdi da li postoji korelacija izmedu serumskih vrednosti kalcitonina sa klinickim i
patoloskim karakteristikama medularnog karcinoma(veli¢inom, prisustvom regionalnih limfonodalnih i udaljenih
metastaza).Potrebno je da se utvrdi do kojih predoperativnih vrednosti kalcitonina se moZe ocekivati biohemijsko
izle¢enje nakon ucinjene operacije.

Materijal i metode: Ispitivanje je obuhvatilo 43 pacijenta operisanih na Institutu za Onkologiju i Radiologiju Srbije
u periodu 2007-2011.Kod svih pacijenata su odredivane serumske vrednosti kalcitonina pre i nakon hirurske
intervencije.Od klini¢kih i patoloskih karakteristika tumora ispitivane su:veli¢ina tumora,prisustvo regionalnih
limfonodalnih metastaza,broj zahvacenih limfnih ¢vorova,prisustvo udaljenih metastaza.

Rezultati: Postoji pozitivna korelacija izmedu veli¢ine tumora i predoperativnih serumskih vrednosti kalcitonina
(p<0,01).Pozitvna korelacija postoji izmedu predoperativnih vrednosti kalcitonina i prisustva regionalnih
limfonodalnih metastaza (p<0,01).Udaljene metastaze su bile prisutne kod pacijenata sa predoperativhim
vrednostima kalcitonina ve¢im od 1000 pg/ml.Kod pacijenata sa predoperativnim vrednostima kalcitonina manjim
od 1000 pg/ml, postoperativne vrednosti kalcitonina su bile do 10 pg/ml,a pacijenti nisu imali udaljene metastaze.
Zakljucak: Serumske vrednosti kalcitonina se povecdavaju sa velicinom tumora i prisustvom regionalnih limfonodalnih
metastaza(procentom zahvacenih limfnih ¢vorova). Udaljene metastaze se mogu ocekivati kod pacijenata kod kojih
su predoperativne vrednosti kalcitonina veée od 1000 pg/ml.Biohemijsko izle¢enje pacijenata posle hirurskog
zahvata (postoperativne vrednosti kalcitonin do 10 pg/ml) se moZze ocekivati ukoliko je predoperativna koncentracija
kalcitonina u serumu manja od 1000 pg/ml.

Kljuéne reci: medularni karcinom,kalcitonin,hirurgija,biohemijsko izle¢enje

THE CORRELATION BETWEEN THE BLOOD CONCENTRATION OF CALCITONIN AND THE CLINICAL
CHARACTERISTICS OF MEDULLARY THYROID CARCINOMA

Authors: Curci¢ Aleksandar, Dusan Petrovi¢

e-mail: acacurcic@yahoo.com

Menthor: Prof. dr Radan DZodi¢

Serbian Institute for Oncology and Radiology, Faculty of Medicine, Belgrade

Introduction: Medullary thyroid carcinoma (MTC) is malign tumor that has origins in parafollicular C cellsTumor produces
numerous molecules and calcitonin is most important of them.Regarding MTC,serum calcitonin is most important tumor
marker.

Aim: Aim of this study was to establish if there is correlation between blood concentration of calcitonin and
clinical,pathological characteristics of MTC(size, presence of regional metastases on lymph nodes and remote metastases).
It was necessary to establish what pre-operational concentration of calcitonin are expected to bring about biochemical
recovery after surgery.

Material and methods: Examination included 43 patients operated at Serbian Institute for Oncology and Radiology
between 2007 and 2011.Blood concentration of calcitonin both before and after surgery was determined in all patients.
Following clinical,pathological characteristics of tumor were examined:size of tumor,number of regional metastases on
lymph nodes,number of affected lymph nodes,presence of remote metastases.

Results: There is positive correlation between size of tumor and pre-operational blood concentration of calcitonin (p<0.01).
There is positive correlation between pre-operational concentration of calcitonin and presence of regional metastases
on lymph nodes (p<0.01).Remote metastases were present in patients with pre-operational values of calcitonin higher
than 1000 pg/ml.In patients with pre-operational concentration of calcitonin lower than 1000 pg/ml,post-operational
concentration of calcitonin was lower than 10 pg/ml,and those patients didn’t have remote metastases.

Conclusion: The blood concentration of calcitonin increases parallel with size of tumor,presence of regional metastases on
lymph nodes(percentage of affected lymph nodes).Remote metastases can be expected in patients whose pre-operative
concentration of calcitonin is higher than 1000 pg/ml.Biochemical recovery of patients after surgery(post-operative
concentration of calcitonin lower than 10 pg/ml) can be expected if pre-operational blood concentration of calcitonin is
lower than 1000 pg/ml.

Key words: medullary cancer,calcitonin,surgery,biochemical recovery

HIRURSKO LECENJE NEZARASLIH PRELOMA DIJAFIZE HUMERUSA
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Uvod: U literaturi se opisuje niska uCestalost nezarastanja nakon dijafizarnih preloma humerusa, uglavhom zbog
povoljnih rezultata konzervativnog le¢enja. T

Cilj: opisane su razli¢ite hirurSke metode u leCenju nezaraslih dijafizarnih preloma humerusa.

Materijal imetode : Praceno je 31 pacijenata sa asepticnim nezaraslim prelomom dijafize, lecenih razli¢itim
metodama. Period pracenja prosecno je iznosio 36 meseci (36-66). U studiju su ukljuceni pacijenti sa asepti¢nim
nezaraslim prelomima dijafize humerusa sa koStanim defektom manjim od 2cm. Hipertroficni tip nezaraslog preloma
dijagnostikovan je kod 4 pacijenta, a atrofi¢ni tip 27 kod pacijenata.

Rezultati: Zarastanje preloma, dokumentovano na radiografskim snimcima, postignuto je kod svih pacijenta. Na
osnovu Constant and Murlay bodovnog sistema, 22 (69,7%) je imalo odli¢an rezultat i 9 (30,3%) pacijenata dobar
rezultat. Odlican rezultat je postignut 20 pacijenata kod kojih je primenjen samodinamizirajuéi unutrasnji fixator,
kod 2 pacijenta je primenjen Mitkovi¢ spoljasniji fixator, kod 5 pacijenata kod kojih je primenjena ploda i kod 4 je
primenjen intramedularni klin.

Zakljucak: U prikazanoj retrospektivnoj studiji, primenom samodinamiziraju¢eg unutrasnjeg fixatora i unilateralnog
spoljasnjeg fixatora minimalno invazivnom hirurskom tehnikom, postignuti su jednako povoljni rezultati kao i
primenom ploce i intramedularnog klina. U nasoj seriji, primenom svake metode, postignet je visok stepen zarastanja
uz dobar funkcionalni rezultat i uz minimalne komplikacije.

Klucne reci: dijafiza humerusa, nezarastanje, Mitkovi¢ samodinamiziraju¢i unutrasnji fixator, Mitkovi¢ unilateralni
spoljasniji fixator.

SURGICAL TRAETMANT FOR UNHEALD FRACTURES OF HUMERAL DIAPHISIS

Author: Andijana Jovanci¢, Jelena Ivanovic¢

e-mail: ana.jovancic@hotmail.com

Mentor: doc dr. lvan Mici¢

Clinic for ortopedy and traumatology KC Ni$, Faculty of Medicine University of Ni§

Introduction: The incidence of nonunion after humeral shaft fractures is reported as low because of the favorable
results of conservative treatment.

The Aim: Different surgical methods were described for humeral shaft nonunion with complication such as radial
nerve palsy or joint stiffness.

Material and methods: Retrospectively, 31 patients with aseptic humeral shaft nonunion, treated by different
methods. The study included patients with aseptic humeral shaft nonunion of the humerus without bone defects
more than 2cm. Hypertrophic solid union of fracture was diagnosed in 4 patients, and atrophic type in 27 patients.
Results: The healing of fractures, documented on radiographic images, was obtained in all patients. Overall, the
average healing time was 4.5 months (3-9). Based on the Constant scoring system and Murlay, 22 (69.7%) had
excellent results and9 (30.3%) patients had good outcome. Excellent results were achieved in 20 patients were
subjected to selfdynamisable internal fixator, in 2 patients the external fixator applied Mitkovic, plate in five and
intramedullary nail in four patient.

Conclusion: In this retrospective study, the selfdynamisable internal fixator and unilateral external fixatora minimally
invasive surgical technique, achieved the same favorable results as well as by plate and intramedullary pin. In our
series, each method, postignet a high degree of healing with good functional results with minimal complications.
Key words: humeral shaft, nonunion, Mitkovi¢ selfdynamisable internal fixator, unilateral external fixator Mitkovi¢.
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ISHRANA KOD PACIJENATA SA RAKOM
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Uvod: Uprkos velikom napretku u dijagnostici i terapiji raka , on je i dalje glavni uzrok smrti u razvijenim zemljama.
lako je operacija i hemoterapija uspesno lecenje nekih vrsta raka je neophodno u ovih bolesnika uklju¢uju posebnu
dijetu za vreme lecenja i posle toga. Buduci da postoji mnogo supstance koje izazivaju.

Cilj: Cilj ovog rada je da prikaze dijete u onkolshkite bolesnika u zavisnosti od faze bolesti i ukljucivanje tkiva i or-
gana. Da se napravi poredenje izmedu onkoloskih pacijenata koji su bili pod posebnom ishranom nakon tretmana i
onkoloskih pacijenata koji nisu bili pod bilo ishrane posle tretmana.

Materijal i metode: Nase informacije i uspesne price dolaze iz Casopisa pisanih lekari i ljudi koji je posle uspesnog
medicinskog tretmana temi pod posebnom ishranom i Zele da podele svoja iskustva sa drugima.

Rezultati: Analizirani 10 pacijenata koji su pod posebnom ishranom i 10 pacijenata koji su posle tretmana ne brinu
o njihovoj ishrani . U 4 od 10 pacijenata koji ne brinu o ishrani za manje od godinu dana se pojavio dok je ostatak u
onim pacijentima koji su na poseban nacin ishrane u toku jedne godine samo kod jedan pacijent doslo do recidiv.
Zakljucci: 1z prikupljenih podataka i analiza moZe se zakljuciti da ishrana direktno vlijaae u vrac¢anje bolesti kod
onkoloskih pacijenata.

Kljuéne redi: raka , ishrana , onkologija bolestan.

DIET FOR CANCER PANTIENTS
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Introduction: Despite great advances in diagnosis and therapy of cancer, he remains a major causeof death
in developed countries. Although surgery and chemotherapy to successfully treatsome types of cancer is neces-
sary in these patients include a special diet duringtreatment and afterwards. Because there are many sub-
stances that cause.

The Aim: The purpose of this paper is to present diet in onkolshkite patients depending on theirstage of disease
and involvement of tissues and organs. To make a comparisonbetween oncology patients who were under spe-
cial diet after treatment and oncologypatients who were not under any diet after treatment.

Materials and Methods: Our information and success stories come from journals written by doctors and people-
who after successful medical treatment subject under a special diet and wanting to share their experiences with oth-
ers.

Resultats: Analyzed 10 patients who were under special diet and 10 patients who after treatment not care
about their diet. In 4 of 10 patients who do not care about the diet for less than one year has appeared left-
over whereas in those patients who are at special diet duringone year only one patient having a relapse occurred.
Conclusion: From the collected data and the analysis can be concluded that diet directly vlijaae inrecurrence of dis-
ease in oncology patients.

Keywords: cancer, nutrition, oncology ill.
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EFIKASNOST MOBILIZACUE MATIENIH CELIJA HEMATOPOEZE
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UVOD: Zahvaljujudi velikom potencijalu samoobnavljanja, proliferacije i sposobnosti diferencijacije u sve krvne loze,
pluripotentne mati¢ne celije hematopoeze mogu obezbediti repopulaciju kosne srzi i rekonstituciju hematopoeze,
sto je i cilj transplantacije maticnih celija hematopoeze. Prikupljanje mati¢nih celija hematopoeze za transplantaciju
se vrsi multiplim aspiracijama iz sponginoznih delova kostiju ili aferezom nakon njihove mobilizacije u perifernu krv.
CILJ: Utvrdivanje efikasnosti mobilizacije matic¢nih celija hematopoeze u zavisnosti od pola, starosti, broja prethodno
primenjenih hemioterapijskih protokola, prirode oboljenja, vrste mobilizacionog hemioterapijskog protokola i
rednog broja aferezne procedure na dobijanje adekvatnog broja CD34 mati¢nih celija.

MATERIJALI | METODE: Koristili smo rezultate afereza mati¢nih celija hematopoeze iz periferne krvi kod 22 bolesnika
(ukupno je bilo 35 afereznih postupaka) kojima je radena autologna transplantacija mati¢nih celija hematopoeze.
Broj CD34 celija je oderdivan protoénom citometrijskom analizom, a uporedivanjem ovih vrednosti Chi kvadrat
testom dosli smo do zakljucka o statisticki znacajnoj razlici.

REZULTATI: Medijana dobijenih vrednosti broja CD34 éelija u perifernoj krvi pre afereze je 28,2 elija/ul, a u
afereznom produktu 3,0x10°/kgtm, uzimajuci u obzir sve bolesnike. Statisti¢ki znac¢ajna razlika nije pronadena ni u
jednom poredenju od posmatranih $est parametara. ZAKLJUCAK: Starost bolesnika, vrsta mobilizacionog protokola,
pol, priroda oboljenja, broj prethodno primljenih hemioterapijskih protokola i redni broj afereznog postupka su bez
znacajnog uticaja na mobilizaciju mati¢nih celija hematopoeze.

KLJUCENE RECI: transplantacija mati¢nih ¢elija hematopoeze, mobilizacija, afereza

THE EFFICIENCY OF HEMATOPOIETIC STEM CELLS MOBILIZATION

Author:Drazenka Todorovi¢, Ivana Fratri¢

e-mail adresa: drazenkatod@gmail.com

Mentor: asist.dr Lazar Popovi¢, asist.Ljiljana Andrijevi¢
Institute of Oncology Sremska Kamenica

INTRODUCTION:Thanks to the great potential of proliferation and self-repair capability of differentiation into all
blood cells, pluripotent hematopoietic stem cells may provide repopulation of bone marrow and hematopoietic
reconstitution. The collection of hematopoietic stem cell transplantation is performed with multiple aspirations from
cancellous bone parts, by apheresis after mobilization into peripheral blood using chemotherapy and/or growth
factors.

GOAL:Determination of the effectiveness of hematopoietic stem cells mobilization depending on sex, age,
the number of previously received chemotherapy protocols, nature of the disease, kind of the mobilization
chemotherapy protocol and the order of the apheresis procedure, on acquiring the adequate number of CD34 cells.
MATERIAL AND METHODS: We used the results of hematopoietic stem cells apheresis from peripheral blood of
22 patients, in total 35 apheresis procedure. The number of CD34 cells was monitored by flow cytometry and
by comparing these values using the Chi square test we have reached a conclusion on a statistically significant
difference.

RESULTS: Median value of the CD34 cell number in peripheral blood before apheresis is 28,2 cells /ul, and in the
apheresis product 3x10°/kg, including all patients. Statistically significant difference has not been found in comparing
any of the 6 paramethers.

CONCLUSION:Age of the patients, the kind of the mobilization protocol, sex, nature of the desiase, the number of
previously received chemotherapy protocols and the order of the apheresis procedure do not have a significant
influence on the hematopoietic stem cells mobilization.

KEY WORDS: Stem cell transplantation, mobilization, apheresis




KIDANJE TETIVE CETVOROGLAVOG MISICA BUTA:SIMPTOMATOLOGIJA, MEHANIZAM POVREDE | FAKTORI RIZIKA
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Uvod: Kidanje tetive Cetvoroglavog misica buta je retka povreda ekstenzornog aparata kolena koja iziskuje rani
hirurski tretman. Njeni simptomi su bol u kolenu, nemoguénost aktivnog pokreta ispruzanja u zglobu kolena, otok,
izliv i palpabilni defekt iznad casice. Faktori rizika za kidanje tetive su gojaznost, starije Zivotno doba, Secerna bolest,
hroni¢na bubrezna insuficijencija, hiperparatireoidizam i reumatske bolesti.

Cilj rada: Cilj istraZivanja je da ukaZe na sipmtome kidanja tetive cetvoroglavog misi¢a buta, mehanizam povredivanja
i faktore rizika koji pogoduju kidanju tetive.

Materijal i metode: Retrospektivnom multicentricnom studijom, obuhvaceno je 18 pacijenata (17 muskog pola),
prosecne starosti 53 godine (vrednost medijane je 55,5 godina). Na uzorku smo ispitali mehanizam povredivanja,
prirodu traume, simptome, lateralizaciju, koris¢ene imidZing tehnike, vreme proteklo od povredivanja do operacije,
faktore rizika, metod hirurske reparacije, farkmakoterapiju i komplikacije u ranom postoperativnom periodu. Za
kategorijalne podatke odredena je ucestalost pojavljivanja, dok su za numericki podatak koriséeni kvartili. Primenom
FiSerovog testa analizirana je veza izmedu prisustva rizikofaktornih bolesti i prirode traume.

Rezultati: Najveci broj pacijenata (n=7) povredio se usled banalnog pada. Njaces¢i simptomi su bol u kolenu i
nemogucnost aktivnog ispruzanja. Sedam ispitanika boluje od Secerne bolesti, njih cetvoro ima hroni¢nu bubreznu
insuficijenciju. Jedan pacijent boluje od sekundarnog hiperparatireoidizma. Tri ispitanika su u vreme povredivanja
bila gojazna.

Zakljucak: Faktori rizika (diabetes mellitus, hroni¢na bubrezna insuficijencija, gojaznost) prisutni su kod veéine
ispitanika. Banalan pad je naj¢esci uzrok povredivanja. Prisustvo faktora rizika predisponira mehanizmu povredivanja
u vidu minimalne, neadekvatne traume

Kljuéne redi: kidanje tetive Cetvoroglavog misi¢a buta, mehanizam povrede, simptomi, faktori rizika

QUADRICEPS TENDON RUPTURE: CLINICAL FINDINGS, MECHANISM OF INJURY AND RISK FACTORS
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of Novi Sad

Intorduction: Quadriceps tendon rupture is an uncommon injury. Clinical findings include pain, inability to actively
extend the knee, swelling and palpable gap above the patella. Factors that contribute to injury are obesity, advanced
age, diabetes, chronic renal failure, hyperparathyreoidism etc.

The Aim: Our goal is to point out the main symptoms and mechanisms of this injury, as well as the most often
systemic disorders that contribute to tendon rupturing.

Materials and Methods: This research includes eighteen patients (17 are male). Average age at the time of injury
was 53 years. We have analyzed the following: mechanism of injury, type of trauma, clinical findings, imaging
diagnostic methods, time that has elapsed from injury until operation, risk factors, type of operation technique as
well as potential early postoperative complications. Frequency was determined for categorical variables. In order to
examine the relation between the type of trauma and coexistence of the risk factors, we used Fischer’s test.
Results: Most patients have suffered injuries due to a simple fall (n=7). The most common symptoms were knee pain
and inability to actively extend the knee. Seven patients are diabetic, four of them suffer from chronic renal failure.
Secondary hyperparathyreoidism is present in one case; in three cases patients were obese.

Conclusion: Risk factors (diabetes mellitus, obesity) are present in most cases. Simple fall is the most common
mechanism of injury. Coexisting risk factor contributes to tendon rupturing due to a minimal trauma.

Key words: quadriceps tendon rupture, mechanism of injury, symptoms, risk factors

LOKALNI RECIDIVI | PREZIVLIAVANJE PACIJENTKINJA OBOLELIH OD KARCINOMA DOJKE N
AKON SUBKUTANE MASTEKTOMIUJE | PRIMARNE REKONSTRUKCIJE

Autor: lvana Fratri¢, Stanislava Matejin

e-mail adresa: ivana.fratric@gmail.com

Mentor: doc.dr Zoran Radovanovi¢
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Uvod: Subkutana mastektomija podrazumeva odstranjenje tumora i kompletne mle¢ne Zlezde sa ocuvanjem
koZe. Indikacije za subkutanu mastektomiju su: multicentri¢ni, veliki tumor preko 3 cm, ekstenzivan DCIS (Ductal
Carcinoma in Situ) ili recidiv nakon postednih operacija. Obzirom na estetske i psiholoske efekte poslednjih godina
belezi se stalni porast ovih operacija.

Cilj rada: Analiza ucestalosti lokalnih recidiva i preZivljavanja pacijentkinja nakon subkutane mastektomije i primarne
rekonstrukcije dojke.

Materijal i metode: Istrazivanjem je obuhvadeno 255 pacijentkinja kojima je uradeno 264 (246 unilateralnih i 9
bilateralnih) subkutanih mastektomija na Institutu za onkologiju Vojvodine u periodu od 2004. do 2010.godine.
Statisticka analiza podataka izvrSena je softverskim paketom SPSS verzija 16. Od statistickih procedura koriséeni
su deskriptivni statisticki pokazatelji, a analize preZivljavanja izvedene su Kaplan-Meier-ovom metodom. Nivo
znadajnosti je odreden na 0,05.

Rezultati: Pojava lokalnog recidiva zabelezena je kod 9 bolesnica (3,4%). Prose¢no preZivljavanje iznosi 50,09 meseci,
a medijana preZivljavanja je 58 meseci. Ukupno 8-godisnje preZivljavanje odredeno Kaplan-Meier-ovom metodom
iznosi 82%.

Zakljucak: Subkutana mastektomija i primarna rekonstrukcija dojke je onkoloski bezbedna procedura sa
prezivljavanjem i pojavom lokalnih recidiva koja se statisticki znacajno ne razlikuje u odnosu na druge hirurske
operacije karcinoma dojke. Pojava lokalnih recidiva ¢esca je kod pacijentkinja sa veé¢im tumorom (T stadijum), dok
zahvaéenost limfnih ¢vorova aksile i postoperativna zra¢na terapija ne uti¢u na pojavu lokalnih recidiva.

Kljuéne reci: subkutana mastektomija, lokalni recidivi, preZivljavanje

LOCAL RECURRENCES AND SURVIVAL IN BREAST CANCER PATIENTS AFTER SUBCUTANEOUS MASTECTOMY
AND IMMEDIATE RECONSTRUCTION

Author: lvana Fratri¢, Stanislava Matejin

e-mail address: ivana.fratric@gmail.com

Mentor: doc. dr Zoran Radovanovi¢

Oncology Institute of Vojvodina, Faculty of Medicine University of Novi Sad

Introduction: Subcutaneous mastectomy involves removal of the tumor and the entire mammary gland with
preservation of the skin. Indications for operation are: multicentric, large tumors over 3 cm or local recurrences
after breast conserving surgery. According to better esthetic and psychological effects number of subcutaneous
mastectomies is progressively increasing.

The Aim: Analysis of the incidence of local recurrence and patient survival after primary subcutaneous mastectomy
and immediate breast reconstruction.

Materials and Methods: This study included 255 patients who underwent 264 (246 unilateral and 9 bilateral)
subcutaneous mastectomies at the Oncology Institute of Vojvodina in the period since 2004. until 2010. Statistical
analysis was performed with the software package SPSS version 16. Descriptive statistical indicators were used and
survival analyses were performed using the Kaplan-Meier’s method. The significance level was set at 0.05.

Results: Local recurrence was diagnosed in 9 patients (3.4%). Average survival was 50.09 months and median
survival was 58 months. Overall survival with a 8-year follow-up provided by Kaplan-Meier’s method was 82%.
Conclusion: Subcutaneous mastectomy and breast reconstruction is safe procedure with survival and local recurrence
not significantly different compared to other breast cancer surgery. The occurrence of local recurrence was more
common in patients with larger tumors (T stage), while axillary lymph nodes and postoperative radiotherapy does
not influence the occurrence of local recurrence.

Key words: subcutaneous mastectomy, local recurrence, survival
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MIOEPIKARDNI PRISTUP U RESINHRONIZACIONOJ TERAPIJI SREANE SLABOSTI
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Mentor: asist. dr Svetozar Putnik
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Uvod: Lecenje pacijenata sa sréanom slabosc¢u predstavlja jedan od najvecih izazova kako u savremenoj kardiologiji
tako i u kardiohirurgiji. Resinhronizaciona terapija sréane slabosti (CRT) uvedena je u klini¢ku praksu 2001.
godine i u protekloj deceniji postala je metoda izbora u le¢enju bolesnika sa teSkom disfunkcijom leve komore

i verifikovanom ventrikularnom asinhronijom. Brojne anomalije sr¢anog venskog sistema u preko 15% slucajeva
onemogucavaju implantaciju elektrode standardnim, transvenskim putem te se mioepikardni pristup namece
kao resenje.

Cilj: Ispitivanje korisnosti i bezbednosti alternativnog, mioepikardnog pristupa u lecenju sréane slabosti.

Materijal | metode: U nasu studiju ukljucili smo 8 pacijenata kojima je ugradena mioepikardna elektroda za
stimulaciju leve komore na Klinici za Kardiohirurgiju KCS . Kontrole funkcionalnih parametara posle ugradnje
mioepikardnih elektroda radjene su nakon Sest meseci i te vrednosti su obuhvaéene nasim radom. Takode praceni
su i neposredni postoperativni parametri.

Rezultati: Na Sestomesecnoj kontroli registrovano je znacajno povecanje vrednosti Sestominutnog testa hoda,
ejekcione frakcije (EF) kao i redukcija Sirine QRS kompleksa. Postoperativno samo kod jednog pacijenta registrovan
je hematom loZe koji nije zahtevao hirursku evakuaciju. Mortalitet medu posmatranim pacijentima nije bio
prisutan.

Zakljucak : Epikardni pristup za plasiranje elektrode u cilju stimulacije leve komore je bezbedno i efikasno resenje
kod bolesnika kod kojih endovenski pristup nije moguc.

Kljuéne reci : resinhronizacija, mioepikardni pristup, sr¢ana slabost.

MYOEPICARDIAL APPROACH IN RESYNCHRONIZED TREATMENT OF CARDIAC INFIRMITY
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Department of Cardiac surgery Clinical Center of Serbia, Faculty of Medicine University of Belgrade.

Introduction: Treatment of patients with heart failure is one of the biggest challenges in the modern cardiology
and in cardiac surgery. Cardiac resynchronization therapy (CRT) was introduced into clinical practice in 2001. and in
the past decade has become the method of choice in patients with severe left ventricular dysfunction and verified
ventricular asynchrony. Numerous abnormalities of cardiac venous system in more than 15% of cases prevent
implantation of standard electrode, and transvenosal myoepicardial approach imposes as solution.

The Aim: The aim of the study wors to test the usefulness and safety of this alternative, myoepicardial approach in
the treatment of heart failure.

Materials and methods: Eight patients were included in our study after the implantation of myoepicardial
electrodes for left ventricular stimulation at the Department of Cardiac surgery, Clinical Center of Serbia. The
assesment of functional parameters was made six months after the installation of myoepicardial electrodes. The
immediate postoperative parameters were also monitored.

Results: The six month control indicated a substantial increase in the value of six minute walk test, EF and QRS
compex. In postoperative period only in one patient was registered hematoma wich wasn’t required surgical
evacuation. The mortality was not present.

Conclusion: Epicardial approach for placement the electrode wich stimulates the left ventricle is safe and effective in
patients in who standard approach is not possible.

Key words: resynchronization, myoepicardial approach , heart failure
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ARTROPLASTIKA U SEKUNDARNIM OSTEOARTROZAMA USLED RAZVOINOG POREMECAJA KUKA
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Uvod: Razvojni poremecaj kuka je naj¢esc¢e oboljenje tog zgloba. Manifestuje se kao displazija, sublukascija ili
luksacija kod dece, odnosno kao rana artroza kod odraslih, nastala na bazi napred opisanih promena, koje u decijem
dobu ¢esto budu asimptomatske. Oboljenje moze dovesti do znacajnih abnormalnosti koje totalnu artoplastiku kuka
¢ine izazovnom procedurom.

Cilj rada: Cilj naseg rada je analiza klinickih parametara, kao i postoperativnog ishoda totalne artroplastike kuka, kod
sekundarne osteoartroze nastale usled razvojnog poremecaja kuka.

Materijal i metode: IstraZivanje je zasnovano na retrospektivnoj studiji. Podaci su prikupljeni iz istorija bolesti 52
pacijenata operisana na Institutu za ortopetsko-hirurske bolesti ,Banjica” u periodu Januar 2009 — Decembar 2011.
Rezultati: Podaci su statisticki obradeni i dobijeno je da je ucestalost pacijenata Zenskog pola statisticki znacajno
vecda u odnosu na muski. Zaklju¢eno je da se oboljenje ¢esce javlja na levoj strani u odnosu na desnu stranu. Doslo
je do znacajnog poboljSanja rezultata po Harrisovoj skali pre operacije 45 (u opsegu 31-49), i posle operacije 95 (u
opsegu 85-100).

Zakljucak: Totalna artroplastika kuka je sigurna i efikasna metoda lecenja kod osteoartroze usled razvojnog
poremecaja kuka. Osnovna namena totalne endoproteze kuka nekada je bila da omoguci bezbolnost i pokret
polomljenom ili artroticnom zglobu. Sa povecanjem kvaliteta implantata i usavrSavanjem operativnih postupaka,
indikacije za ugradnju vestackih zglobova prosirene su i na mlade i aktivne pacijente.

Kljucne reci: razvojni poremecaj kuka, totalna artroplastika kuka, operacija, ishod

ARTHROPLASTY IN SECONDARY OSTEOARTHROSIS DUE TO DEVELOPMENTAL DYSPLASIA OF THE HIP
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Introduction: Developmental disorder of the hip (DDH) is the most frequent disease of this joint, manifested as
dysplasia, suluxation or luxation in childhood period and early arthrosis in adulthood. Early degenerative changes
of the hip occur at the bases of the disturbed anatomy already in youth, while in the childhood age they are mostly
asymptomatic. DDH may lead to severe abnormalities that can make total hip arthroplasty a challenging procedure.
The Aim: The aim of our study is to analyze the clinical parametars as well as the postoperative outcome of
develovepmental disorder of the hip treated by total hip arthroplasty.

Materials and Methods: Our research is based on retrospective study. Data were collected from the medical records
of 52 patients operated at the Institute of Orthopaedic Surgey ,,Banjica”, January 2009.- December 2011.

Results: It was established that we had significally higher rate of female patients than male. Moreover, the DDH is
more common on the left side than on the right. Average Harris Hip Score was 45 (range 31-49) preoperatively, 95
(range 85-100) postoperatively.

Conclusion: Total hip arthroplasty is an effective method of surgical treatment. The main purpose of the total hip
implant was to achive pain free move of the hip. As the quality of implants is now on higer level, they are also used
on younger patients.

Keywords: developmental disorder of the hip, total hip arthroplasty, surgery, outcome




HIRUSKO LECENJE TROHANTERNIH PRELOMA

Autor: Lidija Vukmirovi¢, Miljana Zivulovi¢, Goran Jovanovi¢

Email: lidija.vukmirovic@yahoo.com

Mentor: prof. dr Desimir Mladenovi¢

Klinika za ortopediju i traumatologiju, Klinicki centar Ni$ Univerzitet u NiSu

Uvod: U radu prikazujemo rezultate primene dinamicke ploce po Mitkovi¢u kod trohanternih preloma.

Cilj rada: je da istakne prednost operativnog nacina lecenja preloma trohanternog masiva i upotrebu dinamicke
metode unutrasnje fiksacije. Dinamickom plo¢om postizemo dobru stabilnost i stvaramo uslove za dinamizaciju
fragmenata.

Materijal i metod: Mi smo koristili specijalnu dinamicku plocu tipa Mitkovi¢ za operaciju preloma u trohanternoj
regiji, i to kod 175 bolesnika. Radi se o starijoj populaciji sa izraZzenim stepenom osteoporoze. Operativni zahvat smo
radili neposredno posle povrede, tj.odmah po saniranju pratecih hroni¢nih bolesti pulmonalnog i kardiovaskularnog
sistema. Za klasifikaciju preloma koristili smo Jensen — Michaels-ovu modifikaciju Evans-ove podele.

Rezultati: Funkcionalni rezultati leCenja su dobijeni ocenjivanjem po modifikovanoj skali Merle d’Aubigneu. Prema
njoj se ocenjuje hod, bol, mobilnost i poloZaj ekstremiteta. Odli¢no i dobro stanje je imalo 144 (82,3%) bolesnika,
umereno 22 (12,6%) i lose 9 (5,14%) bolesnika. Zbirno gledano, rezultati primene dinamicke ploce su dobri, mali
je procenat komplikacija i losih rezultata. Od komplikacija bilo je: infekcija kod 7 (4%) bolesnika, varizacija kolo-
dijafizarnog ugla kod 11 (6,28%) i dezintegracija osteosinteze kod 7 (4%) bolesnika.

Zakljuéak: Metoda primene dinamicke ploce kod trohanternih preloma ima veliku primenu i prednost u odnosu
na krute ugaone plocCe. Prednost se ogleda u dinamizaciji u osi vrata i dijafize femura. Dinamizacijom nastaje
teleskopsko pomeranje fragmenata ka frakturnoj pukotini pri ¢emu dolazi do sekundarnog impaktiranja fragmenata.
Uz prisutnu stabilnost fragmenata, Sto obezbeduje dinamicka ploca, fenomen dinamizacije doprinosi sigurnom i
brzom zarastanju i omogucuje ranu vertikalizaciju bolesnika.

Kljuéne redi: fractura trochanterica, dinamicka ploca, dinamizacija

SURGICAL TREATMENT OF TROCHANTERIC FRACTURES
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Introduction: Paper presents results achieved in application of a dynamic plate with the trochanter fractures by
Mitkovic.

The aim of the paper was highlighting the advantages of the operative way in the treatment of trochanter massive
fractures and the use of dynamic internal fixation. The dynamic plate provides good stability and creates conditions
for the fragment dynamisation.

Medods and material: We have used a special Mitkovic type dynamic plate for the surgical operation of fractures
in the trochanter region with 175 patients. Those were elderly people with expressed degree of osteoporosis. The
surgical operation was done immediately after injury. We classified fractures using Jensen — Michaels modification
of Evans division.

Results: Functional results were achieved by estimating the treatment using the modified Merle d’Aubignon scale.
Excellent and good condition was recorded with 144 (82,28 %), moderate with 22 (12,6 %) and bad with 9 (5,14
%) patients. Finally, the results in dynamic plate application are good, with less complications and bad results. The
complications were: infections with 7 (4%), variegation of collo-diaphysis angle with 11 (6,28 %) and osteosynthesis
disintegration with 7 (4%) patients.

Conclusion: Dynamic plate method in trochanter fractures has great advantages related to the rigid angle plates.
Advantages are in dynamisation in the neck axis and femur diaphysis. The dynamisation causes gradual movement
of fragments toward the fractured fissure, whereby secondary impaction of fragments occurs. The dynamic plate
provides fragments stability, dynamisation contributes to the safe and fast healing.

Key words: Trochanter fracture, dynamic plate, dynamisation

SEKUNDARNI LIMFEDEM RUKE KOD PACIJENTKINJA SA KARCINOMOM DOJKE OPERISANIH U INSTITUTU
ZA ONKOLOGIU VOJVODINE, 2005-2009. GODINE
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Uvod: Kod 5-30% pacijenata operisanih zbog karcinoma dojke razvija se sekundarni limfedem ruke. Ova
funkcionalna komplikacija spada u grupu preventabilnih komplikacija.

Cilj: Prikaz incidencije sekundarnog limfedema ruke kod pacijentkinja operisanih od karcinoma dojke u Institutu za
onkologiju Vojvodine u periodu od 2005-2009. godine.

Materijal i metode: Retrospektivno je analizirano 188 pacijenatkinja sa utvrdenom dijagnozom sekundarnog
limfedema ruke u Institutu za onkologiju Vojvodine u Sremskoj Kamenici, u periodu od 1. januara 2005. godine
do 31. decembra 2009. godine. Podaci su prikupljeni iz zdravstvenih kartona u Zavodu za rehabilitaciju, gde je
pacijentima dijagnostikovan i/ili kontrolisan sekundarni limfedem ruke.

Rezultati: U periodu od 2005-2009. godine od ukupno 2190 pacijenata operisanih od karcinoma dojke, kod 188
njih su se razvili simptomi sekundarnog limfedema ruke. Procentualna zastupljenost edema ipsilateralne ruke u
ispitivanom periodu je 8,58%, a kretala se od 5,94%-11,86%. Prosecno vreme izrazeno u mesecima, od operacije
do pojave sekundarnog limfedema ruke iznosi 16,12 meseci. Vecina pacijentkinja je imala promene na levoj ruci
(54,26%) u odnosu na pacijentkinje koje su imale zahvaé¢enu desnu ruku (45,74%).

Zakljucak: Implementacija programa rane rehabilitacije, kineziterapija i edukacija pacijenata o faktorima rizika,
kao i kontinuirano pracenje, dovelo je do relativno niske incidencije sekundarnog limfedema ruke u odnosu na
literaturne podatke.

Kljucne reci: karcinom dojke, sekundarni limfedem ruke, incidencija

SECONDARY LYMPHEDEMA OF THE ARM IN PATIENTS WITH BREAST CARCINOMA OPERATED
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Introduction: Secondary lymphedema of the arm develops in 5-30% of patients after breast cancer surgery. This
feature belongs to a group of preventable complications.

The Aim: Review of incidence of secondary lymphedema of the arm in patients with breast carcinoma operated at
the Oncology Institute of Vojvodina in the period of 2005-2009 year.

Materials and methods: From 1% January 2005 to 31% December 2009 year, 188 patients with established
diagnosis of secondary lymphedema of the arm were analyzed retrospectively at the Institute of Oncology,
Sremska Kamenica. Data were collected from medical records at the Department of rehabilitation, where patients
were diagnosed and/or received aftercare for secondary lymphedema of the arm.

Results: During the period between 2005. and 2009. a total of 2190 patients had undergone surgery for breast
cancer. Symptoms of secondary lymphedema of the arm have developed in 188 of them. Percenatage of ipsilateral
arm edema during the study period was 8.58%, and ranged from 5.94%-11.86%. The average time expressed in
months from surgery to the appearance of secondary lymphedema of the arm was 16.12 months. Most of the
patients had changes in the left hand (54.23%) in comparison to patients who have had their right arm affected
(45.74%).

Conclusion: Implementation of early rehabilitation program, kinesiotherapy and patient education about risk
factors, as well as continuous monitoring, led to a relatively low incidence of secondary lymphedema of the arm
compared to a literature data.

Key words: breast cancer, secondary lymphedema of the arm, incidence
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KARAKTERISTIKE KARCINOMA DOJKE KOD ZENA MLABIH OD 35 GODINA

Autor: Milan Golubovi¢

e-mail adresa: milangolubovic87@yahoo.com

Mentor: ass. dr Lazar Popovic¢

Institut za onkologiju Vojvodine, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Karcinom dojke se u populaciji Zena mladih od 35 godina javlja u svega 2 % slucajeva, ali se veruje da je on
u ovoj strarosnoj kategoriji agresivnijeg bioloskog ponasanja i da ima loSiju prognozu nego kod postmenopauzalnih
Zena.

Cilj: Uvtrditi klinicko-patoloske i bioloske karakteristike karcinoma dojke kod Zena mladih od 35 godina starosti.
Materijal i metode: IstraZivanjem su obuhvacene 93 pacijentkinje sa karcinomom dojke, starosti 35 godina ili mlade,
koje su se lecene na Institutu za onkologiju u Sremskoj Kamenici, u periodu od 2007. do 2011. godine. Kori$¢eni
su podaci iz istorija bolesti i patoloskih izvestaja bolesnica, dobijeni retrospektivnom analizom kompjuterske baze
podataka Instituta.

Rezultati: Istoriju karcinoma dojke u porodi¢noj anamnezi imalo je 19% bolesnica, a 29% istoriju druge maligne
bolesti. NajviSe pacijentkinja imalo je tumore gradusa 2, dok je najées¢i histoloski tip tumora bio duktalni invazivni
karcinom. Najveéi broj bolesnica imalo je tumore veli¢ine izmedu 2 i 5 cm (T2). Limfni ¢évor ,strazar” bio je
pozitivan u 64% slucajeva, a najviSe bolesnica bilo je u pN1 stadijumu (36%). Vaskularna invazija bila je prisutna
kod 54%, limfovaskularna kod 65%, dok je perineuralna invazija bila prisutna kod 48% pacijentkinja. Estrogenski i
progesteronski receptori bili su pozitivni kod 51% pacijentkinja, a HER 2 u svega 28%. Najvise pacijenkinja bilo je u
klinickom stadijumu IIA (30%).

Zakljucak: Pojedine klinicko-patoloske karakteristike utvrdene u istraZivanju saglasne su sa tvrdnjama o agresivnijem
bioloskom obliku karcinoma dojke kod mladih Zena, dok se o drugim karakteristikama nije mogao doneti konkretan
zakljucak.

Kljuéne reci: karcinom dojke, mlade Zivotno doba, klinicko-patoloske karakteristike
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Introduction: Breast cancer occurs in the population of women under the age of 35 in only 2% of cases, but is
believed to have a more aggressive biological behavior and to be associated with a more unfavorable prognosis
compared with the disease in older patients.

The Aim: To investigate clinicopathological and biological characteristics of breast cancer in women younger than
35 years of age.

Materials and methods: The research included 93 brest cancer patients, aged 35 or younger, who were treated
in the Institute of oncology in Sremska Kamenica, between 2007. and 20011. The data used in this research was
obtained from the patients’ medical hystories and pathological reports, through a retrospective review of the
Institute’s computerized database.

Results: Family history of breast cancer was present in 19% of the patients, while 29% of them had a family history
of other malignant deseases. Most of the patiens had grade 2 tumors, and the invasive ductal carcinoma was the
most common histological type. The most common tumor size was between 2 and 5 cm (T2). Sentinel lymph node
was positive in 64% of the cases, and the majority of the patients were in the pN1 stadium (36%). Vascular invasion
was present in 54%, lymphovascular in 65%, while perineural invasion was present in 48% of the patients. Estrogen
and progesterone receptors were positive in 51%, while HER 2 receptors were positive in only 28% of patients. Most
of the patients were in the IIA clinical stadium.

Conclusion: Some of the clinicopatholical features that we researched are in accordance with the claims of a
biologicaly more aggressive breast cancer in younger women, while others didn’t lead to a concrete conclusion.
Key words: breast cancer, young age, clinicopatological characteristics
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HIRURGIJA SRCA KOD BOLESNIKA NA HRONIENOJ HEMODUIJALIZI
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e-mail adresa: chupko85@yahoo.com
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Uvod: Broj bolesnika na hroni¢noj hemodijalizi koji zahtevaju hirurske procedure na otvorenom srcu u znacajnom je
porastu proteklih godina. Prevalencija srcanih bolesti u ovoj populaciji je ve¢a nego u opstoj populaciji. Terminalna
bubrezna insuficijencija je znacajan faktor rizika za kardiohirurske intervencije uradene uz primenu ekstrakorporalne
cirkulacije.

Cilj: Cilj rada je da se prikaZu perioperativni morbiditet i mortalitet bolesnika na hroni¢cnom programu hemodijalize
koji su podvrgnuti kardiohirurskim intervencijama.

Materijal i metode: Uradena je retrospektivna analiza istorija bolesti bolesnika na hroni¢noj hemodijalizi koji su
podvrgnuti kardiohirurSskim operacijama u periodu od 2009-2012 godine u Institutu za kardiovaskularne bolesti
“Dedinje”. Praceni su preoperativne karakteristike bolesnika, intraoperativni parametri i postoperativne komplikacije.
Rezultati: Prosecna starost nase serije bolesnika je 61.7godina (izmedu 33-77god.). Period preoperativnog lecenja
na hemodijalizi prose¢no je trajao 51 mesec (3-180 meseci). Kod Cetiri bolesnika (16.6%) izvedena je valvularna
hirurgija, kod 10 (41.6%) bolesnika aortokoronarna bajpas hirurgija i kod 8 (29.1%) kombinovana koronarna
revaskularizacija i valvularna hirurgija. Kod 18 bolesnika (73%) zabeleZena je bar jedna kardioloska komplikacija.
Stanje niskog minutnog volumena i cirkulatorne insuficijencije zabeleZeni su kod 14 bolesnika (58%).

Zakljucci: Perioperativni rizici pove¢anog mortaliteta i morbiditeta bolesnika na hroni¢noj hemodijalizi je veci nego
kod ostalih kardiohirurskih bolesnika, ali niposto nije kontraindikacija i dobri kandidati za kardiohiruske procedure
mogu biti uspesno izabrani.

Kljuéne reci: hirurgija srca, terminalna bubreZna insuficijencija, hemodijaliza.

OPEN HEART SURGERY IN CHRONIC HEMODIALYSIS PATIENTS
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Introduction: The number of patients on chronic hemodialysis who underwent open heart surgery is significantly
incresing in recent years. The prevalence of heart disease in this population is higher than in the general
population. Terminal renal failure is a the significant risk factor for a heart surgery procedures performed on
extracorporeal circulation.

The Aim: The Aim of the study was to present the perioperative morbidity and mortality in patients on chronical
hemodialysis who underwent open heart surgery.

Materials and Methods: The retrospective analysis of case histories of patients on chronic hemodialysis who
underwent cardiac surgery in the period 2009 — 2012 years at the Institute for Cardiovascular Diseases Dedinje.
We assessed the preoperative patient characteristics, intraoperative parameters and postoperative complications.
Results: The mean was 61.7 years (between 33-77 years). The average duration of hemodialysis was 51 months (3-
180 months). Valve surgery was performed In four patients (16.6%) , 11 patients (45.8%) underwent coronary artery
bypass surgery will 8 patients (29.1%) had combined coronary and valve surgery. 18 patients (73%) had at least one
cardiac complication. Low cardiac output and circulatory failure were registered in 14 patients (58%).

Conclusion: Perioperative mortality and morbidity in patients on chronic hemodialysis is higher in other cardiac
surgery patients. Hemodialysis is not limiting and good candidates for heart surgery procedure can be successfully
elected.

Keywords: heart surgery, terminal renal failure, hemodialysis




KLINICKE KARAKTERISTIKE SEKUNDARNOG LIMFEDEMA DONJIH EKSTREMITETA KOD PACUENTKINJA SA
KARCINOMOM CERVIKSA
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Novom Sadu

Uvod: Sekundarni limfedem donjih ekstremiteta predstavlja veliki zdravstveni problem u srednje i visoko razvijenim
zemljama. Nastanak sekundarnog limfedema donjih ekstremiteta povezan je sa osnovnom bolesti i faktorima rizika.
Ova funkcionalna komplikacija spada u grupu preventabilnih komplikacija.

Cilj: Cilj naseg istraZivanja bio je ispitivanje klinickih karakteristika sekundarnog limfedema kod pacijentkinja koje su
le¢ene od karcinoma cerviksa.

Materijal i metode: Retrospektivno je analizirano 20 pacijentkinja sa dijagnozom sekundarnog limfedema noge u
Institutu za onkologiju Vojvodine u Sremskoj Kamenici. Podaci su prikupljeni iz zdravstvenih kartona u Zavodu za
rehabilitaciju, od Zena lecenih od karcinoma cerviksa.

Rezultati: Starosna struktura ispitanika u vreme operacije iznosila je u proseku 44,4 godina, a proseno vreme
izrazeno u mesecima, od operacije do pojave sekundarnog limfedema iznosi 35,5 meseci. Sekundarni limfedem
dijagnostikovan je kod 55% Zena gde su operacijom uklonjene materice, jajnici i regionalne limfne Zlezde. Prose¢no
povecanje obima noge najizraZenije je na Sestom merenom mestu i iznosi 3,92 cm. Najveci procenat pacijentkinja,
Cak 45% ima povecanje obima noge na drugom merenom nivou. Tezak oblik klinicke slike ima 40% pacijentkinja.
Zakljucak: Sekundarni limfedem predstavlja tesku postterapijsku komplikaciju, koja se u ve¢em procentu javlja u
Zena kod kojih je izvrSena radikalna operacija i moZe se javiti i posle vise desetina godina nakon lecenja invazivnih
formi karcinoma cerviksa.

Kljucne reci: karcinom cerviksa, sekundarni limfedem noge, incidencija.

CLINICAL CHARACTERISTICS SECONDARY LYMPHEDEMA OF THE LOWER EXTREMITIES IN PATIENTS WITH
CARCINOMA OF THE CERVIX
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Introduction: Secondary lymphedema of the lower extremities is a major health problem in middle and high in come
countries. The emergence of secondary lymphedema is associated with underlying diseases and risk factors. These
functional complications are among the preventable complications.

The Aim: The aim of this study was to investigate the clinical characteristics of secondary lymphedema in lower
extremities in patients who were treated for cervical cancer.

Material and Methods: We retrospectively analyzed 20 patients diagnosed with secondary leg lymphedema at the
Oncology Institute in Sremska Kamenica. Data was collected from medical records of women treated for cervical
cancer at the Department of Rehabilitation.

Results: The age structure of respondents at the time of surgery was 44.4 years on average, and the average time,
expressed in months, from surgery until the occurrence of secondary lymphedema was 35.5 months. Secondary
lymphedema was diagnosed in 55% of women where the operation removed the uterus, ovaries and regional lymph
nodes. The average increase in circumference is 3,92cm the most prominent value was measured on the sixth
measurement point. Most of the patients 45% has increased circumference on the 2nd measurement point. Severe
from of the clinical features was found in 40% of the patients.

Conclusion: Secondary lymphedema is a difficult postoperative complication. It occurs in greater percentage
in women who had undergone radical surgery procedures and can occur several decades after the treatment of
invasive forms of cervical cancer.

Key words: cervical cancer, secondary leg lymphedema, incidence.

HIRURSKO LECENJE PRELOMA ACETABULUMA
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Uvod Prelomi acetabuluma su teske povrede, nastaju najéesce dejstvom jakih sila “high energy trauma”, uglavhom
u saobracajnim udesima i padovima sa visine. Prelomi ekstremiteta, povrede glave, grudnog kosa, abdomenai
karlicnog prstena su najcesce udruzene povrede.

Cilj rada je ocena rezultata otvorene repozicije i unutrasnje fiksacije preloma acetabuluma. Otvorena anatomska
repozicija i unutrasnja fiksacija, rana mobilizacija predstavljaju standard u lecenju ovih povreda.

Materijal i metode Retrospektivnom studijom je analizirano 22 pacijenta prosecne starosti 41.13 godina. Pacijenti
su leceni metodom otvorene repozicije i unutrasnje fiksacije na Klinici za ortopediju i traumatologiju Kc u Nisu od
2005-2009.godine. Pacijenti su praceni 12-36 meseci postoperativno, prosecno 21,3 meseci.

Rezultati Svi povredjeni pacijenti su operisani izmedu 4 i 11 dana posle hospitalizacije, 5.7 dana prose¢no. Prema
klasifikaciji Judet i Letournel 15 (68.18%) pacijenata imalo je elementarni prelom acetabuluma, 7 (31.82%) je imalo
kompleksan prelom acetabuluma. Zadovoljavajuca postoperativna repozicija postignuta je kod 19 (86.36%) paci-
jenata. Radioloski status zgloba kuka, na osnovu Matta skora, bio je odli¢an kod 15 (68.18%), dobar kod 4 (18.18%),
umeren kod 3 (13.63%) pacijenta. Prema Merle d’Aubigne-ovoj skali, krajnji funkcionalni rezultati le¢enja su odli¢ni
kod 12 (54.54%) pacijenata, dobri kod 7 (31.87%) pacijenata i umereni kod 3 (13.63%) pacijenta.

Zakljucak Hirursko lecenje dislocirnih preloma acetabuluma zahteva otvorenu repoziciju i stabilnu unutrasnju
fiksaciju. Odli¢ni i dobri rezultati lecenja mogu se ocekivati samo ako su postignuti anatomska repozicija i stabilna
unutrasnja fiksacija.

Kljucne reci: Prelomi, acetabulum, hirursko lecenje.

SURGICAL TREATMENT OF ACETABULAR FRACTURES
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Introduction Acetabular fractures are severe injuries, caused by high-energy trauma, mostly from traffic accidents
or falls from heights. Fractures of the extremities, head, chest, abdomen and pelvic are most commonly associated
injuries.

The aim: The purpose of this study was to evaluate the results of open reduction and internal fixation of acetabu-
lar fractures. Open anatomical reduction of the articular surface combined with a rigid internal fixation and early
mobilisation became standard treatment of these injuries.

Materials and methods We conducted a retrospective analysis of 22 patients (average 43.13 years). The patients
were treated by open reduction and internal fixation at the Orthopaedic Clinic of Ni$ from 2005-2009. The follow-
up was 12-60 months, average 21.18 months after surgery.

Results All injured patients were operated on 4-11 days (5.7 days average). According to the classification by Judet
and Letournel, 15 (68.18%) had an elementary acetabular fracture, 7 (31.82%) patients had associated fracture. A
satisfactory postoperative reduction was achieved in 19 (86.36%) patients. The radiological status of the hip joint,
according to Matta score, was excellent in 15 (68.18%), good in 4 (18.18%) and moderate in 3 (13.63%) patients.
According to Merle d’Aubigné Scale, the final functional results of operated patients were excellent in 12 (54.54%),
good in 7 (31.81%) and moderate in 3 (13.63%) patients.

Conclusion Dislocated acetabular fractures requires surgical treatment, open reduction and a stable internal
fixation. Excellent and good results can be expected only if anatomical reduction and stable internal fixation are
achieved.

Keywords: fractures; acetabulum; surgical treatment.
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FAKTORI RIZIKA ZA REHOSPITALIZACIJU BOLESNIKA NAKON KARDIOHIRURSKIH INTERVENCIJA
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u Novom Sadu

Uvod: Kardiohirurski zahvati danas predstavljaju najucestalije operativne zahvate. Postoperativne komplikacije
direkto uticu na duZinu boravka u bolnici i kasnije rehospitalizacie.

Cilj: Utvrditi uticaj preoperativnih faktora (pol, starost, BMI) i operativnih faktora (tip kardiohirur$kog zahvata, duzina
trajanja totalne kleme (cardiac arrest) i vantelesnog krvotoka) na ucestalost rehospitalizacija do godinu dana od
operativnog zahvata.

Materijal i metode: IstraZivanje je vrSeno analizom podataka svih bolesnika koji su podvrgnuti kardiohirurSkom
zahvatu na Klinici za kardiovaskularnu hirurgiju Instituta za kardiovaskularne bolesti Vojvodine, u periodu od 1.
januara do 31. decembra 2009. godine.

Rezultati: Ukupan uzorak je ¢inilo 1155 bolesnika podvrgnutih kardiohirurskoj intervenciji od ¢ega je njih 776 (67%) bilo
muskog pola. Od ukupnog broja bolesnika njih 80 (6,92%) rehospitalizovano je u periodu do godinu dana od datuma
operacije. Pacijenti koji su stariji od 65 godina su ¢e$ée rehospitalizovani (8,08%/5,93%). Procenat rehospitalizovanih
pacijenata posle koronarne hirurgije je 4,81%, nakon valvularne hirurgije (zamena aortne i mitralne valvule) 7,53%,
dok je posle kombinovane hirurgije (koronarna i valvularna hirurgija) 12,44% pacijenata ponovo hospitalizovano.
Prosecna duzina trajanja kleme kod rehospitalizovanih pacijenata iznosi 80,68 minuta, a kod pacijenata koji nisu
rehospitalizovani 72,66 minuta. Prosecno vreme trajanja vantelesnog krvotoka kod rehospitalizovanih iznosi 97,43
minuta, a kod pacijenata koji nisu rehospitalizovani 87,72 minuta.

Zakljucak: Starost predstavlja preoperativni prediktivni faktor, dok su tip operacije, duZina trajanja kleme i
vantelesnog krvotoka intraoperativni prediktivni faktori za rehospitalizaciju bolesnika do godinu dana nakon
kardiohirurskog zahvata.

Kljuéne reéi: rehospitalizacija, faktori rizika, kardiohirurske intervencije

RISK FACTORS FOR READMISSION OF PATIENTS AFTER CARDIAC SURGERY
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Introduction: Cardiac surgery today represent the most common surgical procedures. Postoperative complications
directly affect the length of hospital stay and later readmission.

The Aim: To determine the effect of preoperative factors (sex, age, BMI) and procedural factors (type of cardiac
surgery, duration of total clamp (cardiac arrest) and extracorporal circulation) on the incidence of readmission within
one year of operation.

Materials and Methods: The study was conducted by analyzing data of all patients underwent cardiosurgical
procedure at the Clinic of Cardiovascular Surgery, Institute of Cardiovascular Diseases Vojvodina during 2009. year.
Results: The total sample consisted of 1155 patients underwent cardiac surgery .776 of them (67%) were male. Of all
operated patients, 80 (6.92%) were readmitted in one year from the date of surgery. Patients who were older than
65 year were more frequently readmitted (8.08% / 5.93%). The readmission rate for patients after coronary surgery
was 4.81%, after valvular surgery (aortic valve replacement and mitral valve) 7.53% and after combined surgery
(coronary and valvular surgery) 12.44%. The average cross-clamping time in readmitted patients was 80.68 minutes,
and in other patients 72.66 minutes. Average duration of extracorporeal circulation in readmitted patients was 97.43
minutes, and in other patients 87.72 minutes

Conclusion: Age is a preoperative predictive factor, while the type of surgery, length of the clamp and extracorporal
circulation are intraoperative predictive factors for readmission of patients one year after cardiac surgery.

Key words: readmission, risk factors, cardiac surgery

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE

ZNACAJ HIRURGUJE U LECENJU METASTATSKE BOLESTI KOLOREKTALNOG KARCINOMA PLUCA | JETRE
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Uvod: Kolorektalni karcinom (CRC) je po ucestalosti tre¢i malignitet u svetu. Priblizno polovina pacijenata razvije
udaljene metastaze (mCRC), zavisno od stadijuma primarnog CRC: u jetri u 20% - 70% bolesnika, u plu¢ima 10% -
20%. Hirurgija je usmerena na povecanje stope resektabilnosti i viSegodiSnjeg preZivljavanja.

Cilj: utvrditi obim, mesto i znacaj hirurgije u tretmanu mCRC na pluéima i jetri.

Materijal i metode: Retrospektivnom analizom obuhvaéeno 76 pacijenata oba pola, operisanih u periodu od
01.01.2007. do 31.12.2011. na Klinici za grudnu hirurgiju Instituta za plu¢ne bolesti Vojvodine zbog prisutnih mCRC.
Podeljeni su u tri grupe zavisno od lokalizacije metastaza: na plu¢ima, na jetri, na plu¢ima i jetri. Analizirana je uloga
hirurskog tretmana u le¢enju ovih pacijenata.

Rezultati: Operisano je 49 osoba muskog i 27 osoba Zenskog pola, sa pikom javljanja primarnog CRC od 47.4% u
starosnoj dobi 60 - 69 godina. Kod 61.8% pacijenata primarni CRC lokalizacije na kolonu (od ¢ega 63.8% na sigmi).
lzvrSena je 121 operacija, 1.7 operacija po pacijentu. Odstranjene su 202 metastatske promene, odnosno 2.9
metastaza po pacijentu i 1.7 po operaciji. CRC kolona dvostruko ¢e$¢e metastazirao u jetru, podjednako u desno i
levo pluce, a CRC rektosigme i rektuma priblizno jednako u jetru i oba pluéna krila. Jednu operaciju metastaze imalo
je 56.6% pacijenata, dve 31.6%, a tri i viSe 11.8% pacijenata.

Zakljucak: Hirurgija predstavlja jedino radikalno lecenje mCRC, moguca je kod veceg broja pacijenata upotrebom
hemioterapije, bezbedna je ukoliko se operacija planira i izvede na onkoloski radikalan nacin: RO resekcija sa
prezervacijom tkiva pluéa i jetre. Krajnji cilj je potpuno uklanjanje malignog tkiva metastaze resekcijom vise metastaza
- istovremeno ili etapno. Sistem pradenja svih pacijenata doprineo bi pravoj proceni dalje evolucije oboljenja i stope
mortaliteta.

Kljuéne reci: kolorektalni karcinom, metastaze, mCRC, pluca, jetra, hirurski tretman

SIGNIFICANCE OF SURGERY IN TREATMENT OF COLORECTAL METASTATIC DISEASE IN LUNGS AND LIVER
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Introduction: Colorectal carcinoma (CRC) is third of malignancy in the world. Near half of patients develop
metastases (mMCRC), depending of primary CRC: in liver 20% - 70% of patients, in lungs 10% - 20%. Surgery is directed
on increasing of rate of respectability and several years survival.

The Aim: to determine volume, place and significance of surgery in treatment mCRC of lungs and liver.

Materials and Methods: The retrospective analysis included 76 patients,male and female, who were surgically
treated in period 01.01.2007. - 31.12.2011. in Clinic for thoracic surgery of Institute for lung diseases of Vojvodina
with diagnosed mCRC. Patients were separated in three groups depending of metastases localization: in lungs, in
liver, in lungs and liver. It was analysed role of surgery treatment in healing of these patients.

Results: There were 49 males and 27 females, with primary CRC peak of 47.4% in age 60 - 69 years. In 61.8% of
patients primary CRC had localization in colon (of which 63.8% in sigma). It was done 121 surgeries, 1.7 surgery
per patient. There were removed 202 metastases, respectively 2.9 metastases per patient and 1.7 per surgery. CRC
in colon twice as often gave metastases in liver, equally in right and left lung, but CRC in rectosigma and rectum
approximately the same in liver and both lungs. One surgery had 56.6% of patients, two 31.6%, and three or more
11.8% of patients.

Conclusion: Surgery is the only radical treatment of mCRC, it’s possible within more patients using chemotherapy,
safe if surgery is well planed and done on oncological radical way: RO resection with preservation of lungs and liver
tissue. The ultimate goal is completely removing malignant tissue of metastases by resection more metastases — in
same time or in stages. Monitoring system of these patients could contribute proper evaluation further evolution of
the disease and also mortality rate.

Key words: colorectal carcinoma, metastases, mCRC, lungs, liver, surgery treatment



HIRURSKO LECENJE OBOLJENJA STITASTE ZLEZDE KOD DECE | ADOLESCENATA
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Uvod: lako su oboljenja Stitaste Zlezde kod dece znatno reda, zahtevaju adekvatan pristup dijagnozi i leenju. Ovaj
pristup je predmet suceljavanja veoma razlicitih stavova, imajuéi u vidu da se godiSnje objavi oko 2500 strucnih
radova o oboljenjima Stitaste Zlezde.

Cilj rada: Analiza ucestalosti pojedinih oboljenja Stitaste Zlezde kod dece i adolescenata, distribucija prema polu i
uzrastu i ispitivanje razlike ucestalosti u odnosu na populaciju odraslih.

Materijal i metode: U ovom radu su analizirani podaci za 170 bolesnika mladih od 20 godina, ¢ija je prosecna
starost 16,8 godina, koji su u desetogodisnjem periodu, u Centru za endokrinu hirurgiju KC Srbije u Beogradu, leceni
hirurskim putem zbog oboljenja stitaste Zlezde. Podaci su uporedeni sa populacijom odraslih.

Rezultati: Maligna oboljenja u populaciji dece i adolescenata ucestvuju sa 34,12%, a benigna sa 65,88%. Najcesce
maligno oboljenje je papilarni karcinom (oko 30%), a najées¢a benigna ¢ine benigni tumori i ciste (30,59%). Najveci
broj operisanih pripada uzrasnoj grupi od 15 do 20 godina (77,06%). U populaciji odraslih maligna oboljenja
ucestvuju sa 27,36%, a benigna sa 72,64%. Od malignih oboljenja najceci je, takode papilarni karcinom (22,08%), a
od benignih benigna struma (32,64%).

Zakljucak: Sa povecanjem starosti povecava se ucestalost oboljenja Stitaste Zlezde, a pretezno se javljaju kod osoba
Zenskog pola. U populaciji dece i adolescenata znacajno visa je pojava papilarnog karcinoma, kao i Morbus Graves i
benignih tumora, dok se kod odraslih znacajno ¢esée javljaju benigna struma i Thyroiditis Hashimoto.

Kljuéne reci: deca; adolescenti; oboljenja Stitaste Zlezde;

SURGICAL TREATMENT OF THYROID DISEASE IN CHILDREN AND ADOLESCENTS
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Mentor: asist.dr Vladan Zivaljevi¢

Center for Endocrine Surgery, Faculty of Medicine University of Belgrade

Introduction: Although children thyroid diseases are considerably lower, they require adequate access to diagnosis
and treatment. This approach causes many debates based on different views of this disease, considering that there
are about 2500 papers, published annually regarding on disease of the thyroid gland.

The Aim: To analize a frequency of thyroid diseases in population of children and adolescents, distribution based on
sex and age difference at frequency, comparing with adult population.

Material and methods: In this paper we analyzed data from 170 patients younger than 20 years, average age 16,8
years, who were treated surgically due to thyroid gland diseases, during ten-year period in the Endocrine Surgery
Center of Serbia, Belgrade. Datas are compared with adult population.

Results: Of total thyroid di malignant di take 34,12% and benign 65,88%. The most common malignant
disease is papillary carcinoma (about 30%) and benign are cysts and benign tumors (30,59%). The largest number
of operated patients belongs to age group from 15 to 20 years (77,06%). In adult population malignant participated
with 27,36% and benign with 72,64%. Of total malignant diseases the most often is, also, papillary carcinoma
(22,08%) and of benign, benign goitre (32,64%).

Conclusion: With age increasing the frequency of thyroid diseases increases, and they occur mostly at female
population. Appearance of papillary carcinoma is more often in population of children and adolescents, as well as
Morbus Graves and benign tumors. On the other side, benign goitre and Thyroiditis Hashimoto are more often in
adult population.

Keywords: children; adolescents; thyroid diseases

KORELACIJA IZMEDU EPIDEMIOLOSKO-RADIOLOSKIH KARAKTERISTIKA
| MESTA PRELOMA VRATA BUTNE KOSTI

Autori: Nilkola Dordevié, Milena Dordevié¢, Danka Durié¢

e-mail adresa: nikola@kolibri.ws

Mentor: asist. Dr Branislav Starcevi¢

Traumatologija Urgentnog centra, Klini¢ki centar Srbije, Medicinski fakultet Univerziteta u Beogradu

Uvod : Vrat butne kosti je prosecne debljine 3.5cm i formira sa dijafizom kolo-dijafizalni ugao koji iznosi 120°-140°.
Prelom vrata butne kosti pracen je visokim morbiditetom i mortalitetom. Prelomi vrata butne kosti se po mestu
preloma dele na bazicervikalne, transcervikalne i subkapitalne.

Cilj: Cilj rada je da pokaZzemo da li postoji veza izmedu mesta preloma vrata butne kosti i radioloskih i epidemioloskih
karakteristika pacijenata.

Materijal i metode: Ispitivanje je obuhvatilo analizu podataka 28 pacijenata, hospitaliyovanih zbog preloma vrata
butne kosti. Metoda se zasniva na analizi istorija bolesti i merenju radiografskih karakteristika pacijenata. Pacijente
smo u okviru oba pola podelili na tri podgrupe (po mestu preloma), koje smo poredili na osnovu starosti, kolo-
dijafizalnog ugla i debljine vrata butne kosti.

Rezultati: Bazicervikalni prelom imali su devet muskaraca i dve Zene, transcervikalni pet muskaraca i pet Zena, i
subkapitalni dva muskarca i pet Zena. Muskarci imaju veéu verovatnocu bazicervikalnog(p=0.035), Zene vecu
verovatnoéu subkapitalnog(p=0.08=0.05),dok kod transcervikalnog preloma nema razlike(p=0.1). Starost kod
muskaraca(p=0.2) i kod Zena(p=0.3), kolo-dijafizalni ugao kod muskaraca(p=0.97) i kod Zena(p=0.3) i debljina vrata
butne kosti kod muskaraca(p=0.85) nisu povezani sa mestom preloma. Transcervikalni prelom je ucestaliji kod Zena
sa manjom, dok je subkapitalni prelom uéestaliji kod Zena sa vecom debljinom vrata butne kosti(p=0.05).
Zakljucak: Muskarci imaju vecu verovatnocu bazicervikalnog, a Zene subkapitalnog preloma. Transcervikalni prelom
¢esée imaju Zene sa manjom, dok subkapitalni prelom ¢esce imaju Zene sa ve¢om debljinom vrata butne kosti.
Kljuéne reci: mesto preloma vrata butne kosti, kolo-dijafizalni ugao, debljina vrata butne kosti

CORRELATION BETWEEN EPIDEMIO-RADIOLOGICAL CHARACTERISTICS
AND PLACE OF FEMORAL NECK FRACTURE

Authors: Nikola Djordjevic, Milena Djordjevic, Danka Djuric

e-mail adress: nikola@kolibri.ws

Mentor: ass. Dr Branislav Starcevic

Traumatology E.R., Clinical Center of Serbia, School of Medicine, University of Belgrade

Introduction: Femoral neck, average width around 3.5cm, and diaphysis are forming neck-shaft angle, which has
120-140 degree. Femoral neck fracture has high incidence of morbidity and mortality. Based on place of femoral
neck fracture, there are basicervical, transcervical and subcapital fracture.

The Aim: To determine whether the radiographic parameters and epidemiological parameters affect the place of
femoral neck fracture.

Material and Methods: Our study comprises analysis of documentations of 28 patients, who were hospitalized for
femoral neck fracture. Our method is based on patients history analysis and radiographic parameters measurements.
In each sex group, patients were divided, based on place of femoral neck fracture, into three subgroups, which were
compared depending on age, neck-shaft angle and femoral neck width.

Results: Nine men and two women had basicervical, five men and five women had transcervical, and two men
and five women had subcapital fracture. Men have higher probability of basicervical(p= 0.035), women have
higher probability of subcapital(p=0.08=0.05) fracture. Age in men(p=0.2) and women(p=0.3), neck-shaft angle in
men(p=0.97) and women(p=0.3), and neck width in men(p=0.85), don’t have influence on place of fracture. Women
with smaller neck diameter have higher probability of transcervical, while those with bigger diameter have higher
probability of subcapital fracture.

Conclusion: Men have higher probability of basicervical, while women have higher probability of subcapital fracture.
Women with bigger neck diameter have higher probability of subcapital, while those with smaller one have higher
probability of transcervical fracture.

Key words: place of the femoral neck fracture, neck-shaft angle, femoral neck width
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STRANA TELA U DISAJNIM PUTEVIMA U PEDIJATRIJSKOJ POPULACUI

Autor: Suzana Andri¢, Marina Dragicevi¢

e-mail adresa: drsuzy27@gmail.com

Mentor: doc. dr Milanka Tati¢

Institut za zdravstvenu zastitu dece i omladine Vojvodine, Medicinski fakultet Univerziteta u Novom Sadu

Uvod: Aspiracija stranog tela u traheobronhijalno stablo predstavlja urgentno stanje visokog rizika. Etiologija je
razlicita, a pojava je karakteristi¢na za sve uzraste sa najvecom incidencijom u pedijatrijskoj populaciji.

Ciljevi: Analizirati polnu i starosnu strukturu, tegobe zbog kojih su pacijenti primljeni i period od pocetka tegoba
do hospitalizacije, kao i podatke o mogucoj aspiraciji stranog tela, podatke o bronhoskopiji i bronhoskopski nalaz.
Materijal i metode: U retrospektivnu studiju za period od pet godina, od januara 2007. do decembra 2011. godine,
bilo je uklju¢eno 18 ispitanika. Ispitivanu grupu Cinili su pacijenti sa sumnjom na prisustvo stranog tela u disajnim
putevima.

Rezultati: Aspiracija stranog tela u traheobronhijalno stablo se javlja najéesée do trece godine Zivota, sa podjednakom
zastupljenos$¢u u oba pola. Najéesée tegobe pacijenata koje se navode su kasalj, otezano i ¢ujno disanje. Period od
pocetka simptoma do prijema i izvodenja bronhoskopije kod veceg broja pacijenata je znac¢ajno duzi od 24-48 sati.
Vise od polovine roditelja daje podatke o mogucoj aspiraciji stranog tela. Skoro tre¢ina pacijenata je primljena kao
hitno stanje. Rigidna bronhoskopija je izvedena u opstoj, najcesée balansiranoj anesteziji, sa prose¢nim trajanjem od
40 minuta. Kod 77,78% pacijenata je pronadeno strano telo u disajnim putevima, pri ¢emu je kod vise od polovine
strano telo pronadeno u desnom bronhijalnom stablu. Kod polovine pacijenata strano telo je Cinila hrana, najéesce
zrnevlje (kikiriki, orasi, le$nici).

Zakljucak: Obzirom na rezultate proistekle iz naSeg ispitivanja i rezultate brojnih studija, paznju treba posvetiti
edukaciji roditelja o potencijalnim rizicima aspiracije stranog tela i metodama prevencije.

Kljuéne reci: strana tela, bronhoskopija

FOREIGN BODIES IN THE AIRWAYS IN PEDIATRIC POPULATION

Author: Suzana Andri¢, Marina Dragicevic¢
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Mentor: doc. dr Milanka Tati¢

Institute for health care of children and youth of Vojvodina, Faculty of Medicine University of Novi Sad

Introduction: Foreign body aspiration into tracheobronchial tree represents an urgent condition at a high level of
risk. Etiology is different, and this condition is typical for all ages with highest incidence in pediatric population.
Aims: To analyze gender and age distribution, problems due to which patients are admitted and period from onset
of symptoms to hospitalization, as well as information about possible foreign body aspiration, bronchoscopy data
and bronchoscopic findings.

Material and methods: Retrospective study for a period of five years, from January 2007 to December 2011,
included 18 patients. The study group consisted of patients with suspected foreign body aspiration.

Results: Aspiration of foreign bodies into tracheobronchial tree occurs most often by the age of three, with
equal presence into both genders. The most common symptoms were cough, shortness of breath and audible
breath. Time interval from onset of symptoms to admission and performance of bronchoscopy in a significant
number of patients was considerably longer than 24-48 hours. More than half of the parents gave information
about a possible foreign body aspiration. Nearly a third of the patients were admitted as an emergency condition.
Rigid bronchoscopy was performed under general, mostly balanced anesthesia, and mean duration of 40 minutes.
In 77,78% of patients a foreign body was found in the airways, where more than half of the foreign bodies were
found in the right bronchial tree. In half of the patients the foreign body was food, most commonly seeds (peanuts,
nuts, hazelnuts).

Conclusion: Based on the results of our research as well as the results of numerous studies, attention should be
devoted to the education of parents about the potential risks of foreign body aspiration and prevention methods.
Key words: foreign bodies, bronchoscopy

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE

PROCENA DIJAGNOSTICKIH METODA KOD POVREDE SLEZINE U POLITRAUMI
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Mentor: Ass.dr BoZidar A. Odalovi¢
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Mitrovica

Uvod: Povreda slezine u abdominalnoj traumi reprezentuju skoro 60% od svih povreda intraabdominalnih organa i
predstavljaju najcescu izolovanu povredu u trauma centrima.

Cilj: Cilj istrazivanja je da se izvrsi klinicka procena pojedinih dijagnostickih metoda i postupaka u ranom otkrivanju
povreda slezine i njihov znacaj u donosenju odluke za operativnim tretmanom.

Materijal i metode: U periodu januar 2010-decembar 2011. godine u Centru za Urgentnu hirurgiju KCS i na Hirurskoj
klinici KBC Pristina,sa privremenim sediStem u Gracanici zbrinuto je 197 politraumatizovanih bolesnika od kojih 104
sa povredom slezine. 87 pacijenata sa povredom slezine je imalo tupu, a samo 17 pacijenata je imalo penetrantnu
povredu. Najéesci uzrok povreda su saobracajne nezgode (70%), a zatim pad sa visine (15%).

Velika je prevalenca muskog pola.

Rezultati: U naSem istraZivanju preciznost dijagnosticke peritonealne punkcije je veoma visoka-92,7%, bez
evidentiranih komplikacija. Preciznost UZ pregleda je oko 89,4%, dok podaci dobijeni CT pregledom pokazuju visoku
preciznost-96 %.

Zakljuéak: Dijagnoza intraabdominalnog krvarenja uzrokovanog povredom slezine mora biti izvedena u najkra¢em
vremenskom intervalu, sa malim rizikom po bolesnika, a sa visokom ta¢no$éu. CT zauzima vodece mesto po pitanju
dijagnostikovanja povrede slezine kod hemodinamski stabilnih pacijenata, dok je kod hemodinamski nestabilnih
pacijenata dijagnosticka metoda izbora DPP .

Kljuéne reci: politrauma, slezina, dijagnostika.

ASSESSMENT OF DIAGNOSTIC METHODS AT SPLEEN INJURE IN POLYTRAUMA
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Surgical Clinic CHC Pristina-Gracanica, Emergency Centre CCS, Faculty of Medicine, University of Pristina-Kosovska
Mitrovica

Introduction: Spleen injures in abdominal trauma represent almost 60% of all injures to the intra-abdominal organs,
and they account for the most frequently isolated injuries in trauma centers.

Aim: The purpose of this medical research is clinical assessment of the diagnostic methods and treatments for the
early discovery of spleen injury and their importance in making a decision regarding surgical treatment.

Materials and methods: During the period January 2010 - December 2011 in the Center for Emergency surgery CCS
and in the Surgical Clinic CHC Pristina with temporal seat in Gracanica, 197 poly-traumatized patients were treated,
out of which 104 had injuries to their spleens. 87 patients with spleen injuries had blunt, and just 17 of them had
penetrating injuries. The most common cause of these injures are traffic accidents (70 %), followed by falls (15 %).
There is a big prevalence of males among the injured.

Results: In our research, the precision of diagnostic peritoneal puncture is very high-92,7 % without any complications
noticed.

The precision of the UZ test is about 89,4 % while information taken from CT test shows a high precision-96 %.
Conclusions: Diagnosis of intraabdominal hemorrhage caused by spleen injury has to be done as soon as possible,
with the minimum risk for the patient, and with high precision. CT test takes a leading position when we speak of
diagnosis of spleen injuries for hemodynamic stable patients, while for hemodynamic unstable patients the choice
should be the DPP method.

Keywords: polytrauma, spleen, diagnosis.




POSTOPERATIVNI OPORAVAK KOD PACIJENATA SA LAPAROSKOPSKI IZVEDENOM
HOLECISTEKTOMIJOM SA | BEZ DRENAZE

Autori: Aleksandar Stanimirovi¢
Mentor:Doc.dr Mirko Kerkez
Univerzitet u Beogradu, Medicinski fakultet

Uvod Hirurzi su postali podeljeni po pitanju upotrebe drenova kod operacija koje nisu pratile intraoperativne
komplikacije.

Cilj Cilj ovog rada je da proceni da li postoji razlika u duzini boravka u bolnici i da li dolazi do pojave postoperativnog
bola kod pacijenata, podvrgnutih elektivnoj hirurgiji nekomplikovanih bolesti Zu¢ne kese, sa i bez drena.

Materijal i metode Ova studija je retrospektivnog karaktera, u kojoj su podaci prikupljeni iz protokola i istorija bolesti
pacijenata, kao i odeljenske nauéno-istrazivacke dokumentacije, koji su operisani na | (prvom) odeljenju klinike
za digestivnu hirurgiju Klinickog centra Srbije u periodu od januara 2011 do decembra 2011 godine. Pacijenti su
podeljeni u dve grupe, sa i bez drena.

Rezultati U ovom istraZivanju je ucestvovalo 114 operisanih pacijenata. Nije uofena statisticki znacajna razlika u
postoperativnom bolni¢kom boravku izmedu 2 grupe, ali postoperativni bol je bio znacajno povecan kod pacijenata
sa postavljenim drenom, i dobijena je statisticki visoko znacajna razlika. (P<0.01)

Zakljucak Rezultati ovog rada pokazuju da rutinska primena drenova kod laparoskopski operisanih nekomplikovanih
bolesti Zuéne kese ima malo da ponudi i nasuprot tome pokazala se povezanom sa ve¢im postoperativnim bolom.
Kljuéne reci Dreniranje, laparoskopska holecistectomija, bol, bolni¢ki boravak

POSTOPERATIVE RECOVERY IN PATIENTS WITH LAPAROSCOPIC CHOLECYSTECTOMY PERFORMED
WITH AND WITHOUT DRAINAGE

Authors:Aleksandar Stanimirovi¢
Mentor:Doc.dr Mirko Kerkez
University of Belgrade, Faculty of medicine

Introduction Surgeons have become divided on the opinion when it comes to usage of drains in non comlicated
laparoscopic holecystectomy.

The aim The aim of this study was to show are there differences in the lenght of hospital stays and postoperative pain
in patients subjected to laparocsopic cholecystectomy with or without drainage.

Material and methods This study is of retrospective character in which the data were aquired from hospital protocols
and patient medical documentation and also medical departments scientific database which were operated at the
| (first) ward of the clinic for digestive surgery, Clinical center of Serbia from january 2011 until december 2011.
Patients were divided into two groups, those with and without drainage.

Results In this research 114 operated patients charts were procesed. A statistical importance was not found when
comparing the postoperative stay of he two groups, but postoperative pain was significantly increased in patients
with a drain in place (P<0.01).

Conclusion The results od this study show that routine drain placement in laparoscopicaly operated, noncomplicated,
gallblader decease has little to offer and in contast it is associated with increased postoperative pain.

Key words Drainage, laparoscopic cholecystectomy, pain, hospital stay

SAVREMENI MATERUALI U GINEKOLOSKOJ UROLOGUI
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Uvod: Biomaterijal je bilo koja supstanca ili kombinacija supstanci, sinteticka ili prirodna, koja moze biti upotrebljena
tokom bilo kog vremenskog perioda, kao celina ili deo sistema koji leci, ili zamenjuje bilo koje tkivo, organ ili funkciju
u organizmu (NIH, 1982)

Cilj: Cilj rada je ispitivanje karakeristika i primene savremenih materijala u ginekoloskoj urologiji.

Metode: Rad je baziran na ispitivanju biomaterijala u pogledu biokompatibilnosti, poroznosti,ultrastrukture,
elasti¢nosti, izdrZljivosti,memorije i nacina aplikacije. Ispitivanje je uradjeno koriscenjem Medline database.
Rezultati: Najcesce upotrebljavani sintetski biomaterijal u uroginekologiji je polipropilen. Pleteni makroporni
polipropilen je materijal izbora za suburetralnu implantaciju, daje odredjeni stepen fibroze i malu inflamatornu
reakciju. TVT Secur® (Gynecare) je makroporna monofilamentna polipropilenska traka (Prolen) sa apsorptivnim
krajevima za fiksaciju i predstavlja standardnu referencu za aktuelne i nove materijale. Safyre” TOT daje izuzetno
visoku stopu uspeha od 97%, bez komplikacija. Pelvicol”je prirodni kolageni acelularni biomaterijal, u upotrebi je kao
suburetralni sling, kolposuspenzija,kod vaginoplastike, cistoplastike, faloplastike. U prolaps hirurgiji je vrlo efektivan
95%.

Zakljuéak: Sintetski biomaterijali zbog svoje postojanosti, dostupnosti,optimalne rastegljivosti, kao i male
mogucnost prenosenja biopatogena su idealni u uroginekologiji. Pleteni makroporni polipropilen je materijal izbora
za suburetralnu implantaciju. TVT Secur® (Gynecare) je standardna referenca za aktuelne i nove materijale,dok
Safyre” TOT postaje novi standard u uroginekologiji.

Kljuéne reci: Polipropilen, TVT Secur® (Gynecare), Safyre” TOT

MODERN MATERIALS IN GYNECOLOGICAL UROLOGY
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Introduction: Biomaterial is supstance or mixture of supstances, synthetic or natural, that can be used during the
time, as a whole or a part of the leaflets, or replaces any tissue, organ or function in the body (NIH, 1982)

The aim: The aim of study was to investigate application of modern materials in gynecological urology.

Methods: This study investigate biomaterials and their biocompatibility, porosity, construction modality, tensile
strength, elasticity, durability, shape and memory and methods of application.This investigation was undertaken
with the use of the Medline database.

Results: The most commonly used synthetic biomaterial in a polypropylene. Knitted macroporous polypropylene is
the material of choice for suburethral implantation and gives a certain degree of fibrosis and a small inflammatory
reaction. TVT Secur’ (Gynecare) is monophilament polypropylene tape with absorptive ends for fixation and it is
a standard reference for current and new materials. Safyre” TOT provides an extremely high success rate of 97%,
without complications. Pelvicol ® is a natural acellular collagen biomaterial, used as a suburethral sling, colpoplasty,
vaginoplasty, cystoplasty, phalloplasty. In prolapse surgery is very effective 95%.

Conclusion: Synthetic biomatherials because of their durability, availability, and maintenance of tensile strength,and
low theoretical transmission of potential biopathogens are vital in uro-ginecology. Macroporous knitted
polypropylene is the material of choice for suburethral implantation. TVT Secur ® (Gynecare) is a standard reference
for current and new materials, while TOT Safyre ® becomes the new standard in gynedological urology.

Keywords: Polypropylene, TVT Secur’ (Gynecare), Safyre” TOT
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OPERATIVNI TRETMAN VARIKOKELE SA OLIGOASTENOSPERMIJOM

Autor: Bojan Mitrovi¢

e-mail adresa: bojanmitrov87@hotmail.com

Mentor: prof. dr Petar Jovanovi¢

Katedra za hirurgiju, Medicinski fakultet Univerziteta u Pristini - Kosovska Mitrovica

Uvod: Varikokela je pleksus sa “melanholicnom” krvlju - Ambroise Parre, XVI vek. Patofiziloski model varikokele
je sledeci: venski refluks dilatira pampinoformne venske plekuse, podize hidrostatski pritisak, podize temperaturu
testisa i smanjuje ukupnu funkcionalnost testisa.

Cilj rada: Cilj rada je ispitati uticaj operacija koje imaju za cilj eliminaciju varikokele na broj Zeljenih trudnoca partner-
ki. Ispitati uspesnost zahvata u smislu duZine trajanja operativnog zahvata, anestezije i hospitalizacije kao i javljanja
eventualnih komplikacija.

Materijal i metode: Tretirali smo 16 pacijenata UHB “ Simonida” u Gracanici. Pacijenti su randomizovani po kriteriju-
mima za infertilne parove i muski infertilitet-subfertilitet: prisustvo varikokele, abnormalan spermogram, ginekoloski
status partnerke ( uredan), minimum godinu dana zajednickog Zivota bez zaceca.

Rezultati: Svi pacijenti su na kontrolnim spermogramima (3 nedelje posle operacije i odmah po medikamentoznom
tretmanu, u slu¢ajevima kada je bio pridodat) pokazali poveéanje broja spermatozoida i povec¢anje normalnih oblika
semenih éelija.

Zakljucak: Varikokela se nalazi u osnovu mnogo subfertilnih i infertilnih muskaraca. Ona se smatra moguéim uzrokom
muske neplodnosti a sigurno je precipitirajudi faktor. U vecini slucajeva tretman varikokele dovodi do poboljsanja ili
uklanjanja muskih faktora fertiliteta i povecanja broja trudnoca. Tretman varikokele je jeftiniji i uspesniji nego meto-
da arteficijalne fertilizacije. Ta¢na patofiziologija varikokele nije sasvim razjasnjenja. Smatramo da je subingvinalna
ligatura spermati¢ne vene minimalno invazivan i isplativ pocetni tretman “inferilnih parova”.

Kljuéne reci: varikokela, oligoastenospermija, sterilitet, subingvinalna ligature.

OPERATIVE TREATMENT WITH VARICOCELE OLIGOASTHENOSPERMIA
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Introduction: Varicocele is a plexus with “melancholic” blood — Ambroise Parre XVI century. Pathophysiological mod-
el of varicocele is the following: venous reflux dilates pampiniform venous plexuses, raises the hydrostatic pressure,
raises the temperature of the testicles and reduce the overall functionality of the testis.

The Aim: The aim of this paper is to examine the impact of operations aimed at the elimination of varicocele on
pregnancy desired partner. Examine the success of interventions in terms of duration of surgery, anesthesia and
hospitalization as well as occurrence of any complications.

Materials and Methods: We treated 16 patients UHB “Simonida” in Gracanica. Patients were randomized according
to the criteria for infertile couples and male infertility-subfertility: the presence of varicocele, abnormal spermo-
gram, gynecological status partner (neat), at least one year without the coexistence of conception.

Results: All patients in the control spermograms (3 weeks after surgery and immediately after drug treatment, in
cases when it was appended) showed an increase in sperm count and increase cells of normal forms.

Conclusion: Varicocele is the basis of many subferile and infertile men. It is considered a possible cause of male and
certainly the precipitating factor. In most cases, the treatment of varicocele leads to the improvement or removal of
male fertility factor and increase the number of pregnancies. Varicocele treatment is cheaper and more successful
than the method of artificial fertilization. The exact pathophysiology of varicocele is not completely clarify. We find
that subinguinal ligation of spermatic veins is minimally invasive and cost-effective initial treatment “infertile pairs “.
Keywords: varicocele, oligoasthenospermia, sterilite, subinguinal ligation.
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UTICAJ INTRAOPERATIVNIH PARAMETARA NA POJAVU KOMPLIKACIJA NAKON CEFALIENE
DUODENOPANKREATEKTOMIJE KOD BOLESNIKA SA TUMORIMA PERIAMPULARNE REGIJE
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Uvod:Periampularni karcinomi ukljucuju adenokarcinom glave, vrata i unkcinatnog nastavka pankreasa, Vaterove
ampule, distalnog holedoha i duodenuma. Duodenopankreatektomija je standardna operacija u hirurgiji
periampularnih karcinoma. Ucestalost postoperativnih komplikacija je i dalje visoka, i iznosi izmedju 30% i 60%.

Cilj studije: Cilj nase studije je da se analizira uticaj intraoperativnih faktora (kvaliteta pankreasa, promer glavnog
pankreasnog kanala, duZina trajanja operacije i intraoperativna transfuzija krvi) na ucestalost pojave postoperativnih
komplikacija.

Materijali i metode: Prospektivno je analizirano 159 bolesnika, od 2008 - 2011 godine, kod kojih je uradjena
cefali¢na duodenopankreatektomija na Klinici za digestivnu hirurgiju KCS. Analizirani su pojedinac¢no intraoperativni
faktori koji bi mogli imati uticaj na pojavu postoperativnih komplikacija: kvalitet pankreasa (mek, tvrd, umereno
tvrd), promer glavnog pankreasnog kanala, duZina trajanja operacije i intraoperativna transfuzija krvi.

Rezultati: Prose¢na starost pacijenta iznosila je 65.7 + 10.3 godina starosti, od kojih je 61% muskog pola.Nakon
operacije pankreasa navedene komplikacije su se desile u 67 slucajeva (42.1%). Znacajno najcesca komplikacija je
pankreasna fistula (73.1%), dok su ostale komplikacije u zna¢ajno manjem procentu (8-10 % slucajeva). Prosetna
vrednost promera glavnog pankreasnog kanala kod pacijenata sa komplikacijama znacajno je manji od promera kod
pacijanata koji nisu imali komplikacije. Kvalitet pankreasa — mek, je sa signifikantno vecom verovatnocom zastupljen
kod pacijenata sa komplikacijama. U grupi pacijenata bez komplikacija manji broj pacijenata primio je transfuziju.
Zakljucak: Nasi rezultati pokazuju da su nizi promer pankreasnog kanala i kvalitet pankreasa — mek, primarni faktori
rizika za nastanak postoperativnih komplikacija bilo koje vrste, prvenstveno pankreasne fistule.

Kljuéne reci: Pankreatikoduodenektomija,pankreasna fistula,postoperativna hemoragija

EFFECT OF INTRAOPERATIVE PARAMETERS ON THE OCCURRENCE OF COMPLICATIONS AFTER CEPHALIC
DUODENOPANCREATECTOMY IN PATIENTS WITH TUMORS OF PERIAMPULARE REGION
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Introduction: Duodenopancreatectomy is a standard operation for periampullary cancers of pancreas. The incidence
of postoperative complications is still high, between 30% and 60%.

Objective: We analysed the influence of different intraoperative factors (quality of the pancreas, diameter of
main pancreatic duct, duration of the procedures and intraoperative blood loss) in the incidence of postoperative
complications.

Materials and Methods: 159 patients were prospectively analysed from 2008. to 2011.To all patients a standard
cephalic duodenopancreatectomy was performed at the Department of Digestive Surgery, Clinical Centre of Serbia.
Intraoperative factors that could affect the occurrence of postoperative complications were analysed separately:
the quality of the pancreas (soft, hard, moderately hard), the main pancreatic ductal diameter, duration of the
procedures and intraoperative blood loss.

Results: The average patients age was 65.7 + 10.3 years, 61% were men. After surgery procedures, complications
were occurred in 67 cases (42.1%). Significantly, the most common complication was pancreatic fistula (73.1%),
while other complications had significantly lower percentage (8-10% per cases). The average value of the diameter
of the main pancreatic duct in patients with complications was significantly smaller than the diameter in patients
who had no complications (p<0.05). The quality of the pancreas - soft, was significantly presented in a the group
of patients with complications. In the group of patients without complications, less patients received transfusions
(p<0.05).

Conclusion: Our results show that the lower diameter of the pancreatic duct and pancreas quality - soft, are the
primary risk factors for postoperative complications of any kind, especially pancreatic fistula.

Key words: Duodenopancreatectomy, pancreatic fistula, postoperative haemorrhage




ULOGA | ZNACAJ PROCEDURALNE SEDACIJE | ANALGEZIJE KOD ENDOSKOPSKE RETROGRADNE
HOLANGIOPANKREATOGRAFIJE
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Uvod: Proceduralna sedacija (PSA) je tehnika aplikacije sedativa i disocijativnih lekova sa ili bez opioida. Ona pred-
stavlja vazan elemenat kod kompleksnih gastrointestinalnih endoskopskih procedura, kao $to je endoskopska ret-
rogradna holangiopankreatografija (ERCP). Pored toga $to smanjuje bol, neprijatnost i stres, proceduralna sedacija
omogucava optimalne uslove za izvodenje ovako zahtevne endoskopske metode.

Cilj: Naglasiti krucijalnu ulogu proceduralne sedacije i analgezije kod endoskopske retrogradne holangiopankreato-
grafije, radi uspesnosti intrevencije i subjektivnog zadovoljstva bolesnika koji se podvrgavaju ERCP metodi.
Materijal i metode: Prospektivnom studijom, ispitano je 165 bolesnika koji su se podvrgnuli endoskopskoj retro-
gradnoj holangiopankreatografiji, u Urgentnom Centru, Klinickog Centra Vojvodine, u Novom Sadu, u periodu od
septembra 2010. do aprila 2011. godine. Statisti¢ki su obradeni sledeci podaci: pol, starosna dob, indikacija za ERCP,
postavljanje bilijarne endoproteze i postoperativne komplikacije. Bolesnici su popunjavali individualnu listu stepena
zadovoljstva u kojoj su, zaokruzivajuéi brojeve 1-10, ocenili osecaj zadovoljstva i subjektivnog komfora primenjenom
vrstom anestezije kao i celokupan rad anesteziologa, gastroenterologa i zdravstvenog osoblja.

Rezultati: Od ukupnog broja bolesnika, 52% su bili muskog pola i 48% Zenskog pola. Na osnovu zastupljenosti po
Zivotnoj dobi, 29% bolesnika je bilo starosne dobi 60 do 70 godina. 55% bolesnika se podvrgnulo proceduri zbog
benignih uzroka. Maligni uzroci su nadeni kod 13% bolesnika. Kod preostalih 32% bolesnika uzroci za izvodenje ERCP
su bili neokluzivna holedoholitijaza i dilatacija hepatoholedoha. Kod 13% je postavljena bilijarna endoproteza. Kod
81% postoperativni period je bio bez komplikacija.

Zakljucak: Celokupan rad anesteziologa, gastroenterologa, zdravstvenog osoblja kao i subjektivni osecaj, bolesnici
su ocenili sa najviSom ocenom broj 10. Svetska zdravstvena organizacija kao i podaci svetske literature ukazuju na
ekspanziju i znadajan porast broja bolesnika koji se podvrgavaju PSA tehnici u toku ERCP procedura.

Kljuéne reéi: proceduralna sedacija i analgezija, endoskopska retrogradna holangiopankreatografija, komplikacije.

ROLE AND SIGNIFICANCE OF PROCEDURAL SEDATION AND ANALGESIA FOR ENDOSCOPIC
RETROGRADE CHOLANGIOPANCREATOGRAPHY
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Introduction: Procedural sedation (PSA) is technique of administering sedatives and dissociative agents with or
without analgesics. It is an important element in complex gastrointestinal endoscopic procedures, like endoscopic
retrograde cholangiopancreatography (ERCP). Besides alleviating pain, discomfort and stress, procedural sedation
provides optimal conditions for performing demanding endoscopic methods.

The Aim: Accentuate crucial role of procedural sedation and analgesia during endoscopic retrograde cholangio-
pancreatography, for the purpose of intervention successfulness and subjective satisfaction of patients undergoing
ERCP method.

Materials and Methods: At the Emergency Center of the Clinical Center of Vojvodina in Novi Sad, 165 patients were
analyzed in the period from September 2010 until April 2011 using a prospective study. Following data was analyzed
statistically: gender, age, indication for ERCP, placement of biliary endoprothesis, and postoperative complications.
Patients filled out a satisfaction degree sheet, by circling numbers 1-10, in which they graded the level of satisfaction
and subjective comfort with the administered type of anesthesia, as well as the entire work of the anesthesiologist,
gastroenterologist and hospital staff.

Results: Out of total number of patients, 52% were males and 48% were females. Based on the age, 29% of patients
were 60 to 70 years of age. 55% of patients underwent the procedure due to benign causes. Malignant causes were
found in 13% of patients. Indications for performing ERCP in the remaining 32% of patients were nonocclusive cho-
ledocholithiasis and dilatation of hepatocholedochus. Biliary endoprosthesis was placed in 13% of patients. In 81%
of patients, postoperative period was without complications.

Conclusion: Entire work of anesthesiologists, gastroenterologists and hospital staff, as well as their subjective feel-
ing, patients evaluated with the highest grade of 10. World Health Organization and data from world literature sug-
gest expansion and significant increase in number of patients undergoing PSA technique during ERCP procedures.
Key words: procedural sedation and analgesia, endoscopic retrograde cholangiopancreatography, complications.

ETIOLOSKA DISTRIBUCUA | INICIJALNA PROCENA FORME AKUTNOG PANKREATITISA
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Uvod: Akutnipankreatitis (AP) je akutniinflamatorniprocespankreasa, kojizahvataostalaregionalnatkivailiudaljeneor-
ganskesisteme. Klini¢kaprezentacijavariraodlake forme (MP-Mild Pancreatitis)-intersticijalnog edema, u najveéemb
rojuslu¢ajevazavrsavarestitucioadintegrum; do teskeforme (SP-Severe Pancreatitis)-multiorganskogostecenja i/ililo-
kalnihkomplikacija (nekrozepankreasa, apscesailipseudociste).

Cilj: Na osnovuNacionalnogprotokolazaAP, utvrditiinicijalnuprocenunajéeséihetioloskinhfaktora AP (bilijarnakalkuloza
i alkoholizam) i inicijalnuprocenuklini¢keforme AP (laka i teska).

Materijal i metode: Retrospektivnomanalizomobuhvaceno je 126 pacijenata, obapola, uzrastaiznad 18 godina, hos-
pitalizovanih i le¢enih u UrgentnomCentru i naKlinicizaabdominalnu, endokrinu i transplantacionuhirurgijukCV, u
periodu01.01.-31.12.2011. godine. Kodsvihurgentnohospitalizovanihpacijenatasadijagnozom AP, analiziralismoucest
alostnajcescihetioloskihfaktora AP iizvrsiliinicijalnuprocenuklinickeformeAP.

Rezultati: Etioloskadistribucijapacijenatasa APpokazujevecuucestalostbilijarnog AP-79 (63%), u odnosunaalko-
holni AP-47 (37%), sastatistickiznac¢ajnomrazlikom (p<0.05). Na osnovuklinickeslike, lakuformubilijarnog AP
ima72 pacijenta (91%), tesku-7 (9%), dokkodalkoholnog AP,lakuformuima 39 pacijenata (80%), tesku-8 (20%),
sastatisti¢kizna¢ajnomrazlikom (p<0.05).

Zakljucak: Na nasemmaterijalu, jedinietioloskifaktor AP bio je ili bilijarna kalkuloza ili alkoholizam. Primenom Nacio-
nalnog protokola, mogucéa je pravilna inicijalna procena klinicke forme AP. Tendencije u buducnosti — rana identifi-
kacija teske forme AP, pravovremena dijagnoza i adekvatna terapija,sa ciliem smanjenja mortaliteta (veci od 70%),
koji ¢ini teSku formu AP kompleksnom bole$¢u sa nepredvidivim ishodom.

Kljuéne reci: Akutni pankreatitis; klinicka forma; etioloska distribucija.

ETIOLOGICAL DISTRIBUTION AND INITIAL EVALUATION FORM OF ACUTE PANCREATITIS
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Introduction: Acute pancreatitis (AP) is an acute inflammation of the pancreas, involving other regional tissues or
distant organic systems. The clinical presentation varies from Mild Pancreatitis (MP)-interstitial edema,which finally
ends in the most cases asrestitucioadintegrum; to Severe Pancreatitis (SP)-multiple organ injury and/or local compli-
cations (pancreatic necrosis, abscess or pseudocyst).

The Aim: Determine an initial evaluationof the most frequent etiological factors for AP (biliary calculosis and alcohol-
ism) and initial clinical evaluation form of AP (mild and severe), based on National Protocol for AP.

Materials and Methods: The retrospective analysis included 126 patients, male and female, age over 18 years old,
who were hospitalized and treated in the Emergency Center and at the Clinics for Abdominal, Endocrine and Trans-
plantation Surgery at theCCV, in the period 01.01.-31.12.2011. In all of emergency hospitalized patients with the
diagnosis of AP, we analyzed the frequency of the most frequent etiological factors for AP and performed an initial
evaluation of the clinical form of AP.

Results: The etiological distribution of patients with AP shows higher frequency of biliary AP-79 (63%), compared
to the alcoholic AP-47 (37%), with statistically significant difference (p<0.05). Based on clinical picture, MP of biliary
etiology has 72 patients (91%) andSP-7 (9%), while MP of alcoholic etiology has 39 patients (80%) and SP-8 (20% ),
with statistically significant difference (p<0.05).

Conclusion: In our clinical material, the only etiological factor of AP was biliary calculosis or alcoholism.Using the
National Protocol, it is possible to correct the initial clinical evaluation form of AP. The tendencies in the future-early
identification of severe pancreatitis (SP), timely diagnosis and adequate treatment,aimed to reduce mortality rate
(higher than 70%), which makes SP complex form of the disease with unpredictable outcome.

Key words: Acute Pancreatitis; clinical forms; etiological distribution.
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Uvod: Karcinom prostate (KP) je tre¢i po ucestalosti maligni tumor kod muskaraca Sirom sveta i drugi vodedi uzrok
smrti muskaraca obolelih od malignoma. U cilju rane detekcije KP potreban je odredeni nivo informisanosti kod
muskaraca, kako bi se na vreme obratili lekaru.

Cilj: Procena informisanosti i stavova muskaraca u Srbiji o KP i moguc¢nostima za pravovremeno otkrivanje i lecenje
ove bolesti.

Materijal i metode: U studiju je uklju¢eno 256 muskaraca razli¢ite Zivotne dobi i nivoa obrazovanja, odabranih
metodom slucajnog izbora. Ispitanici su podeljeni u 2 grupe prema godinama starosti (do 40 i preko 40). Procena
informisanosti i stavova vrSena je pomocu ankete sa 12 zatvorenih pitanja sa viestrukim izborom. Informisanost i
stavovi analizirani su u ukupnom uzorku, kao i izmedu posmatranih grupa ispitanika.

Rezultati: Grupe ispitanika znacajno su se razlikovale prema informisanosti o uspesnosti lecenja KP (p<0.01), fazi u
kojoj se KP najcesce otkriva (p<0.01) i stavu o sprovodenju akcije radi boljeg informisanja muskaraca o ovoj bolesti
(p<0.01). 61% ispitanika starijih od 50 godina nije uradilo preventivni pregled prostate, iako im je to preporuceno.
0Od ukupnog broja ispitanika, 40% nije znalo kakva je ucestalost pojavljivanja KP, jedna trecina nije znala koje tegobe
prate KP, dok 50% njih nije Culo za PSA kao marker za otkrivanje KP. 90% ispitanika smatra da bi u Srbiji trebalo
sprovesti akciju u cilju boljeg informisanja muskaraca o KP.

Zakljucak: Rezulati studije ukazuju na nedovoljnu informisanost muskaraca o obolevanju od KP, pri ¢emu postoji
opsta saglasnost za boljim informisanjem.

Kljuéne reéi: karcinom prostate, muskarci, informisanost, stavovi

THE EVALUATION OF KNOWLEDGE AND ATTITUDES OF MEN ABOUT PROSTATE CANCER
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Introduction: Prostate cancer (PC) is the third most common cancer in men worldwide and the second leading cause
of death in men suffering from cancer. The early detection of PC requires a certain level of awareness among men
to consult the doctor on time.

The Aim: Evaluation of knowledge and attitudes of men in Serbia about PC.

Materials and Methods: : The study included 256 men of various ages and education levels, selected randomly. They
were divided into 2 groups according to age (up to 40 and over 40 years). The assessment of knowledge and attitudes
was based on survey made up of 12 multiple choice questions, in the total sample as well as between the groups.
Results: The patient groups significantly differed according to knowledge about PC treatment success (p<0.01),
the stadium in which the PC is most frequently revealed (p<0.01) and attitudes to community-based interventions
for increasing the awareness of PC (p<0.01). 61% of respondents over 50 years haven’t done preventive prostate
examination, despite recommendations. Of all respondents, 40% didn’t know the incidence of PC, one third
didn’t know which symptoms accompany PC, while 50% haven’t heard of PSA as a marker for PC detection. 90%
of respondents believe the community-based intervention should be implemented in Serbia to increase the men
awareness of PC.

Conclusion: The study has shown the lack of men knowledge about PC, while there is general agreement on necessity
of spreading more information among men.

Keywords: prostate cancer, men, knowledge, attitudes

53. KONGRES STUDENATA BIOMEDICINSKIH NAUKA SRBIJE

ZASTUPLIENOST RAZLICITIH BAKTERISKIH SOJEVA KOD UROLOSKIH BOLESNIKA
U PERIOPERATIVNOM PERIODU

Autor: Jovana Zlati¢, Maja Zelenovi¢, Vanja Misi¢

e-mail adresa: jovanazlatic@hotmail.com

Mentor: doc. dr Nebojsa Ladevi¢

Centar za anesteziju i reanimatologiju, Kllinika za Urologiju, Klini¢ki centar Srbije, Medicinski fakultet Univerziteta u
Beogradu.

Uvod: Infekcije urinarnog trakta (UTI) su druge po udestalosti infekcije u populaciji, i razlog su propisivanja ve-
like kolic¢ine antibiotika, Sto potencira razvoj rezistentnih bakterijskih sojeva, koji otezavaju lecenje i produzavaju
hospitalizaciju pacijenata. Faktor bitan za nastanak urinarne infekcije je urinarni kateter, koji je prisutan kod vecine
hospitalizovanih pacijenata na Klinici za urologiju.

Cilj: Utvrditi najéesce uzrocnike bakterijskih urinarnih infekcija i analizirati najéesce koriS¢ene antibiotike kod
pacijenata hospitalizovanih na Klinici za urologiju radi izvodenja elektivnih hirurskih procedura.

Materijal i metode: Ovom retrospektivnom studijom su obuhvaceni pacijenti hospitalizovani na Klinici za Urologiju
u periodu od 01.01.2011. do 31.03.2011. godine. Kod ispitivane populacije analizirali smo faktore rizika za
nastanak urinarnih infekcija. Analizirani su rezultati preoperativno uzetih urinokultura i pracena je zastupljenost
razlicitih bakterijskih sojeva. Pratili smo i naj¢esce koriS¢ene antibiotike. Posmatrani su rezultati postoperativnho
uzetih urinokultura i ispitano je u kojoj meri urinarna infekcija produzava boravak u bolnici.

Rezultati: Od 136 hospitalizovanih pacijenata, najznacajniji faktor rizika bio je urinarni kateter, prisutan kod
79,4% pacijenata. Najcesci uzrocnici urinarnih infekcija pre operaciji bili su Klebsiella i Enterobacter, kao meSovita
infekcija kod 5 pacijenata. U postoperativnom nalazu urinokulture, samo kod jednog pacijenta su se zadrzali isti
uzrocnici. Najc¢esce primenjivani antibiotici na klinici su ceftriakson, g icin, ciprofl in i cefurkosim.
Zakljucak: Najcesci izolovani bakterijski uzrocnici u perioperativnom periodu su Klebsiella i Enterobacter, koje
pokazuju dobar terapijski odgovor na najéesce primenjivane antibiotike: ciprofloksacin, ceftriakson i gentamicin.
Kljuéne reci: bakterijski sojevi, urinokultura, antibiotici.
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Introduction: Urinary tract infection (UTI) are the second most common infection in the population, and the reason
for prescribing large amounts of antibiotics, which emphasizes the development of resistant bacterial strains and
complicate treatment and prolong patients hospitalization. Important factor for the occurrence of urinary tract
infection is a urinary catheter, which is present in most hospitalized patients an the Clinic of Urology.

The Aim: To determine the most common causes of bacterial urinary tract infections and analyze the most commonly
used antibiotics for treating patients hospitalized for some surgical procedures.

Materials and Methods: The retrospective study included patients hospitalized at the Clinic of Urology in the period
from 01.01.2011. to 31.03.2011. In the tested popultaion, we analyzed risk factors for urinary track infections. We
analyzed the results of urine culture taken preoperatively and postoperatively, and examined wich urinary tract
infection prolonged hospital stay. In this study we also followed the most commonly used antibiotics.

Results: Of 136 hospitalized patients the most important risk factor was indwelling urinary catheter, present in 79,4%
of patients. The most common causes of urinary tract infection before the operation were Klebsiella i Enterobacter,
like combined infection in 5 patients. In postoperative urine culture, only one patients had remained with the same
pathogen. Most frequently used antibiotics in the clinic are ceftriakson, gentamicin, ciprofloksacin i cefurkosim.
Conclusion: The most common bacterial pathogens isolated in the perioperative period as Klebsiella and Entero-
bacter, which show good therapeutic response to commonly applied antibiotics ciprofloxacin, ceftriaxone and gen-
tamicin.

Keywords: bacterial pathogens, urine culture, antibiotics.
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Uvod: Karcinom testisa je bolest koja najées¢e pogada muskarce u drugoj i tre¢oj dekadi Zivota. Simptomi najcesce
ukljucuju uvecanje testisa, bol u slabinama, ginekomastiju, nelagodnost u testisu ili uveéanje koje moze da sugerise
na orhiepididimitis. Abnormalnost u spermogramu je Cest nalaz kod ovih pacijenata, a zraCenje i hemioterapija
dodatno ostecuju reproduktivnu funkciju.

Cilj: Proceniti egzokrinu i endokrinu funkciju testisa kod bolesnika sa tumorom germinativnih celija pre radikalne
orhiektomije, u cilju poboljsanja klinickog lecenja infertiliteta i drugih androloskih aspekata ovih bolesnika.
Materijal i metode: Ispitivanjem je obuhvaceno 26 bolesnika sa karcinomom testisa. Prospektivno je kod svakog
bolesnika odreden nivo luteiniziraju¢eg (LH), folikulostimuliraju¢eg (FSH) hormona i testosterona, kao i analiza
spermograma, koji su potom analizirani u odnosu na histoloski tip karcinoma i klini¢ki stadijum bolesti.

Rezultati: Vecina obolelih ima izmedu 20 i 40 godina. Svi ispitani pacijenti pokazuju odredeni stepen ostecenja
spermatogeneze ( smanjen broj spermatozoida, ili njihovu smanjenu pokretljivost), bez obzira na histoloski tip
karcinoma i stadijum bolesti. U hormonskom statusu nije registrovana znacajnost.

Zakljuéak: Spermatogeneza je ve¢ oSte¢ena kod obolelih od karcinoma testisa pre radikalne orhiektomije.
Krioprezervacija sperme je najbolja metoda ocuvanja plodnosti kod muskaraca koji se lece od karcinoma testisa.
Kljucne reci: karcinom testisa, spermogram, krioprezervacija

ANDROGENIC STATUS AND FERTILITY CAPACITY IN PATIENTS WITH TESTICULAR TUMORS
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Introduction: Testicular cancer is a disease that mostly affects men in the second and third decade of life. Symptoms
include testicular enlargement, flank pain, gynecomastia, or discomfort in the testicle, which may suggest the
orhiepididimitis. Spermogram abnormality is a common finding in these patients, and radiation and chemotherapy
further deplete the reproductive function.

Aim: Assess the exocrine and endocrine testicular function in patients with testicular germ cell tumor before radical
orchiectomy in order to improve the clinical treatment of infertility and other andrological aspects of these patients.
Matherial and methods: Research included 26 patients with testicular cancer. Prospectively for each individual
patient was determined a level of LH, FSH and testosterone, and also semen analysis, which are then analyzed in
relation to the histological type and clinical stage of disease.

Results: Most patients are between 20 and 40 years. All patients tested showed a certain degree of damage to
spermatogenesis (reduced sperm count and their reduced mobility), regardless of the histological type of cancer and
clinical stage of disease. Any significancy has not been registred in the hormonal status.

Conclusion: Spermatogenesis has been damaged in patients with testicular cancer before radical orchiectomy.
Sperm cryopreservation is the most successful method of preserving fertility in men undergoing treatment for
testicular cancer.

Keywords: testicular cancer, semen analysis, cryopreservation

PROMENE ACIDOBAZNOG STATUSA KOD ANESTEZIRANIH BOLESNIKA U TOKU IZVOBENJA
LAPAROSKOPSKE | KLASIENE HOLECISTEKTOMIJE

Autor: Marko Nikoli¢, Dejan Jovanovi¢

e-mail adresa: markobm88@gmail.com

Mentor: Ass. Dr Nebojsa Videnovi¢

Katedra za hirurgiju, Medicinski fakultet Univerziteta u Pristini - Kosovska Mitrovica

Uvod: Laparoskopska holecistektomija uvodi nov metod lecenja koji se sastoji od dve operativne tehnike: laparos-
kopije i holecistektomije. Sama tehnika izvodenja laparoskopskih intervencija iziskuje insuflaciju inertnog gasa u
abdominalnu Supljinu i stvaranje veceg ili manjeg pneumoperitoneuma.

Cilj rada: Ovaj rad ima za cilj da prikaze promene u acidobaznom statusu bolesnika (pH, BE/BD, sHCO3, aHCO3 i
ukupni CO2) u razli¢itim fazama laparoskopske i klasi¢ne (otvorene) holecistektomije.

Materijal i metode: Materijal za izradu rada prikupljen je na Hiruskom odeljenju Zdravstvenog centra u Leskovcu,
gde se rutinski izvode operacije laparoskopske i klasi¢ne holecistektomije. Odabrano je 40 bolesnika razli¢ite sta-
rosne dobi i pola, koji pripadaju ASA klasifikaciji | i Il. Kod 20 bolesnika (Grupa |, ispitivana grupa) uradena je lapara-
skopska, a kod ostalih 20 klasi¢na holecistektomija (Grupa II, kontrolna grupa).

Rezultati: Monitoring acidobaznog statusa obuhvatao je odredivanje vrednosti pH arterijske krvi, baznog defici-
ta, koncentracije standardnih i aktuelnih bikarbonata i ukupnog CO,. Uzimanje arterijske krvi za gasne analize je
vrieno u sedam vremenskih faza (intervala). Statisticka znacajnost razlika srednjih vrednosti ove dve grupe testi-
rana je primenom poznatog Student-ovog t-testa srednjih vrednosti u slucaju dva nezavisna uzorka. Komparativnom
statistickom analizom vrednosti pH arterijske krvi, po vremenskim intervalima istrazivanja kod laparoskopske i
klasi¢ne holecistektomije dokazana je statisticki visoko znacajna razlika (p<0,001) u Cetvrtoj (T,), petoj (T,) i Sestoj
(T,) vremenskoj fazi istraZivanja.

Zakljucak: Promene acidobaznog statusa kod laparoskopske holecistektomije se karakteriSu postepenim smanjen-
jem pH arterijske krvi, i umerenim povecanjem baznog deficita, standardnih bikarbonata, aktuelnih bikarbonata i
totalnog ugljen dioksida za vreme trajanja pneumoperitoneuma.

Kljuéne reci: acidobazni status, laparoskopija, holecistektomija.

CHANGES OF ACIDBASE STATE AT ANAESTHETIZED PATIENTS DURING LAPAROSCOPIC
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Introduction: Laparoscopic cholecystectomy introduces the new therapy method which consists of two operative
techniques: laparoscopy and cholecystectomy. The technique of performing laparoscopic interventions requires the
insufflations of the intern gas in abdominal cavity and making bigger or smaller pneumoperitoneum.

The Aim: This work has got the aim to show the changes in acidbase state of the patients(pH, BE/BD, sHCO3, aHCO3
and total CO2) in the various stages of the laparoscopic and classical (open) cholecystectomy.

Materials and Methods: Material for the production of this work is collected in the Surgery Department of the
Health Centre in Leskovac, where the surgeries of laparoscopic and classical cholecystectomy are done routinely. 40
patients of different age and sex, who belong to ASA classification | and Il, were chosen. The patients were divided
into two groups. 20 patients (Group |, examined group) were undergone laparoscopic cholecystectomy and the rest
20 (Group I, controlled group) were undergone the classical one.

Results: Monitoring of the acidbase state included determination of the value pH of arterial blood, base deficiency,
concentration of the standard and actual bicarbonates and total CO,.). Taking of the arterial blood for gas analyses
was done in seven periodical stages (intervals). . Statistical importance of the differences of average values of these
two groups was tested by the famous Student t-test of average value in the case of two undependant samples. By
comparative statistic analysis of the value of pH arterial blood, according to period intervals of research at lapara-
scopic and classical cholecystectomia, statistically very important difference (p<0,001) in the fourth (T,), in the fifth
(T,) and in the sixth (T,) examing period stage, was approved.

Conclusion: Changes of acidbase state at laparoscopic cholecystectomy are characterized by gradual decrease of
pH arterial blood, and moderate increase of base deficiency, standard bicarbonates, actual biacrbonates and total
carbon dioxide during the pneumoperitoneum.

Keywords: acid-base status, laparoscopy, cholecystectomy.
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KOMPARATIVNA ANALIZA ALKOHOLNE SKLEROTERAPIJE | DRENAZE KATETEROM U LECENJU
NE — PARAZITSKIH BENIGNIH CISTI JETRE
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Uvod: Ne — parazitske benigne ciste jetre su relativno Ceste i zastupljene su kod 5 % ljudi. Simptomi se javljaju zbog
njihovog rasta i kompresije na susedne strukture.

Cilj rada: Cilj ovog rada je bio da se proceni i uporedi efikasnost alkoholne skleroterapije i produzene drenaze
kateterom u lecenju ovih lezija.

Material | metode: 42 bolesnika sa cistama jetre su nasumi¢no podeljena u dve grupe: 21 pacijent bio je tretiran
aspiracijom i alkoholnom sklerozcijom ciste u jednom aktu (grupa A) i 21 pacijent aspiracijom i produzenom drenazom
kateterom sa negativnim pritiskom (grupa B). Uporedivani su parametri efikasnosti i invazivnosti ovih metoda.
Rezultati: Prosecan postignut procenat redukcije volumena je bio 92.9% u grupi Ai95.6% u grupi B. Prosec¢ni zaostali
precnik ciste nakon perioda pracenja (CT sken 12 meseci nakon intervencije) bio je 1.9 cm u grupi Ai 2.4 cm u grupi
B. Prosecno trajanje drenaze kateterom je bilo 3 dana.

Diskusija: Obe procedure predstavljaju veoma efikasan nacin le¢enja obzirom na veoma zadovoljavajuci procenat
redukcije volumena i prosecni rezidualni precnik ciste nakon perioda pracenja kod svih nasih pacijenata (1.9 i 2.4.
odnosno za grupe A i B). Veéina bolesnika sa simptomima bila je iz grupe B (16 naspram 9) skloni smo da smatramo
drenaZu kateterom vise invazivnim zahvatom.

Zakljucak: Duze vreme potrebno za izvodenje, vedi troskovi i veca nelagodnost pacijenata, kao i veci rizik od kasnijih
recidiva moze da svrsta produzenu drenazu kateterom kao manje pozeljni metod lecenja ciste jetre.

Kljuéne reci: skleroterapija, kateter, cista.

COMPARATIVE ANALYSIS OF ALCOHOL SCLEROTHERAPY VERSUS CATHETER DRAINAGE IN THE TREATMENT OF
NON — PARASITIC BENIGN LIVER CYSTS
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Mentor: asist. dr Milan Radojkovi¢, dr Miladin Radovanovi¢
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Introduction: Non-parasitic liver cysts are common and are present in 5% of the people. Symptoms occur due to
their growth and compression of adjacent structures.

Obijective: The objective of this study was to evaluate and compare the effectiveness of alcohol sclerotherapy and
drainage catheter in the treatment of these lesions.

Material and Methods: 42 patients were divided into two groups: 21 patients were treated with aspiration and
sclerosing pure alcohol in one procedure (group A) and 21 patients aspiration and catheter drainage (group B). We
compared parameters of efficacy and invasiveness.

Results: The average percentage reduction in volume achieved was 92.9% in group A and 95.6% in group B. The
average diameter of the residual cyst after a follow-up period (CT scan 12 months) was 1.9 cm in group A and 2.4 cm
in group B. The average duration of catheter drainage was 3 days.

Discussion: Both procedures are very effective treatment is very satisfactory considering the percentage reduction
in residual volume and average diameter of the cyst after a follow-up period for all of our patients (1.9 and 2.4. or for
groups A and B). Since the majority of patients with symptoms was in the group B (16 versus 9) we tend to consider
more invasive catheter drainage procedure.

Conclusion: The longer the time required for performance, higher costs and greater patient discomfort and
increased risk of subsequent recurrence may be extended to classify drainage catheter as a less desirable method
of treatment.

Keywords: sclerotherapy, catheter, cysts.
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UTICAJ OBIMA HIRURSKE RESEKCIJE NA RANI ISHOD LECENJA NAKON
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Uvod: Duodenopankreatektomija predstavlja resekcionu metodu za operativno lecenje bolesti pankreasa Cciji
se koncept temelji na "’en block” resekciji distalnog segmenta (antruma) Zeluca, kompletnog duodenuma, glave
pankreasa, zajednickog Zucnog voda, Zucne kese i prve vijuge jejunuma. Od resekcionih procedura u lecenju
maligniteta se danas koriste proksimalna ili cefalicna duodenopankreatektomija i distalna splenopankreatectomija.
U odnosu na uklanjanje pilorusa ove procedure mogu biti klasi¢ne (standardne) u kojima se uklanja antrum i pilorus
(antrektomija) i predstavljaju originalnu Whiplle-ovu tehniku i pilorus prezervirajuée (Longmire - Traverso).

Cilj rada: utvrdivanje da li povecanje obima resekcije pankreasa uti¢e na rane postoperativne rezultate.

Materijal i metode: Sprovedena je retrospektivna sudija bolesnika operisanih na klinici za Abdominalnu, endokrinu
i transplantacionu hirurgiju, Klinickog centra Vojvodine u periodu od marta 1998 godine do decembra 2011. godine
.Nakon deskirptivne analize kao kriterijumi obima reskcije su uzeti vrsta operacije, broj pregledanih limfnih ¢vorova
i bolensici koji su imali vaskularnu lezije. Bolesnici su potom analizirani po ovim grupama. Koris¢ene se standardne
statisticke metode za neprametarske i parametarske varijable za utvrdivanje znacajnosti razlike.

Rezultati: U ispitivanom perodu bilo je ukupno 207 bolesnika sa resekcijom pankreasa i to metodama
duodenopankreatektomije, ekcizije, subtotalne i totalne pankreatektomije.

Zakljucak: Povecanje obima hirurske resekcije pankresa u nasoj grupi nije pokazalo znacajanu statisticku razliku u
perioperativnom mortalitetu i ranom postoperativnom toku.

Kljuéne reci: Duodenopankreatektomija, resekcija vena, resekcija limfnih ¢vorova.

INFLUENCE OF SURGICAL RESECTION ON EARLY TREATMENT OUTCOME AFTER
DUODENOPANCREATECTOMY
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Introduction: Duodenopancreatectomy present a resection method for operative treatment diseases of pancreas
wich concept is based on “‘en block™ resection of antrum, whole duodenum, head of pancreas, common bile duct,
gallbladder and first loop of jejunum. For operative treatment pancreatic cancer, today we use proximal or cephalic
duodenopancreatectomy and distal pancreatectomy with resection of spleen. Based on are we or not preserve
pylorus this procedures divide on classic in wich we remove antrum and pylorus (antreatectomy) and they present
classic Whipple procedure and pylorus preserve procedures ( Longmire — Traverso).

The Aim: Define if increase in surgical resection of pancreas impress on early postoperative results.

Materials and methods: We conducted an retrospective study patients that were operated in clinic for abdominal,
endocrine and transplantation surgery, clinical center of Vojvodina in period from march 1998. 'till December 2011.
After descriptive analysis as criterium for extent of resection we use type of operation, number of lymph nodes and
vascular lesion. Then we analysed patients by these groups. We use standard statistic methods for nonparametric
and parametric variables to define statistical significance.

Results : In exemine period there were in total 207 patients who had resection of pancreas using
duodenopancreatectomy, excision, subtotal and total pancreatectomy.

Conclusion: Encrease in surgical resection of pancreas in our study group didn't show important statistical
significance in perioperative mortality and early postoperative course.

Keywords: Duodenopancreatectomy, resection of veins, resection of lymph nodes.




PERITONITIS APENDIKULARNOG POREKLA
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Uvod: Akutni apendicitis predstavlja jedno od najceséih hirurskih oboljenja uopste, a zauzima vodece mesto medu
abdominalnim oboljenjima koja zahtevaju hirurski tretman. Zapaljenje trbusne maramice je jedna od najtezih i
najcescih komplikacija akutnog zapaljenja apendiksa.

Cilj rada: Cilj rada je da ukaZe kako teski uslovi Zivota stanovnisStva, uticu na pojavu tezih formi zapaljenja apendiksa
a time i na pojavu njegovih komplikacija.

Materijal i metode: Za izradu rada koris¢en je materijal Hirurske klinike KBC PriStina u Gracanici za period januar
— decembar 2007. godine. Peritonitis smo registrovali kod 33 (33%) bolesnika operisanih zbog akutnog zapaljenja
apendiksa. Najcesée smo ga nasli kod 25 (75,76%) bolesnika mladih od 30 godina. Kod Sest (18,18%) bolesnika sa
difuznim fibropurulentnim peritonitisom nasli smo apscese lokalizovane periapendikularno i interintestinalno.
Rezultati: IstraZivanjem smo obuhvatili 100 (17,42 %) bolesnika koji su, u periodu od 01.01.2007. do 31.12.2007.
godine, na Hirurskoj klinici KBC PriStina u Gracanici operativno leceni zbog akutnog apendicitisa, sa posebnim
osvrtom na 32 (32 %) bolesnika kod kojih je doslo do pojave peritonitisa. U navedenom periodu na Hirurskoj klinici
KBC Pristina u Gracanici operativno je leCeno 574 bolesnika.

Zakljucak: Akutni apendicitis je najzastupljenije oboljenje u patologiji stanovnika srpskih enklava centralnog Kosova,
Sirinicke Zupe i kosovskog Pomoravlja. Peritonitis je najces¢a komplikacija akutnog apendicitisa koju smo zabeleZili
kod 33 (33 %) bolesnika. S obzirom na losu prognozu bolesnika sa difuznim peritonitisom opravdana je teznja da
se njegov razvoj i Sirenje spreci u samom pocetku, pravovremenom hirurSkom intervencijom akutnog apendicitisa.
Kljuéne reci: apendicitis, peritonitis, apsces.
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Introduction: Acute appendicitis is one of the most common surgical diseases and a leading position among
abdominal diseases which require surgical treatment. Peritonitis is one of the most serious and common
complication of acute appendicitis.

The Aim: The aim is to show how difficult living conditions, influence the occurrence of severe forms of appendicitis
and thus the occurrence of complications.

Materials and Methods: For the preparation of the material used Surgical Clinic Hospital at Gracanica for the period
January - December 2007. year. Peritonitis We registered 33 (33%) patients operated on for acute appendicitis.
Frequently we found it in 25 (75.76%) patients younger than 30 years. Six (18.18%) patients with diffuse peritonitis
was found fibropurulent localized abscesses and periappendicularly interintestinally.

Results: The study includes 100(17.42%) patients in the period from 01.01.2007 to 31.12.2007, at the Surgical Clinic
Hospital at Gracanica surgically treated for acute appendicits, with special reference to 32(32%) patients who had
been peritonitis occurrence. During this period the Surgical Clinic Hospital at Gracanica operatively treadted 574
patients.

Conclusion: Acute appendicitis is the most common disease in the pathology of the central population of the Serbian
enclaves of Kosvo, Sirinicka region and Pomoravlje of Kosovo. Peritonitis is the most common complication of acute
apendicitis, which we recorded in 33(33%) patients. Given the poor prognosis of patients with diffuse peritonitis is
justified by the tendency to its development and spreading in the very beginning, and timely surgical intervention
of acute appendicitis.

Keywords: appendicitis, peritonitis, abscess.

KAPNOMETRIJSKO ODREDIVANJE UGLJEN DIOKSIDA KOD ANESTEZIRANIH BOLESNIKA
U TOKU LAPAROSKOPSKE | KLASIENE HOLECISTEKTOMUE
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Uvod: Holecistektomija predstavlja najces¢i operativni zahvat u savremenoj hirurgiji digestivnog sistema. Teoretski
svaki pacijent, koji je kandidat za klasi¢nu holecistektomiju, moze biti kandidat i za laparoskopsku. S obzirom da
ispunjava sve uslove, ugljen dioksid je postao gas izbora za insuflaciju u laparoskopskoj hirurgiji.

Cilj rada: Cilj ovog rada je da se odrede vrednosti etCO, upotrebom kapnografije u razliCitim vremenskim fazama
izvodenja laparoskopske i klasi¢ne holecistektomije.

Materijal i metode: Materijal za izradu rada prikupljen je na Hiruskom odeljenju Zdravstvenog centra u Leskovcu,
gde se rutinski izvode operacije laparoskopske i klasi¢ne holecistektomije. Odabrano je 80 bolesnika razli¢ite
starosne dobi i pola, koji pripadaju ASA klasifikaciji I'i Il. Pacijenti su podeljeni u dve grupe. Kod 40 bolesnika (Grupa
I, ispitivana grupa) uradena je laparoskopska, a kod ostalih 40 klasi¢na holecistektomija (Grupa Il, kontrolna grupa).
Rezultati: Analizom polne strukture ovog klinickog materijala, kod laparoskopske holecistektomije, osoba Zenskog
pola bilo je 28 (70%), dok je muskaraca bilo 12 (30%). Kod klasi¢ne holecistektomije osoba Zenskog pola je bilo
24 (60%), a muskaraca 16 (40%). Analizom starosne dobi u uzrastu do 40. godine uocen je povecan broj bolesnika
operisanih laparoskopskom holecistektomijom, dok je u uzrastu od 41 godine uocen povecan broj operisanih
klasicnom holecistektomijom.

Zakljucak: Kljucni momenat koji izaziva razliCite patofizioloske promene parcijalnog pritiska ugljen dioksida na
kraju ekspirijuma (et CO,) pri laparoskopskoj holecistektomiji u odnosu na klasi¢nu holecistektomiju je stvaranje
pneumoperitoneuma insuflacijom CO, u trbuSnu duplju i njegova apsorpcija iz trbusne duplje preko peritoneuma u
sistemsku cirkulaciju.

Kljuéne reci: klasi¢na holecistektomija, laparoskopska holecistektomija, ugljen dioksid.
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Introduction: Cholecystectomy is the most common surgery in the modern surgery of the digestive system. In
theory, any patient who is a candidate for classical cholecystectomy, may be a candidate for laparoscopic. Given
that it meets all the conditions, carbon dioxide has become the choice of insufflation gas in laparoscopic surgery.
The Aim: The aim of this study was to determine the value of etCO, capnography use at different stages of the
feasibility of laparoscopic and conventional cholecystectomy.

Materials and Methods: The material for making paper was collected at the Surgery department of the Health
center, Leskovac, where they routinely perform laparoscopic and conventional cholecystectomy. Selection of the 80
patients of different ages and sexes, belonging to ASA classification | and Il. Patients were divided into two groups.
In 40 patients (Group |, study group) underwent laparoscopic and 40 by other conventional cholecystectomy (Group
I, control group).

Results: Analyisis of the gender composition of the clinical material, in laparoscopic cholecystectomy, in females
was 28 (70%) while the men were 12 (30%). In conventional cholecystectomy in females was 24 (60%) and males
16 (40%). The analysis of age at the age to 40 years there has been an increased number of patients operated by
laparoscopic cholecystectomy,and at the age of 41 years observed an increased number of operated conventional
cholecystectomy.

Conclusions: A key factor that causes a variety of pathophysiological changes in the partial pressure of carbon
dioxide in the end tidal (etCO,) during laparoscopic cholecystectomy compared to traditional cholecystectomy is the
creation of pneumoperitoneum insufflation of CO, into the abdominal cavity and its absorption from the abdominal
cavity through the peritoneum into the systemic circulation.

Keywords: classical cholecystectomy, laparoscopic cholecystectomy, carbon dioxide.
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EPIDEMIOLOSKE KARAKTERISTIKE BOLESNIKA SA DEKUBITALNIM ULCERACIJAMA
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Uvod: Dekubitalne ulceracije predstavljaju ¢estu komplikaciju kod pacijenata koji su vezani za postelju, i one
predstavljaju duboku ranu koja je nastala izumiranjem tkiva pod dejstvom prekomernog pritiska koji stvara telo
svojom teZzinom na tackama oslonca. Dekubitalne ulceracije se javljaju u najrazli¢itijim subpopulacijama pacijenata
i u njihovom lecenju glavnu ulogu igraju epidemioloski i etiopatogentski aspekti.

Cilj rada: Evaluacija epidemioloskih karakteristika pacijenata sa dekubitalnim ulceracijama.

Materijal i metode: Izvedena je retrospektivna studija kojom su obuhvaceni svi pacijenti, njih 72, sa dekubitalnim
ulceracijama, koji su bili hospitalizovani na Klinici za opekotine, plasti¢nu i rekonstruktivnu hirurgiju Klini¢ckog Centra
Shije u Beogradu u period od januara 2009.godine dojanuara 2012.godine. U obradi i prikazu podataka koris¢ene
su metode deskriptivne i analiti¢ke statistike.

Rezultati i zaklju¢ak: Analizirane su epidemioloske karakteristike pacijenata sa dekubitalnim ulceracijama:
pol,starost, uzrok nastanka i lokaizacija dekubitalnih ulceracija, stepen ulceracije, pridruzene bolesti i nutritivni
status. Dekubitalne ulceracije se naj¢e$ce javljaju kod pacijenata koji su nepokretni, a nepokretnost je heterogene
etiologije, a u nasoj sredini u tome posebno prednjace saobracajni i ratni traumatizam.

Kljucne reci: dekubitalna ulceracija, karakteristike bolesnika, uzrok nastanka dekubitalnih ulceracija.
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Introduction: Pressure ulcers are most common complications of patients who can not move or paraplegic and
long-term lying down and pressure ulcers are defined as deep lesions in the skin or soft tissue of ischemic etiology
causes by pressure of body. We can find pressure ulcers in the most different subpopulations of patients and the
major role in treatment play epidemiological and etioptogenetical aspects of pressure ulcers.

Goal: Evaluation epidemiology characteristics patients with pressure ulcers.

Materials and methods: It was used retrospective study which included all hospitalized patients with pressure
ulcers, 72 patients, on the Clinic for Burns, Plastic and Reconstructive Surgery Clinical Centre Serbia, Belgrade in the
middle of January 2009 and January 2012. We used methods of analytic statistic.

Results and conclusion: We analyzed epidemiological characteristics of patients with pressure ulcers, gener, age,
cause and localization of decubital ulcer, degree, contributing factors and disease and malnutrition. Pressure ulcers
are the most common in patients who are paraplegic, by different causes, and especially causes by car or war
traumatism.

Key words: pressure ulcers, characteristics of patients, causes of pressure ulcers.
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PATOLOSKE PROMENE INGVINALNE REGIJE KOD DECE | HIRURSKO LECENJE
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Uvod: Patoloske promene ingvinalne regije kod dece nastaju kao rezultat nepotpune obliteracije (zatvaranja)
procesus vaginalis peritonei. Javljaju se u nekoliko klinicka oblika u vidu hernija, funikulocela, hidrocela i Nickove
ciste kod devojcica.

Cilj rada: Cilj rada je da pokaze na ucestalost patoloskih promena ingvinalne regije, njihovo blagovremeno
dijagnostikovanje i leCenje, kako bi se izbegle teske posledice njihovih komplikacija.

Materijal i metode: Za izradu rada koris¢en je dvogodi$nji materijal Urgentnog hirurSskog centra ,Simonida“ u
Gracanici, gde smo analizirali 73 bolesnika, operisana u ovom centru, zbog patoloskih promena ingvinalne regije.
Rezultat: Deca muskog pola zastupljena su sa 63 (86.30%), a Zenskog pola sa 10 (13,70%) slucajeva. Hernije smo
zabeleZili kod 62 (84,93%), retenciju testisa kod devet (12,33%) i hidrocelu kod dva (2,74%)bolesnika. Hidrocelu smo
jos$ nasli kod Cetiri, a funikulocelu kod dva bolesnika koja su operisana zbog hernije. Femoralna hernija kod dece je
izuzetno retka i javlja se u oko 0,2% svih hernija decje dobi. Reponibilne hernije smo registrovali kod 57 (91,94%) a
ukljestene kod pet (8,06%) bolesnika. Primarnu herniju imalo je 60 (96,77%) bolesnika, dok smo recidivnu herniju
zabelezili kod dva (3,33%) bolesnika.

Zakljuéak: Hernije su najées¢e anomalije ingvinalne regije kod dece.Pol ima znatan udeo u nastajanju patoloskih
promena i decaci cesce oboljevaju od devojcica.Hernije kod dece su cesce lokalizovane na desnoj strani.

Kljucne reci: hernije, retencija testisa, hidrocela

PATHOLOGICAL CHANGES AT CHILDRENS INGUINAL REGION AND SURGICAL TREATMENT
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Introduction: Pathological changes in the inguinal region at children, occurs as a result of incomplete
obliteration(closure) procesus vaginalis peritonei. They occur in several clinical forms in the form hernia, funikulocela,
hydrocel and Nick cysts in girls.

The aim: The aim of this study was to examine the incidence of pathological changes of the inguinal region, their
timely diagnosis and treatment to avoid serious consequences of their complications.

Materials and methods: To create a work material used was a two-year Emergency surgical center “Simonida”
in Gracanica, where we analyzed 73 patients, operated in this center because of the pathological changes of the
inguinal region.

Results: Male children are represented by 63(86,30%) and female with 10(13,70%) cases. Hernias are noted at
62(84,93%) retention of the testes at 9(12,33%) and hidrocel at 2(2,74%) patients. Hydrocel we also found at four,
and funikulocel at two patients which where operated because of hernia. Femoral hernia is exceptionally rare at
children and occur in about 0,2% of all hernias of childhood. We registered reponhibil hernia at 57(91,94%) and
trapped at 5(8,06%) patients. Primary hernia had 60(96,77%) patients, while we noted recurrent hernia at 2(3,33%)
patients.

Conclusion: Hernias are most common anomalies inguinale region at children. Gender has a substantial part in
emerging of pathological changes and boys are more often affected then girls. Hernias at children are more often
localized at the right part.

Keywords: Hernias, retention testes, hydrocel.




POSTOJI LI VEZA IZMEDU VOLUMENA PROSTATE | REDUKCIJE MAKSIMALNOG PROTOKA URINA KOD PACIJENATA
SA BENIGNOM HIPERPLAZIJOM PROSTATE?
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Uvod: Benigna hiperplazija prostate (BPH) definiSe se kao benigno povecanje prostate uzrokovano rastom novih
Celija prostate i smatra se naj¢eS¢om bolescu koja je zastupljena kod muskaraca starijeg doba.

Cilj: Cilj ove studije je da se ispita da li postoji povezanost izmedu volumena prostate i redukcije maksimalnog
protoka urina kod pacijenata sa benignom hiperplazijom prostate.

Materijal i metode: IstraZivanje je sprovedeno na 36 pacijenata starosne dobi od 46 do 79 (prosek 65,81) sa
dijagnozom benigne hiperplazije prostate. Kod svih pacijenata prethodno je uraden ultrazvuc¢ni (abdominalini ili
transrektalni) pregled prostate, na osnovu kojeg je izracunavan volumen prostate. Uroflowmetrijom prikupljeni su
podaci o maksimalnom protoku urina (Qmax) kod ispitivanih pacijenata.

Rezultati: Nije registrovana statisticki znacajna korelacija izmedu volumena prostate i maksimalnog protoka ni u
jednoj grupi ispitanika ( r<+0,4). Poredenjem maksimalnih protoka u dve grupe (formirane na osnovu dimenzija
prostate) dobijena je statisticki znacajna razlika ( p<0,05 odnosno p=0,044) u vrednostima protoka izmedu grupa sa
umerenim povec¢anjem volumena (<40 cm?3) i izrazenim povecanjem volumena prostate (>40 cm?).

Zakljuéak: Ne postoji povezanost izmedu volumena prostate i redukcije maksimalnog protoka urina, kao
dijagnostickog parametra, kod pacijenata sa benignom hiperplazijom prostate. Volumen prostate kao samostalan
parametar nije dovoljan u proceni ozbiljnosti bolesti.

Kljuéne reci: Benigna hiperplazija prostate (BPH), volumen prostate, uroflowmetry, maksimalni protok urina (Qmax).

IS THERE A CORRELATION BETWEEN PROSTATE VOLUME AND REDUCTION OF MAXIMUM FLOW RATE IN
PATIENTS WITH BENIGN PROSTATIC HYPERPLASIA?
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Introduction: Benign prostatic hyperplasia (BPH) is defined as benign prostate enlargement due to growth of new
prostate cells and is considered the most common disease that is present in both older age.

The Aim: The aim of this study was to investigate whether there is a correlation between prostate volume and
reduction of maximum flow rate in patients with benign prostatic hyperplasia.

Materials and methods: The study was conducted on 36 patients range 46-79 (average 65.81) with a diagnosis of
benign prostatic hyperplasia. All patients had previously performed prostate ultrasound (abdominal or transrectal)
on which basis was calculated prostate volume. Uroflowmetry was used to define data on the maximum flow rate
(Qmax) of tested patients.

The statistical significance of differences in specific groups, with a probability p <0.05 was tested with Student t-test
for two samples.

Results: No significant correlation between prostate volume and maximum flow rate was found in either group of
subjects ( r<+0,4). Comparison of maximum flow rate in the two groups (formed on the basis of prostate volume)
obtained a statistically significant difference (p <0.05 ie p = 0.044) in the values of the flow rate between the groups
with moderate increase (<40 cm 3) and marked increase in prostate volume (> 40 cm 3).

Conclusion: There is no correlation between prostate volume and reduction of maximum flow rate, as a diagnostic
tool, in patients with benign prostatic hyperplasia. The prostate volume alone is not useful in the estimation of
disease severity.

Key words: Benign prostatic hyperplasia (BPH), prostatic volume, uroflowmetry, maximum flow rate (Qmax).

UDALJENI REZULTATI MULTIVISCERALNIH RESEKCIJA KOD LOKALNO UZNAPREDOVALOG
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Uvod: Adekvatan hirurski tretman lokalno uznapredovalih kolorektalnih karcinoma podrazumeva primenu
multivisceralnih resekcija (MVR) koje su definisane kao “en bloc” uklanjanje organa ili struktura infiltrisanih od strane
primarnog tumora.

Cilj: Analiza broja i strukture reseciranih organa i verovatnoce petogodisnjeg preZivljavanja pacijenata operisanih
MVR.

Materijal i metode: Studija obuhvata 222 pacijenta operisana MVR, od 1995-2011. godine, sa patohistoloskom dijag-
nozom adenokarcinoma, bez obzira na prisustvo metastaza u trenutku operacije. Uvidom u istorije bolesti analizirani
su podaci o demografskim karakteristikama pacijenata, lokalizaciji tumora, postojanju lokalnog i udaljenog recidiva,
TNM kalsifikaciji, zahvaéenosti limfnih ¢vorova, broju reseciranih organa i struktura i eventualnom smrtnom ishodu.
Status pacijenata proveren je telefonskim putem januara 2012. god.

Rezultati: Od svih pacijenata, muskarci ¢ine 55,4%, prosetna starost je 60,1+12,0 godine, a duZina pracenja
32,4+29,3 meseci. U 50,5% karcinom je lokalizovan na kolonu. Sa T2 karcinomom prisutno je 2,7% pacijenata, T3
ima 38,3% a prestalih 59% su T4. Procenat pacijenata bez tumorom zahvacenih limfnih évorova (NO) iznosi 44,1 dok
je od zahvacdenih 23% N1 a 32,9% N2 tipa. Maligne adhezije potvrdene su u 56,1% reseciranih organa. Pokazana je
statisti¢ki znacajna razlika u verovatnoci petogodisnjeg preZivljavanja T3 u odnosu na T4 grupu pacijenata (p=0.033%*)
i visoko statisticki znacajno veca verovatnoca petogodisnjeg prezivljavaju NO pacijenata poredeci pacijente sa N1iN2
zahvaéenoscéu limfnih ¢vorova, pojedinacno (p=0.008**, p=0,00