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Pesujanen itipyo

AJTPEHAIJIEH ,,BURN OUT“ CUHAPOM U OIIIITA AHECTE3UJA

ADRENAL BURNOUT SYNDROME AND GENERAL ANESTHESIA

bunjana llluprocka, Jane HeTkoBcku 1 AHuna AeKcoBcka

J3Y YHuBep3uTeTcka KIMHUKA 33 YBO, HOC U IpJlo, MeguuuHCKN (paKkynaTeT, Y HUBEP3UTET
"CB.Kupun u Metonyj", Ckonje, Peny6nuka Makegonuja

Amncrpakr

OBoj Tpyj ro pacBeTayBa XpOHUYHHUOT CTPEC, KOj €
MpUYMHA 3a HACTaHyBalE Ha agpeHaseH "burn out”
CHHAPOM Kaj NalMEHTUTE KO MOpPaal XUPYPILIKO-
TO 3a00JyBamke Tpeda Ja OuaT NOJJIOXKEHU Ha OIle-
paTHBHA UHTEPBEHIM]a, Off ACIEKT Ha aHECTE3HUOJIOLI-
KU TIPUCTAI ¥ TPETMaH.

XPOHIMYHHOT CTPEC MOKE J]a HACTaHe MOPajIi: XeMUC-
Ka TOKCHYHOCT ¥ HyTPUTUBHA ITIOTXPAHETOCT, MEH-
TaJleH, EMOLIMOHAJIEH WM IyXOBEH CTpec, (puHAH-
CHUCKM U (paMuiIrjapeH.

Jpyru npyYnHA 32 XpOHUYHO HCUPIyBamke ce: Ha-
IIOpHa padoTa, EMOLMOHAJIEH CTpeC, CTUMYJlalyja Ha
HEpPBHHUOT CHUCTEM Kaj Jielia, Op3a XpaHa, HauuH Ha XKU-
BOT KOj ce 6a3upa Ha cTpaB, Oy4yaBa, eJIeKTPOMarHeT-
HO 3pavyewe, MOOWIHM TeleOHU, MUKPOOpaHOBU
MEYKHN ¥ KOMITjyTEPH.

dusuonorujaTa BKIIydyBa UCLPIYBakhe HA KOPTU30I0T
Of1 aipeHaJTHUTE SKIIE3/H; N1aJ] Ha UMYHUTETOT; TUPEOH-
leH aucOaraHc; HaMmajleHa MPOAYyKIMja Ha KIIeTOYHA
€Hepryja 1 TAIOXKEHhE Ha METAJI BO OPraHU3MOT.
CuMnToMuTE Ha UCHPIYBAkE HA KOPTU30JIOT Off af-
pEHaHUTE KJIE3[M Ce: XUIOMIIMKEMH]ja, XUITOTEH3H]a,
XUNIOTEPMHU)a, Aenpecrja, OONKU BO 3rJI000BU U alep-
TACKM peaKIWX, HaCTaHATH MOPafl HUCKOTO HUBO
Ha KOPTHOJIOT.

Husoro Ha 6akap BO OpraHmsMoOT pacTe, Ha IUHK
omara, a CeTo Toa BJHjae Bp3 UMYHUOT CHUCTEM BO
opranu3MoT. HacranyBaaT XpoHMYHM HH(EKIUH
WJIY IPOTpefiupaaT eTeHepaTUBHUTE 3a00JIyBamba.
AJlpeHaTHOTO UCHPITYBakEe OBEAYBa IO AUCOaIaHC
Ha PYTUTE EHJOKPHUHU KJIE3IN BO OPraHU3MOT, IITO
TOBENYBA O XUIIOTHPEOUIN3AM.

JenpecujaTa n anaTHjaTa ce pe3yaTaT Ha HamMalleHa
eHepreTcka NMpoaykiyja Bo KjeTkaTa. Koprusonor
€ XOpMOH KOj IIpUfIOHECYBa 32 €HEPreTCKOTO HUBO
Ha OpraHu3MoT. [JOKOJIKy HefocTacyBa, HaCTaHyBa
Jenpechja, aHKCHO3HOCT WIIN Pa3fpa3inBoCT Koja

Kopeciionoenyuja u peiipuniti 0o: bunjana llluprocka, J3Y Yuusep-
3UTETCKA KIIMHKUKA 32 YBO, HOC 1 T'pio, "Bommancka" 17, 1000 Ckomje,
P. Makenonnja; Mo6.: 075 268 760; E-mail: bshirgoska@yahoo.com

MpeTCcTaByBa MoJjiecHa MaHu(ecTaIyja Ha CTpec.
Kora agpenannure kie3aum MHOTY Ke ce ucupmar,
pacTe HUBOTO Ha 6akap BO OPraHU3MOT, pacTaT u
HEraTUBHUTE €MOLWK: IAHWYHU Harajy, OUMoIapHO
OJIHECYBa€, IPOMEHA Ha PACIIOIOXKEHUETO U N30~
(pennja. XKuBara, KaMIyMOT, >KeJIE30TO, apCEHOT
1 OEepUIMyMOT NPHIOHECYBAAT 32 NPOMEHH BO (pr3ny-
KHMOT ¥ EMOIIMOHAHUOT CTaTYyC.

ITanuenTure Kou Teba Aa MpUMAT ONIITA AHECTE3U-
ja, HEONXOAHO € MpefoNepaTUBHO KOOPO fa ce HOf-
roreaT. BakBuOT nmanueHT ce Bogu BO jiraboka ce-
fanyja, KOHTUHYUpaHa aHajre3uja u ijadoka aHecTe-
3mja, 3a J1a He ce 03BOJIaT XEMOAMHAMCKH LUPKYJIa-
TOPHM IIPOMEHM BO TEKOT Ha caMaTa aHecTe3Huja.

Kny4ynu 36opoBu: burn out, afipeHaIHu XKJIE€3/IH1,
OIIIIITa aHECTe3Mnja

Abstract

This study highlights the problem of chronic stress, an
important cause of burnout, in patients who are to un-
dergo surgical treatment, presented from the aspect of
anesthesiological approach and treatment.

Chronic stress can occur due to: chemical toxicity, mal-
nutrition, mental, emotional or spiritual stress, financial
and family stress.

Other stressors that could affect the body are: hard wor-
king, emotional stress, nervous stimulation in children, fast
food, fears from life, noise, exposure to electromagnetic
fields, cell phones, microwave ovens and computers.
The physiology of adrenal "burn out” involves low level
of cortisol; copper toxicity; thyroid imbalances; reduced
cellular energy production and metal toxicity.

Low blood sugar, low blood pressure, low temperature,
depression, joint pains and allergies may result from low
levels of cortisol.

Elevated copper and low zinc related to adrenal burnout
impair the immune system. Chronic infections may deve-
lop. The stage is also set for the development of dege-
nerative conditions.

Adrenal exhaustion leads to other glandular imbalances
such as hypothyroidism.
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Anpenanes "burn out" cMHAPOM 1 OMIITa aHECTE3Hja

Depression and apathy are a result of low energy produc-
tion in the cells. Also, cortisol provides a natural "high"
energy in the body. Low cortisol can lead to depression
and even despair. Unsure if there is energy to get through
the day, anxiety may occur. Irritability is common as one
is less able to handle even minor stress.

When the adrenals are weak, copper builds up in the bo-
dy. Elevated copper enhances emotions. Panic attacks,
bipolar disorder, mood swings and schizophrenia are re-
lated to copper imbalance. Mercury, cadmium, lead, arse-
nic, beryllium and others contribute to hundreds of phy-
sical and emotional symptoms.

Patients with adrenal "burn out" syndrome have to be pre-
pared for general anesthesia with good sedation, conti-
nuous intravenous analgesia, enough deepanesthesia in
order to avoid hemodynamic disturbances.

Key words: burn out, adrenal glands, general anesthesia

Bosen

"Burn out" cHHIPOMOT € TEpMUH 3a (PU3NUOIIOIIKO HUC-
LIpIIyBame, T.€. COrOpyBamke Ha OpraHu3MorT. [ledn-
HUpaH e off IHTepHamoHaIHaTa Kinacuukanyja Ha
3abomyBama (International Classification of Diseases,
ICD -10) kako "mpo6JyieM NOBP3aH CO TEMIKOTHH BO
yIIpaByBame O KuBOTOT" [1].

3a fa ro objacHUMeE aipeHATHUOT "burn out"” CHHPOM,
noTpe6HO € Jia ro AeprHIpaMe CTPECOT KOj He € "burn
out"- CHHAPOM, TYKYy MOK€ []a JOBEJE 10 HErOo, T.€. ia
ro mpefau3BuKa. Bo cekojiHeBHAOT XUBOT, JTyI€TO
poaf-aaT BO JONMP CO CTPECHM CUTyalliy, KaKo IITO
ce: ry0eme Ha paboOTHOTO MecTO, (PMHAHCUCKY Telll-
KOTHH, IPEONTOBAPEHOCT CO OOBPCKY HA PaOOTHOTO
MECTO WY BO YYWINIITETO U JOKOJIKY THE CTpECOre-
HU CUTYyallud HEe ce HafIMUHyBaaT CEKOjTHEBHO, JIHLIE-
TO CTaHyBa KaHaupaT 3a "OypH oyT"-cuHpupoM. Ekc-
LIECUBEH CTPEC, KOj € MpUYrHA 3a "burn out" CHHAPOM,
MOXe f1a Oufie IpEen3BUKaH M Off: XeMHUCKa TOKCHY-
HOCT U CHpOMAIlIHA HYTPUTHLKja; MEHTAJIEH, EMO-
[[UOHAJIEH, CIMPUTYyaJieH uiu (paMmiijapeH CTpec.
Cekoja cTpecHa cuTyalyja MOXe fia oBefe 0 uc-
LpIyBake Ha aJpeHATHATE >KIIE3[IH, TOCEOHO aKko op-
TaHU3MOT € oclTabeH NOpaj CUpoMalllHa HyTpungja [2].
Kaj penata Hajuecto ce paboTu 3a €KCUECUBHA CTH-
MyJlalyja Ha CylipapeHaTHATe XKIIEe3H, TIOPan CTpe-
COTEHHU CUTYallH CO KO Ce cpeKaBaaT BO TEKOT Ha
pacTemeTo.

MeTaGoTHIOT OArOBOp Ha cTpec (OMIITa aHecTe3nja
U XUPYPIIKA WHIN3K]ja) Kaj NAlUCHTUTE KON MOPain
XAPYPILIKOTO 3a00JlyBame modapyBaaT ONIITa aHEC-
Te3Mja € ONWIIIAH BO JUTeparypaTta Ha Barash u cop.,
Miller u cop., u Morgan u cop. [3-5].

ITommor crpec ce peprHrpa Kako HA3a Ha MEXaHU3MH
KOM ' Ipe3eMa OpPraHu3MOT KaKO OfifOBOP Ha BIIMjaHU-

eTo Ha (haKTOpH Of HAJJBOPEIIHATA CpEIMHA KOH TIPEeT-
CTaBYBAaT 3aKaHa 32 MHTEIPUTETOT HA OPTaHU3MOT [6].
dakTopuTe KOM JlenyBaaT Bp3 YOBEUKHOT OpraHM-
3aM ce BHKaaT CTPECOpH, a OIfOBOPOT Ha OpraHu3-
MOT Ha [ICjCTBOTO Ha CTPECOPHUTE CE BUKA CHHAPOM
Ha afanTanyja [7].

CtpecoT MOKe a Oujie aKyTeH 1 XpOHIUEH [8].
AKYTHHOT CTpec IIOKpEeHyBa HA3a METaOOIIHH TIPOMe-
HH BO OPTaHU3MOT, KOM 'O BOJAT OPTaHU3MOT KOH
kaTabomHa paza, Koja Tpae ce iofieka CTpecopoT KOj
ja mpeu3BUKaN BakBaTa cocToj0a MMa CBOE BIIMjaHUE.
3a XpoHHUEH cTpec ce 300pyBa Toralill Kora I0CTOH
YeCTO TIOBTOPYBAHO [IEjCTBYBAKE WIIM TPAjHO MEjCT-
BYBam€ Ha OfipefieHu cTpecopi [9].

BnmjanmeTo Ha cTpecoT Bp3 e()eKTOPHUTE OPTaHU
3aBHCH HE CaMO Off HAJIBOPEILIHUTE CTPECOPH, TYKY 1
Ofl BHATPEIIHUTE (haKTOPH, T.€. peakyjaTa Ha CAMUAOT
OpraHu3aM M HeropaTa CIIOCOOHOCT J1a ce afjanTupa Ha
CTpECOT.

BosepoT BoO omiTa aHecTe3nja MpeTcTaByBa cTpec
3a OpraHu3MoT. [JOKOJIKY OpraHu3MOT € NPETXOTHO
UCUpIIEH, T.e. OWJI NOf BIMjaHUue HA XPOHUYHU CTpec-
HM CUTYallM Of] CEKOjIHEBHUOT >KMUBOT, METa0OJI-
HaTa peakiyja Ha CTpec, T.e. Ha BOBET BO aHecTe3uja
U XApYpIIKa UHIU3HUja, K€ ja BIOIIM HEroBaTa MeTa-
6orHa cocTOj0Aa.

MeTabomHIOT OArOBOp Ha aKYTEH CTPEC HA OpraHu3-
MOT nofipa30upa: MpoMeHa Ha XOMeocTa3ara Ha Ipo-
TEUHUTE, XUMepMeTaboIn3aM, NPpOMEHa Ha MeTalo-
JU3MOT Ha jarJieHuTe XupapaTu, perennmja Ha Hy0,
Na u 3rojieMeHa JIMIOJIN3a.

[IpomenaTa Ha XoMeocTa3ara Ha IPOTEVHHTE CE Or-
Jiefia BO 3rojieMeHa eHJoreHaTa XemaTHyKa MpOIyK-
[ja Ha TTIMKOo3a (TTIyKOHEeOreHe3a), HaMaJieHa eJTMU-
HalyjaTa Ha [JIMKO3a BO KpBTa (MHCYJIMHCKA pe3uc-
TEHIMja) U XUIEePTIIUKEMU]ja.

I'naBen U3BOp Ha eHepruja craHyBaaT MacTHUTe, a ce
3rosieMyBa JIUIOJIN3aTa, a ce HamMalyBa JIMIIoreHe3ara.
TIpomenaTa Ha METAOOMM3MOT Ha MPOTEUHUTE CE OIJIE-
71a BO HETaTHMBEH a30TeH OaaHc, Opay KaTabom3aMm.
Hespoengokpunara ocka urpa rilaBHa yjora mnpu
CTPECOT.

IIpu akyTeH crpec ce 3rojeMyBa JIadyeHheTo Ha KOH-
TPaMHCYJIMHCKATE XOPMOHM: KOPTH30J1, TAIYKaroH 1
KaTeXOJIaMUHNTE, KOW ce HapeKyBaaT yIITe U XOp-
MOHH Ha cTpecoT. OTKaKO CUTe THE MaKCUMAIIHO Ke
Ce UCIpa3HaT Off CBOUTE JeI0a, IO NMPUABIKYBaaT
OpPraHu3MOT KOH KaTabonm3am.

3roneMeHo e HIBOTO Ha MHCYJIMHOT, HO HE JIOBOJIHO
3a Jla CIIpeyy XUNepriimKeMnja. 3roJIeMeHH ce U KOH-
LEHTpaluUTe Ha XOPMOHOT Ha PacT, aJJOCTEPOHOT
¥ Ba3OIPECUHOT.

IIpn XpoHUYEH CTpec ce NCHpPIyBa JAYCHETO Ha XOP-
MOHHTE Ha CTPECOT, 0COOEHO Ha KOPTHU30JIOT Off aji-
peHaJHaTa KjIe3/a, a IpuBIKeHaTa KaTabosHa (a-
3a ¥ HaTaMy NPOJIOJIXKYBa.
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Ha MetabonHuTe NpOMEHN KOU Ce CIydyBaaT BO Op-
TaHM3MOT 32 BpeMe Ha XPOHWYHA HM3JI0KEHOCT Ha
CTpec BJWjaaT: OMIITaTa cOCTOj0a HA MAMEHTOT U
BO3pacTa; IPUpPOofiaTa, HHTEH3UTETOT U YecToTaTa Ha
crpecopute; e(peKTUTe Ha XPOHMYHOTO IJIalyBakbse;
€BEHTYATHUTE KOMIUTHKALIH.

dusnonoruja Ha agpeHAIHUOT CHHAPOM Ha COTO-
pyBame:

XPOHUYHUOT CTPEC I'O UCLPITyBA OPTaHU3MOT, TY UC-
LpIyBa afpeHaTHUTE KIIE3[1 CEKOjIHEBHO, 11a HU-
BOTO Ha KOPTH30J € HUCKO. HUCKOTO HUBO Ha KOpTH-
3011 € IPUAPYKEHO CO XUMOTIIMKEeMHja, XUTTOTEH3Hja,
XATIOTEPMU]ja M CKIIOHOCT KOH aJIepricKa peakiyja.
HHTOKCHIIMpame HAa OPraHU3MOT CO METaIu, 3roJie-
MYBaH-CTO Ha HUBOTO Ha 6aKap, a HamayBame Ha HA-
BOTO Ha IIMHK BO OPraHU3MOT MOXaT fa Ipefu3BU-
KaatT afipeHajieH "burn out” CHHAPOM, MOPAid TOA IUTO
ro HaMaJlyBaaT MMYHUTETOT Ha opraHu3mort. [lopanu
HaMaJIeHUOT MMYHUTET, MOXKE Jja HacTaHaT XPOHUYIHU
VH(EKIMKA Ha OPraHu3MOT, Jia IojAe 7O MojaBa Ha KaH-
Liep WM KOPOHAPHO CpLEeBO 3a00nyBame. [ lapkiHCOHO-
BOTO U AJIIIXajMepOBOTO 3200ITyBark-e MOXKAT fa OUAaT
KpaeH CTailiyM Ha TOKCHYHATa akyMyJlalyja Ha MeTau
BO OPraHU3MOT ¥ €HEPTeTCKOTO OCHPOMAIITyBaHhe.
Bakapor necHO ce TajoXXu BO OPraHu3MOT, JIOKOJKY
[Ojfe O UCLpIIyBambe Ha afipeHATHATE >KIIe3/(1, a Ha-
TaJIOKEHUOT Oakap Iak, fOBeAyBa O IPOMEHa Ha
emouyute. [laHmyan ucnagy, GUNOIAPHO OIHECYBa-
e, YecTa MMPOMEHa Ha PacloIoKEHUETO U Imm30gpe-
HHja HacTaHyBaaT KaKo pe3yJTaT Ha JucOajaHC Ha
0aKapoT BO OPraHU3MOT.

OcBeH 6akapoT, TAIOXKEHE Ha X1Ba, KAAMUAYM, ap-
CeH U OepWiInyM MCTO TaKa MOKaT fia I0BefaT 10
IIPOMEHA BO EMOIIMOHATHOTO OIHECYBAKE.
JOKOJIKY JIojAe A0 UCLPIyBathe Ha aJpEHATHUATE JKJIe3-
1Y, HACTaHyBa IMcOaIaHC BO LIEJIMOT €HAOKPHH CHCTEM.
Hajuecro e 3acernarta TupouHaTa Kje3fa, Ipy IITo
HacTaHyBa XUIIOTUPEOUIU3AM.

HamaneHna e u eHepreTcka IpoayKuuja BoO KJeTKa-
Ta. Koptrzonor e anaboneH XOpMOH KOj IO MTOJHT-
HyBa €HEpreTckuoT Metabonu3am. [lopagu HuCKO-
TO HUBO Ha KOPTH30JI, UCLpPIEHAa € eHeprercKkara
IpOAYyKILMja Ha KJIETKUTE U HaMaleH € 0a3aJHuoT
Merabonn3aM Ha KieTkute. Toa ce ofpa3syBa Bp3
HenoKynHaTa (pu3nyKa aKTHBHOCT Ha MAlMEHTHUTE,
KaKo M BP3 PacloOOXKEHUETO Ha NAllUeHTUTE, KOU
cTpajaaT of AeNpecHja 1 arnaTyja.

AppeHanHuoT "burn out" CHHAPOM ce€ MEpPHU MPEKy
TECTOT 3a MPOICHKA Ha cTpecHaTa cocToj6a MBI-
Maslach burnout inventory [10]. Toa e TecT co kOj
CEKOj YOBEK MOXKe fia OMje MPOLECHeT WIIA MOXKeE J1a
ce caMONPOIICHH, TaJIF ce Haofa BO cocToj0a Ha 3aMop,
XPOHMYEH CTpeC WX BEKE ja OMHUHAJ I'paHMIaTa u
MPEMUHAI BO CHHIPOM Ha COTOpPYBambe.

3a BepopnocrojHocTa Ha MBI mocrojat moBeke cTy-
WY BO MEMIMHCKATA JINTEPATypa 3aCHOBaHa Ha J0-

ka3u. EnHa o Tve crynuu e crynujata Ha Schutte u
cop., [11], koja ro ucnutyBaa TeCTOT 3a MIPOLEHKA
Ha CTpecHaTa cocTojOa Kaj BpabOTeHH BO MYJITHHA-
I[MOHAJIHXA KOMIIaHUY BO JipBHATa UHAycTpHja BO PuH-
cka, llIBencka u I'epmanmja. BkymauoT 6poj Ha uc-
nutanuny 6mn 9055. ABTOpHTe NOCTaBWIE XUMOTE-
THYKM MOJIEN Ha criopenda, Koj omndakan Tpu CUM-
nTOMHA Ha "burn out” CHHAPOMOT: UCLPIIEHOCT, IUHH-
3aM U popecuoHamHa epUKACHOCT Kaj: OffICITHU TPY-
M npogpecun Kako: MeHallepy, TEXHIIapy U paboT-
HULY, U Kaj TPUTE HaBe[EHU HalUH.

ABTOpHTE 3aKITyunie eKa HeMa Bapyjalui BO CUM-
NTOMHUTE Kaj HaBefleHnTe Npodecuu, Kako MOTSHIH-
jaJTHM KaHAWATH 3a MAIeHTH KOu Ke OuaT MOJIo-
>KeHU Ha oTepalnyja u omira anecresnja. Ckamara
3a TPOIeHKa Ha cTpecHaTa coctoj6a MBI e Bepo-
[OCTOjHA Kaj cuTe nenuTyBanu rpynu. He ce Hajaern
HU 3HAYajHU Pa3IuKu oMery cTeneHoT Ha "burn out”
CHH[IPOMOT IIOMef'y HalluuTe.

Bo nmreparypara nocrojaT 6pojHU CTyAUM KOU yKa-
>KyBaaT Ha ajjpeHajHa MCUPIEHOCT HAa aHEeCTE3UO-
JIO3WUTE KaKO MPOMEeCHOHANIHN, KaKO MOCIeANIA Ha
HUBHAaTa NpoecuoHanHa npeajieHocT Ha padoTa-
Ta. Man e 6pojoT Ha cTyuu (a ¥ THE ce KIMHUYKH
HECUTHU(DMKAHTHU) KOU TH CIOpEAyBaaT APYIHTE
npodecuyl, CAMIITOMUTE Ha HMCHPIEHOCT, KaKO U
cocrojbaTa Ha TakKBHOT OpraHMW3aM HHTpPaoIepaTHB-
HO, T.€. BO TE€K Ha OIIIITa aHecTe3uja, Kako OIoJI-
HUTEJIEH CTPEC 38 OPTaHU3MOT.

Iokonky nangueHTt co "burn out” cuHApoM Tpeda aa
Ownyie MOMJIOXKEH Ha XMPYPLIKA MHTEPBEHIIMja 1 aHec-
Te3uja, aHeCTe3NONIOrOT Tpeba fa ro Ofipefy CTENEHOT
Ha aJ[peHATHOTO UCHPIYBamke Ha OpraHu3Mor [12].
AHecTe3noNoroT To OffpeflyBa 1 THIIOT HA aHecTe-
3WjaTa ¥ aHEeCTE3MOJIONIKATa TEXHUKA Koja Ke ja Tpu-
MEHH BO COIVIaCHOCT CO OllepaTHBHATA UHTEPBEHLMja
Y BEUITHHATA HA CAMUOT XHUPYPT.

Kora 360pyBame 3a omiirra aHecTe3nja Kaj NalueHTH-
T€ CO aipeHAIHO UCLPIIyBabE, AaHECTE3UOIIOTOT Tpe-
0a fa ru IOYUTYBa CO3HAHMjaTa 32 HAUYMHOT Ha BO-
BeJl BO OMIITa aHecTe3wja, 3a fja ce Of0erHe JOMoJI-
HHUTEJICH CTpec Ha BeKe MCLPIEHNOT opranmsam. Llemn-
Ta Ha IpolefypaTa € fa ce HaMalld XeMOJMHaM-
CKHMOT OfIFOBOP Ha €HIOTpaxealHaTa UHTyOanumja, Ha
XUpYpIIKaTa WHIM3K]A; Ia ce 00e30eu XeMOIMHAM-
cKa cTabMIIHOCT BO TEKOT Ha IIeJiaTa olepaTHBHA
WHTEPBEHIIM]ja U aHECTe3Mja ¥ MUPHO Oy/ieme.
IIponenypara omndgaka MHOTY ToOpa aHECTE3MOJIOIII-
Ka MOArOTOBKA Ha OBHE MalMEeHTH: IabopaToOprcKa
aHanm3a Ha KpBTa, BO KOja akIEeHT ce CTaBa Ha IJId-
KeMujaTa, IPOTEUHCKUOT U JIMIUJHUOT CTaTyC; pas-
rpajiHATe NPOAYKTH HAa OPraHU3MOT: ypea U Kpea-
THHVH; XOPMOHAJTHUOT CTaTyC: Ofpe/lyBatbe Ha TIJ1a3-
MaTCKO HUBO Ha KOPTU30J U HUBOTO Ha KaTexoJja-
MUHHTE BO KPBTa ¥ BO YpHUHATa.
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[IpenonepaTtuBHaTa eBanyanyja Ha NAUEHTOT OI-
¢paka eBanyanyja Ha KapAuOBACKYJIapPHUOT CUCTEM
(try7c, aprepucku KpBen nputicok, EKI u exo Ha cp-
1le) ¥ eBalyalyja Ha PECIMPATOPHAOT CUCTEM M He-
roBaTa (pyHKIIHja.

Bo npemenukanujaTa Ke ce CTaBM aKIEHT Ha fijia-
6okaTa cefanyja Ha MalMEHTOT IPEoNepaTUBHO,
3a fa ce ofgOerHaT IpOMEHHN BO XeMOIMHaMUKaTa Ha
apTEpUCKUOT KPBEH NPUTHCOK U MYJICOT, KOU MOXKAT
a TIOCTUTHAT BPEAHOCTH Ha MAJIMTHA XUTEPTEH3Mja
Ha CaMUOT BOBEJ| BO OIILITA aHeCTe3uja.

JJOKOJKy MOCTOM HEOCTHUT Ha IUPKYJIATOPHUOT BOJY-
MEH Ha KpBTa, TOj Tpeba Jla ce HafoOMECTH Mpefone-
PpaTHUBHO.

Amnecre3njaTa Tpeba 1a € JOBOJHO AaboKa BO Te-
KOT Ha IiejlaTa OllepaThBHA UHTEPBEHLHja, CO CTa-
OWSTHN KapUOBaCKYJIapHU TapaMETPH.

Bo npemenukanmja ce KOpUCTaT ONMMOKIH, (KaKO U BO
TEK Ha lieJlaTa aHecTe3uja, MHTPABEHCKU KOHTHUHY-
UpaHo), OWjIejKN OMMOWNTE TO HAMaTyBaaT XOPMO-
HAJHUOT OfIFOBOP Ha CTPeC CO NonpeuyBame Ha ade-
PEHTHHOT NpeHoC Ha curHanu. ONuouguTe BiarjaaT
BP3 HEBPOEHIOKPUHUOT OfTOBOP M IIPEKY LEHTpal-
HUOT HepBeH cucteM. OBa JIejcTBO Ha ONMUOWANTE
CEeKaKo JieKa e Ho3Ho 3aBucHO. Ho, camure onmounn
ce pasnuKyBaaT nomefy cebe: HajMasa e(pUKacCHOCT
nMa MOp(HUHOT, TTa (PEHTAHWIIOT, a Haje(pnKacHu BO
HaMajlyBambe Ha HEBPOEHJOKPUHUOT OAIOBOP CE CY-
(beHTaHUT U a(PEeHTaHUII.

Bogsenor Bo aHecte3mja Tpeba a ce n3Bene co [Ipo-
noo1, KaKO WHTPABEHCKU aHeCTeTHK. 1peda fa ce
onbernyBa TuomeHTan Koj ja HamailyBa KOHIICHTpa-
yjaTa Ha KOPTH30JI BO Iu1a3Mara u ETomuaar koj
ja cynpuMupa agpeHOKOPTHKATHATA OCKa U OATOBO-
POT Ha CTpec, IPeKy MHXUOULMja Ha CUHTEe3a Ha KOp-
TH30JI Off HafOyOpeKHaTa XKIIe3/a.

BynemweTo op ommraTta aHectesuja Tpeba aa € MUp-
HO, ICTO KaKO U MPH BOBEAOT BO aHECTe3Hja.

Bo nocronepaTuBHUOT TEK HEONXOMHA € 00pa aHa-
re3uja Ha ManyueHTHTe.

3aKkay40K

HajBaxkna e aHecTe3mnosomKkara mporeHa Ha cTere-
HOT Ha MCI[PIIEHOCT Ha OPTaHU3MOT (aKyTeH CTpec,
XPOHHYEH CTPEC WM afpEeHAITHO UCIPIyBakbe) CIo-
pen camrromute, MBU 1 1abopaTOpUCKUTE aHATH3H.
AmHecre3noonkara mpolieHa € HajOuTHa 3a f1a ce
ofberHaT HecakKaHUTEe CUTYalluu Ha XeMOJIMHAMCKa
HECTaOWJTHOCT, IPY BOBEMIOT BO aHeCTe3wuja, IPU XU-
pyplIKaTa UHIM3Uja U APYruTe OOTHU CTUMYIIYCH BO
TEKOT Ha ollepanyjaTa, Kako ¥ IMPU caMOTO Oyfiere
OJ] aHecTe3ujaTa.

Konghaukiu na uniuepecu. He e nexmapupas.
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Abstract

Introduction. The objective of this prospective study was
to validate the prognostic criteria defined by the results of
our previous study in an independent population of sur-
gically treated cervical carcinoma patients.

Methods. The study group consisted of 340 patients who
underwent abdominal hysterectomy with pelvic lympha-
denectomy as primary therapy. Based on the scores of the
variables (blood vessel invasion, lymph node metastases,
tumor diameter, degree of inflammatory reaction at the in-
vasive front, and minimum thickness of uninvolved cer-
vical stroma/parametrial extension) and calculated prog-
nostic index (PI) values, the patients were divided into
three prognostic groups.

Results. The 5-year disease-free survival (DES) rates of
the low, intermediate, and high-risk groups were 98,82%,
84,57%, and 74,01%, respectively. The differences in DFS
rates were statistically significant (P<0,00001). In order
to validate the model from our previous study, we have
compared DFS rates between the groups. There was no
difference in DES rate between low-risk groups, although
the majority of the patients in this study were not irra-
diated, while radiotherapy was administrated invariab-
ly to all the original study patients. Similarly, DFS did not
differ significantly between the intermediate-risk groups,
which could be expected since radiotherapy was admi-
nistrated to majority of the patients in this study. In con-
trast, the high-risk group patients in this study had signi-
ficantly higher DFES rate (74,01% vs. 44,24%, P=0,0010),
probably as the result of the adjuvant chemotherapy ad-
ministrated to 69% of them.

Conclusions. PI could be a sound and reliable basis for
appropriate planning of the following therapeutical stra-
tegy of the surgically treated cervical carcinoma patients.
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AncTpakT

Bogep. Llenta Ha oBaa NpocneKTUBHA CTyauja Oerne
fla ce MpoBepaT NPOTHOCTUYKUTE KPUTEPUYMHU YTBP-
[IEHU CO pPe3yJTaTUTE Ha HallaTa IIPETXOfHA CTyAuja
BO HE3aBHCHA MOIyJIanyja Off XUPYPLIKU TPETHPAHU
NAUEeHTH CO IIEPBUKaJIEH KaPIHUHOM.

Meropu. VcnuryBanaTa rpyna ce cocroemie of 340
MalyveHTy Kaj KOU Kako NpuMapHa Tepanuja oOerie
HarpaBeHa abJOMUHAIHA XUCTEPEKTOMU]ja CO TIEIBIY-
Ha nuMmdaneHekTomMrja. Bp3 ocHOBa Ha ofpefeHuTe
BPEHOCTH Of] Bapujabnure (MHBa3Wja Ha KPBHHUTE
cajioBH, TMM(OHOJIATTHA MeTacTa3u, TYMOPCKH Juja-
MeTap, CTeleH Ha BOCIAJIMTEIHA peakifja BO NHBA-
3WBHUOT (PPOHT ¥ MUHMMAJTHA ieOerHa Ha He3ada-
TeHa IepBUKaJIHA CTpOMa/TapaMeTpHjaTHo 3adaka-
BC) M IMPEeCMETaHUTe BPETHOCTU HA MPOTHOCTHY-
kot nHaekc (IT1), nanuenTuTe Gea nopeneHn BO
TPU IPOTHOCTUYKHU TPYIIH.

Pesynraru. Cranknre Ha 5-TOIUIITHOTO MPEXNBYBa-
we 6e3 6onect (ITBB) Ha HUCKO-, CPETHO- U BUCOKO-
pm3muHaTa rpyma 6ea 98,82 %, 84,57% u 74,01 %. Pa3-
qmukute Bo crtankute Ha [1IIB mMefy npornoctuuku-
Te Tpymu 6ea cratucTiiku 3Havajau (P<0,00001). 3a
fla TO IpOBEpUME MOJEIIOT Of IPETXOHATA CTyAHja,
HanpaBuBMe cniopefoa III1b mery aeete rpynu. ITo-
Mel'y HUCKO-PU3MYHU IPYIU HeMallle pa3juKa BO CTall-
kute Ha I1T1b, nako morojieMuoT fen of NalueHTH-
Te BO OBaa CTyfyja He Oea 3paycHu, JOfeKa pajuoTe-
pammja Gellle aTMUHACTPUpPaAHA Kaj CUTE MalWeHTH
BKJIYY€HH BO opHuruHaiHara cryguja. Cnmano, [111b
He ce pa3/uKyBalle 3HadajHO TOoMery CpegHO-pH-
3UYHUTE TPYIH, IITO OM MOXKEJO [a Ce OUEKyBa CO
OrNefl fieKa pajuorepanyja Oelle agMUHACTpHpaHa
¥ Kaj MOBEeKeTO ManueHTu Bo oBaa crymmja. Crpo-
THBHO Ha TOA, MAWEHTHUTE Off BUCOKO-PU3MYIHA T'PY-
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1a BO OBaa CTyjjja IMaa 3HavajHO MOBUCOKA CTaIKa
Ha [1I156 (74,01 % wHacnipoTn 44,24%, P=0,0010), Bepo-
jaTHO KaKo pe3yaTaT Ha aJjjyBaHTHATa XeMOoTepanyja
npuMeHeTa Kaj 69 % of HuB.

3akmyqok. [1/1 6 Mosken ma Gujie BpCTa U CHTYpHA
OCHOBA 32 COOJIBETHO IUIaHNpaE Ha TepaneBTCKaTa
cTpaTeruja Kaj XupypulKu TPETUPaHU MalUeHTH CO
LEPBUKAJIEH KapLTHOM.

Koiyunu 360poBr: KapimHOM Ha IPIIOTO HAa MaTKaTa,
MPOTHOCTUYKY (DAKTOPH, IPEKUBYBake 6e3 6omecT,
IIPOTHOCTUYKYU MHJIEKC, IPOrHOCTHYKA rpyna

Introduction

The clinical behavior of carcinoma of the uterine cervix
varies and covers a wide spectrum, from cases that are
relatively indolent to those having a rapidly progressi-
ve course. For cervical carcinoma, clinical FIGO staging
has been the most important single parameter influencing
choice treatment and indicating outcome [1,2]. The ove-
rall 5-year survival rates range from 15% to 80% depen-
ding on the extent of disease [3]. Unfortunately, the 5-
year survival for each stage has not improved signifi-
cantly over the past 45 years. Many recent studies ha-
ve suggested that this staging system is not capable of
discriminating with regard to patient survival within and
between stages [4].

Accurate staging is of utmost importance in determining
the prognosis of carcinoma of the uterine cervix. It is well
known that there is a significant disagreement between
the neoplastic extension according to clinical FIGO cla-
ssification, and the real extension of the tumor, according
to pathological data from operative specimens or the
postoperative stage. Thus, primary surgical treatment in
patients with early stage cervical carcinoma allows for an
accurate determination of the real extent of the disease.
Histopathological analysis of the surgical specimens also
allows identification of various histological features that
significantly influence recurrence rate and survival in
patients with early stage cervical carcinoma.
Traditionally, clinical and histopathological parameters
such as regional lymph node metastases, tumor size, depth
of stromal invasion, vessel invasion, parametrial involve-
ment, and histological type are used to prognosticate and
modify management options both in patients with early
stage and locally advanced cervical carcinoma [3]. Many
factors are still controversial in their prognostic signifi-
cance including patient’s age, surgical margin involve-
ment, inflammatory stromal reaction, histological type
and grade of differentiation.

Nevertheless, it has become increasingly clear that the-
re exists a significant subpopulation of patients with appa-
rent early invasive cervical carcinoma who are prone to
treatment failure when managed by current standard sur-
gical or radiotherapeutic techniques. This indicates the

need for a more precise quantitative method for determi-
ning the prognosis in patients with cervical carcinoma in
order to be able to individualize treatment as much as
possible. A reliable marker of prognosis would therefore
be very useful for identification of patients at low risk who
could be offered more conservative therapy and patients at
high risk who could be offered more intensive treatment.
Several years ago, in a prospective and retrospective stu-
dy made by our Department, tumor invasion into blood
vessels, pelvic lymph node metastases, tumor diameter,
the degree of inflammatory cell infiltrate at the invasive
front, and minimum thickness of uninvolved cervical
stroma/parametrial extension were identified as the only
independent and significant prognostic factors for disease-
free survival (DES) among 23 variables investigated by
multivariate analysis, using Cox regression models [5].
In addition, the prognostic index (PI), defined by the mo-
del, was able to categorize the patients into three distinct
risk groups. Differences in DFS rates between the low,
intermediate, and high-risk groups were statistically sig-
nificant. Thus, based on the data reported by two other
recent randomized trials radiochemotherapy was reco-
mmended for the patients belonging to the high-risk
group, while radiation alone was suggested for the in-
termediate-risk group patients [6,7].

The basic objective of this prospective study was to eva-
luate the results of the implementation of the prognostic
index (P]) in determining the prognosis and individual
planning of the postoperative therapy in an independent
population of surgically treated patients with early stage
invasive cervical carcinoma and to investigate whether
treatment decisions based on this risk group division lead
to better survival. The predictive value of the PI was asse-
ssed in relation to DFS of the patients divided in three
prognostic groups. The prognostic influence of 12 various
relevant histopathological and clinical variables on DFS
of cervical cancer patients was also evaluated.

Materials and methods
Clinical and Histopathological Features

The study group consisted of a fairly homogenous po-
pulation of 340 patients with early stage cervical carci-
noma who underwent abdominal hysterectomy with pel-
vic lymphadenectomy as primary therapy at the Univer-
sity Clinic for Obstetrics and Gynecology in Skopje or
the Special Gynecology and Obstetrics Hospital "Chair"
in Skopje between January 2000 and December 2005.
Their operative specimens were subjected to uniform
histopathological workup at the Department of Histo-
pathology and Clinical Cytology, at the University Clinic
of Radiotherapy and Oncology, in Skopje. In some of
the patients adjuvant postoperative irradiation and/or che-
motherapy was administrated at the University Clinic
of Radiotherapy and Oncology.
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Originally, a total of 383 patients treated with radical
hysterectomy and bilateral pelvic lymphadenecomy ente-
red the study prospectively and consecutively. For the
purpose of this study only the patients with early stage
cervical carcinoma (pT1bl, pT1b2, pT2a and pT2b) who-
se operative specimens were subjected to uniform his-
topathological workup, with the determined value of the
PI and all other relevant histopathological parameters,
with known relevant information for adjuvant postope-
rative irradiation and/or chemotherapy and clinical fo-
llow-up data were included. Forty-three patients were
excluded: 23 due to different treatment modality imple-
mented (preoperative irradiation and/or chemotherapy), 5
with microinvasive cervical carcinoma (pTlal/la2), 4 with
more advanced stage carcinoma, one with unspecified
maximal tumor diameter, and 10 patients without clinical
follow-up. The case series was finally made of 340 patients.
The operative specimens were fixed in 10% phosphate-
buffered formalin for 24 hours. The surgical specimens
were routinely examined and sections were taken according
to the standard procedure for cervical cancer specimens
from the sagittal and transversal area surface of uterine
cervix leading to minimum of nine sections for each pa-
tient (mean 29+15). The mean number of resected pelvic
Iymph nodes was 35+13 (range 1-86). Subsequently, sec-
tions were routinely processed and paraffin embedded,
and hematoxylin-eosin-stained to determine histology.
All patients were staged according to postoperative
pTNM classification guidelines (UICC, International Union
Against Cancer; 1997) [2]. In addition to tumor status (pT)
and pelvic lymph node status (pN), further prognostic pa-
rameters included in the study were the morphometric
and morphohistological characteristics including maxi-
mum diameter, depth of stromal invasion and thickness
of uninvolved cervical stroma/parametrial extension, vagi-
nal involvement, surgical margin involvement, histologi-
cal type, grade of differentiation, blood vessel invasion
and inflammatory infiltrate in the invasive front of the tumor.
Maximum diameter, depth of stromal invasion and thick-
ness of uninvolved cervical stroma of the primary tumor
were determined according to the measurements taken du-
ring the pathology examination. Tumors were classified
according to the World Health Organization criteria [8],
and graded using a modification of Broder’s method [3].
When tumor cells were found in a distinctive vascular
space, blood vessel invasion was recorded. In addition,
the abundance of the lymphocytic-plasmacellular inflamma-
tory infiltrate present was evaluated at the invasive front
of the tumor [9,10].

The value of the PI was calculated for each patient by
the following formula:

PI=0,669215 BVIi+0,8094872 pNi+0,2195908 TDi+
0,7449857 INRi+0,6726326 TUSi

where BVIi equals O if there is no blood vessel invasion
and BVIi equals 1 if blood vessel invasion is present; pNi
equals O if pelvic lymph nodes are negative and 1 if there
is lymph node metastasis present; 7Di equals the value of

the maximal tumor diameter in centimeters (continuous
variable); INRi equals 0 if there is an abundant inflamma-
tory infiltrate present in the invasive front of the tumor,
INRi equals 1 if the inflammatory reaction is moderate
and 2 if it is scarce; TUSi equals O if the thickness of un-
involved cervical stroma is more than 10 mm, TUSi equals
1 if the thickness is between 6 and 10 mm, TUSi equals 2
if the thickness is less than 6 mm and 3 if there is para-
metrial extension [5]. Based on the scores of the variab-
les and calculated PI values the patients were divided
into three prognostic groups. The patients with a PI value
between 0 and 2,2 belong to the low-risk group, the in-
termediate-risk group patients are those with a PI value
between 2,21 and 4,2, while patients with a PI value mo-
re than 4,2 are categorized in the high-risk group.
Clinical information, including patient age, FIGO stage,
date of operation, postoperative treatment, and follow-
up data (date and type of treatment failure or relapse,
date and clinical status at follow-up through June 2007),
were retrieved by reviewing each patient’s complete me-
dical records at the University Clinic of Radiotherapy
and Oncology and computer data base records at the
Department of Histopathology and Clinical Cytology.
The age of the patients ranged from 22 to 69 years, with a
median of 44 years. The patients were clinically staged
as FIGO Stage IA (4), IB (168), IIA (126), IIB (12), or III
(2), while 28 patients were unstaged.

Postoperatively, adjuvant therapy was given in patients
belonging largely to the intermediate- or high-risk group.
Radiotherapy consisted of 50 Gy in 25 fractions, 5 frac-
tions a week, delivered to the pelvis in two or four fields.
Chemotherapy consisted of either of cisplatin (75 mg/m2
on day 1) and fluorouracil (5-FU; 750 mg/m2 on days 1-
5) or of carboplatin AUC 5 (on day 1) and 5-FU (750 mg/
m” on days 1-5) for six cycles every 3 weeks. Adjuvant
treatment was started 4-6 weeks after surgery.
Postoperative adjuvant pelvic radiotherapy was adminis-
trated to 7,2%(7/97), 90,1%(118/131) and 26,8%(30/112)
of the patients belonging to the low-, intermediate-, and
high-risk group, respectively. Radio- and chemotherapy
was given to 1%(1/97), 5,3%(7/131) and 67%(75/112) of
the patients belonging to the low-, intermediate-, and high-
risk group, respectively, while 1,8%(2/112) patients be-
longing to the high-risk group received chemotherapy on-
ly. Due to intolerance, various complications or patients’
refusal, radiotherapy in 7 cases (6 patients from the in-
termediate-risk group and one belonging to the high-
risk group) and/or chemotherapy in 9 cases were incom-
pletely administrated. In addition, intracavitary treatment
of the vagina was administrated to 11 intermediate-risk
group patients (in one patient as an exclusive therapy
given) and 6 high-risk group patients. Brachytherapy
dose was 5 Gy at 5 mm depth of the vaginal mucosa.
Patients receiving postoperative therapy were followed
every 3 months during the first 3 years, every 6 months
until the fifth year, and yearly thereafter at the University
Clinic of Radiotherapy and Oncology. Untreated patients
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were controlled by their gynecologists. Regular follow-
up consisted of physical examination and vaginal vault
smears; patients suggestive for metastatic disease under-
went further investigation. Additional information about

the length of disease-free and overall survival and clinical
status of some patients were obtained from the contacts with
the patients or their families. A detailed description of clini-
cal and histopathological characteristics is given in Table 1.

Table 1. Clinicopathological characteristics and 5-year disease-free survival for 340 cervical cancer patients

Variables Patients Relapses Disease-Free Survival Rate Log P value
No. % No. (%) Sy CI 95% rank
Postoperative stage
IB1 164 48,2 9 5,5 91,09% 85,1-97,0 11,66 0,0006
1B2 27 7,9 5 18,5  80,04% 64,3-97,0
ITA 18 5,3 3 16,7  82,96% 65,3-100
1B 49 14,4 5 10,2 90,10% 80,8-99,4
I11B 82 24,1 21 256 72,62% 61,5-83,7
Age (y)
<39 109 32,1 14 12,8 84,73% 77,1-92.4 0,01 0,9064
>39 231 679 29 12,6 84,29% 78,7-89.,8
Nodal status (pN)
pNO 258 759 22 8,5 89,34% 84,8-93,8 16,84  <0,00001
pN1 82 241 21 256  69,71% 58,5-80,9
Tumor status (pT)
1b1 184 54,1 12 6,5 90,40% 84,8-96,0 8,99 0,0027*
1b2 40 11,8 8 20.0  78,74% 65,6-91,9
2a 26 7,6 6 23,1  75.58% 58,6-92,6
2b 90 26,5 17 18,9  79,02% 69,7-88,3
Tumor diameter(cm)
<2 107 31,5 3 2,8 94,76% 88,9-100 16,03 0,0003
2.1-4 127 373 16 12,6 85,18% 78,3-92,1
>4 106 31,2 24 226 7440% 65,2-83,6
Depth of invasion(mm)
<10 133 39,1 9 6,8 92,17% 86,8-97,6 12,18 0,023%
11-20 149 43,8 16 10,7 85,77% 78,9-92.9
>20 58 17,1 18 31,0 71,78% 61,0-82.5
Thickness of US
>10 mm 63 18,5 0 0 100% - 10,19 0,0014*
6-10 mm 71 20,9 8 11,3  86,33% 77,3-95,3
0-5 mm 116 34,1 18 15,5 80,74% 72,4-89,1
parametrial extension 90 26,5 17 189  79,05% 69,8-88,3
Vaginal involvement
absent 291 85,6 27 9,3 88,09% 83,7-92,5 17,96  <0,00001
present 49 144 16 32,7 66,18% 52,1-80,3
SM involvement
absent 314 924 38 12,1 85,81% 81,5-90,1 1,03 0,3095
present 26 7,6 5 19,2 78,18% 58,9-97.4
Histological type
squamous 247 72,6 28 11,3  85,45% 80,1-90,8 2,98 0,2241
adenocarcinoma 44 12,9 4 9,0 88,59% 79,1-98,1
mixed 44 12,9 9 20,5 77,88% 64,7-91,0
adenoid basal” 2 06 1 500 - -
neuroendocrine” 3 0,9 1 333 - -
Grade (G)
Gl 55 16,2 1 1,8 98,15% 94,6-100 11,69 0,0006
G2 225 66,2 28 124 84,45% 78,9-90,0
G3 60 17,6 14 233  73,92% 61,9-85,9
Blood vessel invasion
absent 160 47,1 9 5,6 92,24% 87,1-97,4 11,98 0,0005
present 180 529 34 189 78,15% 71,4-84.9
Inflammatory reaction
abundant 35 10,3 0 0 100% - 8,91 0,0028
moderate 190 55,9 18 9,5 87,57% 81,8-93,3
scarce 115 33,8 25 21,7 75,33% 66,8-83,9

Legend: CI, confidence interval; Grade (G), grade of differentiation; G1, well differentiated; G2, moderately differrentiated; G3,
poorly differentiated; No., number of patients, P, probability, SM, surgical margin; US, uninvolved stroma; y, years. *pertains only to
differences between the first and all other categories;  pertaining only to differences between the last and the other two cate-
gories; #survival rates for adenoid basal and neuroendocrine carcinomas were not calculated due to the small number of cases
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Statistical Analysis

DES curves were calculated from the date of operation to
relapse or to the date of last follow-up. The 2 patients who
died of intercurrent disease were considered as censored
observations. Surviving patients were considered at the
time of their last clinical control. For univariate analysis
the percentage of DFES for each group was calculated using
the Kaplan-Meier method and comparisons between groups
were performed applying log-rank test. Chi-square and/or
Fisher’s exact test were used to compare differences in
recurrence rate, while log-rank test was used to test di-
fferences in DFS between prognostic groups. Statisti-
cal analysis was performed using the SPSS statistical
package. A P value of 0.05 or less was considered sta-
tistically significant and 95% confidence intervals (CI)
were presented as well.

Results

In our case series the tumor was limited to the cervix with
less than 4 cm in diameter in 164(48,2%) patients, while
27(7,9%) patients had a larger neoplasm. Local exten-
sion to the vagina and parametrial tissues was found in
18(5,3%) and 49(14,4%) patients, respectively. Pelvic
lymph node involvement was found in 82(24,1%) patients.
During the follow-up period (range, 16-89,7, mean,
39,7+22,2 months) recurrences were observed in 43
(12,6%) patients, 19(5,6) of whom died of cervical cancer.
Two other patients died of intercurrent disease. The mean
relapse-free period in recurrent cases was 19,9+14,5 (ran-
ge 3,4-84,7) months. Six patients had locoregional (pel-
vic) recurrences with a mean disease-free interval of
36,6+25,1 months. Thirty-four patients had distant metasta-
sis with a mean disease-free interval of 17,7+10,3 months,
while in 3 patients both local recurrence and distant meta-
stases developed, with a mean disease-free interval of
11,5+5,9 months. Distant metastases were localized in
distant lymph nodes in 18, lungs in 11, musculoskeletal sys-
tem in 10, liver in 4, and brain in 3 patients. Two hundred
ninety-seven of the patients were relapse-free at the clo-
sing date of the study (June 2007). Median follow-up for pa-
tients without relapse was 37,9 months (range 40,9+22,2
months). The actuarial DES rate for 340 cervical cancer
patients at 5 years was 84,47% (95%CI=80-88.,9).

The results of the univariate analyses are summarized in
Table 1. Lymph node metastases, tumor status, large tu-
mor diameter, deeper stromal invasion, smaller thickness
of uninvolved cervical stroma/parametrial extension, va-
ginal involvement, poorer grade of differentiation, blood
vessel invasion, and more scarce inflammatory reaction
in the tumor’s invasive front were highly significant predic-
tors for a shorter duration of DFS in the univariate ana-
lysis (P<0,05). Age, surgical margin involvement, and
histological type had no impact on DFS rate.
According to the value of the PI, the patients were cate-
gorized into three distinct risk groups: 97(28,5%) belon-
ged to the low-risk group, 131(38,5%) to the intermedia-
te-risk group and 112(32,9%) to the high-risk group. Recu-
rrences were observed in 1%(1/97), 12,2%(16/131) and
23,2%(26/112) of the low-, intermediate-, or high-risk
group patients, respectively. The 5-year DFES rates of the
low, intermediate, and high-risk groups were 98,82%,
84,57% and 74,01%, respectively. Notably, a late local
recurrence (85 months after the surgery) was observed
in one of the patients belonging to the high-risk group, who
refused adjuvant postoperative irradiation and chemo-
therapy. Differences in DFS rates between the low, in-
termediate, and high-risk groups were statistically signi-
ficant (log rank test = 20,48, P<0,00001) (Figure 1).
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Fig. 1. Disease-free survival of the 340 patients from the prospecti-
ve study (2000-07) distributed by the value of the prognostic in-
dex in three risk groups

Table 2. Recurrence rates and 5-year disease-free survival rates according to the value of the prognostic index

Original study (1989-99) Prospective study (2000-07) #
PI No. Relapse (%) Sy DFS No. Relapse (%) 5yDES  95%CI P value* P value
0-2,2 58 1(1,7) 97,73% 97 1(1,0) 98,82%  96,5-100 NS NS
2.21-42 112 14 (12,5) 86,51% 131 16 (12,2) 84,57%  77,4-91,8 NS NS
>4,.2 67 35(52,2) 44.24% 112 26 (23,2) 74,01%  65,1-82,9 0,0000734 0,0010

Legend: CI, confidence interval; DFS, disease-free survival; No., number of patients, NS, not significant; P, probability, PI, prognostic index
value; y, year. *Correlation between recurrence rates (chi-square or Fisher’s exact test, as appropriate); *Correlation between disease-free

survival rates (log rank test)
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In order to validate the model from our previous study,
we have compared the recurrence rates and DFS rates
between the prognostic groups (Table 2). There was no
difference in recurrence rate and DFS rate between low-
risk groups, in spite of the fact that majority of the pa-
tients in this study were not irradiated, while radiothera-
py was administrated invariably to all the cervical carci-
noma patients included in the original study (Figure 2).
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Fig. 2. Disease-free survival of the 58 patients belonging to the low-
risk group in the original study (1989-99) and 97 low-risk group pa-
tients from the prospective study (2000-07)

Similarly, recurrence rate and DFS rate did not differ sig-
nificantly between the intermediate-risk groups from both
studies, which could be expected since radiotherapy
was administrated to majority of the patients (125/131)
in this study (Figure 3). In contrast, the high-risk group
patients in this study had significantly lower recurrence
rate and higher DFS rate probably as the result of the
adjuvant chemotherapy administrated to 69% (77/112) of
them (log rank test=10,79, P=0,0010) (Figure 4).
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Fig. 3. Disease-free survival of the 112 patients belonging to the
intermediate-risk group in the original study (1989-99) and 131 inter-
mediate-risk group patients from the prospective study (2000-07)
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Fig. 4. Disease-free survival of the 67 patients belonging to the high-
risk group in the original study (1989-99) and 112 high-risk group
patients from the prospective study (2000-07)

Discussion

The current study confirmed previous data on prognos-
tic factors in early stage cervical carcinoma, insofar as
univariate analysis demonstrated that regional lymph node
status, diameter, depth of stromal invasion and thickness
of uninvolved cervical stroma/parametrial extension, vagi-
nal involvement, grade of differentiation, blood vessel
invasion and inflammatory infiltrate in the tumor’s inva-
sive front were of important prognostic significance in
surgically treated early stage cervical cancer patients. At
present, sufficient data have been reported in the literatu-
re to categorize lymph nodal status, tumor diameter, and
depth of stromal invasion as independent risk factors be-
cause of their frequent association with increased cancer
recurrence and mortality [5,7,9,11-20]. In addition, the prog-
nostic significance of the third less frequently investiga-
ted morphometric parameter-thickness of uninvolved cer-
vical stroma combined with parametrial extension - was
also confirmed in this study [5,21,22]. The prognostic
significance of vaginal involvement, a parameter incorpo-
rated in current staging systems, was also confirmed in our
study, although conflicting results have also been reported
[12,14]. In contrast to some other reports [19,23,24] the
prognostic influence of surgical margin involvement
on DFS was not confirmed in our study, which may be
due to the small number of patients with positive margins
[14,16]. Our data of the prognostic influence of tumor
status (pT) as a parameter of postoperative pTNM classifi-
cation on recurrence are in concordance with the results
reported by Kainz, et al. [25].

With regard to histological type, it has been reported ear-
lier that survival rate for patients with adenocarcinomas
or mixed carcinomas was significantly poorer than that of
patients with squamous cell carcinomas [12,17,20,24]
Nevertheless, similar to our results, these data were not
confirmed in other studies [13,16,23]. In our study tumor
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grade was a predictive factor with regard to tumor recu-
rrence. Yet, the reported data on the prognostic value of
this parameter in surgically treated cervical cancer patients
also are conflicting [10,13,14,16,19,20,22,23]. Similarly,
the invasion of lymph-vascular spaces by tumor has been
reported as an unfavorable prognostic factor by some in-
vestigators [9,11,14,26], whereas other analyses have not
found this to be an independent risk factor [5,12]. On the
other hand, the especially unfavorable prognosis of a tu-
mor invasion into blood vessels communicated in the li-
terature also became evident in our study group [10,26].
In the current study we have also confirmed the results of
several previous studies [5,9,19,26], who reported that
scarce inflammatory stromal reaction in the invasive front
of the tumor was a significant predictive factor for lower
disease-free and overall survival rate. Finally, as already
reported in other studies, there was no association bet-
ween patients’ age and DFS [9,16,17].

However, it is well known that overall survival results of
a study population are, among other factors, strongly
influenced by the proportion of patients with a high and a
low risk for treatment failure [11]. Therefore, one of the
goals of developing a prognostic staging system is to
define patients with similar risk for treatment failure that
can be easily applied to an individual patient. Patients with
similar risks can then be studied for effectiveness of di-
fferent treatment modalities. In cervical carcinoma, clini-
cal FIGO staging has been the international standard to
compare treatment results. Many many studies have shown
inaccuracy of clinical staging, making comparisons of
treatment modalities based on FIGO stages difficult, if
not impossible [5,11]. Thus, Kupets and Covens [4] based
on their thorough assessment of the clinimetric properties
of the current FIGO staging system for cervical carcino-
ma, conclude that it does not fully meet the majority of
methodological criteria for a strong predictive tool. They
also suggest a necessity of developing an improved prog-
nostic index containing a complete array of indepen-
dently prognostic variables.

Surgical staging in early stage cervical carcinoma patients
preferentially treated with radical hysterectomy and pel-
vic lymph node dissection provides precise pathologic
data that can identify patients with similar risks. Thus,
individual parameters that predict poor prognosis have
been the subject of many publications. Though most of
these studies have used univariate analysis and repor-
ted a variety of risk factors, it is clear that many of these
factors are interrelated. Multivariate analysis methods
have been employed to define the best statistically signi-
ficant combination of risk factors [5,11-16]. Using Cox’s
proportional hazards regression model, these studies have
produced different sets of combined risk factors for sur-
gically treated patients.

In the previous study we have evaluated the prognostic
significance of 23 various clinicopathological parameters
in early stage cervical carcinoma [5]. For that purpose we
have selected a group of 237 cervical cancer patients

which was homogenous for the type of therapy: all pa-
tients were submitted to radical surgery, followed by
external pelvic radiation therapy according to hospital
policy. In addition, selection criteria were based on the
postoperative stage or the real extent of the tumor in
the operative specimen. The hysterectomy specimens
were subjected to identical histopathological work-up.
Tumor invasion into blood vessels, pelvic lymph node
metastases, tumor diameter, the degree of inflammatory
cell infiltrate at the invasive front, and minimum thick-
ness of uninvolved cervical stroma/parametrial extension
were identified as the only independent and significant
prognostic factors for DFS in our study. Using the mo-
dels proposed by Kamura, et al. [12] and Lai, et al. [13],
the PI, was calculated for each patient and three distinct
risk groups were tentatively divided by two cut-off points
set on the clinical basis. The estimated 5-year DFS rates
for the low-, intermediate-, and high-risk group were 97,5%,
86,3% and 43,8%, respectively.

Delgado, et al. reported on 645 patients with FIGO Stage
I squamous cell carcinoma and found clinical tumor si-
ze, lymph-vascular space involvement and depth of stro-
mal invasion expressed in fractions of cervical thickness
to be the best combined prognostic factors for 3-year DFS
[14]. They proposed a scoring system which calculates a
general relative risk (RR) by multiplication of relative
risks of the three independent prognostic variables and
identifies three separate risk groups for recurrence.
Several years later, Van de Putte, et al. in their study of
221 patients with FIGO Stage I squamous cell carcinoma
tried to validate and simplify the original model proposed
by Delgado, et al. to a risk model based on two factors:
tumor size and depth of stromal invasion [15]. In cont-
rast, Kamura, et al. in a study of 345 patients with cervi-
cal carcinoma found the number of positive pelvic lymph
nodal groups, histological type and tumor diameter to
be the best combined risk factors for overall survival
[12]. They proposed a prognostic index based on the
three variables and created a system of three prognostic
groups with significantly different survival curves. Subseq-
uently, by comparing their results with previous two stu-
dies and introducing multivariate survival tree analysis,
Sevin, et al. found depth of stromal invasion expressed
in millimeters, lymph-vascular space involvement, lymph
nodal metastasis and age to be the most important inde-
pendent prognostic factors influencing 5-year DFS in a
series of 301 patients with FIGO Stage I-II cervical carci-
noma [11]. They also divided the patients into three risk
groups with 5-year survival rates of 91%, 68% and 43%,
respectively.

However, there were significant differences in the eli-
gibility and selection criteria for adjuvant therapy used
in these studies. In a large prospective Gynecology On-
cology Group study of Delgado, et al. patients with aortic
lymph node metastasis, other direct extension beyond
uterus and nonsquamous histology were excluded. Post-
operative irradiation in this study was given at the dis-



72

Implementation of prognostic index in cervical carcinoma patients

cretion of the physician in approximately 25% of patients
[14]. Van de Putte, et al. implemented the same selection
criteria, while in their study 9% of patients was given post-
operative irradiation, 5,4% radiation and chemotherapy
and 14% received chemotherapy only [15]. In their study
Kamura, et al. included patients with FIGO stages IB-1IB,
as well as 70 patients with depth of stromal invasion less than
3 mm [12]. Four patients with undifferentiated carcinomas
were excluded, yet nine patients with small cell carcino-
ma were included. In this study 43% of the patients who
had lymph nodal metastasis, parametrial extension and/or
full thickness stromal invasion received irradiation. Sevin,
et al. excluded patients with microinvasive and small cell
carcinomas, while adjuvant irradiation was administra-
ted to 22% of patients with histologically proven or po-
sitive surgical margins, vaginal involvement, parametrial
extension or pelvic lymph node metastasis [11].

The current study has confirmed that PI implemented
in our Department starting from January 2000, as an
indicator of the patient's place in the prognostic spe-
ctrum could be a sound and reliable basis for an appro-
priate planning of the following therapeutical strategy
of the surgically treated patients with cervical carcinoma.
Thus, the 5-year survival rate for all the patients in the
present study is in agreement with the reported rates in
the 80% to 90% range for patients with FIGO stage IB-
A tumors [7,16,17]. We were also able to reproduce
the 5-year DFS rates for the low- and intermediate-risk
group patients similar to the original study, while at
the same time the low-risk group patients were spared of
adjuvant irradiation therapy. Recurrences in our series
were more often localized outside the pelvis (86%, 37/43),
which may be partly due to the pelvic irradiation given
to most of the patients belonging to the intermediate- and
high-risk groups. A further argument for the usefulness
of PI arises from the fact that the high-risk group patients,
due to the administration of an adjuvant irradiation and
chemotherapy have better prognosis than patients belon-
ging to the high-risk group in the previous study treated
by irradiation only. Despite the substantial number of
patients refusing adjuvant irradiation (7) and/or chemo-
therapy (35), and the relatively small number of patients
who did not complete irradiation (1) or chemotherapy (9),
there was a profound decrease in recurrence and an impro-
vement of DFS with the addition of chemotherapy to
pelvic radiotherapy. These results are in agreement with the
current view that radiotherapy for intermediate-risk postsur-
gical patients and chemoradiation for high-risk postsurgi-
cal patients are considered optimum treatments [7].

Conclusions

In conclusion, in the univariate analysis in our study the
prognostic significance of majority of the clinicopatholo-
gical variables investigated, was confirmed. In addition,
based on the results of this prospective study, the indivi-
dual value of the PI should be considered when an even-

tual postoperative therapy is planned and prognosis is
determined in early stage cervical carcinoma patients.
Its application clearly facilitates the recognition of tho-
se surgically treated patients with early stage cervical
carcinomas that require a modified treatment approach.
Besides exteranal validation study, we also recommend
continuous monitoring of the criteria for determining
the five significant independent prognostic parameters;
along with a more rigorous implementation of the selec-
tion criteria and suggestions for an individual and mo-
dified therapeutic approach according to the PI value,
as well as regular follow-up of all patients for early
detection of recurrence.
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OpuzunaneH iwipyo

CYP2D6 TEHOTHUIIOT U IIIABMATCKUTE KOHHEHTPAIIMN HA OJJAH3AIIUH -
3HAYEBE 3A BE3BEJHOCTA BO BMOEKBUBAJIEHTHU CTYINU

CYP2D6 GENOTYPE AND PLASMA CONCENTRATIONS OF OLANZAPINE - IMPORTANCE

FOR SAFETY IN BIOEQUIVALENCE STUDIES

Kpyme Jakoscku', Anekcangpa Kaneganoscka-Hecroposcka®, Jacuuna Tpojauaner,
Emunuja Aranacoscka', Enena Kocrosa' m Hukona JlaGaueBcku'

"MHCTUTYT 3a MPETKIMHMYKA M KIMHAYKA (hapMaKoJIorija co TOKCUKOIOTH]a, MeauuuHcKky (hakyInTer,
*[enrap 3a GMOMOJIEKyIapHU U (papMalleBTCKU aHau3u, dapMaieBTcKu (PakynTeT, Y HUBEP3UTET
"Cs. Kupun u Meronyj", Cxonje, Penyonuka Makenonuja

Amncrpakr

Bogen, ®ynkuponamHuor craryc Ha usozumure CYP2D6
n CYP1A2 nma rosemo Bimjanue Bp3 (papMaKOKH-
HETHKaTa Ha rojieM Opoj McuxoTponHu JekoBu. He
nocTojaT Ae(PUHUTABHA MPEAVKTHBHA MOAATOLHM 32
yjioraTta Ha oBue eH3uMmu. llenra Ha oBa ucTpaxy-
Bame Oellle, IPEKy AEMYKTHBHO CHIOpelyBame Ha ap-
MaKOKHMHETCKHU pe3yJTaTh Of] CTyArja Ha GHopacmo-
JIOXXMBOCT, J]a OKaskeMe JJalld BO HAIIM YCIIOBH, JIC-
no3uI@jaTa Ha OJIaH3aNVH € MOBp3aHa CO BJIWjaHU-
eTo Ha nonuMopgusmot Ha CYP2D6.

Mertopu. 3eMeHU ce IpUMEPOLU Ha KPB Off 3[paBU
cy0jeKTH KOHU y4ecTByBaaT BO CTYAUM Ha Omopac-
MOJIO>KUBOCT 32 TEHOTUNN3UPAE HA HAJUECTUTE MO-
muMopchHr anenndHn BapujaHTu. ['eHOTHmIM3UMpa-
IETO, BKIIYIyBajKH ja W AyIUIMKAaNWjaTa Ha TeHU, €
n3BefieHo Ha PapManeBTCKUOT (pakyaTeT Bo Ckomje
co npumeHa Ha [IBP-texnuka. Onpenenn ce u KOH-
LEHTpalUKUTEe HA OJIaH3aluH BO IIIa3Ma CO COOfBe-
TeH HPLC-meTof.

Pesynrarn. Ofpenenn ce HajuecTUTE alleJIMIH Ba-
pujarTa Ha CYP2D6 n HUBHaTa (ppekBeHIHja; CIef-
CTBEHO, ce nobuja 4 rpymu penotunoru (EM, IM, PM
u UM). 3a 14 cy6jekTn nofienieHn Bo 3 rpymu ¢heHo-
tunosu ce ogpenenn Cmax, AUCy 1 AUC . I mok-
Paj HOCTOEHETO Ha HyMEPUYKYU BUJIUBY PA3JIUKU BO
KOHUEHTpALMUTE HAa MAKCUMATHUTE IIa3MaTCKU KOH-
LEHTpalii, Kako 1 Ha MOBPILIMHATA TI0f] KpHBa, CeNaK
HE MOCTOU 3HayajHa pasirKa noMery NCIHUTyBaHHU-
te rpynu (EM:IM, EM:UM).

HecakannTte faejcTBa ce JecHM 1O NPHUPOAA U Ce
OYeKyBaHHU 3a JIEKOT: IJ1IaBOOOJIKA U CyBa YCTa, KOU

Kopeciionoenyuja u peiipuniti oo: Hukona Jlabauescku, MHCTHTYT
3a NPeTKIMHUYKA U KIMHAYKA (hapMaKoJIOrHja cO TOKCUKOJIOTH]a,
YKUM-Menununcku daxynrer, "50 Jususuja" 6, 1000 Cxkomje, P.
Makenonuja; Temn.: +389 71 225 150; E-mail: labacevski @yahoo.com

Ce TUIIMYHY 32 AaHTUIICUXOTHYHUTE JIEKOBU, KOHKPETHO
3a OJIaH3aNuH co MpUMEeHa Ha fo3a of 10 mg.
Zakmydok. CyGjekTuTe co ofjpefieH (DeHOTHIT, BO HTHA
CTyquM Ha GMOpACHONIOXKMBOCT, MOpa Jla Ouaar pas-
Al CO MPETNa3IMBOCT 3apajid MOTEHIMjaIHATa
MOXKHOCT Off 3rOJIeMEHHM KOHIEHTpalK Ha JIEKOT.
Mopa fa ce HanpaBaT [JOIOJHUTEIHU UCIIUTYBabA
3a fja ce motBpau BiMjaruero Ha CYP2D6 anenckure
BapHjaHTH BP3 (papMaKOKMHETHKATA Ha OJIaH3aTH.

Kayunn 360posu: CYP2D6, onan3anvH, ajiencku
BapujaHTH, OMOCKBUBAJIEHTHOCT

Abstract

Introduction. Functional status of izozymes CYP2D6
and CYP1A2 has a major impact on pharmacokinetics
of a number of psychotropic drugs. There are no defi-
nitive data on the predictive role of these enzymes. Our
goal was to show, in our conditions, whether the disposi-
tion of olanzapine is associated with the impact of po-
lymorphisms of CYP2D6 by deductive comparing the
pharmacokinetic results of a bioavailability study.
Methods. Blood samples were taken from healthy sub-
jects participating in studies of bioavailability, for geno-
typing for the most common polymorphic allelic va-
riants. Gene duplication genotyping was performed at
the Faculty of Pharmacy using PCR technique. Concen-
trations of olanzapine in plasma were assessed with
appropriate HPLC method.

Results. The most common allelic variants of CYP2D6
and their frequency were determined; subsequently 4
groups of phenotypes (EM, IM, PM and UM) were promo-
ted. For 14 subjects divided into 3 groups of phenotypes
Cmax, AUCy, and AUCy;,; were determined. Despite
the apparent numerical differences in concentrations of
maximum plasma concentrations and the area under the
curve, there were no significant difference between the
groups (EM: IM, EM: UM).
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Adverse reactions were mild by nature and were ex-
pected for the drug: headaches and dry mouth, which are
typical for antipsychotic drugs, especially for olanzapi-
ne at a dosage of 10 mg.

Conclusions. Additional research has to be made to con-
firm the impact of CYP2D6 allelic gene variants on the
pharmacokinetics of olanzapine. In future studies of
bioavailability, subjects with a certain phenotype must
be assesed with caution due to the potential possibility
of increased drug concentrations.

Keywords: CYP2D6, olanzapine, allelic variants,
bioequivalence

Bosen

OumnaH3anvH e aHTUINICUXOTHYEH, aHTUMaHNYEH JIEK,
KaKO M JIEK 3a CTAa0WIN3UPABE HA PACIIONOKEHUETO,
KOj MaHupecTrpa orcesKHr (PapMaKOIITHAMCKY eeK-
TU Ha rojeM Opoj peuenTopcku cucremu. OaH3anvH
ce MeTaboau3npa BO LPHUOT pOO MPEKy OKCua-
THUBHU M KOHjyralyCKy NaTUIITA. | TaBHYU naTuITa
Ha MeTa0ONM3Mpamke Ha OJNaH3AlMHOT Ce NUPEKT-
Ha N-TIIyKypoHHWanyja mocpeyBaHa npeky audoc-
¢ar raykyponwt Tpancepaszara (UDPGT) u CYP1A2
-mocpenyBaHata N-memetunangja. CYP2D6 e Bkiy-
YeH BO MeTabonu3MOT Bo nomana mepa [1,2]. ITocro-
jat orpanmyenu nopgaronu feka CYP2D6 u CYP1A2
ce BKITy4eHH BO METa0OMM3MOT Ha OJIaH3arvH [3].
I'maBamOT nupKynupayku MeTadonut € 10-N-riyKy-
POHMIOT, KOj HE € (papMaKOJIOIIKK aKTUBEH U HE ja
NIOMUHYBa KPBHO-MO304HaTa Oapuepa [4]. In vitro
TIOJIaTOIMTE laBaaT rojieMa MOTBPAA 3a MMOCTOEHE
Ha InpeKTHa nHTepakiuja co reante o CYP P450,
oco6eno Bo nornen Ha CYP2D6 [5,6].

| olanzapine-10-N-glucuronide (OLZ-10NG) |

UGT1A4 —D-f

olanzapine
YP1 :
C M‘y
+«— CYP2D6

4'-N-desmethyl olanzapine (4N D-OLZ)]

2-hydroxymethyl-olanzapine
®ur. 1. Buorpancopmanuja Ha olaH3aNuH

Iutoxpom P450-CYP1A2 u P450-CYP2D6 npupone-
CyBaar 3a CO3[jaBambeTO Ha N-IecMeTHs U 2-XUpo-
KkcuMeTun Metadonutute [7]; obara MaHuecTupaat
3HAUYMUTENHO NoMajia (papMaKoJIOLIKa aKTUBHOCT in
Vivo OTKOJIKY OJIaH3allMHOT BO aHMMAJHHU CTYIHU.
IIpenpomunaTHaTa (hapMaKoJIOIIKa AaKTUBHOCT €
of1 TekoT, onan3anuu (durypa 1).

Iutoxpom P450 2D6 (CYP2D6), eneH off KIy4YHUATE
€H3UMH NIPEKY KO ce METaOONU3MpaaT JIEKOBUTE, €
BKJIYUYECH BO OMoTpaHcopMalyjaTa Ha TojieM Opoj
JIEKOBU, BKJIy4yBajKu ru B-0J0KATOpUTE, AaHTUAPUT-
MUIIATE, OIMOUNIUTE U rojieM Opoj aHTUAETIPECUBHU
¥ aHTUIICUXOTUYHM JIeKOBH [8]. Mako excnpecnpaHn
MIPY HACKW HUBOA, TPETCTaByBajKu camo 4-6% of 1ie-
nokymHaTta cofipskuHa Ha CYP Bo mpHHUOT fipo6, TOj
meTtabonmzupa 25% a0 30% op cure aekosu. [o fe-
Hec, ce ueHTuukyBanu noseke ofi 70 BapujanTu Ha
anemute 3a CYP2D6. AktuBHOCTa Ha CYP2DO6 ce nBu-
KU Of KOMIUIETEH Ae(UIUT 10 yaATpadp3 meTado-
JIn3aM, BO 3aBUCHOCT Of IOCTOEHETO Ha TojieM Opoj
Ha aJIeJIMYHN BapUjaHTH HA OBOj T'€H, OTOBOPHH 32 OT-
CyCTBO, HAMaJIEHA WJIH 3TOJIEMEHA aKTUBHOCT BO OJJHOC
Ha PYHKIUOHATHUOT eH3uM ("asest o1 aiuB Tin").
Hajuecture HedyHKIIMOHAIHY alleu, KOU ce MPeNio-
MUHAHTHO OTOBOPHH 3a IPEBAYBalE HAa OaBHATE
Mmetabommsepu (PM) u xom ce 90-95% kaj Epomnjanu-
e ce CYP2D6*3, CYP2D6*4 u CYP2D6*6. CYP2D6*4
co arnesHa dectora of ~21% e HajuecTHOT ayen mo-
Bp3aH co OaBHHTE MeTabonuzepi [9,10].
Hajuecrure anenu co HaMajeHa akTUBHOCT BO ToJie-
Ma Mepka ce CYP2D6*9, CYP2D6*10, CYP2D6*17
u CYP2D6*41 [11,12]. YectoTraTta Ha CYP2D6-nene-
uunuTe ce ABmxku off 2-7% kaj EBpomnjanute, 6% Kaj
LIpHIWUTE U ToManky of 1% Kkaj A3mjaTute, fogeka
nak 2-10% op momynanujaTa HOCH MOBEKEKpPAaTHU
konmu Ha (pynkmonanaute CYP2D6 anenn [13].
OYHKIMOHAIHUOT CTaTyCc Ha m3oeH3umure CYP2D6
u CYP1A2 uma ronemo BimjaHue Bp3 (papMaKkoKu-
HeTHKaTa Ha rojieM Opoj ICUXOTPOITHN JIEKOBHU U HE
HOCTOjaT e(pMHUTUBHU MPENUKTUBHU IMOAATOLMU 3a
yJIoraTa Ha OBH€ €H3UMH, I1a CIIOpe], TOa, LEeJITa HA
Oelle 1a MOKaKeMe Jjajii, BO Hallli YCIOBH, TUCIIO-
3UIMjaTa Ha OJIaH3alMH € MOBp3aHa CO aKTUBHOCTA
Ha CYP2D6.

IlenTa Ha oBaa cTyguja Gelle 1a ce UCIUTA BiuUja-
HIeTO Ha nmomamopgumMoT Ha CYP2D6 (tipeky asnen-
HHTE BapHjaHTH) BP3 IUIa3MaTCKUTE KOHICHTPAIUH
Ha OJIaH3allMH NMPEeKy AeNYKTUBHO CIOpPEAyBakbe Ha
pe3yJaTaTu Off CTyirja Ha OMOPACHOIOKUBOCT Ha 24
34paBu JOOPOBOJIM Off MAIIKM IIOJI, U3BECHA Ha
MHeTuTyTOT 32 MpeTKNMHIYKA U KJIMHUYKA (papMa-
KOJIOTHja co Tokcukosoruja. Mi3Befenara cryauja ro
WCIHUTYBa MOXHHUOT €(eKT Ha (PYyHKIHOHAJIHUTE
LISTI2]16 renn Bp3 mIa3MaTCKUTE KOHIIEHTPAH Ha
onaH3anuH. JIOMONHUTENHA LEN € COTJIacHO CO pe-
3yJITaTHTE fia ce MPEABUIN MOXKHATA EKCIIO3MIIMja KOH
JIEKOT Kaj 3[paBy JOOPOBOJIIIN.

Marepujan n meToan
Kako men o morosieMo ucrmryBame 3a JOKTOpcKa Te-

3a, 6ea 3eMEeHU PUMePOI Ha KpB (3ml) of 3upaBu
cyOjexTn (n=185) KOm y4yecTByBaaT BO CTY[UN Ha OHO-
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CYP2D6 reHOTHIIOT U IIJIa3MaTCKUTE KOHIEHTpaluu Ha OJIaH3alluH

PpacnooKuBOCT/OnoeKBIBasieHIja Ha VHCTHTYTOT
3a (papmakoIiorvja u THE ce KOPHUCTea 32 TEHOTHITH-
3Wpame Ha HAjuYecTUTe MOMUMOP(QHM aJlesICKh Ba-
pujantu. CyOjekTuTre ce Ha Bo3pacT of 18-55 rogu-
HHU, HENyIIa4u, He KOPUCTAT JieKoBH, co BMI momery
18,5-30. 3a cuTe ucnUTaHUIM € HampaBeHa KOMILIET-
Ha JlabopaToprcka OMOXEMHCKa M XEMaTOJIOLIKA
aHanm3a u3BefleHa BO pedpepeHTHa cepTuummpa-
Ha nabopartopuja-I130 Appuanad. CrygujaTta nma
opobpeHue 3a u3BeyBame of ETrnukaTta komucuja
npu MUHHUCTEPCTBOTO 32 37paBcTBO Ha P. Makeno-
HUja 1 o ETnukaTa komucuja npu MeguiimHCKUOT
¢axynret Bo Ckormje.

Cy0jextuTe mMaat nornmmano Muadopmupana cor-
JIACHOCT 3a FeHOTUNU3alyja IIpef 3eMabeTo Ha MpU-
MEPOLUTE 3a aHAJIN3a.

Cute nuyHu obenexja 6ea ocTpaHEeTH; NPUMEPOLH-
Te Ha u3onupana [IHK 6ea ananusupanu aHOHUMHO,
CIIOpeJ CBETCKUTE YIaTCcTBa 3a 00e3/IMYyBame Ha
IPUMEPOLUTE.

[Momery cryauure Kou Gea TapreTHpaHyu 3a eBalya-
1yja, Oelle OJIy4yeHO fia ce pasriefa OMOeKBHUBA-
JIEHTHA CTYAUja co IPUMEHA Ha eHOKpAaTHa [03a Ha
nexkoT onan3anuH off 10 mg. Camara cTyamja, Koja-
LITO IpeTcTaByBa KOMIIApaTUBHA CTyAUja HAa OUOEK-
BUBAJICHTHOCT Ha 2 NpenapaTu KOU COAPKAT OJIaH-
3anuH (cion3op Pemnek®apm-Ckoje, P. Makenonuja)
e m3BefeHa Ha MHcTutyTOT BO 2009 roguHa co npu-
MeHa Ha 7032 of 10 Mr eJHOKpaTHO U € U3BefieHa 1o
HayveJaTa Ha 0obpa kaunuyka ipaxca. Ondarenu ce
CHTE MOXHHU NapaMeTpH 3a CUTYpHOCTa Ha cy0jek-
TuTe (MOOGPOBOMIMTE), BO CMICIIA HA IOCTOjaH MOHH-
TOPUHI Off CTPaHa Ha TUMOT UCTPaKyBayuH, 3a€JHO CO
AHECTE3UOJIOT U KapyiuOJIOr: CIEChe HAa BUTAJHUTE
3HAIH, CIeflelhe Ha MOXKHUTE HecakaHu e(eKT off
MpUMEHaTa Ha aHTUIICUXOTHKOT, CIIPaByBame CO HC-
TUTE CHOpE] HalaTcTBUjaTa Off YPreHTHaTa Meu-
L[1HA, 1a00OPaTOPUCKK aHAIN3H 10 3aBPIIyBamke HA
crypujata uTH. [IpumeponTe Ha KPB KOM CE 3eMale
ce BO clieffHuTe BpeMeHcKr Touku: 0 (Tpeq armmka-
mMja Ha jiekor), 0,5; 1; 1,5; 2; 3; 4; 5; 6; 7; 8; 10; 12; 16;
24; 48; 72; 96; 120 m 144 yaca no agMUHWCTpanyja Ha
7eKkoT (ceBKynHO 20 mpUMepoIM Ha KPB 3a aHaJn3a
Ha OJIaH3allMH BO I1a3Ma).

CryaujaTa e ycrenmHo 3aBpireHa 6e3 1mojapa Ha cepro3-
HM HECaKaHW JIejCTBa, CO HEKOJIKY JIECH HECAKaHM JIej-
CTBa KOM C€ BO OIICETOT Ha OYEKYBAHUTE 32 JIEKOT.
Bo HarieTo noHaTaMOIIHO UCIElyBamke 3a OBOj TPY,
NPETJIef]aH! Ce CIUCOIUTE cO cuTe yuecHunu. Of TOj
crucok (n=24), HajieHO € ficKa ToMery cyOjeKTUTe
KoM ru OeBMe TecTHpaje 3a HajuecTUTe ajeluyHu
BapujanTu (n=185) 3a CYP2C9, CYP2C19, CYP2D6
u CYP3AS5 ce Haoraar 14 3apaBu cyGjekTH (MaIlKu)
KOM y4ecTBYBaJle BO aHAIM3UpaHaTa CTy/ija co pu

MeHa Ha onan3anvH. OBre 14 cy6jexTn ce o MallIKu
moJi, Ha Bo3pact of, 40,21+6,8 roquHu, cO BUCHHA O
178,4%7,7 cm, TenecHa TexkuHa of 85,7119,5 kg u co
BMI 26,92.

dapMaKOKMHETCKUATE apaMeTpu Of] THE CYOjeKTH
Oea mpeMeT Ha pa3TiieyBamke BO HAIIMOT TPYI.
Obete cTyanu ce W3BENECHU COTIACHO cO XEJICHHIII-
KaTa JieKjaparnmyja.

Ilpouedypa 3a zZenotuuniuzuparse

T'enoTunusupamweTo € u3BefeHo Bo lleHTapor 3a
OrOMOJIEKyIapHU (papMaLeBTCKU aHaIu3| npu Pap-
MareBTcKuoT (pakynTeT Bo Ckomje. [JTHK-mpumepo-
LUTE 3a OfipelyBamkbe Ha TEHOTUIIOT Oea eKCTpaxupa-
HU Of] IPAMEPOLM Ha KPB CO KOPUCTEHE Ha (DEHOIN-
XJI0popopMCKa eKCTpakiyja, IUrecTuja co mpoTen-
Haza K u npenummraiyja co eranosn. ['eHotunosuTe
3a CYP2D6 nomumopduzmute (CYP2D6*2[rs16947],
*2XN[rs1135840], *3[rs35742686], *4[rs3892097], *6I[rs
5030655], *9[hCV32407229], *10[rs1065852] *33[rs 283717-
17], *35[rs769258], *35[rs769258] n *41[rs 28371725]) ce
opgpenyBanu co Real-Time Polymerase Chain Reaction
(PT-PCR), xojamiro ce 6a3upa Ha METONOT Ha allell-
cka muckpumuHaimja [MxPro 3005P, Stratagene, La Jo-
lla, CA, USA] co KOpUCTEH-€ Ha TECT 32 METabOoIHU3HU-
pame Ha nekoBure-(TagMan Drug Metabolizing Assays),
CIIOpEN] MHCTPYKIMHATE Off IIPOM3BOUTENOT.
CYP2D6-nynnmkanyjaTa Ha TeHHTE (gene copy num-
ber variation) e ofjpefyBaHa co METOJ] Ha KBAHTHTA-
tuBeH [1BP (Real -Time Quantitative PCR) co Kopwuc-
Teme Ha TecT 3a pymmkanygja (TagMan Copy Num-
ber Assay (Hs00010001_cn) m Tag Man Copy Number
Reference Assay (R Nase P, Human gene), ucto Taka
CIOpef HamaTCTBUjaTa Off mpou3BoauTenoT [Applied
Biosystems, Foster City, CA, USA] [14].

AHAAUTHUY KU METHOO

OgpenyBameTo Ha OJaH3allMH BO Ijla3MaTa € W3-
BEJICHO BO MHTEPEH CTaHAApAW3MpPaH HAUMH Ha pa-
60Ta 1o TeyHO-TeuHa ekcTpakiuja co 1-Chlorobuta-
ne. XpomaTtorpadgckara cenapanyja € n3BefieHa Ha
C18-aHanmUTHIKY KOJIOHM CO M30KpaTCKa enyluja co
KOpHUCTeHe Ha MOOWIHA (ha3a Koja ce COCTOM Off
METaHOJ U ychep aMoHMyM aneTar [15].
JleTeknujaTa e u3BefeHa Ha tandem mass-CIIEKTpO-
MeTap CO MO3UTHBHA E€JEKTPOCIpEjHA joOHU3AlM]ja
U MOHHUTOpHUpame Ha MPOTOHUPAHUTE MOJIEKYJap-
HY JOHH Ha JIEKOT U MHTEPHUOT CTAaHAAPH, KOU ce
JEKOMIIOHMpAAaT IOJ, KOHTPOJIMPAaHU YCIOBH [0 Haj-
moMuHaHTHHTE (pparmeHTu. KoHneHTpammmre ce mpec-
MeTaH! NpeKy MHTEPHUOT CTaHAapy U M3pa3eHu Ka-
Ko g Olanzapine/L-mra3zma.
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Ciuaiiuciiuyxu mewoo

T'enotuuiiusuparve

Cure aHanW3¥M Ha NOAATOLMUTE CE€ U3BENIEHU CO KO-
pucCTeme Ha cTaTHCTUYKaTa miatdopma SISA. 3a-
OenexkaHuTe MUCTPUOYLUKM Ha T€HOTUIOBU Oea olle-
Hetu 32 Hardy-Weinberg-oB eKBUTMOPUYM CO TECTOT
Xu-kBappat [16]. CraTucTYKaTa 3Ha4ajHOCT Ha pas-
JIMKWUTE BO AJIEIHUTE (PpEeKBEHLMM MOMEL'Y €BPOIICKHU-
T€ €THUYKH CPYIH € eBajdyupaHa co PUIIEpOBHOT
erzakrteH tecT. Pakropure co p<0,05 ru cmeTaBMe
3a CTATUCTUYKY 3HAYA]HU.

@apMaKOKMHeLTtCKa aHaaula

dapmMaKOKMHETCKUTE MapaMeTPH Ha OJIaH3aINH Ce
OJpelyBaHu CO HE-KOMITAPTMAHTCKHA METOJU CO TIPOT-
pamort Kinetica ver. 5.0. Cute mapametpu: AUC.in¢
(TmoBpIMHA MO KPUBa) 3a MIa3MaTCKUTE KOHICH-
Tpauuu, Ke, Chaxs Tmax, ti2 C€ JOOMEHM Off IPOTrpa-
MoT, nofieka CL/F (opajieH KIMpeHC) e JoOueH co
marematuukara popmyna CL/F=doza/AUC;,. 3a of-
penyBarmbe Ha HIBOTO Ha 3HAYajHOCT OMely mapamer-
puTe Ha cyOjeKTuTe ce KOPUCTEHNU: aHAN3a Ha Ba-
pujanca (ANOVA) T-test 3a He3aBHCHU TIPUMEPOILIH,
MIpH IIITO 32 HUBO Ha 3HayajHOCT ce 3ema p<0.05.

Pe3ynratn
T'enotuuiiusuparse 3a CYP2D6

CYP2D6 e MHOTY nOUMOP(EH IreH, KOj € OICEKHO
U3y4yBaH Kaj MHOTY MONYyJaluy U €THUYKYU I'PYyIU.
Onpenennre (no6uenn) gpexksenuun Ha CYP2D6
aJieNnTe BO TeCTHpaHaTa mnomyianuja of P. Make-

Tab6ena 1. YecroTa Ha ajelcKu BapujaHTH Ha
CYP2D6 BO ofipefieHa rpyna TeCTUPAHI
cy6jektu (n=185)

Anenun n =185 Yecrora
CYP2D6*
*] 92 0,249
*) 40 0,108
*3 3 0,008
*4 69 0,187
*6 0 0
*Q 6 0,016
*10 10 0,027
*41 32 0,086
*33 7 0,019
*35 37 0,1
*34 20 0,054
*39 54 0,146
CYP2D6 CNV
N>2 (duplication) 0,091
N<2 (deletion) 0,059

nonwmja e gafgeHa Bo Tabema 1 [17]. OBaa guctpuoy-
ja Ha (ppeKBeHIMja Ha TEHOTUIIOBH HE OTCTaIy-

Ba of Hardy-Weinberg-oBroT ekBunuOpuym [16]. Bo
HaIlleTO UCTIIATYBame ce ueHTn(uKkyBanu 11 pa3
auyan anemn. CYP2D6*1 e HajuecT anen co ppek-
BeHmmja of 0,249. IIpeBaneHiaTa Ha aJCTHATE Ba-
pujaHTH-HeakTHBHUTE (*3, *4 1 *6) ¥ CO HAMaJieHa aK-
tuBHOCT (*9, *10 m *41) e 0,324. AnenHara BapHjaHTa
*6 BOOMIIITO HE € OTKpueHa. HajuecraTa anemna co
HOpMajHa eH3uMcka akTuBHoOcT € CYP2D6*1, co
gecrtoTa of 0,249.

Kaj cute cy6jextn (n=187) e ogpener CYP2D6 Copy
number variation status-cTaTyc Ha AyIUIMKanuja Ha
OpojoT Ha Bapujauuu. [lynnukainyja Ha TeHUTE € 3a-
Oenexana kaj 11 cy0jexTu, HO 3eMajKu ja MpPeaBUf
MpUPOJIaTa Ha OBHE TeHH (CO AyIUTAKAaImja), caMo 8
cybjektn (0,043) ce mMOTBpyieHN Kako yaTpa-Op3u
MeTtabonmsepu (UM).

IToBp3aHocTa Ha TEHOTUNOT €O (PEHOTHUIIOT € Hall-
paseHa cnopen, CYP2D6 DPWG Genotype Phenotype
Classification System (http://www.pharmgkb.org).
WpentndukyBanu ce BKymHO 33 pa3jwyHA T€HOTU-
[IOBU, Off KOM C€ NIPEJIBUMICHY ClIeAHUTE (PEHOTHUIO-
Bu: 107 cyGjextn (0,581) ce EM (eKcTeH3MBHI MeTab0-
mazepn); 10 cy6jextn (0,054) Kou ce reHOTHM3UPAHT
ce cpeHoTunicku PM (6aBHM MeTaboNM3epH), a Kaj
59 cy6jektn (0,32) mocron 1 HehyHKIMOHATIHA aliesia
u 1 co HaMaJieHa aKTUBHOCT, T1a Criopef] Toa (heHo-
THUIICKH ce ofHecyBaaT Kako M (mHTepmenujap-
HUM MeTabosm3epn).

Bo Tab6emna 2 ce npukaskaHu CyOjeKTHTE CIIOPEN re-
HOTHUIIOT, 1 c€ MOAEJIEHU CIIOpe]| IPEABUACHUOT (e-
HOTUII HA €KCTCH3WBHU, UHTEPMENjapHU W OaBHU
MeTaboIn3epu.

Tabena 2. [Tpuka3s Ha pacnpefienoaTa Ha Cy0jeKTUTE
10 TeHOTHIOBH ((PEHOTHUITOBH) CIOPE]] AJICIICKU
BapmjanTu 3a CYP2D6

bpojna  3adenexana Ilpensupen
I'enornn . .
cyojektn  ¢pekBennmja  (peHoTun
107 0,658 EM
59 0,32 ™M
CYP2D6 10 0,054 PM
8 0,043 UM

Mopa fma ce HanloMeHe, 1 MOKpPaj Toa IITO OBOj MO-
[aTOK He € IeJl Ha HallaTa CTyjuja, ieka cure 3abe-
nexann (PpEeKBEHLUM Ha ajeJiCku BapHjaHTH Ha
CYP2D6 xou ce ofipefieHH Kaj oBaa NomnyJsanyja oy
MakKeJIoHCKO MOTEKJIO Ce CIMYHU CO OHMe 3abele-
>KaHM Kaj Apyrarta eBpoIcka nomyianuja. Yecrora-
Ta Ha 6aBHU METa0OIM3EPH CE HaMallyBa OfICjKU KOH
jyr (ceBepHO-jyskeH TPaIueHT) U ce 3a0emesKyBa COOJl-
BETHO TOKavyBame Kaj yATpadp3uTe MeTadboanse-
pu [18]. IIpeBanennara va CYP2D6 pgymiukarmja-
Ta Ha TeHUTe e BUcoKa (4% ), co IITO ce MOTBP/IyBa
nmoBucokata yecrora Ha UM Bo CpeaHOeBpOICKH-
te 3emju [19,20] u Menutepanckara peruja [21,22]
criopefOeHo co ceBepHuTe 0bmactu Ha EBpoma.
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Op npoHajpenuTe cyojekT! (n=14) KOu IMaat yJ4ecTBy-
BAHO BO HaBeJjeHaTa CTy/uja Ha OMOPacCIOIOXKUBOCT;
nobreH e nogaTokoT aeka 10 o Hus ce EM, 2 ce IM, fo-
neka nak 2 ce UM. Ilomery ananu3upaHuTe cyOjeKTH
of] CTyAujaTa HeMa YYEeCTBYBAHO HUTY €lEH CyOjeKT

CO aJICJIMYHU BapHjaHTH KOU (PEHOTUIICKH On Omite
KapaKTepU3paHu Kako 6aBHr MeTabomsepu (PM).
ITo npernenyBame Ha (papMaKOKMHETCKUTE MOJATO-
¥ Of] M3BEIITAjOT Off CTyANjaTa 3a OMOEKBUBAJICH-
THOCT 3a OJIaH3aIlMH 3a CYOjeKTUTE KOW ce Npef-
MeT Ha eBajlyanujaTa, JOOMECHH Ce CIICTHUBE Pe3yJI-
tatu (TaGena 3, durypa 2).

Tab6ena 3. PapMakOKUHETCKU NapaMeTpH Ha OJlaH3aNluH Kaj EM, IM u UM cyGjexTu

Signifikantnost

ITapameTtap EM (n=10) IM (n=2) UM (n=2) ()

EM:IM EM:UM
Ciax (ng/ml) 7,86%3,34 13,406£3,49 7,34%4,27 p<0,05 n.s.
AUC. s (ng*h/ml)  410,26£156,19 548,86+144,00 306,484+214,3 n.s. n.s.
AUC., (ng*h/ml) 363,66+123,7 471,51+£125,28 289,76x190,11 n.s. n.s.
CL/F (1/h) 0,02740,009 0,01840,0029 0,03340,06 n.s. n.s.
n.s. p>0,05

3a mogo6pa mperiaeaHocT, IpuKakaHu ce caMo ma-
pamerpure 3a onaH3amuH: AUC,;, AUC,in, Chaxs
kako u CL/F.

Ha cnegamnoT rpacdmkoH ce npuka>kaHu JIOTapHT-

MUpaHH KpUBU Off oOMEeHUTE (papMaKOKMHETCKU
napamMeTpH Ha OJlaH3allMH BO MOEAMHEYHUTE Bpe-
MEHCKHU TOYKHU-30UPHO, criopefi (PeHOTHUIIOT:

MnNasmaTCKH KOHUEHTPaynu Ha onad3anu i Kaj EM, IM u UM
tenoTunoen 3a CYP2D6 (log)

wrams [h})

| D)) S— ) T

@ur. 2. [Tpuxa3 Ha JorapuTMUPAHU BPEJHOCTU Ha OJNAH3aIUH copef (PeHOTUIICKU IPYIH

BpenHocruTe off MCIUTYBambeTO HA KMHETUKATa ca-
MO 3a oBue 14 cyGjekT no (peHOTUIIOBH € ClIeHA-
Ta: Cmax Kaj eKCTeH3uBHUTEe MeTabomm3epu (n=10)
n3HecyBa 7,8613,34 ng/ml, Kaj MHTEpMejapHUTE
13,406%3,49 ng/ml, nofeka mak Kaj yaTpaOp3uTe
MeTaboau3epu ce JOOMEeH! MOMaN BPEIHOCTH Off
7,3414,27 ng/ml.

IlopiHaTa MoK KpuBa BO BPEMEHCKU UHTEPBAI JI0
t-AUCy, (ng*h/ml) Kaj HCTUTE WUCIIUTAHWUIN U3HECYBa-
na criopen heHotunosu: EM (363,66+123,7 ng*h/ml),
kaj IM 471,51+125,28 ng*h/ml n kaj 6p3ute MeTabo-
msepu AUC,, uzHecyBana 289,76£190,11 ng*h/ml.
HcraTa 3aKOHATOCT € 3ama3eHa u Kaj BpeTHOCTUTE
Ha AUCyiy¢ (ng*h/ml). Bpennocture Ha 0BOj (papma-
KOKMHETCKM INapamerap wu3Hecysaie: EM:IM:UM

(410,26£156,19 ng*h/ml): (548,86x144,00ng*h/ml):
(306,4841214,3ng*h/ml).

CIF (I/h) e co Bpegnoctu op 0,027 kaj EM, 0,018
kaj IM u 0,033 kaj UM meTabonuszepure.
Hecakanute fejcTBa Kou ce 3abesieskaHy ce JIECHA
O MIPUPOJIa U ce OUEKYBaHM 3a JIEKOT: N1aBoO0IKa
U CyBa yCTa, KOM Ce TUIMYHHU 33 aHTUIICHXOTHIHUTE
JIEKOBM, KOHKPETHO 32 OJIaH3alllH CO IPUMEHa Ha
no3a of 10 mg. ITpeky 80% opn ciegenuTe cybjek-
TH BO OBaa JIelyKTHBHA CTy[¥ja UMaaT MPHUjaBEHO
HecaKkaHU e(eKTH, He3aBUCHO Off (PEHOTHIIOT.

Muckycaja

Huroxpom P450 (CYP) okcupasure umaat Bofiey-
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Ka yJora BO eJMMHUHAIjaTa Ha aHTUICUXOTUYHU-
T€ JIEKOBH, ¥ MOPaJM TOA UMAaaT BiIHjaHUE BP3 TOK-
CHYHOCTa U epuKkacHocTa Ha oBue JeKopu. Pakro-
pute Kou BimjaaT Bp3 yHkuujata Ha CYP 1 exc-
nmpecHjaTa, uMaaT rojieM e(deKT Bp3 HCXOAOT Off
TPETMAHOT CO OBHE JeKOBU. OcOOEHO, aceKTHUTe
on papmakoreHernkaTta Ha CYP-eH3nMuTe 1 mporie-
CHTE Ha MHAyKUHYja niay naxuonnyja Ha CYP umaat
in vivo BlImjaHue Bp3 eMMHUHALMjATa HA JICKOBUTE.
HoceramHuTe in vivo CTyAuM c€ U3BEEHU CO KO-
pUCTEHE Ha IIOAATOLHU Off NAlMeHTH CO mu30adek-
THBHU HapyIyBama, P IITO Kaj HUB ce YTBPACHU
BJIMjaHUja HA HUBO HAa MHTEpaKlMja TOMery OJaH-
3aMUHOT M KIIMHUIKHAOT e(PeKT U MOTUMOPPU3MOT
Ha 2D6 renot. Oppenenn CYP2D6-anennanm BapyjaH-
TU KO 'l KOMPaaT €H3UMUTE CO HaMaJleH Kanaly-
TeT 3a OKCUJalMja Ha JIEKOBUTE Ce IIOYECTH BO Ofi-
PelleHn €THUYKY TPYIH, IITO MOKe Jia IOBETE JI0 He-
cakaHu e(hpeKTH CO CTaHAAPAHU JIO3M Ha IMCHXOaK-
THUBHU JieKoBU. Ilopagu Toa, TeHOTUNU3UPAKBETO MO-
’Ke fja Ouje KOpHUCHO 3a ONTHUMM3alyja Ha [NO3UTE
CO OfIpEfICcHU TICUXOAKTUBHH JIEKOBU KOU CE CYIIC-
Tpatu 3a CYP2D6 [23].

OnaH3anvHOT € aHTUIICUXOTHYEH JIeK Off HajHOBa-
Ta reHepalnuja Koj ce MojaBu Npef JeceTuHa Tofiu-
HH. Bo cBeTOT, Ha manueHTuTe UM ce IpaBaT PyTUH-
CKH HCIIUTYBama BO INOIVIE]] HA FEHOTUIM3HpPAkE 32
Hajuectute anennanu BapujanTn (UDPGT, CYP1A2,
CYP2D6) xou ce OUTHH Kora ce OpAMHUpaaT aHTHIICH-
XOTUYHM JIEKOBU Kako cyrncrpaTti. OBUe UCIUTYBA-
Ha ce IpaBaT Ipef Ja UM Ouje BKIIyuyeHa aHTUIICH-
XOTHYHA Tepalyja, co 1ieJI ia ce IIpeABuaT Iia3Mar-
CKUTE KOHICHTPAIUU Ha OJIaH3aliH U MOfo0pyBa-
HETO Ha KIMHMUKATE cuMnToMi. CeKako, jacHo e Jie-
Ka ¥ IPefBUAYBAkbETO Ha YeCTOTaTa U CEPUO3HOCTA Ha
HecakaHuTe e()eKTH MMa yJIora BO ceTo oBa [24].
Bo oBaa cTyguja ce HacounBMe fia ro BUAUME MOXK-
HUOT eekT Ha reHoT CYP2D6, kako efieH of pak-
TOpWTE KOj € OUTeH 3a 6moTpancdopmalyjaTa Ha
OJIaH3aNVH, Kaj 3ApaByu CyOjeKTH BKIYIEHH BO CTY-
A¥ja Ha OMOEKBUBAJIEHTHOCT.

[Nopanu Toa, IPB AT € HAIPaBEeHO FeHOTUIM3UPAHE
Ha 3]paBy CyOjeKTH 32 HajUeCTUTe MOJIMMOP(HN ajie-
myHA BapHjaHTH Ha renure CYP2C9, 2C19, 3A5 u
2D6. Kopucrejkn ru mogaTonuTe KOu ce moduja 3a
yecroTaTa Ha nonuMmopguute anenn (CYP2D6) ce
o0MIOBME JIa ja corjieflaMe MOBpP3aHOCTa Kaj 37Ipa-
BU Cy0jeKTH, Kaj KOU c€ TOOUTHHU MOCTUTHATUTE KOH-
LEHTPAIUK Of] IEKOT OTKOJIKY KIIMHUYKHUOT e(heKT.
W nokpaj nocroemheTo Ha HyMEpUUYKY BUIJINBU pas-
JUKY BO MAaKCUMAJHHUTE IIJIa3MaTCKU KOHIEHTpa-
[IU¥, KaKO W Ha MOBPIIMHATA IIOfl KpUBA, CenaK He
MOCTOM 3HauyajHa pasiiuKa MoMely HCHOUTYBaHWUTE
rpynu (EM:IM, EM:UM).

KpuBara co norapurMiupanu BpeJHOCTH Ha KOHIIEHT-
panuuTe off IEKOT BO IOEAUHEYHH BPEMEHCKHU TOY-

KM YKa)KyBa Ha NOAaTOK KOj ce O4YeKyBallle: UMEHO,
Ha HUBO Ha alcopllyja, He IOCTOM pa3jnKa IoMe-
fy EM u UM rpynute, TaMy € €BUJ€HTHa pa3inKa-
Ta Ha HUBO HA e€JMMUHAIMja BO CMHCJIAa Ha TIOHHUC-
KN KOHIEHTPALU! NIOpafAu METAa0ONU3UPAKETO Ha
HuBO Ha P450. On gpyra crpaHa, 3aAp:KyBajKu ce BO
pasriefyBameTo Ha KpuBaTa kaj IM meTabomnu3se-
pUTE Ha HUBO Ha eJMMUHAINKja ce 3a0enexyBaat Mo-
BHCOKM KOHIEHTpAIu! NOpaju MOCTOEHETO HA ca-
MO eJieH ie(peKTEH ajlesl Ha TeHOT. PeHOTUICKOTO
ofipefyBame Ha IM-MeTabGonu3ep 3a Hac € of rojie-
MO 3Haueme; YKaXyBa JIeKa Ccemax in vitro mopaTo-
LUTE Of IOCTAITHUTE CTYJNM MOXE fla ce MpeHecaT
¥ BO CEKOjIHEeBHATA IIpaKca.

bu Omito nHTEpECHO 3a HAC [1a HOCTOEeNIe MOATOK 32
YUYECTBO Ha cy0jekT Koj Ou1 6aBeH MeTaboIu3ep CIo-
pen CYP2D6 reHOTHIIOT BO OBaa CTyAdja; Mjas-
MAaTCKUTE KOHIEHTpalUi Ha OJlaH3aluH Ou Owuie
OJIJIMYEH MOKa3aTell 3a LeJiTa Ha TPYAOoT. 3a Kall,
BO JIOCTamHUTe CyOjeKTH KoM Gea MOAJIOXKEHW Ha
FeHOTUIIN3Npamke Hemallle cy0jeKT KOj y4ecTByBall
BO OBaa CTy/idja, a € FTeHeTCKH 6aBeH MeTaboIu3ep.
Bo nammos Tpyp He ce 3a6eneska 3Ha4ajHOCT BO pas-
mukuTe nomerly BpegHoctute Ha AUC (t, inf) mome-
Iy UCIHUTYBaHUTE TPYNU Ha CyOjeKTH, Taa MOCTOU
CaMO BO MAaKCHMAJTHUTE IIa3MaTCKU KOHIECHTPpALN
noMerly eKCTeH3MBHHUTE U MHTEPMENUjapHUTe MeTa-
oonuzepu. OBHE NOAATOLM CE CO COTTIACHOCT CO CTY-
nuute Ha Hagg S, ef al. (2001) [25] u Urichuk L, et al.
(2008) [2], mako 1 caMUTE aBTOPHU HaBegyBaaT icKa
HEMa JOBOJIHO TNOAATOIM in vivo 3a €(eKTOT Ha
CYP2D6 Bp3 MeTa00OAU3MOT Ha OJIaH3aIMH.
CryaujaTa nMa orpaHA4yyBamke MOpafid MaIUoT Opoj
Ha cy0OjekTu Bo o6ete rpynu (IM, UM); HajBepojat-
HO TIpY TIOTOJIEMH CEPHHU Ke ce J0OMjaT MOJaTOLH CO
MoroJieM YBHJL BO 3Ha4dajHocTa. Of Apyra crpaHa, ce
[IOCTaByBa MpalIakeTo 3a BIUjaHUETO HA JPYTUTE
anenicku BapujaHTu Ha renute UDGPT, CYP1A2
WTH. KON OM MOXeJe fja BIMjaaT Ha (papMaKOKH-
HETCKHUTE MapaMeTpH Ha €lHa BaKBa CTyAuja (Hall
npumep onanzanuH). [lopamu Toa, pesyarature of
OBaa cTyfuja Tpeba fa ce cMeTaar 3a MPeTMMUHAPHN.

3aKkiayJoK

CrynujaTta e o 0cO6EHO 3HAUCHE 32 N3BEAyBamhe
CTyAMH 3a OMOEKBUBAJICHTHOCT Ha 3ApaBU JOOPOBOJI-
1, OCOOEHO MPH MPUMEHA HA AHTUINICUXOTHYHH Jie-
KOBH, 3aTOa IIITO Ce I0jaByBa 3aKOHUTOCT KOja He
cMee fla ce IPEeBUAM: UMEHO, U II0Kpaj OTCYCTBOTO
Ha 3HAYajHOCT, CeMak, MOCTOjaT Pa3iIMKi BO MaKCH-
MAaJTHATE TUIa3MATCKU KOHUEHTPAIUH, CIEICTBEHO 1
BO TOBPLIMHUTE MOJ KpUBa MOMery eKCTeH3MBHU-
Te U UHTEepMefUjapHuTe MeTa00IUu3epH.

Cy6jexTuTe co oapefieH (PeHOTHII, BO UTHU CTYIUN
Ha OMOpacnonoKMBOCT/ONOEKBHBAJIEHIINja, CO CYIIC-
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Tpar (JieK) Koj ce MeTabonm3upa npeky CYP2D6, 6u
Tpebano ga 6umaT pasriefaHu co NMPEeTNa3IuBOCT
BO CMHC/Ia Ha HUBHO BKIIy4yBame WM HEBKIYUY-
Bam€ 3apajid MOXHOCTA Off 3rOJIEeMEHH KOHLIEHTpa-
uuu Ha JieKoT. Co Toa Ke ce u36erse MoxHata 3ro-
JeMeHa eKCIo3Wlija KOH JIEKOT W TojaBa Ha ce-
pro3HM HecakaHu fiejcTBa. Cemak, Mopa fia ce Hal-
paBaT MONOJIHUTEIHU HCIUTYBalkha Ha IIOrOJIEMHU
CepHHU UCIHATAHUIIM, 32 f1a Ce TIOTBPAN AC(DUHUTHUB-
HOTO Bimjanne Ha CYP2D6 reHckuTe anesicku Bapu-
jaHTH Bp3 (papMaKOKMHETHKATA HA OJIaH3aIMH.

Konghaukiu na uniniepecu. He e nexmnapupan.
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OpuzunaneH iwipyo

PEHOITPOTEKTUBHU E®EKTHU HA IBOJHATA BJIOKAJA HA PEHUH-AHITMOTEH3UH
CUCTEMOT CO KAHIECAPTAH !N IIEPUHAOITPUI KAJ TMJABETUYHA
HE®POITATUIJA NTHAYHUPAHA CO CTPEIITO30TOINH

RENOPROTECTIVE EFFECTS OF DUAL BLOCKADE OF RENIN-ANGIOTENSIN SYSTEM
WITH CANDESARTAN AND PERINDOPRIL IN STREPTOZOTOCIN INDUCED DIABETIC

NEPHROPATHY

Jacmuna Tpojauanen, umye 3acdupos, Kpyme Jakocku, Enena Kocrosa, Mapuja
IleTpymescka, Tpajan bankanos, Urop KukepkoB n Hukona JlabaueBcku

HMucTutyT 3a MpeTKIMHIYKA U KIMHUYKA (papMaKoIoruja co TOKcukoioruja, Y uupep3uteT " CB.
Kupun u Metonunj ", Meguuuncku dakyntet, Ckonje, Penyonuka Makenonuja

AncrpakT

Bogepn. Muxubunyjata Ha peHVH-aHTMOTEH3MH CUCTeE-
Mot (RAS) manupecTnpa peHONPOTEKTHBHU eheKTH
HE3aBUCHO Off HAMAJTyBahETO HA KPBHUOT MPHUTHUCOK.
IToBeke crynmu cyrepupaar fieka KoMOMHUpaHaTa Te-
panyja co MHXUOUTOP Ha KOHBEPTUPAUKNOT €H3KUM Ha
anrnoren3uH (AKE-W) u penenropaute 610KaTopy Ha
anrnoreH3nH (ARBs) ocTBapyBa MOroJieM aHTHUIIPO-
TEeMHypuUeH e(eKT OTKOJIKY MOHOTepanujata, nopa-
1M TofoJirata u nmokomiuieTHa 6jaokana Ha PAC. Len
Ha OBaa cTyadja Oellle a ce MPOIEHH JIa KOMOWHU-
paHaTta Tepamnuja co NepUHAOIPWI U KaHAecapTaH BO
TIOHUCKU JIO3U OTKOJKY NpU MOHOTeparmja, ke ooe3-
Oequ morojieMa pPeHONPOTEKIMja Kaj JujabeTudHa
He(pponaTHja MHIyLEpaHa co CTPenTO30TOLWH (STZ).
Meromu. Bo crynmujara Gea KopucreHu Wistar-craop-
mu (n-125). Mapykipjara Ha nujabet Gele HarpaBe-
Ha CO elHOKpaTHa i.p. agMuHKACcTpanyja Ha STZ (60
mg/kg). MujaGetmynure craopmu (n=100) co paHo-
Mu3almja Oea mojeseHu aa npuMaar miane6o, ARB-
Candesartan (5 mg/kg/nen), ACE-I Perindopril (6 mg/kg/
JieH), WM KOMOMHAIIMja Ha HUCKU 1031 Ha KaHjecap-
TaH+nepuHgonpua (2,5 mg/kg/nen m 3 mg/kg/nen),
on 4-12 vepena. ITaTonouikure npoMeHu Bo 6yOpe-
3uTe Oea UCIUTYBAaHU CO ONTUYKU ¥ TPAHCMUCHCKH
€JIEKTPOHCKH MUKPOCKOII.

Pesyaratn. Exckpenyjata Ha anOyMHUHH, OTHOCOT
TeXXuHa Ha OyOper/TejiecHa TeXXWHA U pEHAJHUTE
CTPYKTYPHU NpOMEHU Oea CUTHU(PUKAHTHO 3roJie-
MEHU Kaj HETPETUPAHUTE IUjaObeTHIHU CTAOPIN BO
criopeqi6a co HopMaTHaTa KOHTPOJIHA TpyIia Ha CTaop-
. TpeTMaHOT co KaHfecapTaH, IEPUHIONPIIT WK
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NPEeTKIIMHITYKA ¥ KIIMHAYKA hapMakonoruja co Tokcukomnoruja, YKMM-
Memumscku akyarer, "S0 Jusmsnja" 6, 1000 Ckomje, P. Makenonnja;
Ten.: +3892 31 11 828; +389 71 551166; E-mail: jasmina.trojacanec@yahoo.com

CO JIBaTa JieKa 3aeJHO CUTHU(PUKAHTHO ' HAMAJH
oBHe IpoMeHu. [JlofaBameTo Ha KaHAecapTaH Ha TpeT-
MaHOT CO MEPUHIIONPUII Oele MoerKacHO BO OTHOC Ha
HaMaJIyBamheTO HA PEHATHUTE CTPYKTYPHH NTPOMEHH H
nogoOpyBame Ha peHanHata (QyHKIHja BO cropenda
€O MOHOTEpaInujara co ABaTa Jeka.

3akmydok. KomOnHMpanaTa Tepanuja co HUCKH 037
Ha ACE-1 u ARB 06e306eayBa ojaTHa KOPUCT BO OCT-
BapyBamETO Ha CYNIEPUOPHU PEHONPOTEKTHBHH e(peK-
TH Ha UjabeTUYEH MOJIeNl Ha HedppomnaTuja, Bepojat-
HO NOPaJiu IBOJHUOT UHXUOUTOPEH ehekT Ha RAS.

Kiyunn 3060poBu: cTpenTO30TONMH, IBOjHA OJI0Kaa
Ha PAC, peHonpoTekTuBHU e(heKTH, [UjabeTUIHa
HedporaTuja, CTaOPIH

Abstract

Introduction. Renin-angiotensin system (RAS) inhibition
exerts a renoprotective effect independent of blood pre-
ssure reduction. Several studies suggest that combination
therapy with angiotensin converting enzyme inhibitor (ACE-
I) and angiotensin receptor blockers (ARBs) provides a
greater antiproteinuric effect than monotherapy, perhaps
because of more prolonged and complete RAS inhibition.
The aim of the present study was to determine if a com-
bination therapy with perindopril and candesartan at lo-
wer doses than monotherapy would confer greater renopro-
tection in streptozotocin (STZ) induced diabetic nephropathy.
Methods. Wistar rats (n=125) were used in this study.
Diabetes was induced by a single i.p. injection of STZ (60
mg/kg). The diabetic rats (n=100) were randomly assigned
to receive vehicle, ARB-Candesartan (5 mg/kg/per d), ACE-I
-Perindopril (6 mg/kg/per d), or a combination of low do-
se Candesartan+Perindopril (2,5 mg/kg/per d and 3 mg/kg/
per d) respectively, from weeks 4-12. Pathological chan-
ges of the kidney were examined with optical and trans-
mission electron microscope.
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Results. Albumin excretion rate, kidney/body weight ratio
and renal structural changes increased significantly in un-
treated diabetic rats compared to normal control rats. Treat-
ment with candesartan, perindopril, or both decreased these
changes. Addition of the candesartan to perindopril was mo-
re effective in reducing renal structural changes and impro-
vement of renal function than monotherapy with either drug.
Conclusion. Combination therapy has the additional be-
nefit of requiring only low doses of ACE-I and ARBs to
achieve superior renoprotective effects in this diabetic
nephropathy model, possibly due to dual inhibitory effect
on the RAS.

Key words: Streptozotocin, dual blockade of RAS,
renoprotective effects, diabetic nephropathy, rats

Bosen

JujabeTrnuHaTa HedpolaTyja € efHa Off HajuecTuTe
1 HajcepO3HM KOMIUTUKAIN Ha I1jabeToT, 3a Koja c&
yIITe HEMa aJieKBaTHA MEeAMKaMEHTO3Ha Tepanuja.
MexaHu3MuTe 32 HACTAHYBAWETO HA OLLTETYBAKE Ha
OyOpe3nTe CO CHTYPHOCT HE ce YTBPJIEeH!, HO Hajuec-
TO ce CIOMHYBaaT: MHTEPAKIMUTE TIOMEry BUCOKATa
IVIMKEMU]a, BaCKyJIapHO-CHIOTEHNOT (PaKTOp HA PacT,
anrnotensuH Il (AT-1I), eHqOTEeMHOT, KpajHUTE TPO-
NYKTH Ha riuko3wnanujata, TGF-f3, BKIyuyBajku 1
XEMOJMHAMCKUTE HapylllyBamkha BO OyOpeKHaTa MUK-
POLMpPKYyJanyja U CTPYKTYPHUTE MPOMEHH BO IJIO-
MepynuTe. 3afiebenyBambeTo Ha IIIoMepyiapHaTa 6a-
3aiHa MmemOpana (BM) u ekcnan3ujata Ha Me3aH-
I'MjaJIHIOT MaTPUKC IIPETCTaByBaaT IJIaBHU HaTOXKC-
TOJIOLLIKY MPOMEHM Kaj IujabeTuyHaTa HedpomnaTuja
[1-4]. HokaxkaHO e feKa aKyMyJianyjaTa Ha Me3aHTH-
jaTHMOT MaTpPHIKC ja peayypa KanuiapHaTa HOBpIIX-
Ha JlocTanHa 3a (puiITpanyja, Npu WITO TPpUAOHECYBa
3a TIPOTPECUBHO TyOerme Ha OyOpexkHara (pyHKIHja
[4]. ByOpeskHaTa uHCy(hUIMEeHIIM]a, UCTO TaKa, MOXKe
la ce jaBU M KaKo pe3yJTaT Ha TyOyJOUHTEPCTULH-
jamHaTa ¢ubdpo3a, Koja off CBOja CTpaHa JIOTOTHATE-
HO ja MHTEH3WBHUpa mpoTteuHypujata [5,6]. [lo3Hasaj-
Ki r0o MaTo(pU3NOIOUIKHOT MEXaHh3aM Ha HacTaHy-
Bame Ha ujabeTH4Ha HedponaTHja ce U3ABOjyBaaT
HEKOJIKY TpyIH JIEKOBU KOM BeKe ce ynorpeOyBaaT
iy 6u MOXKelle Jia ce ymoTpeOyBaaT BO MPEBEHIIN]ja-
Ta ¥ TPETMaHOT Ha AWjabeTWYHUTE HepomaTum.
IToceGHO ce MHTEepecH JIEKOBUTE KOUIITO JIeyBaaT
MOBOJIHO HAa XeMOJIMHAMCKHUTE HAPYIIyBamha KOU Ce
TIPUCYTHH Kaj MujabeTndHaTa HepponarTyja, Kako IIITo
Ce MHXMOUTOPUTE HA AaHTUOTEH3UH KOHBEPTUPAYKHOT
er3uM (AKE) u aHrMOTeH3MH perenTopHuTe 6JI0Ka-
Topu (ARBs). Bo nocieiHuTe HEKONKY TOfMHA NHTEH-
3MBHO CE MCIITYBa NPUMEHATa Ha JIBOjHAaTa OIOKajia
Ha PEHUH-aHTUOTEH3MH cucTeMoT co AKE-unxu6u-

Top u AT-II peneniropen Gs10kaTop (ARBS) BO TpeT-
MaHOT Ha pa3HU KapAMBacKyJapHH 3a00/TyBamba, KaKO
¥ Kaj HeKom peHaHn 3abonyBama. Ce cMeTa fjeka
palnmoHaHOCTa Off ynoTpebaTa Ha ABojHaTa OJOKa-
pma Ha RAS mpercraByBaaT pa3jMyHATE MECTa Ha
nejctByBambe Ha AKE-unxu6buropute u ARBs, mTo
pe3yaTupa co CUHeprucTuyka OJoKaja Ha pEeHUH
aHruorensuH cucreMoT (RAS) Koja He MoxKe fia ce
nocturie co moHotepanuja camo co AKE-unxutu-
TOp, opHOCHO ARBs. AKE-nHxubuipmjaTa ro HamanyBa
CO3[1aBalkCTO HAa aHrMoTeH3uH Il nmpeky Onokaga Ha
mBata perenitopa A, u A, 1 ierpafanyjaTa Ha 6panu-
KUHWH, KOj € jak BazopmiaraTop [7]. Mefyroa, aHruo-
TeHs3uH Il Moxke ffa ce co3pane u pexy Apyru Hesa-
BHCHHM NIATHIITA KaKO LITO Ce XMMa3a, TOHWH, KaTeTl-
cut [, miTo pesynrupa co HeKOMIUIeTHa OJI0Kaaa u
co3gaBaibe Ha anrnorens3uH 11 [8]. Ce cMeTa feka 1mo-
Beke of 40% op anruoreHsuH Il ce co3paBa npexky
[ApPYrd NaTHIITA KOU HEe ce mocpenyBann npeky AKE.
Haropha perynanyja Ha XuMasaTa HeOflaMHa € pe-
TUCTPUpAaHa Kaj XANIEPTEH3WBHY MAIlMEHTH CO JMja-
6erec menuTyc Tl 2 u HeponaTtuja [9]. BakBaTa
HEKOMIUTETHA OJIOKaJIa, BCYIITHOCT MO3Ke J1a TH 00jacHH
HAOJIUTE LITO MOKAaKyBaaT [AeKa IIa3MaTCKOTO HUBO
Ha aHruoTeH3uH Il ce Bpaka Ha HOpMaTHO HUBO IO
xpornueH TpetmaH co AKE-uHxuburopm (TakaHa-
peuen "ACE-escape” penomen) [10,11].

Teopercku, TpeTMaHoT co ARBs Moxe fa pe3ynTu-
pa co NOKOMIUIETHa OJIOKajia Ha HecaKaHUTeE JIejCTBa
Ha aHrnoreH3uH Il koe ce ocTBapyBaar IpeKy penern-
topure of Tun 1. ITopanu Toa, ce cMeTa eka KOM-
o6unupanuot TpetMad co AKE-unxubutopu u ARBs
MOXKE Jla OBO3MOXKU CHHEPTUCTHYKA U IIOKOMIIETHA
onokama Ha RAS.

OcHoBHaTa I1eJ1 Ha OBaa cTyAuja Gerre fja ce mpore-
HaT PEHONPOTEKTUBHATE e(DEeKTH Ha /IBOjHAaTa OJIOKa-
fla Ha pEHVH-aHTMOTEH3MH-CUCTEMOT CO KOMOMHALY-
jara nmepuHIONPWI M KaHAecapTaH, BO TPETMaHOT Ha
eKCIIepUMEHTAITHO MHAYIMpaHaTa iujadbeTnyna Hed-
pomnatuja co crpenrrozoroiuH (CT3) Bo criopenba co
MOHOTEpanujaTta co gBara Jeka.

Marepujan n meToan
Exciiepumenitianen mooea

3a u3BefyBame Ha EKCIEPUMEHTHTE Oea KOPUCTEHI
125 mamku # 3K€HCKY HOPMOTEH3WBHU CTAOPIH Off
cojoT Wistar, Ha Bo3pact ofi 9-11 Hepienu, co TeJaecHa
texkuna ofg 160-300 g.

BimjanueTo Ha HagBOpelHUTe hakTopu Ha OyOpeskHa-
Ta (pyHKIHja 6ea MIHIMU3UPAHA CO CTaHJApAN3H-
paHa I'pizKa Ha XXMBOTHUTE U UHjeKTHpakhe Ha €KBU-
BaJICHTHH KOJIMYECTBA HA TEYHOCT 32 a]MUHKCTpALja.
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Co uen fa ce npeau3BuUKa aujabeT Kaj CTaOpIUTE
€HOKpaTHO MHTPALIEpUTOHAIHO Oellle afMUHUCTPH-
paH crpenrro3oronyH (Sigma-Aldrich, Chemie GmbH,
Germany) Bo fo3a of 60 mg/kg/t.t. pacrBopeH Bo 0,1 M
murpaten nygep (pH 4,5). Pa3ojoT Ha mujaGet Getie
MOTBPJIEH 10 72 Jaca co OfipeiyBamke Ha HUBOTO Ha
TIIMKO3a BO KPBTa CO KOPUCTEHE HA MOHUTOP 32 KPB-
Ha rimKko3a (Accu-Chek, Roche Diagnostic, Germany).
KpBHuTe npuMepoiy 3a opeflyBamke Ha IIIMKO3aTa
6ea mobreHu co 3eMarhe Ha KpB Off onamkara. Bo cry-
nujata 6ea BKIyYeHH CTAOPIUTE Kaj KOW HUBOTO Ha
IJIMKO32a BO KpBTa Gerre >11 mmol/L, Ha riajHo (HayT-
po). Bo HapenuuTe 4 Hepienu, 3a fja ce pa3Bue Iuja-
6eTnyHa HepomaThja, JKUBOTHUTE 6ea OCTaBEH! BO
nujabeTnyHa cocTojO6a 6€3 HUKaKOB TPETMAaH.

3a f1a ce OfroBOpH Ha IIOCTaBEHUTE LIEJH, CTAOPLTE
(n=100) o cnyvaeH u360p Gea MojieIeH: BO 4 rpynu
(STZ, STZ+CAN, STZ+PER and STZ+CAN+PER). 3a
fla ce IpoLeHaT CUMITOMUTE U 3HaLUTE Ha Aujade-
THYHaTa Hedponaruja, STZ rpynaTa craopip (n=25)
Oelle ocTaBeHa 0€3 TPETMaH, BO CIIEHUTE 8 HEJETH.
3a mporeHa Ha e(peKTOT Ha TPETMaHOT camo co ARBs
kanjecapral (CAN), kaj STZ+CAN rpynara Ha figja-
6eTrnynn craopiy (n=25), Gelre afMIHUCTPUPAH KaH-
AecapTaH Bo fi03a ofi 5 mg/kg/men opanHo, of 4-12 He-
merna. 3a mpoleHa Ha e(peKTOT Ha TPETMaHOT CaMoO CO
AKE unaxu6uropot nepunonpii (PER) kaj STZ+PER
rpymnara Ha fujabeTuuHu cTaopiu (n=25), NepuHO-
npui 6ellie aIMIHNCTPUpPAH BO J1o3a off 6 mg/kg/nen
opaitHo, ofi 4-12 Hefena. 3a mpoleHa Ha TEPaNUCKUOT
edekt Ha KomOmHanmjaTa Ha ARBs 1 AKE nnaxu6u-
Top, Kaj STZ+CAN+PER rpynaTta Ha aujabeTHIHH
craopuu (n=25), KaHjgecapTaH ¥ EPUHIONPUI Gea
aJIMAHUCTPUPaHU BO 103U off 2,5 mg/kg/neH, OMHOCHO
3 mg/kg/meH, mepopainHo, of 4-12 nepgena. KonTposn-
HaTa Tpyna Ha cTaopud (HenujabeTUIHH CTAOPIH )
(n=25) npumarire caMo (pU3HOIIOIIKHA PACTBOP, BO UCT
BOJIYMEH U BPEMEHCKH MHTEPBAIU KaKo U IPYIUTe Ha
>KABOTHY KOW TM IpUMaa MCOUTYBAaHUTE JIEKOBH.

Iapamettipu 3a tipouera Ha olwiniaitia cociiojoa u
O6ybpexcraitia pyHKyuja

HuBoto Ha rimmko3a Bo KpBTa ce ofpeayBaile mpen
MOYETOKOT HA HCIUTYBAKBETO, 72 Yaca MO aIluIuKa-
[[jaTa Ha CTPENTO30TONUWH 1 110 4, 8 n 12 Hexemm.
Tenecnaitia itexcuHa Ha WCNIATYBAHWUTE >KUBOTHU
Oemle MepeHa BO TEK Ha IEJIO0TO HCIUTYBAEKE BO
HEJICTHA NHTEPBAJIN.

3a ofpenyBame Ha Ouype3ailia U KOAUYUHAILA HA
anrbymunu 60 ypuraitia 6ea KOpUCTEHU MeTabOTHH
kagesn. [IpucycTBoTO Ha ypuHAPHM aIOYMUHU BO
npuMepouuTe of 24-yacoBHHaTa ypuHa Oellle BpIie-
HO co ynoTpe6a Ha aBroaHanu3atop (Cobas Integra

400 Plus; Roche Diagnostics, Germany). OBue TecTOBA
6ea u3BefeHN npef NoueToKoT Ha crynujara (0 nen),
u 1o 4, 8, u 12 Hefgenu o NOYETOKOT HA CTyAUjaTa.
Xuciiohaimloaowxka aHaau3a Ha 6yopexcHotio K-
60 U UpoueHa Ha OybOpexcHu owtitieiiysarsa: I1o 4, 8
u 12 Hepenu o agMuHKUCTpanmjaTta Ha STZ, o 7 xu-
BOTHHM Off CEKOja UCIIUTYBaHa rpyna, 6ea XpTBYBaHH
[Ofl OIILTa aHeCTe3Mja MHAYLMpaHa CO UHTpalepu-
TOCHAJTHA MHjeKIuja Ha eHTooapouTan (50 mg/kg t.t.;
Boehringer Ingelheim), pu 1mro Geirie OTOBOpeHa CTO-
MavHaTa Mpa3HuHA U BTa OyOpe3u 6ea OTCTpaHETH.
Cooonocoin itiexcuna Ha 6ybpez/itieaecHa eruHa
Oellle ofipeflyBaH Ha KpajoT Off UCIIUTYBAaHETO, CO KO-
PUCTEE HA BPEJHOCTUTE 32 TEKMHATA HA OyOperor
(mg) u TemecHaTa TexkuHa (g) O MepemaTa Harpa-
BeHU 110 12 Hepemun.

3emennTe OyOpeskHM MTPUMEPOIM BO KPATOK BPEMEH-
CKHM MHTEpBaJl Oea AWCENMpaHN M HENOCPETHO (PHK-
cupanu Bo 10% nydepupan popmaiiuH, a 10TOa BKIIO-
MIeHN BO MapaduH; HajMaJKy 6 mpeceiy co nebenn-
Ha of 4-6 um Gea HanpaBeHU U UCTUTe Oea OOEHU cO
XeMaTOKCUJIMH M eo03uH, PAS, Silver methenamine
Jones u TrichromeMason.

ITpomennTe Bo OyOpe3nuTte Oea aHANU3UPAHU CO ME-
TOJIOT Ha JIBOjHA Cliera KOHTpOJIa.
I'nomepyaockaepoitiuten unoexc (GSI): 3a eBasyany-
ja Ha CTENEeHOT Ha IIIOMepyJIocKiepo3a Oea aHaIu-
3upanu 20 rojieMu BUIHU MO Off Ce€K0j Oyoper
(x 200) Ha cBeTnoceH mukpockon (Nikon, Japan) co
MIOMOIII Ha CUCTEM 3a aHanu3a Ha cnuka LUCIA. Cre-
MIEHOT Ha CKJIEPO3a 3a CeKOj IIIoMepyd beltie cyojex-
TUBHO Of[PEICH CO KOPHCTEHE Ha CEMUKBAHTUTATHU-
BEH METOJ: cTeleH creneH (J=HOpMasH! IIIOMEpYIH
(Hema omTeTyBame); CTENEeH 1=CKJIEpOTUYHU MOBP-
mmHA 10 25% (MUHMMAIIHA CKIIEpO03a); CTeleH 2=
CKJIepoTHYHa ToBpImHa off 25-50% (yMepeHa ckiie-
po3a); creneH 3=ckiepoTtryHa nospimHa of 50-75%
(yMepeHo-TellKa cKiiepo3a); U CTeneH 4=CKIIepOTHY-
Ha noBpimHa off 75-100% (Temka ckiieposa).
I'momepynocknepoTHYHUOT WHAEKC Oelle mpecMme-
TaH CO KOPUCTEHE Ha creffHaTa popMya:

GSI = (1an)+(2Xn2)+(3Xn3)+(4xn4)/no+n1+n2+n3+n4

Kajie IITO N, € 6pOj Ha TIIOMEPYIU Of] CEKOj CTEMEH
Ha riioMepyJapHa ckiepo3sa [12].
Tybyaounitiepciiuyujasen ckop: 3a eBajyanyja Ha
[POMEHHUTE BO TYOYJIOUHTEPCTULMjATHUOT KOMITapT-
MaH, UCTO Taka Oea aHanusupanu 20 rojeMu BUIHU
MOJNHEba Off cekoj Oyoper (x200) Ha CBETIIOCEH MUK-
pockon (Nikon, Japan) co oMol Ha CUCTEM 3a aHa-
jm3a Ha cinuka LUCIA.

Ty6ynonTepcTuiijatHUTe MPOMeH 6ea CyO0jeKTHBHO
OJIpEfIeHN CO KOPUCTEHE HA CEMUKBAaHTHTATUBEH Me-
TOJ: CTeNeH creneH J=HopMaJTHa OBpIIMHA (HeMa OIll-
TEeTyBame); CTEICH |=MOBPIIHN Ha TYOyJapHU €nu-
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TEJIHU KJIETKHM CO OTOK, BaKyosu3alyja, HeKpo3a,
neckBamMatmja momasa of S0% (JieceH crerneH Ha Io-
MEpYJIOCKIIepo3a); CTEeNeH 2=NOBPIIHH CO JIC3UH TO-
rosiemu off 50% co wm 6e3 pokanHu MpoMeHu Ha S3
CETMEHTOT U yMepeHa UHTepCTULMjaTHa (hubpo3a; cTe-
nieH 3=noBpiau co je3un off 100% co mpucycTBo Ha
aronTo3a Bo TyOyJIO-MHTEPCTULIMjATHAOT KOMIIapTMaH.
Enexitiponcka muxpockoiiuja: 3a feTanHa IpoLeHa
U KapakTepu3aiyja Ha OyOpesKHUTe IPOMEHH, CaMO
on STZ rpynara craopuy Oea 3eMEHU PUMEPOLIU Off
OyOpEKHO TKMBO CO TOJIEMHHA Of 1-2mm?, KoM 110
rnocranka Ha fenapaduHanyja u pexuapanuja oea
noctgukcupanu Bo 1% 0sO4 1 gac, a moToa o6pa-
OOTEHU IO TMOCTANKa 32 BKIOINyBawke BO Durcupan-
cka cmomna. ITonyrenkure npecenu 6ea 6oenu co To-
luidine blue, mopeka yaTpaTeHKUTE npeceny JOOUeHU
Ha yntpaMukpotoM (PT-PC PowerTome Ultramicroto-
mes-RMC Products), 6ea KOHTpacTHpaHu Ha aBTOCTE]-
Hep (QG-3100 Automated TEM Stainer-RMC Products)
3a ynrpareHku npecenu co Uranil acetate u Lead cit-
rate. [Ipumeporpre notoa 6ea aHATM3MPaHU HA TPAHC-
MHCHOHEH eJIeKTpOHCKH MuKpockomn (JEOL 1400,
JAPAN) noBp3as co pururanHa kamepa (Veleta TEM
Camera, Olympus, Germany) u aHanu3upanu co iTEM
software v.5.2.

Cinaiuuciuu4xa aHaau3a

Ccuitie pezyaitiaiiu 6ea u3pazeHu Kako cpeoHa 8peo-
Hociti TSD. 3a TecTrpame Ha TIoBeKe Off ABe Tpymm Oe-
e kopucteHa Kruskal-Wallis-oBa aHanmi3a Ha BapujaH-
ca, cnegeHa co Mann-Whitney U-Tect 3a ga ce ogpenar

pasimkuTe Ha rpynuTe. HIBOTO Ha cTaTHCTUYKAaTa 3Ha-
YajHOCT ce OfHECYBa 3a p-BpeaHocTy nomanu of, 0.05.
Pe3ynaratn

TeaecHa itiexcuHa

Kaj rpynara Ha HegujaGeTHIHU CTAOpIU (KOHTPOII-
Ha rpymna) uMaile KOHTHHYHPAHO, TIOCTETICHO 3rolie-
MYyBamh€ Ha TeJecHaTa TeKMHA BO TEKOT Ha CTy/uja-
ta. Kaj craopiure co STZ-unnyuupan nujaber, Xu-
neprimkemMujata Gelie nmpociefeHa co CurHu(puKaH-
THO HaMaJyBamE Ha TeJIeCHaTa TeXWHa BO criopenda
co HepujabeTnanuTe craopuu (TaGena 1).

Ha kpajot op crynmjara, mo 12 Henemnm, TenecHaTa
TexkuHa Kaj STZ-rpymnara Ha craopiu Oellle HamaJe-
Ha 3a 14,9% (p<0,05) Bo criopenba co 6a3zaaHUTE Bpeq-
Hoctu. TpeTmaHoT co KaHaecaptaH (5 mg/kg/neH)
nu nepuHponpui (6 mg/kg/neH) caMo JeIyMHO TO
Cllpeuyyd HaMallyBamkeTO Ha TeJecHaTa TeXXUHA Kaj
nujabeTnuHUTEe cTaopuu. Ha kpajoT of crynujarta,
mpoceyHaTa TeJeCHa TeXKWHA Kaj OBUE Tpynu Ha
KUBOTHHU Oelrie 3rojieMeHa 3a 7,5%, ogaocHo 4,3%,
BO crmopenba co 6a3amHuTe BpemHOCTH. [IBOjHaTa
Onokapa Ha RAS co kaHfecapTaH U NEPUHAONPUII
[OZlaTHO ja MpeBeHupallle 3arydoara Ha TellecHa Te-
>KVMHA, TIPY IITO TeJlecHaTa TEXKWHA Ha KPajoT Off
UCIUATYBAKHETO Kaj OBaa rpyma Ha >XKUBOTHH Oellle
sroneMena 3a 19,4% Bo cmopenba co 6Ga3zamHHUTE
Bpennoctr (Tab6ena 1).

Ta6ena 1. [Ipoceynn BpegHOCTH HA TeJIeCHAaTa TEKMWHA Kaj
EKCIICPUMEHTAJTHUTE TPYIH BO TEKOT Ha CTYUjaTa

Tenecna rexuna (g)

0-den 4-Henern  8-Hememm  12-Hepenu
Koniupoana 2p.
X 178,08 194,75 215,80 238,33
SD 20,69 22,43 18,10 25,88
STZ
X 180,78 176,61% 168,33% 158,92%
SD 20,19 23,61 24,36 18,40
STZ+CAN
X 176,07 172,80* 176,15* 189,20*°
SD 17,14 15,74 20,46 28,69
STZ+PER
X 182,42 175,50% 173,55% 190,27*°
SD 25,14 29,56 27,25 21,02
STZ+CAN+PER
X 179,60 176,87 189,55% 214,50%0¢
SD 15,60 20,90 19,98 22,54

<0,05 vs Konrporra, b<0,05 vs STZ, €<0,05 vs STZ+PER and STZ+CAN

Luypesa

ITo 4 vepenu op agpmMunucTpanmjata Ha STZ, kaj nu-
jabeTnyHMTE CTaopuy Oellle eBUACHTUPAHO U3pas3e-
HO " curHU(UKaHTHO (p<0,05) 3rojemMyBame Ha BO-

JYMEHOT Ha uype3aTa BO cropefda co KOHTPOJIHA-
Ta rpyna Ha ctaopuu. OBue BpeqHocTH Kaj STZ rpy-
[aTa Ha CTaoOpLM JOAAaTHO Oea 3roJeMEeHH o 8 Hefle-
JIM, 2 MAaKCHMAJTHO M3pa3eHu no 12 Heflenm off agMu-
HuctpanmjaTa Ha STZ. TpeTMaHOT cO KaHJiecapTaH
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MIEpUHAONPIWI, MPUMEHETH KaKO MOHOTepanuja, caMmo
JIECHO IO HAMaJIi BOJIYMEHOT Ha Jype3a, HO Toa He
Oellie CTaTUCTIIKY CHTHI(DIKAHTHY BO HUTY efHa ha-
3a ot crymmjaTa (p>0,05). 3a pasnuka off Toa, ABOjHa-
Ta 6mokaga Ha RAS no 8 u 12 Hefenn, moBefe A0 cTa-

THCTUYKYU curHIUKaHTHO (p<0,05) HaManyBame Ha
BOJIYMEHOT Ha iuype3a Bo cropefba co STZ-rpynara
Ha CTaopIH, KaKO ¥ BO OJTHOC Ha IPYNUTE Ha CTAOPLH
Kou Oea TpeTupaHu camo co KanpaecaptaH (STZ+CAN),
omrHOCcHO niepupHonpu (STZ+PER) (Tabena 2).

Ta6euxa 2. [Ipoceynn BpeqHOCTH Ha BOJYMEHOT Ha IUype3a Kaj
eKCIepUMEHTATTHUTE IPYIH BO TEKOT Ha CTyUjaTa

Boaymen na guypesa (ml)

0-len 4-Henemn 8-Heneim  12-Hepenn
Kontponna rp.
X 8,86 9,11 7,71 8,75
SD 1,35 2,15 2,29 1,83
STZ
X 7,86 16,89* 20,57* 21,29*
SD 1,95 3,59 4,39 6,73
STZ+CAN
X 8,29 18,25% 17,88% 17,14%
SD 2,21 3,20 4,19 5,81
STZ+PER
X 7,14 18,10* 18,13% 17,86%
SD 1,57 4,56 4,79 3,53
Min 5,00 11,00 13,00 13,00
Max 10,00 25,00 24,00 23,00
STZ+CAN+PER
X 9,13 19,20 15,750 13,71%0¢
SD 1,73 3,94 2,96 3,04

20,05 vs Konrponua rpyma, ’<0,05 vs STZ, °<0,05 vs STZ+PER and

STZ+CAN
Anbymunypuja

ApmvuaucTpanyjata Ha STZ, eHOKpaTHO, i.p. BO 1032
on 60 mg/kg/t.t., pe3ynTupalie co CHrHu(pUKaHTHA
(p<0,05) an6ymunypuja Beke mo 4 Hepgenu. IIpoceu-
HHUTE BPEAHOCTH HA anOyMUHU BO ypuHarta Kaj STZ-
rpynara craopiy fofaTHO 6ea 3rojieMeHH 1o 8 He-
JeJN, a CBOjOT MaKCHMYM TO IOCTHATHAA 1o 12 Hefe-
M Off afMUHUCTpanmjaTa Ha STZ. AnOymuHypHjaTa

Oerie cMTHU(UMKAHTHO HAMaJieHa CO CUTE TPH TPET-
MaHu Bo criopef6a co STZ-rpynara craopuu. Kanpe-
capTaH 1 MEpUHAONPIII TOKaXKaa eJHaKBa eukac-
HOCT BO OJJHOC Ha HAMaJTyBaWkeTO HA NPOTEHHYpHja-
Ta. [IBojHaTa O6mokaga Ha RAS gomaTHO ja Hamanu
MpoTerHypHUjaTa BO ciopeada co MOHOTepanujarta ca-
MO CO KaHjiecapTaH, OHOCHO niepurponpui (Tabemna 3).
KowmmapanujaTta Ha eKcKpenmjaTa Ha anOyMUHA BO
ypuHa 1o 8 u 12 Hefieau noMerl'y TpuTe TpPeTMaHU KOU

Tadena 3. EpekT Ha TPETMAaHOT CO KaHecapTaH, IEPUHIONIPUT U
KaHecapTaH+IepUHAONPIII HAa eKCKpenynjaTa Ha aJOyMIHI BO YpHHA
kaj ctaopuu co STZ-unpynupana gujabeTnyHa He(ponaTuja

Anoymunn Bo ypuna (mg/24h)

0-den 4-Henpenu 8-Hepesm  12-Hepemm
KonTtpoana rp.
X 0,490 0,504 0,483 0,496
SD 0,118 0,120 0,109 0,116
STZ
X 0,520 1,7992 2,523% 3,316°
SD 0,158 0,775 0,824 0,822
STZ+CAN
X 0,478 1,834 1,523%° 1,236*°
SD 0,127 0,796 0,556 0,505
STZ+PER
X 0,532 1,676° 1,434° 1,309*°
SD 0,140 0,596 0,591 0,535
STZ+CAN+PER
X 0,525 1,935 1,165*° 0,817*P¢
SD 0,110 0,758 0,423 0,310

220,05 vs Control, °<0,05 vs STZ, °<0,05 vs STZ+PER and STZ+CAN
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JiejcTBYBaaT MpeKy O;10Kajia Ha RAS, mokaxka craTuc-
TUYKA CUTHU(PUKAHTHO TO3UTHBEH €(eKT Ha ABOj-
HaTa Os0kafa Ha RAS co koMOuHalujaTa KaHjecap-
TaH/TIEPUHAONPUII BO HAMAJyBalETO HA MPOTEHHY-
pHjaTa BO OIHOC HA MOHOTEpamnujaTa co eIHUOT WJIH
npyruoT nexk (p<0,05) (Tabena 3).

Oornoc ttexcuna Ha 6yopez (mg)/itieaecHa thiexcura (g)

Ha kpajor oxf crynujara, kaj STZ-rpynaTa cTaopiu,

€BUJIEHTHPAHO Oellle CUTHU(PUKAHTHO 3roJIEMYBame
Ha BPETHOCTUTE HAa OJHOCOT TeKWHA Ha OyOper/Te-
necna Texuna (5,41+0,69) Bo OHOC Ha KOHTPOJHA-
Ta rpyna Ha craopuy (3,20+0,29) (p<0,05). MoHoTe-
pammjaTta co kaHpuecaptraH (STZ+CAN) u nepuHion-
pun (STZ+PER) nako curaugukanTHo (p<0,05), camo
menmyMHO MaHu(ecTupaiie eeKT BO NPeBEeHIjaTa
Ha 3rOJIEMYBaETO Ha BPEHOCTUTE HA OJHOCOT Te-
>KMHa Ha OyOper/TesecHa TexXxuHa. TpeTMaHOT co
KOMOMHanujaTa Ha KaHecapran/nepunaopnui (STZ

Tao6ena 4. [Ipoceunn BpeJHOCTH Ha OJTHOCOT TEXKMHA Ha OyOper/TejiecHa TeskuHa 1o 12 Hefenu of

aHMI/IHI/ICTpaIII/Ij aTa Ha CTpEeOTO30TOUMH

Onnoc Texnna na 6yoper/Tenecna rexxnna mg/g (12 nenena)

Kontposna rp. STZ STZ+CAN STZ+PER STZ+CAN+PER
X 3,20 541° 4,31%° 4,45%0 3,7430¢
SD 0,29 0,69 0,48 0,39 0,25
Min 2,81 4,40 3,73 3,90 3,42
Max 3,68 6,49 5,50 5,11 431

220,05 vs Konrponsa rp.,’<0,05 vs STZ, °<0,05 vs STZ+PER and STZ+CAN

+CAN+PER) nokaska nonoiauTesieH epekT BO Ipe-
BEHIIMjaTa Ha 3rOJIEMyBabe Ha BPEHOCTUTE HA OfJHO-
COT TEXKWHA Ha OyOper/TenecHa TesKuHa, Py IITO TIPOo-
CevHUTE BPEMHOCTH n3HecyBaa 3,74+0,25 (Tabena 4).
KomnapaTtuBHata cTaTUCTUYKa aHalIM3a Ha Bpef-

HOCTUTE HA OTHOCOT TEKWHA Ha OyOper/TesecHa Te-
skmHa Kaj STZ+HCAN u STZ+PER rpynmte nokaska cimi-
4eH epexT 6e3 CUrHu(MKAHTHH Pa3JIMKA TIOMETy JIBa-
ta TpetMand (p>0,05).

- - g { .3

Cn. 1. XucTonaTosiomKku Haoy| Ha GyOpesnTe o1 HenrjaGe TAYHE CTaOPI, O] CTAOPIH O mrjabeT uHayrmpan co STZ (Ge3 TpeT™maH),
IMjabeTHIHN CTAOPIH TPETHPAHU CO KaHAecapTaH, IEPUHIONPIIT M KOMOMHanyjaTa KanaecapTan/mepuagonpm. [Ipuvepormre ce
6oenn co PAS-pearenc. 3romemysatbe x100 1 x200. (A) HegujaGetuarnu craopuu 12 wenena. (B) Hetpetnpanu qujaGe s craop-
mu 8 Hepena. (B) Herperupann aujaGeTndanu craopiy 12 Hefiena, co IIIOMEpYJIapHH OIITETYBama, 3afeOelieHa ToMepyIapHa Oa-
3ajTHa MeMOpaHa u TyOyJlapeH enuTes CBETIIOKIETOYHO MPOMEHET 3apajil MHTPaKJIeTOUYHa aKyMyJlalja Ha TIIMKOTeH 1 TyOymap-
Ha unarayja. (I') HujaGetianu craopuy TpeTHpany co Kanpecapran 12 nepiena. (1) HujaGeTiaHm CTaopiy TPETHPAHH CO IEPUH-
monpun 12 wepena. (I') dujaGeTHaHM CTaOPIM TPETHPAHU CO KOMOMHAIMjaTa KaHAecapTaH/mepuHponpmit 12 Hemena
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On npyra crpaHa, KOMIapanygjara Ha KOMOMHUApaHa-
Ta Tepamnuja co KaHgecapTaH U IepUHIONPUI BO Ofi-
HOC Ha MOHOTepaInujara co jjBaTa JieKa, ToKaxa CUI-
HI(VKAHTHA PA3INKA BO KOPUCT HA KOMOWHMpaHATa

Teparmja (p<0,05) (Tabena 4).
Xuciioaitio AWKy UCUUILY 8AHA U AHAAUIU

ITo 8 Hemenwm o afMUHKCTpaLMjaTa HA CTPENTO30-
TouwH, Kaj STZ-rpynara nujabeTHIHA CTAOPIH, X¥C-
TONMATOJIOMIKUTE UCIUTYBAHkaTa CO CBETIIOCEH MHUKPO-
CKOIl TIOKa¥Kaa MPUCYCTBO HA yMEPEH CTETIeH Ha TJI0-
MepyJonaTija KapakTepu3upaHa co 3aje0eyBame
Ha Oa3zayHaTa MeMOpaHa, eKCllaH31ja Ha Me3aHThjajl-
HHUOT MaTpUKC, apTepuoJiapHa XHjajJInHO3a U UHCY-
TaTUBHY NPOTEUHCKH JCTIO3UTH KO BPIIAT ONCTPYK-
Mja (KoHrecTrja) Ha Hekow Kanwiapu. CIMIH, HO
Ofl HOTEXKOK CTEIeH ITIOMEPYJIapHU OLUTETYBama Oea
HajeHu Kaj ucTaTa rpymna Ha KMBOTHU 1o 12 Hefe-
nu. OCBeH TOa, XUCTONATONOMIKUTE UCTIUTYBamka Ha
OyOpe3nTe BO KOPTHKOMEyIapHaTa perhja mokaxkaa
3HALX 3a NPOIIMPEH MHTEPCTULUYM CO MHTEPCTU-
nujansa ubpo3a u guiiaranyja Ha TyOyJIuTe co aT-
poduja Ha emutenot. Kaj Hekou OyOpeskHU mpume-
poruu Gellle IPUCYTHA W BaKyoJm3anyja Ha TyOymap-
HHUOT ETHTEJN CO AuIaTanyuja Ha JYMEHOT Of TyOy-
JUTE KaKo M NMPUCYCTBO HA TVIMKOTCHU JICTIO3UTH.
Kpsaute cagoBu Bo OyOpEsKHUOT MAPEHXUM MHUKPO-
CKOIICKH TIOKaXKyBaa MeJIjaliHa XunepTpoduja co Jie-
CEH CTEeTeH Ha MHTUMAJTHO 3ajiebenmyBame (Crika 1).

Bo rpynuTe Ha gujaGeTHUYHU CTAOPLY KOM MpUMaa
MOHOTepanuja co KauaecapTtad (STZ+CAN) win 1ie-
pungonpun (STZ+PER), Gea HajieHH CITAYHYI TIPOME

HM BO TJIOMEPYIIUTE U TyOYJIIOMHTEPCTULU]ATHAOT KOM-
nmapT™aH Kako u kKaj STZ rpymnata no 8 u 12 Hepeunn,
CO TOA IITO UcTHTE Gea nomaiky u3pasenu (Crmvka 1).

3a pa3znmka off Toa, BO TpynaTa cCTaopIiy Kaj Koja Oe-
e mpuMeHeTa BojHa 6onkana Ha RAS (STZ+CAN
+PER), Kaj HajrojIeM JieJl Off aHaTu3upaHuTe OyO0-
PesKHU npuMepoly Oellie IPUCYTEH caMo JIECCH CTe-
TieH Ha njabeTHIHa TIIOMEPYIIONaTHja, Co JIECHO U3-
pa3eHu IPOMEHU BO TyOOJIOMHTEPCTULIMYMOT. 3ajie-
OenyBameToO Ha 6azaiHaTa MeMOpaHa, rIIoMepyJo-
CKJIepo3aTa u MPOMEHUTE BO TYOYJIOMHTEPCTHLAY-
MOT Oea 3HayajHO NOMAaJIKy U3pa3eHu Kako BO Off-
Hoc Ha STZ-rpynara, Taka u Bo ogHoc Ha STZ+CAN
u STZ+PER-rpynata. MicTo Taka Gellie eBUieHTUpaHa
U peflyKupjata Ha geOeiMHaTa Ha apTEepPUCKUOT 3Uf
BO 3apaTeHUTE KPBHU CaJJOBU BO OJJHOC HA OCTaHa-
tute 3 Tpynu Ha aujabetrynu craopuy (Cnuka 1).

Lnomepyaockaepoiuuder unoexc (GSI)

BpenmHoctuTe Ha TIIOMEPYIOCKIEPOTUYHAOT MHEKC
(GSI) 6ea curHnpMKaHTHO 3royieMeHu Kaj STZ-rpy-
nata o 8 Hepemm (1,636+0,674), a yimre noBeke Ha
Kpajot of ctyaujata (2,077+0,862). TTomaso 3romemy-
Bame Ha GSI 6eme perucrpupano kaj STZ+CAN n
STZ+PER-rpymute 1o 8 u o 12 nepgenm. [ogatHa npe-
BEHIFja HA 3roJIeMyBamkeTO HA BpegHocTuTe Ha GSI
oeme perucrprpana kaj STZ+CAN+PER rpynara, Kaj
KOja MpOCeYHUuTe BpeaHOCTH 1o 8 u 12 Henean u3He-
cyBaa 0,917+0,515, ogHocno 0,769+0,599. BaksuTte pa3-
JIVKA Ce CUTHU(DMKAHTH BO OofHOC Ha STZ rpymaTa Ka-
Ko 1o 8 Taka u o 12 nepenu (p<0,.05) (Cnuka 2).

2.50+

GSlI (%)

Hepenu

O KontponHa rp. @ STZ @ STZ+CAN m STZ+PER @ STZ+CAN+PER

Ca. 2. [TpoceyHn BpeJHOCTH Ha INIOMEPYJIOCKIEPOTHYEH HHIEKC

KoMnapaTuBHaTa cTaTHCTUUKA aHAINM3a Ha Ipoced-
HUTE BpegHocT Ha GSI Ha KpajoT o NCTIUTYBaHe-
TO HoMery HCIUTYBAaHUTE IPYIH NOKaKa CUTHU(U-
KaHTHO (p<0,05) MOHWCKU MPOCEYHN BPETHOCTH Kaj
STZ+CAN, STZ+PER u STZ+CAN+PER rpynure BO Off-
HOC Ha COOABETHUTE MPOCEYHM BpefgHOCTU Kaj STZ-

rpynara. Op fipyra crpaHa, BpegHoctute Ha GSI Kaj
SZT+CAN+PER-rpynaTta 6ea cUTHU(PUKAHTHO TOHWUC-
ku (p<0,05) BO OTHOC HA COOJBETHUTE BPEAHOCTH Kaj
SZT+CAN n SZT+PER-rpynure, nopeka BpEeHOCTUATE
kaj SZT+CAN u SZT+PER He ce pa3inKkyBaa CUrHU-
thukanTHO IoMery ceGe (p>0,05) (Tabena 5).
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Ta6euma 5. [Ipoceynn BpegHOCTH

Ha TJIOMEPYJIOCKIEPOTUYEH HHIEKC

I'nomepyaockaepoiuuyen unoexc %
0-den 4-Henemm 8-Henesm  12-Hepenn

KonTtpoana rp.

X 0,636
SD 0,505
STZ

X 0,545
SD 0,522
STZ+CAN

X 0,364
SD 0,505
STZ+PER

X 0,455
SD 0,522
STZ+PER

X 0,545
SD 0,522

0,583 0,545 0,462
0,515 0,522 0,519
0,545 1,636° 2,077%
0,522 0,674 0,862
0,636 1,182 1,154
0,505 0,405 0,555
0,455 1,2732P 1,214 2°
0,522 0,647 0,579
0,583 0,917*° 0,769*¢
0,515 0,515 0,599

220,05 vs Konrponsa rp., ’<0,05 vs STZ, °<0,05 vs STZ+PER and

STZ+CAN

Ty6yaountiepciiuuj

CurHnuKaHTHO 3roJeMyBame Ha MPOCEUHHUTE Bpefl-
HOCTH Ha TyOYJIOMHTEPCTHUIU]aTHNOT CKOp Kaj STZ-
rpynaTa 6ea HajaeHu 1O 8 Heflenu, a uctTure 6ea yI-
Te MOBEeKe U3Pa3eHU Ha KPajoT Off CTy[iujaTa BO Ofi-
HOC Ha KOHTpoJHaTa rpymna (p<0,05). I[Tomaino 3rome-
MyBame Ha NPOCEYHUTE BPEJHOCTH Ha TyOyJIOWH-
TEPCTHUINjATHUOT CKOP Oellle perucTprupaHo Kaj

STZ+CAN u STZ+PER rpynure BO iBaTa KOHTPOJI-
Hu npersiequ 1o 8 u o 12 Henenu. JlogaTHa peBeH-
I[Fja Ha 3rOJIEMYBAaKk-ETO HAa BPETHOCTUTE HA TYOYIIO-
MHTEPCTULIMjATHUOT CKOP Oellle perucTpupaHa Kaj
STZ+CAN+PER rpynara, Kaj Koja IpOCEYHUTE BPEN-
HocTH 10 8 Hefenn u3HecyBaa 0,759+0,689, a o 12 we-
nenu 0,708+0,624. BakBuTe pa3nuku ce cCurHupuKaH-
TH BO ofgHOC Ha STZ-rpynara Kako 1o § Taka u no
12 mepgenu (p<0,05) (Cnuka 3).

2.00

1.50 4

1.004

Tl- ckop

0.50 4

0.00 -

o

Weeks

OKonmponsa rp. @BSTZ @BSTZ+CAN mSTZ+HPER B STZ+CAN+PER ‘

Cn. 3. [Ipoceunu BpegHOCTH Ha TYOYJIOMHTE PCTHIINjaJIEH CKOP

KommnapanmjaTa Ha mpoceyHUTE BPETHOCTH Ha TyOY-
JIOMHTEPCTULMJATHUOT CKOp Ha KpajoT Off UCIUTYBa-
HETO NMOoMely WCIUTYBAaHWTE IPYNM INOKaKa CUTHU-
¢ukanTHO (p<0,05) monmcky BpeHocTH Kaj STZ+CAN,
STZ+PER i STZ+CAN+PER rpynure BO OfHOC Ha
STZ rpymara. Op gpyra cTpaHa, BpeTHOCTUTE Ha Ty

OynouHTepcTUIjaTHAOT cKop Kaj SZT+CAN+PER
rpynarta 6ea curHupuKanTHO moHucku (p<0,05) Bo
OJIHOC Ha coofiBeTHUTE BpefiHocTH Kaj SZT+CAN u
SZT+PER rpynwmre, foneka Bpegaoctute Kaj SZT+CAN
u SZT+PER He ce pa3nuKyBaa CMrHU(PMKAHTHO TO-
Mmery cebe (p>0,05) (Tabexna 6).
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Ta6esa 6. [Ipoceuny BpeTHOCTH HA TYOYJIOUHTEPCTUIIM]jATICH CKOP

TybOyaouniuepciuuyujanen ckop

0-Ien 4-Henenn 8-Henemm  12-Hepenn
KonTtpoana rp.
X 0,333 0,308 0,310 0,292
SD 0,482 0,471 0,471 0,464
STZ
X 0,348 0,448 1,483% 1,840°
SD 0,487 0,506 0,688 0,374
STZ+CAN
X 0,231 0,423 1,172%0 1,208
SD 0,430 0,504 0,602 0,588
STZ+PER
X 0,318 0,519 1,207*% 1,273
SD 0,477 0,509 0,559 0,631
STZ+PER
X 0,304 0,480 0,759*0¢ 0,708*0¢
SD 0,470 0,510 0,689 0,624

220,05 vs Konrponsa rp., ’<0,05 vs STZ, °<0,05 vs STZ+PER and

STZ+CAN
Eaexiuporcka muxkpockotiuja

Haonure of oBue mcnmTyBama yKaxkyBaaT Ha pe-
HAJIHU OILITETYBamka KapaKTEePHCTHYHM 3a Jujade-
THYHa Hedpomartuja, co mocedbeH akUeHT Ha Mpo-
MEHHTE BO IJIOMepysiapHaTa puiaTpanucka 6apue-
pa (TToOMepyIapHUOT €HAOTE W TOIONUTHTE). YII-
TpPacTPYKTYpHaTa aHa/ln3a MOKaxa HapyllyBamba BO
TJIOMepyJIapHATE BUCHEPATHU ETUTEHN KIETKH,

MaHn(ecTHa KaKO HeBOelHauYeHa (py3mja Ha TO0-
OUTHATE MpopoKkeTony. McTo Taka, eBUAEHTO € 1
IPOLIMPYBAK-ETO HA ME3aHTUjATHIOT MaTPUKC CO
3aie0enyBamkbe Ha IoMepyliapHaTa 0a3ajHa MeM-
OpaHa TOpajy [EMO3UTH Ha 6Ga3aHO-MeMOpaHO3eH
CKJIEpOTHYEH MaTepHjall. Bo KpBHUTE caioBU Ha
PEHATHAOT MapeHXUM EBHJICHTHA € MeHjajiHa XH-
neproduja co HA30K CTETeH Ha 3ajje0eyBame Ha
naTiMata (Cnuka 4).

duckycuja

Bo oBaa cryguja Ha eKCliepUMEHTAIHO UHAYLMPAH
nujabeT, a MOoCIeoBaTeTHO Ha TOA U iujabeTHIHa
HedponaTuja, 6ea NMPOLECHYBAaH U KOMIApUpPaHU
peHONpPOTEeKTUBHATE €(heKTU Ha MOHOTEepanmjara
cO KaHyiecapTaH (mpeTcraBHUK Ha ARB) u nepuH-
ponpun (npercraBHuK Ha AKE-nHxu6uropure) BO
OflHOC Ha KOMOWHAaIMjaTa KaHAecapTaH/TIepPUHIO-
MIPWJI IPUMEHETH BO HUCKHU JIO3H.

Cn. 4. EnexTpoHcka M]/IKpOQ)OToaq)I/Ija Of1 CTaOpLIH CO AujabeT paH co STZ, 12 nepena. (A u B) HeBénHaqua ¢ysuja Ha
TIOROIUTHATE MPOIOJIKETOIH, 1 TIPOIINPYBahe Ha ME3aHIMjaTHIOT MaTPHKC cO 3afie0enyBamhe Ha TIIoMepyIapHaTa Oa3anHa MeM-
Gpana (3rosiemyBambe x20000)

EnnokpaTtHaTa agMunaucTpanuja Ha STZ npeau3Bu-
Ka nmjabeT, co n3pazeHa abyMUHypHja, Ipocienie-
Ha CO JIOIIIA OIIIITa COCTOj0a, HaMallyBamke Ha Telec-
HaTa TEKWHA W 3rojieMyBame Ha muypesara. Hajro-
JIeM JIeT Off OBME CUMIITOMH U 3Hauy 6ea MaHu(ecT-
HU BeKe 10 4 Heplenau, a ucTuTe O6ea Mou3pa3eHu 1o
8 omHOCHO 12 Hepeny oy agMuHKCTpanyjaTa Ha STZ.
Ha kpajor on crynmjarta, kKaj STZ-rpynaTta craopuw,
EBUICHTHPAHO Oellle CUTHU(DUKAHTHO 3TrOJIEMyBame
Ha BPEIHOCTUTE HA OJHOCOT TeXKWHa Ha OyOper/Te-
JIECHa TeXXWHA BO OJHOC Ha KOHTPOJHATA IrpyIia Ha
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CTaopLy, ITO yKa’KyBa HA 3HAa4yajHU OLITETYBamba
Ha 6yOpesuTte. [loTBpyia 3a pa3BojoT 1 porpecujaTa
Ha fujabeTryHaTa HepponaTuja Kaj eKCIepUMEH-
TaJIHUTE KUBOTHH HECOMHEHO MPETCTaByBaatT MaTo-
XHACTOJIOLIKWATE aHAIU3U Ha OyOPE’KHUTE IPUMEPOLH.
ITaTOXHCTONOWIKNTE UCOUTYBamkaTa CO CBETIIOCEH
MUKPOCKOII IO 8 Hele/u Kaj AnjaGeTUIHUTE CTAOPLU
MOKaXXyBaaT NPUCYCTBO Ha IIIOMEPYJIONaThja Kapak-
TepU3MpaHa co 3ajicOeyBambe Ha Oa3anmHaTa MEM-
OpaHa, eKClIaH3Wja Ha ME3aHTHjaTHUOT MaTPHKC, ap-
TepHOJIapHa XHjalTMHO3a KaKO M WHCYTaTUBHU MPO-
TEMHCKH JICTIO3UTH KOU BPIIAT ONCTPYKIKja HA He-
kou kanunapy. ClIu4yHY, HO Off IOTEKOK CTeleH Oea
MATOXHUCTOJIOMIKUTE MPOMEHN Ha OyOpe3uTe Kaj mc-
TaTa rpymna Ha KMBOTHH 1o 12 Heenn ojf agMHUHUC-
TpanyjaTta Ha cTpenTo30TounH. COpoBeIeHUTE ce-
MUKBaHTUTATUBHU aHAIW3U HA [IIOMEPYJIUTE U TyOy-
JIOUHTEPCTULIMjATHUOT KOMIIAPTMAaH UCTO Taka ykKa-
>KyBaaT Ha 3HaYajHM HapyIlyBara BO TIIOMEPYIUTE
7 TyOYJIOMHTEPCTULYMOT Kaj MCIIMTYBAHUTE SKUBOT-
HU. BpegHocTuTe Ha INIOMEpYIOCKIEPOTUYHUOT UH-
EeKC U TyOyJIOMTEPCTHLH]jATHIOT CKOP TI0 8, a 0cobe-
HO 1o 12 Hefenu of aiMUHUCTpaljaTa HA CTPENTO-
30TOLMH Oea 3a HEKOJIKY MaTH MOBUCOKHM BO OTHOC
Ha KOHTpOJIHaTa IpyIa, IITO yKaxKyBa Ha pa3Boj Ha
YMEPEHH /10 TEIIKU HapyllyBamba BO [TIOMEPYJIUTE U
TyOynouHTepcTUIMyMoT. OBHE HaOAU ce BO COrJiac-
HOCT co HaopguTe Ha Nevin E., cnopep kou rimomepyJio-
naTHjaTa BCYIIHOCT IPETCTaByBa HajBaskHa CTPYKTYPHA
TIpoMeHa Kaj aujabetnyHaTa Hedponatyja [13]. Oc-
BEH TOAa, XMCTONATOJIOIKUTE UCTIUTYBaka Ha Oyope-
3UTE MOKAXKyBaaT U 3HALM 32 MHTepCTUIMjamHa puod-
po3a u TyOynapHa fuaTtanyja, ITo € BO COIJIaCHOCT
CO HaopuTe Off cTyAnjaTa Ha Huang et al., BO KoOja Kaj
IjaGeTUYHN TJIYBUHM CE€ PETUCTPUPAHM TIOMEpY-
JlapHa xunepTpoduja, ClIopagudHa HHTEPCTHUI]jal-
Ha (pubpo3a u TyOymnapHa aTpoduja 6e3 MpeKyMepHO
n3paseHa [IIoMepyJIapHa ckieposa [14].

MoHotepanujaTa co KaHfecapTaH WX IEpUHAO-
NpWJI TIOYHaTa 4 HeleNn 10 aAMIUHUCTpaNnjaTa Ha
CTPENTO30TOLMH pe3yATUpalie caMo co napimja-
HU peHonpoTekTnBHU edpekTn. Kaj BeTe rpynm Ha
CTAaoOpLU, HAaKO CUTHU(PUKAHTHO HaMaJleHu, IO 8 U
12 Hepenu o agMUHUCTpaLAjaTa Ha CTPENTO30TO-
LIMH, c¢ yIITe 6ea JIECHO I0 YMEPEHO U3pa3eHu anoy-
MUHYpHUjaTa U NAaTOXUCTOJIOIINTE HapyLIyBamka BO
[JIOMEPYJIUTE U TYOYyJIOMHTEPCTULMYMOT. 3a pa3iu-
Ka off Toa, KOMOMHHpaHaTa Tepanuja co KaHgecap-
TaH U MEPUHAONPUII, KOja OBO3MOXYBa JIBOjHA OJI0-
Kaja Ha RAS, mokaka curHn(huKaHo MOTOJIEMH pe-
HONPOTEKTUBHN €(heKTU BO OJHOC Ha MOHOTEpa-
nyjaTa co ABaTta Jieka. ['pymaTa Ha cTaopum Kaj Ko-
ja Oermle nmpyMeHeTa 1BOjHa Oiokaja Ha RAS nmarie
caMo JIECHO u3pa3eHa alOyMUHYypHja U IaTOXUCTO-
JIOLIKY HAOJ KOj IOKa)KyBa CaMO HapyllyBamba Of
JieceH cTeneH. AHanu3aTa Ha OyOpesKHUTE IpuMe-

pouu (TJIIOMepYyIOCKIEPOTHYECH MHAEKC 1 TyOYIONH-
TEPCTULMjAJIEH CKOP) 1O 8, a yIITe NOU3pa3eHo Mo
12 Hepenu, mokaxa CUrHU(PUKAHTHO MOHUCKU BpEJ-
HOCTH BO OJJHOC Ha TPYIUTE KOM IprMaa MOHOTepa-
Imja co efieH of ABaTa jeka. BpegHocrure Ha oBue
[apaMeTpu Kaj oBaa €KCIEpUMEHTAaJIHa Ipyla Hako
curHu(hrKaHoO ce pas3nukyBaa, Oeca OJUCKY 0 Bpef-
HOCTHTE PETUCTPUPaHU Kaj KOHTPOJIHATA TpyIa.
Ilopano, uctpaxkyBamaTa BO OJHOC Ha MOJIEKyJIap-
HUTE MEXaHW3MH Ha Pa3BOjOT Ha iujabeTyHaTa Hed-
poratyja u IpOTEUHypHjaTa TaaBHO Ouie pokycupa-
HM Ha eKCIaH3WjaTa Ha ME3aHTHjaIHMOT MAaTPHUKC U
3a1e0eNyBakbEeTO HA [JIOMEpYJapHaTa Oa3anHa MeM-
OpaHa KaKo TJIaBHM HapyIlyBama Kaj AnjadeTHIHa-
Ta riaoMepynonaThja [4]. MefyToa, reHe3aTa Ha TIpo-
TeVHypHjaTa Kaj AnjabeToT He € [EeTOCHO pa3jacHe-
Ta CO eKClaH3MjaTa Ha MEe3aHTHjaJTHIOT MaTpuKc. Ka-
KO MHOT'Y BepojaTHa NpuurHa Tpeba fia ce 3eMart Mpo-
MEHUTE BO MIIOMepYIIo-(puTpanuckara Gaprepa, Koja
LITO € COCTaBEeHa OfI: IJIOMEpYJIapeH EHIOTEINYM, ITI0-
MepyJapHa 6a3aiHa MeMOpaHa 1 TOfAOIUTH (TIIoMe-
pYJIapHU BUCHECPATHH CTIUTETUATHHA KIICTKH).
I'nomepyaapen enooitieauym: ce cMeTa jieka eHflo-
TenmjaHaTa uCQYHKIMja pe3yITHpa cO TPOTEHHY-
pHuja, Koja IITO ce BIOIIyBa IMOJ BIWjaHWE HA WH-
TParioMepyJIapHUOT XEMOAMHAMCKH cTpec [15-16].
Mefyroa, 1 IOKpaj rOJIeMHUTEe OLITETYBamba KOM MO-
KaT fa OuplaT NpUCyTHH, TIIOMEPYJIAPHUOT CHAOTE-
JIUYM MOXKE fia Oufie IpeukKa 3a nepMeadUIHOCTa Ha
nporeunute [17,18].

I'nomepyaapra 6asanna membpana: 3anedenyBambe-
TO U I'yOEHETO Ha CeJIEKTUBHOCTA KAKO Pe3yiTaT Ha
nujabeToT ce cMeTa feka MoXKe fla OujaT mpuurHa
3a mojaBaTa Ha nmporeuHypujata [19,20]. MeryToa,
ry0emeTo Ha CeTICKTUBHOCTA Ha TIIoMepyiapHaTa 6a-
3aiHa MeMOpaHa caMo AEeJIYMHO ja o6jacHyBa Mpo-
TenHypHjaTa [21], co orieq Ha Toa IITO HaMaTyBa-
HETO Ha HETaTHBHO HaeJeKTPU3MPaHUTE NPOTEO-
IJIMKAHU Ce MojaByBa BO MoKacHaTa ¢paza Ha juja-
6eTnyHaTa HedponaThja, MOHEKOTAll JOJTO IO Mo-
jaBaTta Ha MUKpoanoymuHypuja [22]. OBa noBemyBa
10 3aKJIy4OK jieKka (prHanHaTa Oapuepa 3a Iua3mart-
CKHUTE IPOTEUHHU BCYIIHOCT IIPETCTaByBa TEHKaTa
mujacpparma Ha nogonuTuTe [23]. Pesynararure of
moroJjieM Opoj OMONTUYHM CTY[IAU CIIPOBECHH Kaj
NaUeHTH co AujabeTec METUTYC U HEKOJIKY eKcIle-
PUMEHTAIHU CTY[UH TOKaXyBaaT Jieka (PyHKIHO-
HAJIHUTE U CTPYKTYPHH OLUTETYyBaka Ha MONOLUTH-
Te ce jaByBaaT MHOTY paHO Kaj AujabeTmyHaTa Hed-
pomatuja [24-28].

HaopuTte op ucrpaxkyBamaTa CIPOBE[IEHH CO €JIeK-
TPOHCKA MUKPOCKOIIHja Off OBaa CTyAHja ce BO COT-
JIaCHOCT CO BaKBUTE IOATOLM M TIOKaxKyBaaT jeKa
Kaj eKCIepruMEeHTATHO HHAYIMpaHaTa [ujadeTnaHa
HeppomnaTHja co CTPENTO30TOIMH, TOCEOHO m3pase-
HU CE HapyIIyBamaTa BO IJIOMEPYJIApHATE BHUCLEPA-
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HM KJIETKH, MaHU(eCTHI KaKO HEeBOeAHaueHa (y-
3Wja Ha MOJJOLMTHUTE MPOJOIKETOLH.

TounaTta eTHONOTHja HAa OLITETYBAKHETO N TyOeHe-
TO Ha MOJOIUTUTE Kaj MujabeTndHaTa HedpomnaTu-
ja e c¢ yuITe HeJOBOJIHO pa3jacHeTa U CleKyJIaTuB-
Ha, HO CE CMETa Jieka BO OCHOBA JIeXKaT /IBa MEXaHM3-
Ma M TOa: alloNTO3a Ha MOJOLUTHUTE U OfiJICIyBamke
Ha IOIOLUUTHUTE Off IJIoMepyJiapHaTa Oa3ajiHa MeM-
OpaHa ¥ HMBHA eJMMUHALKja CO YprHAaTa (MOJOIUTO-
neHuja). Bo ofyienyBameTo n anonTo3aTta Ha HOJIO-
LUTHUTE, 3HayajHa yJIora MOXe 1a UMa U 3roJIeMEHO-
TO HUBO U IIPEKyMepHaTa aKTUBHOCT Ha MHTPArJo-
MepyJapHUOT TpaHCOPMHUPAUKH (paKTOp Ha pacT
(TGF-B), a mocebno TGF-B1 [29-31]. TTopaToruTe,
3a IpUMapHaTa yJora Ha alonTo3ara Kaj XyMaHara
mujabeTuyHa HeppomnaTyja ce ce yIlITe JIUMUTUPAHH.
Meryroa, anonro3aTa, Kako €€H Off ITTaBHUTE Me-
XaHW3MU BO Pa3BOjOT Ha AujabeTnyHaTa HE(ppoma-
THja e MoKakaHa BO HEKOJIKY in vitro 1 in vivo ekc-
nepuMeHTanHu cryauu. Ilpu Toa, Kako riaBeH ak-
TOp 3a Pa3BOjOT M MHAYKLMjaTa Ha armoNTo3aTa ce
n3MBojyBa anrnoren3uH-11. Yirre Bo Tpyaot Ha Suzuki
J, et al., e mokaxaHo jeka aHrmoreH3uH-1I mocegyBa
aHTUMPONM(EPATUBHI U TPOATIONTOTHYKA e(eKTH
Ha BacKyJIapHUTE Ma3HU MYcKyaHU KieTku (VSMC)
[32]. Pe3yaraTure Of HEKOJIKY CTY[AMU NOKAXKYBaaT
meka aHrmoTeH3uH-1I ja cTuMynupa amonTo3aTa He
camo BO TyOyJIapHUOT OyOpesKeH KOMIIAPTMaH, TYKY
7 BO TJIOMEpYJIUTe U UHTepcTHImyMoT. McToBpeme-
HO, pe3yJTaTUTe Off OBUE CTY[AMHU MOKaXKyBaaT fieKa
anonTro3aTta MHAyIUpaHa co aHrnoTeH3uH-1I Moke
Ja ce npeseHnpa co ynorpeda Ha AT-1 Giokaropu
(xangecapran) [33].

Bo crynmjaTta Ha Menini S, ef al., n3BeeHa Ha eKc-
NepUMEHTAJIeH MOJIes Ha iujabeTryHa HepponaTuja
UHyIpaHa CO CTPENTO30TOLMH Kaj CTaopLy € IOo-
KaxKaHO JIeKa e[Ha Off TJIaBHUTE MaTOJOMIKU TpO-
MEHH, BCYIIHOCT NPETCTaByBa 3rojeMeHaTa anomnTo-
3a BO IJIOMepyJiuTe, IOCEOHO U3pa3eHa BO MOAOLH-
THUTE, BO ciopef0a co HeiujabeTUIHUTE CTaopIH [34].
[Tocrojat mumuTrpaH 6poj Ha EKCIIEPUMEHTAITHHU CTY-
UM Ha CTAaOpIH BO KOU OWJIO MCIMTYBAHO BIHja-
HueTo Ha KoMOuHanjata AKE naxubutopn/ARBs
Ha PEHAIIHNUTE OITETyBama Kaj AujabeTnyHa HEed-
ponaTyja MHAYLUpaHa cO CTPENTO30TonuH. Pe3yi-
TaTUTE Off OBHE UCIUTYBama MOKaxkane CUrHI(pHU-
KaHTHO MOoAo0pyBame HA peHanHaTa (PyHKIFja co
KOMOWMHaIFjaTa BO Criopefda co MOHOTeparjaTa, BO
OJJHOC Ha KJIMPEHCOT Ha KPEaTUHUHOT, IPOTEUHYPH-
jata m peHangHaTa xucronorgja. Bo ogHoc Ha mpo-
TenHypujaTa 3ab6eeskaHo € 3HauajHO HaMallyBame
co komOnHajata AKE naxu6utopn/ARBs Bo ofHOC
Ha MOHOTEpanyjaTta U Toa Kaj eKCIepPUMECHTATHUTE
MOJIeIM Kajie IITO MMa CUIHU(PUKAHTHA MPOTEUHY-
pyja, 3a pas3iuka of €KCIepUMEHTATHUTE MOJEIN
KaJie IITO NpOTerHypHjaTa He Ouiia n3pa3eHa Kako

LITO € Kaj XUNEPTCH3UBHATE PEHAIHH OIITETYBaha
[31,35-37]. IlogaTouuTe TOOMEHN KAKO Off XyMaHUTE
Taka W Off aHUMAJIHUTE CTY[IUU IOKaXKyBaaT KOM-
IUIEKCHA CNIMKAa BO OHOC HA MOTEHIMjaTHUOT Oe-
HeduT off TpeTMaHOT co KomOnHatjata AKE nHxu-
6utopr/ ARBs BO OCTBapyBam-eTO Ha PEHONIPOTEK THB-
uute epextn. Ce cMmeTa fjleka KOMOWHaNUjaTa nMa
nmono6pu epekTr Kaj nujabeTNIHaTa HedponaTuja
U XUIEPIPOTEHHYPUIHHITE 3a001TyBamka BO OAHOC Ha
e(peKTOT Kaj XUIEepPTEeH3NBHATE PEHAITHN OIITETYyBa-
Ha Kajie IIITO OBOj TPeTMaH HeMa lofjaTeH OeHeuT.
OgBue co3HaHM]ja MOXKeE /1a ce JOIKAT Ha (PAKTOT IITO
rJIaBHa KOMIIOHEHTa BO Mporpecujata Ha AujabeTnd-
HaTa HeponaTdja € NpoOMeHeTaTa pelenTopHa eKc-
npecyja Ha nHTpapeHamHnoT RAAS [38, 39], mto i
llaBa morojieMa MOXHOCT Ha JBOjHaTa OJIoKaja Ha
RAAS 3a nopgo0ap ecekT Kaj iujadbeToT BO OFHOC Ha
npyrute 3a6onyBama. lITo ce ogaecyBa 10 MpOTenHY-
pujaTa, TIIOMEPYJIAPHUOT IPUTUCOK- KOj € Peryiu-
pan o RAAS-uMa ronemMo 3HaueHme U MOXKe fja ouie
HamaJieH co KoMOnHupaHna RAAS-610kapa, co mrTo
ce oOjacHyBaaT nofgoOpute edekTu Ha KOMOUHMpA-
HaTa RAAS-6n0Kkajia Ha mpotenHypujaTa [40].

3aKkiayJ0K

Pesynrature noOMeHM U BO OBaa €KCIIEpUMEHTAIHA
CTy[¥ja jacHO MOTBPAYBaaT AcKa JIBOjHAaTa OioKana
Ha RAAS co nucku 103u Ha AKE-naxu6uTop (Tiepus-
norpui) u ARB (KaHfecapTaH) WMa CHHEPTHCTHIKA
eeKT BO OCTBapyBamkeTO Ha PEHOIIPOTEKTUBHUTE
edekTn. Taa MannecTrpa CUrHU(pIKAHTHO MTOU3pa-
3€HH PEHONPOTEKTUBHH €(DEKTH BO OTHOC HA MOHO-
TepamnujaTa co KOoj OWJIo Off iBaTa Jeka NpUMEHETH
KaKo MOHOTepanuja u Ou MoxeJa Jja IpeTcTaByBa
Me[MKaMEeHTO3Ha TepalycKa ONlyja 3a TPeTMaH Ha
MalyeHTu co fujabeTnyHa HedponaTyja.

KoHnpaukiu Ha uniuepecu. He e neknapupaH.

Jluteparypa

1.  Fioretto P, Mauer M. Histopathology of diabetic nephropa-
thy. Semin Nephrol 2007; 27: 195-207.

2. Mason RM, Wahab NA. Extracellular matrix metabolism in
diabetic nephropathy. J Am Soc Nephrol 2003; 14: 1358-1373.

3. Kanwar YS, Wada J, Sun L, ez al. Diabetic nephropathy: mecha-
nisms of renal disease progression. Exp Biol Med (Maywood)
2008; 233(1): 4-11.

4. Mauer SM, Steffes MW, Ellis EN, et al. Structural-functional
relationships in diabetic nephropathy. J Clin Invest 1984;
74:1143-1155.

5. Ziyadeh FN, Goldfarb S. The renal tubulointerstitium in dia-
betes mellitus. Kidney Int 1991; 39: 464-475.

6.  Remuzzi G, Bertani T. Pathophysiology of progressive neph-
ropathies. N Engl J Med 1998; 339: 1448-1456.

7. Vanhoutte PM. Endothelium and control of vascular function:
state of the art lecture. Hypertension 1989; 13: 658-667.



92

Penonporexrusun epextn Ha RAS 6nokana kaj qujader

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hollenberg NK, Fisher ND, Price DA. Pathways for angioten-
sin II generation in intact human tissue. Evidence from com-
parative pharmacological interruption of the renin system.
Hypertension 2000; 32: 387-392.

Huang XR, Chen WY, Truong LD, Lan HY. Chymase is upre-
gulated in diabeticnephropathy; implications for an alternative
pathway of angiotensin II-mediated diabetic renal and vas-
cular disease. J Am Soc Nephrol 2003; 14: 1738-1747.
Van den Meiracker AH, Man in 't Veld AJ, Admiraal PJ, et
al. Partial escape of ACE inhibition during prolonged ACE
inhibitor treatment; does it exist and does it effect the antihy-
pertensive response? J Hypertens 1992; 10: 803-812.
Nussberger J, Brunner DB, Wreber B, Brunner HR. Plasma an-
giotensins under sustained converting enzyme inhibition with ena-
lapril in normal humans. J Hypertens 1985; 3(suppl): S269-S270.
Saito T, Sumithran E, Glasgow EF, Atkins RC. The enhance-
ment of aminonucleoside nephrosis by the co-administration
of protamine. Kidney Int 1987; 32: 691-699.

Nevin E, Selma Y, Melek O, et al. Effects of ACE inhibition
on the expression of type IV collagen and laminin in renal
glomeruli in experimental diabetes. Acta Histochemica 2004;
106 (4): 279-287.

Huang W, Yves G, Nadine B, et al. Genetically increased
angiotensin I converting enzyme level and renal complications
in the diabetic mouse. Proc Natl Acad Sci USA 2001;
98(23): 13330-13334.

Deckert T, Feldt-Rasmussen B, Borch-Johnsen K, et al. Al-
buminuria reflects widespread vascular damage: the Steno
hypothesis. Diabetologia 1989; 32: 219-226.

Zatz R, Meyer TW, Rennke HG, Brenner BM. Predominance
of hemodynamic rather than metabolic factors in the patho-
genesis of diabetic glomerulopathy. Proc Natl Acad Sci U
S A 1985; 82: 5963-5967.

Deen WM, Lazzara MJ, Myers BD. Structural determinants of
glomerular permeability. Am J Physiol Renal Physiol 2001;
281: F579-F596.

Deen WM. What determines glomerular capillary permeabili-
ty? J Clin Invest 2004; 114: 1412-1414.

Kefalides NA. Basement membrane research in diabetes
mellitus. Coll Relat Res 1981; 1: 295-299.

Isogai S, Mogami K, Shiina N, Yoshino G. Initial ultrastructural
changes in pore size and anionic sites of the glomerular basement
membrane in streptozotocin-induced diabetic rats and their
prevention by insulin treatment. Nephron 1999; 83: 53-58.
Menne J, Park JK, Boehne M, et al. Diminished loss of
proteoglycans and lack of albuminuria in protein kinase
C-deficient diabetic mice. Diabetes 2004; 53: 2101-2109.
Vemier RL, Steffes MW, Sisson-Ross S, Mauer SM. Heparan
sulfate proteoglycan in the glomerular basement membrane in
type 1 diabetes mellitus. Kidney Int 1992; 41: 1070-1080.
Pavenstadt H, Kriz W, Kretzler M. Cell biology of the
glomerular podocyte. Physiol Rev 2003; 83: 253-307.
Patari A, Forsblom C, Havana M, Taipale H, Groop PH,
Holthofer H. Nephrinuria in diabetic nephropathy of type
1 diabetes. Diabetes 2003; 52: 2969-2974.

Koop K, Eikmans M, Baelde HJ, et al. Expression of po-
docyte-associated molecules in acquired human kidney di-
seases. J Am Soc Nephrol 2003; 14: 2063-2071.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Langham RG, Kelly DJ, Cox AlJ, et al. Proteinuria and the
expression of the podocyte slit diaphragm protein, nephrin, in
diabetic nephropathy: effects of angiotensin converting en-
zyme inhibition. Diabetologia 2002; 45: 1572-1576.
Mifsud SA, Allen TJ, Bertram JF, et al. Podocyte foot process
broadening in experimental diabetic nephropathy: amelioration
with renin-angiotensin blockade. Diabetologia 2001; 44: 878-882.
Kelly DJ, Aaltonen P, Cox Al, et al. Expression of the slit-
diaphragm protein, nephrin, in experimental diabetic nephro-
pathy: differing effects of anti-proteinuric therapies. Nephrol
Dial Transplant 2002; 17: 1327-1332.

Ding G, Reddy K, Kapasi AA, et al. Angiotensin II induces
apoptosis in rat glomerular epithelial cells. Am J Physiol
Renal Physiol 2002; 283: F173-F180.

Schiffer M, Mundel P, Shaw AS, Bottinger EP. A novel role
for the adaptor molecule CD2-associated protein in transfor-
ming growth factor-beta-induced apoptosis. J Biol Chem
2004; 279: 37004-37012.

Zoja C, Corona D, Gagliardini E, et al. Adding a statin to
combination of ACE inhibitor and ARG normalizes proteinuria
in experimental diabetes, which translates into full renoprotection.
Am J Physiol Renal Physiol 2010; 299: F1203-F1211.
Suzuki J, Iwai M, Nakagami H, ez al. Role of angiotensin II-
regulated apoptosis through distinct AT1 and AT2 receptors
in neointimal formation. Circulation 2002; 106(7): 847-853.
Eskild-Jensen A, Paulsen LF, Wogensen L, et al. AT1 receptor
blockade prevents interstitial and glomerular apoptosis but
not fibrosis in pigs with neonatal induced partial unilateral
ureteral obstruction. Am J Physiol Renal Physiol 2007; 292
(6): F1771-F1781.

Menini S, Iacobini C, Oddi G, ef al. Increased glomerular cell
(podocyte) apoptosis in rats with streptozotocin-induced diabe-
tes mellitus: role in the development of diabetic glomerular
disease. Diabetologia 2007; 50(12): 2591-2599.

Erman A, Veksler S, Gafter U, et al. Renin-angiotensin system
blockade prevents the increase inplasma transforming growth
factor beta 1 and reduces proteinuria and kidney hypertrophy in
the streptozotocin-diabetic rat. J Renin Angiotensin Aldosterone
Syst 2004; 5(3): 146-151.

Toblli JE, DeRosa G, Cao G, et al. ACE inhibitor and angio-
tensin type I eceptor antagonist in combination reduce renal dama-
ge in obese Zucker rats. Kidney Int 2004; 65(6): 2343-2359.
Zoja C, Corna D, Camozzi D, et al. How to fully protect the
kidney in a severe model of progressive nephropathy: a multi-
drug approach. J Am Soc Nephrol 2002; 13(12): 2898-2908.
Zimpelmann J, Kumar D, Levine DZ, et al. Early diabetes
mellitus stimulates proximal tubule renin mRNA expression
in the rat. Kidney Int 2000; 58(6): 2320-2330.

Wehbi GJ, Zimpelmann J, Carey RM, et al. Early streptozo-
tocin-diabetes mellitus downregulates rat kidney AT2
receptors. Am J Physiol Renal Physiol 2001; 280(2): F254-F265.
Schmerbach K, Kalak P, Wengenmayer C, ef al. Renal Outcome
in Equipotent Antihypertensive Treatment with Telmisartan, Ra-
mipril and in Combination in SHR-SP. Rats Clin Lab 2012,
58: 625-633.



Max Meo Ilpezaeo 2013; 67(2): 93-98

OpuzunaneH iwipyo

VARIATIONS IN LEVELS OF IL-6 AND HS-CRP IN CORONARY AND SYSTEMIC
CIRCULATION IN PATIENTS WITH ACUTE MYOCARDIAL INFARCTION

BAPUJAIIMU BO HUBOATA HA IL-6 1 HS-CRP BO KOPOHAPHATA U CUCTEMCKA
IUPKYJAIMNJA KAJ TAIIMEHTHU CO AKYTEH HTHO®APKT HA MUOKAPAOT

Hristo Pejkovl, Sasko Kedevl, Saso Panovz, Elizabeta Srbinovska-Kostovska' and Irene Lang3

'University Clinic of Cardiology, Medical Faculty-Skopje, “Laboratory of Molecular Biology and Genetics,
Faculty of Natural Sciences-Skopje, University "Ss. Cyril and Methodius", Skopje, Republic of Macedonia,
*Cardiology Clinic, AKH-Vienna, Medical University Vienna, Austria

Abstract

Introduction. Endothelial injury is the earliest and clini-
cally relevant pathophysiological process in the atheroscle-
rosis development. The loss of biological activity of the
endothelium causes reduction of nitric oxide and is rela-
ted to increased expression of pro-thrombolysed factors,
pro-inflammatory adhesive molecules, cytokines and che-
motactic factors. Cytokine such as the tumor necrosis fac-
tor-alpha (TNF-alpha) or interleukin 1(IL-1) may stimulate
the interleukin 6(IL-6) and interleukin 8(IL-8) expressions.
Methods. For the purposes of this study results of 38
patients with ST-elevation myocardial infarction were
evaluated and compared during the period of 2009-2012.
All patients included in the study underwent percutaneous
coronary interventions and thromboaspiration.

Results. The average level of IL-6 in peripheral blood
was 5,616,3, with minimum of 0,29 and maximum 31,1.
The peripheral blood samples showed higher values, the
average being 14,9425,8; minimum 0,5 and maximum
144.2. According to the Mann-Whitney U test, the diffe-
rence between the average levels of IL-6 in the peripheral
blood samples and the culprit samples was statistically
significant. The average value of CRP in the peripheral
blood of patients was 3,1£3,7; minimum 0,2 and maxi-
mum 15,37. The culprit sample showed higher values, the
average being 2,4813,3; minimum 0,16 and maximum 15,1.
According to the Mann-Whitney U test, the difference
between the average values of CRP in the peripheral sam-
ple and the culprit sample was statistically insignificant.
Conclusions. These variations of IL-6 levels in coronary
and systemic circulation indicate that IL-6 is produced at
the site of ruptured plaque by endothelial cells, macro-
phages and vascular smooth muscle cells, whereas CRP
has mainly hepatic origin and is driven locally by the
process of phagocytosis.

Key words: IL-6, hs-CRP, acute myocardial infarction,
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percutaneous coronary interventions

AnctpakT

Bogen, [ToBpenara Ha €eHAOTENOT NMpEeTCTaBYBa MOYe-
TEH U KJIMHUYKU pPeJeBaHTeH NaTO(MU3MOIOMKI
MeXaHu3aM BO pa3BOjoOT Ha aTepockieposara. ['ye-
HETO Ha OHMOJIONIKAaTa aKTUBHOCT HAa EHOTEJIOT
Ipeu3BUKYBa peayKlyja Ha a30THUOT OKCUN U €
[IOBP3aHO CO 3rojieMEHa eKCIpechja Ha IPO-TPOM-
00IUTUUKUTE (PAKTOPH, MPO-UH(PIAMATOPHUTE aTXE-
3WBHU MOJICKYJIY, UUTOKWHA U XeMOTaKTHIHH (haK-
Topu. IlpumapHuTe IUTOKMHM ja CTUMYIUpaatr Ipo-
nykuyjata Ha IL-6, Koj, nak, ja MHAynupa eKCIpecu-
jaTa Ha XenmaTaJHATE TeHU KOM ja MHAyLIHMpaaT eKc-
IpechjaTa Ha peakKTaHTUTE Ha aKyTHaTa ¢paza Ka-
kOB mTO ¢ C-peakTuBHAOT npoTenH (CRP).
Meromn. 3a menuTe Ha OBaa CTyauja 6ea eBalyupaHd
u criopefenu pesyararure of 38 nmauueHTu co CT-
eJeBanyja MIOKapyieH nHpapIT, TPETUPAHU CO TIep-
KyTaH!d KOPOHAapHM MHTEPBEHLMU W TpoMOoacnupa-
uuja Bo nepuonoT of 2009 no 2012 roguna.
Pesynraru. Cpenrara BpemHocT Ha IL-6 Bo mepudep-
HaTa KpB HAa NCOUTYBAaHUTE MAMECHTH U3HECYBAllle
5,616,3 (paur 0,29-31,1), BO mpuMepoLUTE Off KOPO-
HapHaTa UpPKYJalgja cpegHaTa BpeqHoct Ha IL-6 6e-
11Ie MOBKMCOKA ¥ M3HecyBaltie 14,94258, (panr 0,5-144,2).
Cnopen Mann-Whitney U Tect pa3nuknre Mery cpen-
HuUTe BpepHocTy Ha IL-6 Bo nepucepHaTa 1 KOpoHap-
HaTa IMpKyJamyja 6ea cratucTidky 3Hadajuu (p=0,02).
Cpennata BpenHocT Ha CRP Bo mepucepHaTa KpB Ha
UCIUTYBAaHWUTE MAIMEHTH M3HecyBare 3,113,7 (paHr
0,2-15,37), BO mpuMepoIuTe Off KOpOoHapHATa IHp-
KyJanmja cpegHaTta BpegHocT Ha CRP 6errre moHncka
n mHenyBane 248133, (panr 0,16-15,1). Cnopen Mann-
Whitney U TecT, paznukure Mel'y CpeHUTE BPEIHOCTH
Ha CRP Bo mepudepHaTa m KOpOHapHaTa IUPKYJa-
ja 6ea CTaTUCTUIKY HE3HAYAjHHL.

3akmy4ok. OBue pa3nuku Bo HUBoaTa Ha IL-6 BO Ko-
pOHapHaTa U cUCTeMcKaTa LpKYyJlaluja cyrepupaaT
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meka IL-6 ce mpopy@pa Ha MECTOTO Ha PyNTypHpa-
HaTa IUIaKa Off CTpaHa Ha eHIOTEKHNUTE KIIETKH, MaK-
podarute 1 BacKyJlIapHUTE Ma3HU MYCKYJIHU KJIETKH,
popeka LIPIT uma noTekIio of XenapoT U MpeKy Mpo-
LECOT Ha (paronurosa ce cpekasa Ha MECTOTO Ha PYII-
TypupaHaTa IiaKa.

Kuyunn 360posn: IL-6, hs-CRP, akyTeH nH(papKT Ha
MHUOKAapJI, MEPKYTaHU KOPOHAPHU UHTEPBEHIUU

Introduction

Endothelial injury is the earliest and clinically relevant
pathophysiological process in the atherosclerosis develop-
ment [1]. There is an increased risk of cardiovascular di-
seases in patients with endothelial dysfunction [2]. The
loss of biological activity of the endothelium causes re-
duction of nitric oxide and is related to increased expre-
ssion of pro-thrombolysed factors, pro-inflammatory adhe-
sive molecules, cytokines and chemotactic factors. Cyto-
kines decrease bioavailability of NO, thus increasing the
production of reactive oxide groups (ROG). ROG reduce
the activity of NO directly through oxidation modification
of NO-synthetase or guanosine cyclase. The reduced bio-
availability of NO influences the regulation of the expre-
ssion of the vascular cell adhesion molecule-1 (VCAM-1).
VCAM-1 causes linking of monocytes and lymphocytes
in the endothelium, which is actually the first step of
vascular wall invasion [3].

Another effect of the NO is inhibition of the lymphocytes
adhesion. The NO reduction also induces expression of
the monocyte chemotactic protein-1 (MCP-1), which results
in activation of the monocytes [4,5]. NO is in permanent
equilibrium with endothelin 1(ET1), which regulates the
vascular tonus. Plasma concentrations of ET1 increase
in patients with advanced atherosclerosis and these are in
positive correlation with the seriousness of the disease.
Except for vasoconstrictory action, ET1 causes adhesion
of leukocytes and formation of thrombi [6].

With dysfunctional endothelium there is expression of R-
selectin (stimulated by agonists as the thrombin) and E-
selectin (induced by interleukin 1(IL-1)) or tumor necro-
sis factor-alpha (TNF-alpha) [7]. The expression of the
intracellular adhesion molecule 1(ICAM-1) by the macro-
phages and the endothelium and the expression of VCAM-
1 from the endothelial cells are induced by the inflamma-
tory cytokines such as IL-1, TNF-alpha and interferon-gama
(IFN-gama) [8].

Endothelial cells produce MCP-1, too, stimulating the fac-
tor of monocyte colony (M-CSF, monocyte colony sti-
mulating factor) and interleukin 6 (IL-6) which streng-
thens the inflammatory cascade. The production of IL-
6 by the smooth muscle cells is the main stimulus for
production of C-reactive protein (CRP). The studies have
shown that CRP plays a role in the pro-inflammatory

condition of the plaque through mediation of the mo-
nocyte activation and through stimulation of the mono-
cytes that release IL-1, IL-6, and TNF-alpha [9]. The inju-
red endothelium is the site where lipids freely enter the
sub-endothelial area.

Cytokine such as the tumor necrosis factor-alpha (TNF-
alpha) or interleukin 1(IL-1) may stimulate the interleu-
kin 6(IL-6) and interleukin 8(IL-8) expressions. These
cytokines are produced by neutrophils and macropha-
ges located in the atheromatous plaques. They are deri-
vatives of non-vascular sources and are reflection of ge-
neralised inflammatory conditions such as chronic infec-
tion, conditions related to atherogenesis and its clinical
manifestations. The presence of vascular and extravas-
cular sources of inflammatory cytokines is individual [10].
The primary cytokines (TNF-alpha), IL-1, stimulate pro-
duction of endothelial cells, adhesive molecules, procoagu-
lants and other mediators that are found in the circulation.
The primary cytokines also stimulate production of me-
ssenger cytokin IL-6 which induces expression of hepatic
genes leading to activation of the acute stage reactants such
as C-reactive protein (CRP) found in the circulation.
TNF-alpha also causes stimulation of IL-6 [11-13].

In acute coronary syndrome patients the leukocytes ad-
hesion is increased, which points to strong inflammatory
response in these patients.

Materials and methods

For the purposes of this study results of 38 patients with
STEMI were evaluated and compared during the period
of 2009-2012. All patients included in the study underwent
percutaneous coronary interventions and thromboaspiration.
The results of the inflammatory markers obtained in the
coronary (culprit lesion) circulation and systemic circulation
of random patients were compared. The levels of inflamma-
tory markers in the systemic circulation after 6 months
were considered as control group compared with the level
of inflammatory markers in the coronary circulation with
same patient.

The coronary angiographies and re-coronary angiographies
were performed by standard procedures in the Labora-
tory for interventional cardiology, University Clinic of
Cardiology, Skopje using Shinoby apparatus.

All percutaneous interventions were done by transra-
dial approach.

After identification of the culprit lesion, 100 IU/kg he-
parin was applied. The culprit artery was entered with
6F guiding catheter and Guard Wire. Export catheter is
6F (1,37 mm internal lumen). At its proximal end a va-
cuum syringe is connected while the distal point during
aspiration of the thrombus is a guide in front of the wire.
When opening the vacuum syringe with simple mechani-
cal aspiration, the thrombus is eliminated from the coro-
nary artery. PCI was performed by pre-dilatation and in-
stalling of one or more stents.
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Blood Collection and Plaque Aspiration

The blood samples were collected according to the fo-
llowing protocol. Firstly, sample was taken from the ra-
dial artery, which is peripheral blood. Samples from the
occlusion areas were taken with the first aspiration imme-
diately at entering into the lesion; the second aspiration
was done during passing through the lesion. Aspiration
catheter Export was used for the thrombus aspiration.
To this end, syringe filled with air was applied in order to
evade thrombus dilution. For prevention of thrombi adhe-
rence for the lumen, clearance with physiological solu-
tion was used prior to the next passing through with the
catheter. The separation of the aspirated plaque from
the blood was made by "seeding through" technique using
filter with pores of 40mm. The heparinized blood was
centrifuged and the obtained serum was frozen at -20C
for further analysis of specific parameters.

Immunochemical Analyses

For the study objectives, the following parameters were
examined:

e High sensitive CRP
¢ Interleukin 6 (IL-6)

Hs-CRP was determined on Roche-Integra analyzer using
commercial tests from Roche Diagnostics GmbH with
maximum coefficients varying from 2,8-5,8%.

For detection of specific antibodies to IL-6, Immulite sys-
tem was used from DPC, LA, USA. The Immulite system
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uses essay-specific antibodies or antigenes put on plastic
ball carriers as solid stage, reagent marked with alkaline
phosphatase and chemiluminescent enzyme-substrate.
The ball carrier is located in a test unit, which is a ve-
ssel in which the immune reaction is ongoing, the incu-
bation, the procedure of clearance as well as creation of
light signal. The whole process in the Immulite system
is automated. After application of previously dissolved
serum, the dissolving is equal for all antigenes (1:20) in
the test unit; incubation with alkaline phosphatase follows,
then liquid mixture is swiftly separated from the ball ca-
rrier in the process of clearance when the test unit rolls
with fast speed by it vertical axis. The unnecessary liquid
is collected in the appropriate chamber of the test unit, the
ball carrier is free and contains only the bound to itself
specific antibody. Then the bound antibodies are quanti-
fied with substrate which produces light. The lighting
emission detects the photo multiplication tube, and the
report for each sample is generated in its computer sys-
tem. The interpretation of the results is as following: if the
value is <0.9, the result is negative. If the value is >= 1,1,
the result is positive regarding presence of specific antibodies.

IL-6 was analyzed on Immulite 2000 analyzer with
application of chemiluminescent method by DPC with
maximum coefficient of variation of 11%.

Results
We evaluated and compared 38 patients with STEMI,

34(89,4%) were males and 4(10,5%) were females. The
average age of patients was 51 years (Figure 1).
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Fig. 1. Graphic presentation of patients’ average age

The average value of IL-6 in peripheral blood of patients
was 5,616,3, with minimum of 0,29 and maximum 31,1.
The peripheral blood samples showed higher values, the
average being 14,9125.8, where the minimum was 0,5 and
maximum 144,2. The difference between the average va-
lues of IL-6 in the peripheral samples and the culprit
samples was statistically significant (p<0,01).The average

value of CRP in the peripheral blood of patients was
3,1£3,7, minimum 0,2 and maximum 15,37. The culprit
sample showed lower values, the average being 2,48
+3,3, with minimum of 0,16 and maximum 15,1. The di-
fference between the average values of CRP in the pe-
ripheral samples and the culprit samples was statisti-
cally insignificant (p>0.01) (Tables 1, 2 Figure 2).
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Table 1. Average values of molecular parameters in peripheral samples and culprit samples
— acute phase

Acute phase  Variable Valid N Mean Minimum  Maximum  Std.Dev.
Peripheral IL-6 38 5,60763 0,29 31,13 6,25902
samples hs-CRP 38 3,10237 0,2 15,37 3,68248
Culprit 1IL-6 38 14,88789 0,5 1442 25,81322
samples hs-CRP 38 2,48053 0,16 15,1 3,32141

Table 2. The difference in molecular parameters in peripheral samples and
culprit samples-acute phase

Rank Sum Rank Sum

Variable Group 1 Group 2 U Z p-level
1IL-6 1249,000 1677,000 508,0000 -2,22318 0,026204
hs-CRP 1561,500 1364,500 623,5000  1,02329 0,306172
0-time
Correlation: r = .48222
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Fig. 2. Correlation of molecular parameters in peripheral samples and culprit samples in acute phase

The average value of patients’ IL-6 in peripheral sample
after 6 months was 3,7 13,9, with minimum of 1,13 and
maximum 19,5. The peripheral sample showed higher
values, the average being 4,114,5, where the minimum
was 1,58 and maximum 26,63. The difference between the
average values of IL-6 in the peripheral samples and the
coronary samples was statistically insignificant (p>0,01).
The average value of the patients’ Hs-CRP in the periphe-

ral blood after 6 months was 1,7+2,7, minimum 0,07 and ma-
ximum 12,6. The intracoronary sample showed higher va-
lues, the average being 1,612,5, with minimum of 0,1 and
maximum of 10,62. The difference between the average
values of Hs-CRP in the peripheral sample and the corona-
ry sample was statistically insignificant (p>0,01) (Tables
3, 4). Three patients (7,9%) died at 6 months follow-up.
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Table 3. Aaverage values of molecular parameters in peripheral samples and coronary

samples after 6 months

After 6 Valid

Variable Mean Minimum Maximum Std.Dev.

months N
Peripheral IL-6 35 3,68371 1,13 19,49 3,89559
sample hs-CRP 35 1,70294 0,07 12,6 2,74421
Culprit IL-6 35 4,07886 1,58 26,63 4,51393
sample hs-CRP 35 1,59971 0,1 10,62 2,46252

Table 4. Difference in molecular parameters in peripheral sample and

coronary sample after 6 months

. Rank Sum Rank Sum
Variable Group 1 Group 2 U Z p-level
1L-6 1145.000 1340.000 515.0000 -1.14524  0.252109
hs-CRP 1250.000 1235.000 605.0000 0.08810  0.929801

Discussion

The plaque rupture in acute myocardial infarction triggers
inflammatory processes, which are driven from the endo-
thelial dysfunction. The role of CRP is still controversial,
is CRP a mediator of a disease or a marker of an infla-
mmatory process? In our study the levels of hs-CRP from
the coronary circulation were notably lower compared to
the levels of IL-6 from the same blood samples. The
reason for the decreased levels of hs-CRP in coronary
circulation may be that the occluded artery represents a
closed environment and hence prevents systemic hs-CRP
reach the occluded artery as well as the increased local
uptake of hs-CRP in the process of plaque formation.

CRP is one of the most important acute stage reactants in
people. Although CRP is mainly produced in the hepar as
a response to injury or infection, it may also be found in
the wall of the blood vessels, synthetised by macrophages
and smooth muscle cells. Studies of Burke and Jabs sho-
wed presence of CRP in the atherosclerotic lesions and
the atherectomy samples [14]. In the atherogenesis pro-
cess, CRP is mobilizing LDL from the artery wall [15].
CRP is involved directly in the intra-plaque inflammatory
process through stimulating monocytes to release infla-
mmatory cytokines, while through LDL opsonization, [16]
CRP is a promotor of foam cells formation. CRP, through
activation of the complement, leads to further progre-
ssion and destabilization of the atherosclerotic plaques [17].
IL-6 is a cytokine which has a role in the humoral and
cellular immunity. It is produced as a response to many
factors among which are infection, IL-1, Interferon gama
and TNF-alpha [18]. Interleukin 6 is a central mediator to
the response of the acute stage and primary determinant
of the hepatic production of CRP. Although increased
levels of IL-6 are found in some chronic inflammatory
conditions, experimental studies indicate that vascular en-
dothelia and smooth muscle cells from normal arteries
and arteries with atherosclerotic lesions produce interleu-
kin 6. Interleukin 6 gene transcripts are expressed in athe-
rosclerotic lesions [19]. Prospective studies of healthy
and high-risk patients indicate that increased levels of
CRP, as marker of the IL-6 activity, are related to co-
ronary and cerebrovascular incidence [18,19]. The in-

creased production of interleukin 6 from the endothe-
lium and the smooth muscle cells has direct effects on
the proliferation of the plaque and its stability. In the
FRISC II study, IL-6 has been reported to be an inde-
pendent predictor of mortality in ACS patients. Appli-
cation of early invasive strategy in patients with increa-
sed levels of IL-6 results in dramatic (65%) reduction
of mortality after one-year follow-up [20,21].

Conclusions

Inflammatory processes play a pivotal role in all stages
of atherosclerosis. Many risk factors trigger inflamma-
tory reactions and injury to the endothelium.

Levels of high sensitive CRP in systemic circulation and
in blood samples from coronary arteries were approxi-
mately equal, while levels of IL-6 were higher in corona-
ry compared to systemic circulation. These variations of
IL-6 levels in coronary and systemic circulation sugges-
ted that IL-6 is produced at the site of ruptured plaque
by endothelial cells, macrophages and vascular smooth
muscle cells, whereas CRP has mainly hepatic origin and
is driven locally by the process of phagocytosis. These
findings suggest that many risks initiate activation of
local inflammatory process in coronary vessels which
leads to plaque rupture, formation of thrombi and occ-
lusion of coronary arteries and developing of ischemia
and acute myocardial infarction.

Growing evidence suggests that elevated plasma levels
of vascular wall inflammation markers may help to predict
future risk of plaque rupture.

Conflict of interest statement. None declared.
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OpuzuHanen iipyo
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PREVENTION OF POST-ENDOSOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY

PANCREATITIS
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AnctpakTt

BoBen. AKyTHHOT TaHKpeaTHT ce jaByBa BO 5-15% ot
CllydJauTe IO EHJOCKOIICKA PEeTpOrpajgHa XOJIaHTHO-
nankpearorpaguja (EPLIT) u ja npercraByBa Hajuec-
Tara cepuo3na kommuukaiuja no EPLIIT. Exgockon-
CKaTa MHTEPBEHLMja MOXeE []a PE3YITHPA CO efieM U
KOMIIPOMUTHpPaHA peHaka Ha MaHKPEeaCHUOT KaHall
LITO IPeTCTaByBa BaxKeH (PaKTOp BO NATOreHe3aTa
Ha maHKpeaTuToT. [laHKpeacHUTe CTEHTOBU MMaaT
LeJT MEXaHMYKY 12 ja MpeBeHNpaaT KOMIIPOMUTHpPA-
HaTa J[peHa)xka co IITO o HaMalyBaaT PU3MKOT 32
noct-EPUIT mankpeatut. LleaTa Ha Tpy#oT € fa ce
MPUKaKe NCKYCTBOTO Ha HalllaTa KJIMHUKA CO TaHK-
peacHuTe CTEeHTOBU BO mnpeBeHnuja Ha noct-EPIIT
IIAHKpeaTuT U [a ce fafe KpaToK IIpervief] Ha ocTaHa-
TUTE ONIWK 3a ipeBeHnyja Ha nocT-EPLI T maHkpeaTwT.
Metomu. Bo TpynoT ce Bkiyuenu BKynHO 10 manpeH-
TH Kaj KOM MOpajiy BUCOK pu3nK 3a noct-EPLIIT man-
KpeaTHuT € IIOCTaBeH NaHKpeaceH CTeHT. Ilankpeac-
HHUTE CTEHTOBU Oea MOJMETUIICHCKH, 7 (DpEeHIHH, CO
(pnan Ha AUCTATTHUOT Kpaj U BKYITHA TOJKUHA Off S IIM.
Pesynararu. Kaj 10 manmenT co moBeKeKpaTHA Heyc-
TENHA OOUU 3a OWMjapHa KaHWiIalyja Wiu Mpu-
KaT-NaMJIOTOMIja WIN TakK, MOBTOpeHH (TIOBEKe Off
TpPY) MTAHKPEACHN KaHWIAIX Oellie TIOCTaBeH MaHKpea-
ceH cteHT. Kaj 6 manueHTH, MO MOCTaBYBaKHETO HA
MAaHKPEAaCHUOT CTEHT, BO TEKOT HAa UCTAaTa NHTEPBEH-
1Ija YCIEIIHO ce KaHWIrpalie 1 OUInjapHOTO cTe0IIO.
IIpu Broporo EPLIII, kaj aBajua mar@eHT! YCIeTHoO
ce KaHWIpalle OummjapHoTo cTedIio, lofeka Kaj ipy-
TWTE JIBa MALEHTa ¥ IIOBTOPHUOT o0mJ| ocTaHa 6e3-
ycrienieH. Kaj HUTY efleH MalyeHT He Ce jaBU TEXKOK
noct-EPILIIT nankpeaTurt.

Jaknyuok. Hammmre nmpBuYHE MCKycTBa yKasKyBaaT
JIleKa NaHKpeacHUTe CTEHTOBY UMaaT eheKT BO Tpe-

Kopeciiondenyuja u peiipuniti 0o: Topru Jepuban, J3Y Yuusep-
3UTEeTCKa KIMHHUKA 3a racTpoeHTepoxemaToinoryja, "Boamancka"
17,1000 Ckomje, P. Makenonuja; E-mail: gderiban @ gmail.com

BeHlyja Ha nocT-EPLIIT mankpeaturort. [IponeHTOoT
Ha nioct-EPUII nankpeaTnT Kaj CeNEeKTUPAHN PU3IY-
HU manueHTn n3Hecysa u 1o 20,5%. Co nocraByBa-
HETO Ha NMAHKPEaceH CTEHT Kaj HAlllUTe BUCOKO pU-
3MYHM NAMEHTH, BO HUTY €ICH CIIy4aj He Ce jaBU yMe-
per mmm Texkok noct-EPLIIT mankpeatnt. OcranyBa
BO HaTaMOILHU CTYAUM Jia ce MOTBpAM epukacHocTa
Ha NMaHKpPEacHUTE CTEHTOBH BO MpEBEHIHja Ha MOCT-
EPUII nankpeaTuToT, HO 1 Jia C€ NPOLEHU JaIH Tpe-
0a ma ce mpoummnpaT UHAUKALUATE 32 TAHKPEaCHO-
TO CTEHTUPAKE.

Koyunn 360posu: EPLIII, mankpeaTuT, maHKpeacHu
CTEHTOBHU

Abstract

Introduction. Acute pancreatitis presents the most co-
mmon complication after endoscopic retrograde cholan-
giopancreatography (ERCP) occurring in 5-15% of patients.
Instrumental manipulation during the procedure may
result in edema of the papilla and/or pancreatic duct
causing impairment of the pancreatic drainage. Impaired
pancreatic drainage plays an important role in the pa-
thogenesis of acute pancreatitis. Pancreatic stents aim to
preserve outflow of the pancreatic juice thereby reducing
post-ERCP pancreatitis. This paper presents our expe-
rience with the efficacy of pancreatic stents in reducing
post-ERCP pancreatitis and outlines further options for
prevention of post-ERCP pancreatitis.

Methods. In ten patients with increased risk for post-
ERCP pancreatitis pancreatic stents were placed. Risk
factors for post-ERCP pancreatitis were difficult cannu-
lation or repeated (more than 3) pancreatic cannula-
tions or precut papillotomy. The inserted stents were
flanged with a diameter of 7 F and total length of 5 cm.
Results. In 6 out of 10 patients, after multiple attempts
for biliary cannulation or repeated pancreatic cannulations,
a pancreatic stent was placed and subsequently the bile
duct was cannulated. In the remaining 4 patients a pan-
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creatic stent was placed and biliary cannulation attemp-
ted during repeat ERCP. In two patients biliary cannula-
tion succeeded in the second ERCP while in the other
two cannulation failed. None of these 10 patients had
moderate or severe post-ERCP pancreatitis.
Conclusions. According to our initial experience, pan-
creatic stents showedefficacy in preventing post-ERCP
pancreatitis. None of our stented patients developed post-
ERCP pancreatits while this complication occurs in about
20,5% of unstented (high risk) patients. Further experien-
ce is required to confirm our promising initial data and
to assess if this technique also reduces post-ERCP pan-
creatitis in unselected patients.

Key words: ERCP, pancreatitis, pancreatic stent

Bosex

[Toct-EPLIII mankpeaTuToT ce aeduHmpa Kako Ae
HOBO HacTaHaT akyTeH nankpeatut no EPLIII. Ce
jaByBa Bo 5-15% op ciygante mo EPLIIT [1] u ce ka-
pakTepu3upa co jaka MaHKpeacHa abmomMmuHaiHa 0oJI-
Ka 1 6apeM TpUKpaTeH NOopacT Ha aMUIa3uTe Hac-
TaHATH BO TeKOT Ha 24 waca mo EPLII [2]. 3a pas-
suka of nocr-EPLIT maHKpeaTuToT, TpaH3UTOpPHA-
Ta XUnepaMmmiazemuja ce jaByBa Bo 75% op ciy-
yaute o EPUII u e 6e3nauajua [3]. Andriulli u cop.
BO CHCTEMATCKH TpETVIe]] Ha CTYIUX HAIIUIE IeKa IOCT-
EPLII nankpeatutot Bo 45% € JeceH MaHKPEaTuT,
BO OKOJy 44% yMepeHO TEKOK IMAHKPEeaTuT, JoAcKa
BO 11% e TexXoK maHKpeaTuT. MOpTaIUTETOT Kaj
namuentute co noct-EPLIIT nankpeaTut, BO 0BOj
CHCTEMAaTCKH Mperief] Ha CTYANU cO BKymHO 16885
naiyenTy, 6un 3% [4]. IlatocdusunonorujaTta Ha nmocT-
EPLIIT mankpeaTUTOT BKJIy4dyBa pPU3UK-(PAKTOPU
HOBP3aHH CO MALUEHTOT U PU3UK-(PaKTOPH MOBP3aHU
co uHTepBeHnmjaTta. Criopen Masci u cop. BO MeTa-
aHanu3a of 15 cryguu [5] Kako 3HavyajHu pakToOpH Ha
PHU3WK Off CTpaHa Ha MalUeHTOT ce UAeHTH(UIHIpPa-
HU mucyHkimja Ha OpueBnot cuakTep (RR 4,09,
95% CI 3,37-4,96), nperxopen nankpeatut (RR 2,46,
95% CI 1,93-3,12), sxencku moia (RR 2,23, 95% CI
1,75-2,84), Bo3pact nop 60 rogunu (OR 1,5, 95% CI
1,046-2,103) 1 OTCYCTBO Ha XPOHWYEH MMAHKPEATUT
(OR 1,87, 95% CI 1,00-3,48). ®akTopn Ha PU3KK TO-
Bp3aHU CO MHTEpBEHLMjaTa ce NPUKaT-NaIOTOMU-
ja (RR 2,71, 95% CI 2,02-3,63), uHjeKTUparme Ha KOHT-
pact Bo mankpeacHuoT Kanai (RR 2.2, 95% CI11,6-3,01),
noBekekpaTHu (moBeke off 10) oOuam 3a KaHUIanuja
(OR 14,9, 95% CI110,50-21,26), 6oska Bo Tek Ha EPLIIT
(OR 1,9, 95% CI 1,113-3,438), mamaioToMuja Ha MAHOP-
Hara narmmna (OR 3,82, 95% CI 2,003-7,106) u onanm-
(uKanyja Ha CeKyHIapHUTE MMaHKpeacHn KaHamm. Pu-
3UK-(PaKTOPHUTE ce KYMYJIATUBHY, TaKa IITO MAlUEHT

CO MOBeKe pU3NK-(haKTOPH MMa UCKIYYUTEITHO TOIEM
pu3uk 3a noct-EPLIIT mankpearnr.

Oiiyuu 3a pedyxyuja Ha iociu-EPILTT
UaHKpeatiuii

ITocTojaT noBeke papMaKOIIONIKHA areHCH 9ne JIej-
CTBO C€ MCIHMTYBAa BO OJHOC Ha MPEBEHUPAHECTO HA
noct-EPLIIT nankpeaturor. HecrepougHnure aHTHpEB-
Matuiy (HCAWJI) ce MOTEHTHN MHXUOUTOPH HA TIPO-
nH(namaropauTe MeanjaTopu docdonumnaza A(2)
Y TIPOCTarJIaHMH U TIOPajii BAaKBOTO HUBHO CBOJCTBO
ce UCnuTyBaaT Bo npeBeHnyja Ha noct-EPLIIT nan-
kpeaturt [6]. Elmunzer u cop. Bo MeTaananuza of 4
CTYAMHU €O BKYIHO 912 manyeHTH HalloJ feKa Ipo-
¢punaktuukoTo naBame Ha HCAW]] epexTrBHO TO
penyuupa noct-EPIIIT mankpeatutoT (RR 0,36 mo
pekranHo ammtmpame Ha HCAUW]T 0,36) [7]. Tnune-
pWI TPUHHUTPAT KakKO Ma3HO MYKYJIEH peJaKcaHC
MIMa CBOjCTBO /1a TO CHIKYBA MPUTUCOKOT Ha OieBHOT
C(PUHKTEP, HO BO MOMEHTOB IIOpafl KOHTPAJUKTOp-
HHUTE pe3yJTaTH BO OJHOC Ha YCIEIIHOCTa Ha Ipe-
BeHupawe Ha noct-EPUIT mankpeatur [8-11] He ce
MperopadyBa 3a pyTHHCKa npeBeHnrja. ComaTocTa-
TUHOT ¥ HETOBHOT CHMHTETCKH aHAJIOT OKTPEOTHHOT
ce TIOTCHTH! MHXMOUTOPY Ha €r30KpUHATA MaHKpeac-
Ha ceKpemyja co mTo 61 MOKEO /1a BIHjaaT Bp3 Ma-
TOreHe3ara Ha akKyTHUOT MmaHkpeaTut [12]. Pesynra-
THUTE Off MoBeKe cTyauu [13-16] 3acera He gagoa fo-
BOJIHO IOTBP/a 32 HUBHATA e(PUKACHOCT BO MpeBe-
Hupawme Ha nocT-EPLIIT maHkpeaTUTOT, HO BO mpe-
nopakute Ha EBpONcKOTO 3[py>KeHue 3a racTpouH-
TecTrHaNHA eHnockonmja (ESGE) e HamoMeHaTo jieka
ce ToTpeOHU MTOBEKe CTY/NH 3a Jia e MPOLeHN eek-
TOT Ha OKTPEOTHJIOT JIa/IeH BO IOBOJIHO BUCOKH 1031
(mapm 0,5mg) [17]. TIporeaznuTe MHXMONTOPY rabeKcar,
yIIMHACTATHH W HaaMOCTaT Me3WIaT UMaaT CBOj-
CTBO J1a IPEBEHNPAAT aKTHBUPAH-E Ha TPUIICUH TO-
pazgu mTo 6u MoKele 1a OupaT off KOPUCT BO Tpe-
BeHIWja u TpeTMaH Ha nocT-EPLIIT nankpeaTtnToT.
Cenak joceralHiTe CTy[iM IOKaKajle caMoO yMepeH
edekT Bo npeBeHipja Ha nocT-EPLITT maHkpeaturor,
[IpY LITO OBKE JIEKOBU UMaaT MHOTY BHCOKa IIeHa, a
HUBHATa aruiMKanyja € HempakTHYHA (JOJIroTpajHu
KOHTHHYMpPaH! MH(Y3UM) TaKa IITO 3acera He € MOX-
HO Jja Ce Ipernopaya HABHA PyTHHCKA npumMeHa [18,19].
Cymupaso, papMakoJIoIIKaTa MpeBeHIyja Ha TOCT-
EPULII nankpeatutoT 3acera € orpaHnyeHa Ha peK-
taman HCAMU]], [20]. OcranatuTe HaBeeHn Ipenapa-
TH €€ HEIOBOJTHO (PEKTUBHH, TELIKO IOCTAITHH 1 CO He-
MpaKTIYHA allJIiKalyja u/uiad MHOTY BUCOKaA IEHa.

Texnuuku acitexiniu tipu EPIL{I1 3a pedyxuuja Ha
iociu-EPIII iiankpeaiuiui

Kanunanygja co aTpaymarcka >Kuija-BOIU4 HaMECTO
MHjEeKTUPame Ha KOHTPACT, He3aBUCHO Aaiu ce pabo-
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TH 32 BUCOKO WJIM HUCKOOCMOJIAPEH KOHTpACT [21],
OBO3MOXYBa fja ce€ HaMaJKi OpOjOT Ha KOHTPACTHU
VMHjeKTHpama BO MAHKPEACHNOT KaHal [22] co mTo
ce HamanyBa u pu3ukort 3a noct-EPUIT nankpeatur
[23,24]. 3acera HeMa KOHCEH3YC €O KOj THII CTpyja Tpe-
0a fa ce m3BemyBa chMHKTEPOTOMHjaTa 32 [a Ce Ha-
manu pu3ukoT of noct-EPLIT nankpeaTut [25-29].

Ilankpeacro cilieHitiuparse

ITankpeacHnTe CTEHTOBU WHUIMjATHO Oea NMHU3ajHH-
paHu ¥ KOPUCTEHU BO TPETMaH Ha CTPUKTYPU WU
pYNTYypU Ha MaHKpeacHUOoT KaHan. OTKaKo MoyHaa
3a9eCTeHO Jla ce ymoTpeOdyBaaT, eKCIepTuTe 3abere-
>Kaa [ieKa cO HUBHATa IIpUMEHA ce NMPEBEHUpAaT U
enm3ou, 0cOOEHO Ha TeKOK, nocT-EPLIIT mankpeatur.
ITo HEKONIKY TOIWHN OBO] "e€KCIIEPTCKH CTaB" MOYHA
[a ce OTBPAyBa U CO PE3YJITATUTE Off PaHIOMU3UpPa-
HU KOHTPOJMPAHU CTYANH, a IOTOA U METaaHAIIN3U
[30,31]. Bo MeTaananu3a ofi 5 NpOCIEKTUBHU CTYIUA
co BKymHO 483 nmanueHTu pu3ukot 3a nocT-EPLITT
MAHKPEaTUT Kaj HECTEHTUPAHUTE TTAIMEHTH O TPH
MaTU NOBUCOK HACOPOTH IpynaTa Ha MalMEeHTH CO
nankpeaceH creHT (15,5% vs. 5,8%; OR 32: 95%)
[32]. KopucreHure maHKpPEacHW CTEHTOBU KMMaaT
mujameTap of 3 1o 7 ppeHun 1 TOIKUHA Off 2 10 8 1IM.
Honrure maHKpeacHu CTEHTOBU CE E€IUMHUHUPAAT
cnoHTano Bo 80-85%, gofeka KpaTKATE CTEHTOBU
Bo Hayt 90% op ciyuante (Cnuka 1).

p——

5 French

7 French

4 French

3 French

Ca. 1. [TanKpeacHHu CTEHTOBHU co gujameTap of 3 go 7P

Criopeqi HEKOM CTYIUH TIJIACHPAETO Ha TTAHKPeaceH
CTEHT J0BEyBa 0 MOP(OJIOIKY alTepanyy Ha Ka-
HaJIHUOT CUCTEM €IHAKBU HA OHHUE Kaj XPOHUYECH
maHkpeaTuT [33], HO pe3ynTaTuTe Of APYrH CTYyJun
HE TY MOTBPJUJIE BaKBUTE HAOMU Taka IITO MOAATO-
LIUTEe ce KOHTPAIUKTOPHHU T.€. UHKOHKTy3uBHU. Hac-
MPOTH COMHEHUETO 32 MOXKHH AJITEPALMY HA KaHa-

HHUOT CHCTEM, e(PeKTOT Ha MAaHKPEACHUTE CTEHTOBH
Bo npeBeHnyja Ha nocT-EPLIT mankpeaTuToT € He-
COMHEHO JjoKaXaH. [Topagn Toa MexaHW4dKara npe-
BeHnuja Ha ocT-EPLIT mankpeaTuToT € nHnImpa-
Ha Kaj COCTOjOUTE acOLUPaHU CO BUCOK PU3UK 3a MO-
jaBa Ha mocT-EPLIII mankpeatut [31,34].
MexannukaTa npeseHnmja Ha noct-EPLIIT nankpea-
TUT CO MAaHKPEacH! CTEHTOBU 3a NPB HaT ce IpuMe-
HyBa Ha KimHuKaTa 3a racTpoeHTepoXxenaTosoruja
o 2012 roguHa. Bo HaTaMOIIHAOT TEKCT Ke Ouge
MIPUKaXKaHO HAIIIETO UCKYCTBO CO MAaHKPEACHUTE CTEH-
TOBM BO nipeBeHIyja Ha nocT-EPLIIT nankpeaTutor.

Marepujax u meropu

Bo tpynoT ce Bkayuenu BKynHO 10 manueHTH, Kaj
KOM 3apajiy BUCOK pu3uK 3a noct-EPLIIT nankpeaTut
€ MocTaBeH nmaHkpeaceH creHT. CocTojou co BUCOK
pusuk 3a noct-EPLIIT mankpeaTuT Kaj HammrTe ma-
nueHTH Oea Temka kanunanyuja (co 10 wim noBeke
00Uy 3a KaHWIIanyja), Hajl TPU MaHKPEaCH! KaHW-
nanuu (co IBe WM MoBeKe onanu@uKanuy Ha MaH-
KpEacHWOT KaHaj) U mpukaTt-nanuinoromuja. Cure
EPUIT npouenypu ce paborenn Bo KabureTor 3a 6u-
nmjapHa eHgockonuja Ha KnnHukara 3a ractpoeH-
tepoxenaronoruja (I'EX) Bo Ckonje. aTepBeHImy-
Te ce padorenu co Olympus TJF 145 wunu Pentax Bu-
neonyonieHockony. KopucrennTe nmaHKpeacH! CTEH-
TOBH Oea MmiacTHYHU (TIONMHETWICHCKHN), CO Jrjame-
Tap of 7 ¢peHun, co iamn Ha IUCTATHUOT Kpaj (3a -

Ca. 2. EPLIIT nprka3 Ha niiacupaH MaHKpeaceH CTEHT (JIECHO)
7 OumjapeH CTeHT. 3apafy CTeHO3a Ha AUCTAIHIOT XOJIETOX
Oelle OTEXKHATA KaHWIaNyjaTa Ha OUIIMjapHOTO cTe6IIo Iopa-
mu mto Gerre MOTpeOHO fja ce TUIachpa NaHKPEACHUOT CTEHT
3a MOTOA YCIEIIHO Jla ce TUIacupa U OWINjapHUOT CTEHT
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pajgu cpedyBame Ha MPOKCHMMAalIHA MUTpaluja) u
BKYITHA JIOJKUHA Off 5 M. 2KunmTe Bopuiku Gea co
nujameTap of 25 wiu 35 nHun. [lamenture Gea ce-
AWpaHu co mpeMeanKkanmja Mugazomnam/byTuncko-
najaMuf co MyJICOKCHMETPUCKO MOHUTOpHpahe (6e3
MPKCYCTBO Ha aHecTe3uosior). CuTe MalyeHTH, OTKaKO
Oea JIeTaHO 3aMO3HACHN CO OYEKYBAaHUOT OeHedwr,
HO ¥ MOKHWTE PIBHIY W KOMIUIMKAIMKA Off METOAATa
¥Maa JIaficHO TIMCMEHA COTJIACHOCT 3a MHTEePBEHIMjaTa.

Pe3ynratn

Kaj 10 manuenTn, 3apaju Telka KaHWIalyja co Mo-
BEKEKpAaTHU HEYCIEIHN OOUIM Jja ce Bie3¢e BO Ou-

JINONIaHKPEATUYHUOT KaHaJIeH CUCTEM, IIOCTABEH €
MaHKpEaceH CTEHT NPHU BIE€30T BO NAaHKPEACHUOT Ka-
Han Kaj 6 manmenty Bo Tek Ha mpeoto EPLIIT, oTka-
KO € IIOCTaBEH MaHKpeaceH CTEHT, YCIEIHO € KaHU-
JIMpaHo u OunujapHoTo cre6o0. Kaj 2 manueHTd BO
Bropoto EPUII ycnemHo ce kanunupariie ounujap-
HOTO cTe0J10, lofieKa Kaj ApYIuTe fiBa U IOBTOpe-
HUOT 00Ul ocTaHa Oe3yCHeleH.

Kaj HuTy efeH off maneHTUTe CO NaHKPEaceH CTEHT
HE € PETUCTpUpPaH yMepeH miu TeXX0K noct-EPLITT
naHkpeaTuT. [laHkpeacHuTe cTeHTOBU O€a OCTaBEHU
CIIOHTAHO J1a Ce ETMMUHUPAAT, T.€. JOOPUOT KIMHNY-
KM TEK He HaJOXU BO HUTY €fIeH cy4aj €HJOCKOI-
cka ekcrpaknuja (Cnuka 2, ['padukon 1).
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I'pac. 1. [Tpersnen Ha AWjarHO3M Kaj MAIMEHTHATE CO TEIIKA KaHWIALja U PU3NK
3a nocT-EPLIII mankpeaTut, Kaj Kou 6ea mocTaBeHN NAaHKPEACHUTE CTEHTOBH

duckycuja

Hagenenure 10 cydyan ce manyeHTy €O TEIIKa KaHW-
Janyja, mpu mTto 6ea MOTpeOHN TOBeKe OOWM, TO-
[OJIrO BpeMe Ha MaHUIlyJIMpambe WK IpeTxofea 1o-
BEKEKpaTHM MaHKpeacHW KaHWIHpamwa Mpef Aa ce
KaHWwinpa ominjapHoTo ctediao. [IpononrupanoTo
MaHUIIyJIMpalke U MeXaHMUKaTa upuTanyja Moxar
KOHCEKYTHBHO [1a IOBEAT [0 €leM Ha Iepuamiy-
JApHOTO TKUBO ¥ MAHKPEACHUOT KaHaJl IITO MpeT-
CTaByBa 3HAa4YaeH pU3MK-(pakTop 3a MojaBa Ha MOCT-
EPLII nankpeatur. Ilpouentor Ha noct-EPIIIIT
NAHKPEaTUT Kaj BaKa CEJICKTUPAHU NalMeHTH U3He-
cyBa u 10 20,5% [35]. [TlankpeacHITE CTEHTOBY NMaaT
1LIeJT MEXaHUYKY [1a ja peBeHrpaaT KOMIIPOMUTHpPa-
HaTa ipeHaka CO IITO IO HaMajyBaaT PU3UKOT 3a
noct-EPUIT nankpearwut. IlocraByBameTO Ha MaHKpea-
CEH CTEHT I'0 IIOIpeyyBa U IIOBTOPHOTO HaBJIer'yBa-
€ Ha aKlEeCOpUUTE/’KULaTa-BOAMWIKA BO MaHKpeac-
HHMOT KaHaJl cO IIITO ce MPEBEHNpa HAaTaMOIIHA UpH-
Tauja Ha MaHKpeacoT. [laHKpeacHHOT CTEHT ja
OJIECHYBA U KaHMJIaLMjaTa Ha XOJENOXOT IPUIOHE-
CyBajKM TIPOLIEHTOT HA yCIelTHa OuinjapHa KaHMJIa-
IMja Kaj HalluTe nanueHTH ja usHecysa 80%. Co

Orjiefi fieka ce paboTH 3a CeleKTHPAHU CIydau CO
Temka Kanunanuja, 80% Ha yCHeurHocT € 3aJJ0BO-
JIUTETTHO U € KOMNapabuiIHO cO MyOIuIMpaHu CTY-
nuu off ronemu neHTp [35]. Co mocraByBameToO Ha
naHKpeaceH CTEHT, BO Hamara rpyna of 10 Buco-
KOPW3MYHY NMAUECHTH HE CEe jaBU BO HUTY €JIeH CIy-
4yaj Ha yMepeH miu TexxokK noct-EPLIIT mankpea-
tut. Kopucrennte naHKpeacH! CTEHTOBH Oea co fwja-
Merap ofi 7 (ppeHun u goiKuHa off 5 uM. Baksure
AMMEH3WU Ha CTEHTOBHUTE OBO3MOXKYBaaT IJIacupa-
1€ U IIpeKy 35-uH4YHa XHIa, OMHOCHO UCTaTa XKulla
KOja ja KOpUCTHME M HHW3 MaNWIOTOMOT TpH O0H-
moT 3a 6unujapHa kanunanuja. [Iputoa e HOBOIHO
BpPBOT Ha KUIaTa fia € HaBJe3eH caMo 6-7 1M BO
[aHKpeacHUOT KaHaul. [1nacupameTo Ha Oy CTeH-
TOBH Oapa Kako IIpeflyCloB XKHullaTa-BOAMUJIKA fa €
BHECEHa MHOTY HOJTa00KO BO MTAHKPEACHUOT KaHAT
LITO IPHU [OCTOEHE Ha OCTPY KOJIEHA HA AHKPEACHUOT
KaHaJl MOKe fla Oufie TEXHMIKM MHOTY TEIIKO U3BOf-
JIMBO WJIM HEBO3MOXKHO. KoprcTemeTo Ha KpaTKe CTeH-
TOBM HH OBO3MOXH OOWJIOT 3a NMaHKPEacHO CTEH-
TUpamwe, Kaj CUTE NAIUEHTH CO NTaHKpeacHa KaHua-
Ija, Ja 3aBpum ycnemHo. KpaTkaTta auMeH3nja Ha
CTEHTOBHTE OBO3MOKH Kaj CHTE MAIMEHTH CIOHTaHa



Hepuban I'. u cop.

103

eMTMMUHALM]A, 8 JOOPUOT KIMHUYKK TeK YKaXKyBa Jie-
Ka He OU ce OUeKyBaJie MPOMEHH Ha MAHKPEACHUOT Ka-
HaJI BO CMHUCIIA Ha XpoHI4eH naHkpeatut (Cnuka 3).

Ca. 3. [Ipuka3s Ha mIacupaH CTEHT BO ITAHKPEACHUOT KaHall U
SKHIIA BOIWJIKA BO XOJNeoX. [IpyunHa 3a Telllka KaHWanyja Bo
HaBEICHUOT CJTy4aj Gellie AONTHOT MapajieieH TeK Ha iBaTa KaHa-
JIA TIOPAJX IITO MOBEKEKPATHO ce KAHMITMpAIIE TAaHKPEACHHOT
kaHay. ITo mocraByBame Ha IMaHKpeaceH CTEHT YCIEIIHO ce
KaHWIHpAIIe U XOIeI0X

3akiryuok

Hammre nckycTBa co mocraByBameTO Ha MaHKpeac-
HU CTEHTOBHM yKaXKyBaaT fieKa MeTofiaTta € 6e30ef-
Ha u nMa edekT Bo npeBeHnumja Ha noct-EPLIT man-
kpeatutoT. Co ornep fieka ce paboTH 3a MPBUYHA
WCKYTBa Ha MaJsl OpOj CTEHTHPAHU MAIEHTH HE € MOX-
HO J1a Ce HaBejIe CO KOJIKaB ITPOLIEHT € HaMaJIeH pH3H-
kot 3a nocT-EPLII mankpeatut. Cenak, OTCyCTBO-
To Ha nocT-EPLIIT mankpeatuT u JOOPHOT KIMHUY-
KM TEK BO OBaa pU3WYHa I'pyla Ha MallMeHTH CE BO
COTJIACHOCT CO PE3YJITAaTUTE Of MeTaaHauu3u [32] u
oxpalOpyBaaT OBaa METOJIA la CTaHE PYTHHCKA IpaK-
ca Bo npeseHnyja Ha nocT-EPLIIT nankpeatut Ha
HalllaTa KJINHUKA.

Omuwmute 3a npeBenyja Ha nocT-EPLIT nankpea-
TUTOT Ha KimHMKaTa 3a racTpoeHTepoxenaToso-
ruja Oenexat KOHTUHyHpaHa Harpaaoa. MegukameH-
to3Hara npeBennuja co HCAU] cymo3utopuu BO
W3MHUHATHUBE 5 FOIMHU € BeKe BOCIIOCTaBeHa MpaKca.
Co3HaHmjaTa 32 BUCOKOPU3WYEH NMPO(UIT Ha MalUEHT
3a nocT-EPLIIT mankpeaTuT ce mounTyBaat u BO HE-
jacHu ciaydyau ce IpUMEHyBaaT HEUHBA3UBHU WU
nomanky pusnunu npouenypu (MPLIT, eapockor-
CKM YJITPa3BYK)-TIOTBp/ia 3a OBa ce Haora M BO IO-
paTokoT aeka Ha aujarHoctuukuTe EPLIIT na Kinu-

Hukara 3a 'EX ornmaaraaTt nomanky of 5% . Kanu-
JlangjaTta co aTpayMaTcKa KAla BOJUIKA, HAMECTO
KOHTPACTHO WHjeKTHUpame, BO N3MUHATUBE 3-4 TO-
[IWHU CTaHa pyTUHCKa npakca. On 2012 rogmaa BO
npeseHnyja Ha nocT-EPHIT mankpeatuToT e gona-
licHa ¥ MeXaHWYKaTa NpeBeHIUja CO CTEHTHPame
Ha [NaHKPEacHUOT KaHajl. HalmTe npBUYHMU HCKCYT-
Ba ce IO3UTHBHHU, OCTaHYBa BO HaTAMOIIHM CTY/UH
fla ce IOTBpAAT BaKBUTE PE3yJTaTH, HO | Jia Ce IOo-
Gapa OroBOp Ha MpauniamaTa: Jajln I0CTojaT ! Ka-
KO Ou m3rnenane (AUMeH3ud, popMa, MaTepHja)
"upeanHnTe" MaHKpPEacHW CTEHTOBU W fanm Tpeba
fia ce MpOoIIMpaT Win/u pefeduHupaaT NHANKAIIATE
3a NAHKPEACHOTO CTEHTUPAE.

KoHnpaukiu Ha uniuepecu. He e neknapupaH.
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OIITUMA/THA JTOKAJTHA AHECTE3MNJA KAJ TPAHCPEKTAJ/IHA BUOIICUJA HA

IMPOCTATA

OPTIMAL LOCAL ANESTHESIA WHEN PERFORMING PROSTATE BIOPSY

Cotup CraBpuguc, Onusep Crankos, Camo J[loxuyeB, Ckengep Caugu u Muxaun [lenes

J3Y Yuuep3utercka KIMHHKA 3a yposioruja, MenunuHacku gakynret, Y Huep3utet "Cs. Kupun u

Meronuj", Ckomje, Penyonuka Makenonuja
Ancrpakr

Bogen. brornicrjaTa Ha mpocTaTa BOfeHa CO TPaHCPEK-
TajieH yATPa3BYK € OCHOBEH METOJI 3a JIUjarHOCTH-
LUpamkbe Ha KapIUHOM Ha mpoctarara. Llen Ha oBaa
CTyAMja € 1a ce OfPEeNN HajCOOBETEH HAUNH Ha aHeC-
Te3uja Ny U3BEAyBamke Ha OBaa MpoLelypa MpeKy Ofi-
penyBame Ha ToJlepaHipja Ha 60JKa Kaj MalUueHTHTE.
Metom. HanpaBuBme ananu3sa Ha 297 malMeHTH KOU
ce oOpaTuja BO HalllaTa MHCTUTYIM]jA 3apajdl U3BEAY-
Bame Ha OUIOCHja Ha MMPOCTaTa BOAECHA CO TPAHCPEK-
TaneHn ynrpa3Byk (TPY3) Bo mepronoT o nekeMBpH
2011 po jyam 2012 rogmHa. Kaj cure mammentu 6erire
aIMIHUCTPUPaHA JIOKAJIHA aHecTe3uja Bo popma Ha 20
gr (400mg) Lidocain-ren per rectum, 45 MUHYTH TIpef
HHTEpBEHLjaTa, a IoToa cuTe 6ea paHAOMU3HPaHU
BO 3 rpynu. I'pyna 1 kaj Koja malMeHTUTE JOMOTHU-
TeJTHO A00Wja MepUNpOCTaTHIHA JIOKATHA aHeCTe3uja
co 2% lidocaine, rpyma 2 Bo KOja na@eHTuTe 1o0uja
cynosutopun Ketoprofen op 100 mg Bo pektymot 30
MUHYTH TIpefi OuorchjaTa u rpyma 3 Bo Koja NalyeH-
TUTE He ToOWja HUKaKaBa JAOMOIHATENIHA aHeCTe3H]a.
OpnroBopoT Ha nauyeHTuTe Oellle aHATM3UPaH CO BU-
3yeJiHa aHAJIOTHA CKaJla 3a ofipeflyBame Ha 60ika of 0-
HeMa 60oika o 10-makcnManHa 60J1Ka.

Pesynrarn. Perucrpupana e cTaTUCTHYKHU 3HAYajHA
pas3nmka BO MOCTOEHETO Ha O0JKa moMery TpHTe
TPyIH 32 BpeMe Ha CUTEe aHAIM3UPaHU CETMEHTH 32
BpeMe Ha M3BeJlyBame Ha OMOoIIcHja Ha IIpocrarara.
Hajmana e GonkaTa BO rpymnara efieH fgofieka Hajro-
nema e Bo rpynara 3. He ce Hajie cTaTHCTHYKH 3HA-
YyajHa pa3nurka BO MOPOMAUTETOT MO OHUOICHjaTa BO
cute 3 rpynu. He mojme go mojaBa Ha mo3HadYajHA
KOMIIJIMKALUY 110 HalIpaBEHUTE OUOIICHH.
3akmyuok. bruoncujata Ha mpocrara BojieHa cO yII-
Tpa3ByK € MHBa3UBHA, HO Oe30eHa mpoueaypa, co
MUHMMAJHa CTalKa Ha KOMIUIMKAUU U PeJaTUBHO
noOap oxroBop Kaj natmenture. Hajronemo 06e360-

Kopeciionoenyuja u petipuniti oo: Corup Craspupuc, J3Y YHusep-
3UTEeTCKa KJIMHHUKA 3a ypojoruja, "Bogmancka" 17, 1000 Ckomje, P.
Makenonnja; Ten.: + 389 70 24 87 07; ®axc: + 389 2 31 47 233; E-mann:
stavridis.sotir@gmail.com

JyBambe ¥ KOM(OPT Ha MAIUEHTUTE UM OBO3MOXKY-
Ba NpHUMEHaTa Ha MEePUNpOCTaTHYHATa OJIOK- aHecTe-
3Wja co mH(UITpaIHja Ha JOKAJIEH aHECTETHK BO HEB-
poBacKyJaTHaTa IeTeJIKa U alleKCOT Ha IIpocTaTara
U ce YMHU JeKa OBOj THIl aHECTE3Hja € acolupaH co
nopoOpa ToJiepaHlfja Kaj MalUeHTUTE 3a Bpeme
Ha MCIUTYBAKBETO.

Knyunu 360poBu: 6noricija Ha npocrara, TPY3, nokan-
Ha aHecTe3uja, BU3yellHa aHaJIorHa ckaja 3a 0oJKa

Abstract

Introduction. Transrectal ultrasound-guided prostate biopsy
is the basic method of prostate cancer detection. The aim
of this study was to determine the most convenient mo-
dality of anesthesia for this procedure through assess-
ment of pain tolerance in the selected patients.
Methods. We evaluated 297 patients that were referred
to our institution for TRUS guided biopsy of the pros-
tate, in the period from December 2011 to June 2012. All
patients were administered 20 gr (400mg) Lidocain gel
per rectum local anesthesia 45 minutes before the inter-
vention and then they were randomized into 3 groups.
Group 1 received additional periprostatic local anesthesia
with 2% lidocaine, group 2 received 100 mg Ketoprofen
supp placed in the rectum 30 minutes before biopsy while
group 3 received no additional anesthesia. The patient res-
ponses to pain were analyzed with a visual analog scale
of 0-none to 10-maximal.

Results. We found statistically significant deference bet-
ween the 3 groups in the pain scores during all the analy-
zed segments of the TRUS biopsy procedure. We regis-
tered less pain in group 1 patients whilst most intensive
pain in group 3 patients. We found no statistical significan-
ce in the morbidity after the biopsy in all 3 groups. No sig-
nificant complications occurred after the biopsy procedures.
Conclusions. Transrectal ultrasound-guided biopsy of the
prostate is an invasive but safe procedure, with minimal
rate of complications, and relatively good response in pa-
tients. The periprostatic block anesthesia in the neuro-vas-
cular bundle and the apex of the prostate gives the patient
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least pain and biggest comfort and its use seems to be asso-
ciated with more tolerance during the examination.

Key words: prostate biopsy, TRUS, local anesthesia, visual
analogue pain score

Bosen

CekojIHEBHO C& TIOroJieM € OpOjoT Ha MaKu Ha BO3-
pact omMery 55 u 65 rofuHE Kaj KOU ce UjarHOCTH-
mrpa kapuuaoM Ha npocrara (KIT). Toj npercraBy-
Ba HajyeCT KapUWHOM Kaj Ma>kKWTe W BTOpa NPUIH-
Ha 3a CMPT BO MalllKaTa MOMyJialyja BO CBETCKH paM-
k. Bo Peny6nmka Makefonmja ce Haofa Ha TPETO
MECTO, CHIOpEf] MHIMCHIIA, 10 KapLMHOMOT Ha Oenure
ApoOOBU U KOIOPEKTATHUOT KapimHoM [1]. Tlocrojat
Pa3IMYHU MOJJAIUTETH HA TPETMaH BO 3aBUCHOCT Off
KJIMHUYKHOT CTalyM, JOKalu3alyjaTa, Bo3pacra Ha
NMAUEeHTOT ¥ MaJIUTHUOT NIOTEHIMjajl Ha TYMOpPOT.
Ckpunnnrot 3apagu KIT ce yirre ro 6apa cBoeTo Mec-
TO BO IIpaKcaTa 1 HeMa JOBOJIHO [I0Ka3U KoM 01 yKaxka-
Jie Ha KOPUCHOCTA OTHOCHO HEMAHETO I10J13a Off CIIPO-
BefTyBak-€ Ha CKPUHUHT 32 OBOj TUIT HA MAJIUTHOM [2,3].
Bo 2006 ropuna, KIT 6un HajuyecTo aujarHOCTUIMPA-
HHMOT KapLMHOM Kaj €BPOIICKUTE Ma’Ku CO OKOIY
345900 sHOBHM cirydawm, mto mpercraByBano 20,3% o
chTe KapIwHOMH Kaj Maxkute [4]. TpeHmoBuTe Ha WH-
mienna Ha KIT Bo CAJ] ce peuncn mpecinKaHu BO
EBpona co HajBrcoKa cTanka Ha MHIppeHa Bo 1993 ro-
AVHA ¥ MaJl TpeHp Ha onarame 0 1999 ropuna off Kora
TIOCTOM €JHO TIJIATO BO JIEJIOT HA MHIMACHIATA [5,6].
Buoncurjata Ha mpocraTta BofieHa cO YATPa3ByK IpeT-
CTaByBa OCHOBHA JIMjarHOCTMYKA aJlaTKa Ha CeKOj ypo-
sior nipu ujaraoctunmpameTo Ha KI1. TPY3, 3eamgno
CO IMTUTOPEKTAIHUOT TPETJIe] U OpEAyBalkETO Ha
BpPEJHOCTUTE Ha CEPYMCKHOT cleuuuieH aHTHUTeH
Ha TpocTaTaTa ce eCEeHIjajiHi TPOIEeAypu Kaj ma-
LMEHTH Kaj KO IIOCTOU COMHEHHE 3a MOCTOCH:E Ha
MIPOCTaTUYEH KApUMHOM [7]. YnorpebaTa 1 npuMeHa-
Ta Ha OMOIICcHjaTa Ha pocTaTaTa ce¢ MoBeKe ce KO-
pHUCTH BO ypoJsolIKaTa Ipakca, a HHTEPECHO € AeKa
oBaa mporienyBa nosekero yponosu Bo CAJl u Be-
nuka bpurtanuja ja u3BengyBaat 6e3 KOPUCTEHE HA
HUKaKBa ceflanyja win anecresmja [8-11].

U nokpaj BakBata Ipakca, camara IpoLefypa He € Hi
MaJIKy TpujaTHa U 6e300aHa 3a manueHToT. [locTto-
jaT moBeKe CerMeHTH BO TeKOT Ha MHTEPBEHIIMjaTa
IIPY KOM NALMEHTOT, OCBEH HEJIaro{HOCT, HA MOMEH-
THU YyBCTBYBa U jaka 00JIKa KaKO IIpU BHECYBAETO
Ha TpaHCPEKTAaIHATa COHJJa BO PEKTYMOT, MOMEHTOT
Ha MEHETPHUPAaLE Ha UIJIaTa NPeKy PeKTYMOT BO IPOC-
TaraTa 1 MOMEHTOT Ha UCIIYKYBambe Ha OUONICUCKIOT
amapar ¥ 3eMameTo Ha TKiBO. Ce cMeTa fleka MOMEH-
TOT Ha MIEHETPUPAKE HA UTJlaTa 3a OUOIICHja IPEKyY

PEKTYMOT BO MpOCTaTaTa € MOMEHTOT KOra nanyeH-
TOT ja YyBCTBYBa Hajrosemara 6omika [12,13].

Llen Ha oBaa cTyamja € ga ce Offpeiu ToNeprupame-
TO Ha 0OJIKa Kaj MalMeHTUTE Kaj KOU ce U3BeayBa
Omorcyja Ha IPOCTaTa Co MOMOII Ha TPAaHCPEKTAJIeH
yarpa3Byk (TPY3) u ce KopHCTH JIOKaJTHA WHTPApEK-
TalHa aHecTe3Wja CIpOBeficHa HA Pa3uYHU HAUd-
HU U CO pa3IuyHN METUKAMEHTH.

Marepujax u meropu

Bo crynmjaTa 6ea BkiyueHn 297 manueHTH Kaj KOH €
MOoCcTaBeHa MHAMKAIMja 3a U3BEAyBame Ha OUIocHuja
Ha npocrarara BofieHa co TPY3 3apagu comHeHne 3a
KIT, Bo mepmonot ox 1. sekemBpu 2011 ao 1. jyru 2012
roguHa. buoncujaTa 6emne n3BegyBaHa Ha Siemens
Acuson 2100 premium edition ¥ TpaHCpeKTaJIHA COHAIA Off
7,5 MHz co nomom Ha BARD® MAGNUM® Reusable Core
Biopsy System, anapar 3a 3eMame OroIcHja 1 6ea KOpHc-
Tenn cranpapaan MN 1820 urm 3a 6uoncuja (Crmka 1).

Cu. 1. HajroimkeH npecek Ha TpocraTa (MCIPEKUHATA JIMHUjA)
M MeCTa Ha 3eMEH MPUMEPOK Off TipocTaTa (CTPEIKN)
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Co. 2. BusyenHa aHajorHa ckaja 3a OfipeflyBaime Ha CTEIeH
Ha OoJKa

Kaj cute manuenTn 6erre afMIHACTPUPAHA JOKATHA
a”ecre3nja Bo popma Ha 20 gr (400mg) Lidocain-resn
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per rectum, 45 MIHYTH TIpEJ] MHTEPBEHIMjaTa, a MOTOa
crte Gea paHIOMU3MPaHN BO 3 Tpymu: rpymna 1, Bo Koja
MANMEHTUTE HOTOHUTENHO T00HMja HEePUIPOCTATUIHA
JIoKaHa aHecTe3mja co 2% lidocaine; Tpyma 2 Koja Ao-
ou cynosutopun Ketoprofen og 100 mg BO pekTy-
Mot 30 MuHYTH TIpef] GMorchjaTa u Tpyma 3 Koja He
no6u HUKaKaBa JOMOJIHUTETHA aHecTe3uja. Onro-
BOPOT Ha MalueHTuTe Oellle aHATM3NpaH CO BU3Ye-
Ha aHaJOrHa cKaja 3a ofjpefyBame Ha Oonka op 0-
HeMa Goiika 1o 10-makcnmaina 6onka (Cnuka 2).
Kako nHKTy3MBHE TIapaMeTpH ce cMeTaa: abHOpMa-
JIEH HAaOf] Ha IUTMTOPEKTAITHUOT Ipersies U/uian Bpef-
HoctH Ha cepyMmcko ITICA no 40 ng/ml. Kako ekckiy-
3MBHM ITapamMeTpu 0ea CMeTaHU BPEJHOCTHUTE Ha ce-
pymcko IICA noronemn of 40 ng/ml, mocroeme Ha
aHaMHe3a 3a anepruja Ha Lidocaine u ketonpodeH,
MOHATaMy XeMOparnyHa Aujare3a, NalyueHTd KOu He
HalpaBwWIe Iay3a cO aHTUKOATyJIaHTHA WJIU aHTUarpe-
ramycKa Tepanyja, akyTeH IPOCTaTUTHC U HECIIOCcOO-
HOCT J1a ce HalpaBy caMOeBalyalyja 1 MONoJHYBa-
e Ha BU3yeJTHATa aHAJIOTHA cKajla 3a OfpefyBame
Ha creneHOT Ha 6onka (BAC). He Gea 3emanu npep-
BUJ] €BEHTYAJIHU NIPETXONHU OMOIICHM Ha IpocTaTtara.
Cute nanpeHTH 6ea MPeTXOAHO NH(POPMUPaHH 3a TOT-
pebarta, 6eHe(PUTOT U MOTEHIIM]jATHUTE KOMILTUKAIA
Of] U3BEyBakETO Ha TpaHCPEeKTalIHaTa OMOICHja Ha
npocrataTa. Kako nmpocunakca ce Kopucrea Tadie-
1 tunpodokcaiyH of 500 Mr, eieH JieH Npef, UHTep-
BEHIWjaTa, yTPOTO Mpef U yIITe 5 ieHa IO NHTEPBEH-
nmjaTa. TpaHcpekTaigHaTta OHOINCHja HA MpocTaTaTa
Oellle U3BEyBaHa CO IIOCTABYBAKE HA MAIUEHTUTE BO
nieBa JaTepaiHa 6ouna nozuiwja. [Tpouenypara 3anod-
HyBallle CO U3BEyBambe Ha TUTUTOPEKTAJICH Tperyes
W aIMAHUACTPUPAaE Ha JIOKaJIeH aHecTeTHK Lidocain
20 gr (400mg) Bo hopma Ha Tel, per rectum, 45 MUHY-
TV TIpeJi MTHTEPBEHIIMjaTa Kaj CUTE NaleHTH U OTOoa
cuTe manueHTu 6ea pangomusupanu Bo 3 rpynu. Kaj
ManyeHTrTe Off rpynara 1, mepunpocratuaHaTta GIIoK-
aHecre3mja Oellle N3BeAyBaHa CO MH(PUITPUPAHKE Ha
2 mn Ha 1% nupokanH XuApoxIopuy] O6e3 afpeHarH.
Bea npasenn no efHa nH(UITpangja BO Ipefen Ha
0aszara Ha rmpocraTara OJIMCKy 1O BacKyJapHaTa neTen-
Ka Ha IpocTaTara 1 Ha alnekcoT, OuaTepasHo, Aofie-
Ka Kaj MalydeHTuTe of rpymna 2 6erie afMUHACTpUpa-
Ha cyno3uTtopuja Ketoprofen ox 100 mg Bo peKTymMOT
30 MuHyTH TIpef OuoTCHjaTa.

Bea 3emanu no 12 npumeporiy, o 6 o, cexoj 100yc,
criopef| NPeTXOIHO OfipefieHa ema: anekc 1, cpenu-
ITIeH JIeJ JJaTepatHo 1, CpeIUIIIeH Ael MeArjaTHo 1,

6a3a 1, mpeopiHa 30Ha KOH amnekc 1, mpeogHa 30Ha KOH
6a3a 1. OgroBopoT Ha MalEeHTUTE Oellle aHANN3UPaH
CO BU3YyeJIHA aHAJIOTHA CKaJla 32 OfipeflyBame Ha 00I-
ka op 0 (Hema 6onka) mo 10 (MakcumaHa 60JKa) BO
TPH BpEeMHUba: 32 BpEME Ha MHCEpIHja Ha peKTasHa-
Ta COHJIa, 32 BpeMe Ha MPBOTO OOLHYBAHE CO UriaTa
3a OHMOIIcHja 1 32 BpeMe Ha UCIYKYBakbe Ha IUIITOIOT
3a 6umnocuja. Begnarn o 3aBpIIyBameTO HA OHOTICH-
jaTa, manpeHTuTe ro nonojHyBaa BAC-npamanHu-
KOT KOj MMPETXOAHO UMa Oellle JeTaTHO pa3jacHeT.
Bo morneq Ha creneHOT Ha Gonka Gea aHAIM3UPAHA
TPH MOMEHTA Of TpoLieflypaTa Ha TpaHCpeKTallHaTa
6uorncuja. Kako npB MOMEHT, HHCEpIMjaTa Ha TpaHC-
peKTajJHaTa COHJla BO PEKTYMOT Ha MalUEHTOT, Kako
BTOpP MOMEHT, MHCEpIFjaTa Ha UrjaTa 3a Gnomnocuja
NPEeKy PeKTaJHUOT SHJ BO IpOCTaTaTra M Kako TPEeT
MOMEHT HCIYKYBalkeTO Ha OMONTHYHUOT MHIITON 32
3eMame Ha IPUMEPOK Off IPOCTATUYHOTO TKUBO.
CuTe KOMIUIMKAIMY HACTaHATH 3a BpeMe U 10 OuoIl-
cujaTa O6ea UCTO Taka 3a0eliesKaHy U aHAIU3UPAHMU.

Ciaiiuciuuyxa obpaboiuxa

Craructiukara 06paboTKa Ha TIOFATOLNTE € U3Befie-
Ha BO cratucruukara nporpama STATISTICA 7.1.
IIpumeneTn ce caegHUTE METONM:

Kaj cepuure co nymepuuku Oene3u paboTeHa e aec-
KpHIITHBHA cTaTucTUKa-Descriptive statistics (Mean+
Std. Dev., £95,00 CI., MuarMasHa BPESHOCT, MAKCAMAJI-
Ha BPEJHOCT) OfieKa pa3inKara Bo OOJKaTa moMery
TpuUTe Ipynu € TecTupana co Analysis of Variance (F)/
Post-hoc-Scheffe Test.

CurnucukanTHOCTa € ofipeayBaHa 3a p<0,05.
ITopaTouuTe ce npukakaHu TabeJIapHO U rPahudKH.

Pe3ynaratn

Bo namara cryguja 6ea BKIyYeHH W aHAIA3UPAHT
297 nanpeHTH Kou Oea MOAEsICH! BO 3 rpynu of o 99
nanuenTu. CpegHaTa BO3pacT Ha cUTe NalueHTu Oe-
e 72 roguny, of 54 no 82 ropunu. CpegHaTa Bpef-
Hoct Ha [ICA 6erie 17.9, nofeka BOIyMEHOT Ha OUOTI-
CHpaHWTE MPOCTaTH U3HecyRaitte of 29 o 51 rpama.
Bepnar no 3aBpiryBameTo OuoricrjaTa, TanueHTHTe
ro nononHyBaa BAC, Koj mpeTxogHo uM Geltie aeTan-
HO OO0jacHeT.

JobuennTe pe3yiaTaTH 3a THTEH3UTETOT Ha OOJKaTa
criopen BAC, moefmHedHO 3a cekoja rpyma ce IecK-
PHIITHBHO NPHUKaskaHu BO co +95,00%Cl (Tabena 1,
I'padukon 1,2 u 3).

TaGena 1. JeckpunTuBHa cTaTUcTHKa Ha BpepHocTd Ha BAC Bo
TpU pPa3NMYHU CETMEHTHU HA NIPOLEAypa 3a CUTE TPU IPyNu

CermeHT of mponeaypa I'pyma 1 I'pyma 2 I'pyna 3
WMucepuwmja Ha conpa 0,94+0,75 1,19+0,63 1,24+0,64
Wucepuwmja va nrna 1,97+0,95 2,74+1,15 3,2741,05
HcnykyBame Ha OUIITOI 1,59+0,80 2,51+1,04 2,86 1,20
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4,5

CermeHT off Gnomncuja

40}
35}
3,0t
25}

2,0}

0,5t
0,0t

-0,5F

1= Mean
[ Mean+SD

WHcepuuja Ha coHpa

Mcnykysare Ha nuwTon
WHcepuuja Ha urna

T Mean+1,96*SD

I'pacg. 1. Bpegnoctn na BAC 3a nanuenTtuTe of rpymna 1.

Pesynrature ykaxkaa Ha IOCTOEH-E Ha 3HaUajHa pas-
JIMKa BO MHTEH3UTETOT Ha OOJIKaTa oMely TpUTe rpy-
1 BO MOMEHTOT Ha WHCEpIHja Ha TPaHCPEKTaIHa-
Ta conpia 3a F=5,68 u p<0,01 (p=0,004).

[Mocroun craTCTUYKK 3HAYAjHA Pa3lIMKa MOMEry Ipy-
na 1 u rpyma 2 [p<0,05 (p=0,03)] u rpyna 1 u rpyna 3
[p<0,01 (p=0,008)], mofeKa pa3nuKaTa BO HHTCH3H-
TETOT Ha O0sKaTa noMerly rpymna 2 v rpyna 3 He € cTa-
TUCTUYKY 3HavajHa [p>0,05 (p=0,87)].

INocrou 3Havajaa pa3nrKa BO MHTEH3UTETOT Ha OOJIKa-
Ta noMery TpuTe Ipyly BO MOMEHTOT Ha MHCEpLHja
Ha urnara 3a ononcrja 3a F=38,33 u p<0,001 (p=0,000).
Pasnukata e 3HauajHa MOMeEly CATE aHAJIM3UPAHH TPY-

mu. I'pyna 1 u rpyna 2 [p<0,001 (p=0,000)], rpyna 1 u
rpyma 3 [p<0,001 (p=0,000)] u rpyna 2 u rpymna 3
[p<0,01 (p=0,002)].

Hcro Taka, nocrou 3HavajHa pas3iiuka BO UHTEH3HU-
TETOT Ha OOJIKaTa MOMELY TPUTE IPyNU BO MOMEH-
TOT Ha MCOYKyBame Ha MUINTOJOT 3a OHorcuja 3a
F=41,10 u p<0,001 (p=0,000).

HuTen3ureToT Ha Gonkara Bo Bropata (M=2,51) u Tpe-
taTa rpyna (M=1,58) ce 3HauYajHO MOTOJIEMH CrIOpETE-
HO co TipBaTa rpyna 3a p<0,001 (p=0,000) moeguHeyHO.
Hewma 3navajna pa3nuka Bo 6onkara nomefy BTopara
(M=2,51) m Tperara rpyna (M=2,86) 3a p>0,05 (p=0,06).

CermeHT ox Guoncuja

® Mean
[J Mean+SD

WHcepuuja Ha coHpa
WHcepuuja Ha vrna

WcnykyBaks€ Ha nuLTon

T Mean+1,96*SD

I'pac. 2. Bpennoctn Ha BAC 3a nanueHnTuTe Off rpyna 2
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Cure naupenTy 6ea TOBUKAHM HA KOHTPOJIEH TIPerT-
Jief 2 Heflenu no OuoIncHujaTa 3apagu HOTUPAkE Ha
€BEHTYaJIHUTEe KOMIUIMKAIUK Off OuoIicujaTa u mper-
Jie[] Ha XUCTONATOJIOMIKUTE HAOAK Of OuoIcyjara.
Kaj BkymHo 9(3,03% ) naupenTn Gea 3a0emneskany No-
MaJy KOMIUTAKAIWH Off AMjarHOCTUIKAaTa MpOoLeaypa.

Kaj 5 marmenTn Gernie 3a6enekana M3pa3eHa Xema-
TypHja cO HaMallyBamkbe Ha XeMaTOKPHUTOT, Kaj 3 ma-
LIMEHTH € 3a0esieskana MpojIoHrupaHa (peOpuHa coc-

Toj6a co Temrepatypa morojiema of 38°C, u Kaj efieH
MalyeHT MMalle MPOIOIKEHO KPBApEeH-E per rectum Koe
U3KCKYBAIlle JIOKaJIHA XUpypLIKa ekciiopanyja. Iloc-
TOEHETO HAa YMEpeHa XeMaTocIepMuja, IeCeTuHa fie-
Ha TI0 OUOTICHjaTa, He TO CMETABME 332 KOMITIMKALIH]a.
Kaj Huenen nanueHT Bo cTyaujaTa He ce 3abesexka
KOMIUTHKAIFja MOBp3aHa co ynorpebarta u/win af-
MUHHUCTPUPAKETO HAa AaHECTETULIUTE.

CermeHT op Guoncuja

® Mean
[J Mean+SD

WHcepuuja Ha coHpa

WcnykyBarbe Ha nuwron
WHcepuuja Ha vrna

T Mean+1,96*SD

I'pad. 3. Bpennoctu Ha BAC 3a nanuenTu e of rpyna 3.

duckycuja

buoncyjara Ha npocrata BofieHa co TPY 3, Beke mo-
JOJIT TIEPHO, € JIeJT Off CEKOjJHEBHATA YPOJIOLLKA IpaK-
ca 1 IpeTcTaByBa CTaHAapAHa IpoLeaypa BO Aujar-
HOCTHLMPAKETO HAa KapIUHOMOT Ha IpocTarara.
Bo pasnuyau ycTaHOBHM MOCTOjaT Pa3IMiHI CTAaBOBU
U JOKTPUHU NOBP3aHU CO KOPUCTEH-ETO Ha aHecTe-
3Wja 3a BpeMe Ha oBaa mpouefypa. Bo nepuonot Ha
BOBEJyBame Ha OHMOICHjaTa Ha IPOCTaTa BOACHA CO
yATpa3ByK Kako HOBa Mpoleaypa, ouomncunre Guie
n3BeyBaHn Oe3 HUKaKBa aHecTesuja, 0codeHo Bo CA/L
n Benuka Bpuranuja [8-11]. Cenak co BocnocTaBy-
BaKETO Ha NpoleypaTa U YCOBPLIYyBamke Ha UCTATa,
c¢ MmoBeKe ce BOJU CMeTKa 3a KOM(GOPTOT u 06e3-
00JyBaWk-E€TO Ha MAaMEHTOT 3a BpeMe Ha OuoIncuja-
Ta U ce 3all0YHyBa CO aJJMUHUCTPUpPAI-E Ha aHecTe-
THLY HA Pa3JIMYHU HAYMHU U BO pa3inyHa opma.

Bo crynujaTa n3BeneHa Ha HalaTa KJIMHUAKA, Bpefl-
HoctuTe Ha BAC Oea penaTuBHO HUCKU BO CUTE TPH
I'PYIHM, HE3aBUCHO Of] TUIIOT HA aJMUHUCTPUPAHUOT
AQHECTeTUK ¥ HAUMHOT Ha afMHUCTpaLHja, IITO YKaXKYy-
Ba Ha fo0paTa MOJHOCIMBOCT HA OBaa MHTEPBEH-
1¥ja Of CTpaHa Ha MaleHTUTEe. Y TBPAUBME JieKa BO
CUTE TPH I'PYNH MalNieHTH, 1 Kaj OHWE CO Hajarpe-
CHBHO aJIMUHUCTPHpamhe Ha aHECTETHUK Ipef UHTEp-

BEHIWjaTa M Kaj OHKE CO MPOCTO aIUTUIMPA-E Ha XAl
pocuIieH aHeCTETHK-TeNl, ONOTICHjaTa CTaHyBa MHOTY
TIONOJJHOCIIMBA 1 TIOJIeCHa 3a u3BeflyBame. Cemnak, pe-
3yATATUTE YKakaa Ha CTATUCTHYKY 3HAYajHA pa3iu-
Ka BO OTCYCTBOTO Ha 0OJIKa, Kaj MAlMEHTUTE Kaj
KOU KOpHCTEBME NIEPUIIPOCTaTHYHA aMUHUCTpALMja
Ha JIOKaJIeH aHeCTEeTUK BO KOMOMHAIja CO XUAPO-
(punen ren nupokanH. BpojoT 1 MPOLEHTOT Ha KOM-
IUIMKALMUTE, CHOPE0EHO, HE Ce pas3iIKyBallle BO TPU-
TE TPYNH W CAMHOT MPOIEHT Oellle MUHUMaleH (H=9;
3,03%). Hajuecto npujaByBaH mpolieM co Koj ce
cpeKaBaa mangeHTuTe Oellie NPOofoIKEHa XeMaToCTiep-
MUja, HO ICTaTa HE ja CMETaBMe 3a KOMIUTUKAIF]ja.
JIuTepaTtypata Opou NMOBEKE CTYAUHA KOU CE OCBPHY-
BaaT Ha AUCKOM(OPTOT Ha MALUEHTUTE 32 BpeMe U
1o W3BeflyBame Ha Omorncuure Ha mpocrarara. Onum-
LIaHUTE OOJIKYU Ce ABMXKAT Off MaJla HeJIarofHOCT [0
jaku 1 HEW3APKIUBU OONKM KoW Omiie MpuynHa 3a
NPEKVH Ha W3BEIyBameTO Ha mpolenypara. Bo Hekon
CTyu# O0CcOOEHO OOJHM OWiie OffIeIHA CETMEHTH Off
npoliefilypaTa, HO UICTUTE He OMIe peyKa 3a HOBeny-
Bame Ha Mpolenypara Ao Kpaj. lypu 6mio aHamu-
3MpPaHO U BJIMjaHUETO HA TOJIEMUHATA HA PEKTAIIHU-
TE COHJIU ¥ €BEHTYATHOTO MPUCYCTBO HA XPOHUYECH
[POCTAaTUT BP3 KPajHUOT MHTEH3UTET Ha OoJyiKaTa U
MOJHOCIMBOCTA Ha npoueaypara [14-18].
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Bo HamaTa npocrniekTEBHA CTyA#ja HUE Pe3eHTHpa-
Me pe3yaTaTH CyMHpaHu off 297 mauueHTH KOH ce
pa3IMYHM Tpef c& Off acleKT Ha MOJHOCIMBOCT U
TOJNEpabUITHOCT Ha OUOTICUUTE M KOHKOMHUTEHTHATA
00JIKa 3a BpeMe Ha W3BEYBAaHETO U IO caMaTa OMoI-
cHja Ha pOCTaTaTa.

Bucunara na Bpeguocra Ha BAC Bo cute Tpu rpy-
nu caMo kaj 11 manuenTH ja HaEMUHYBa 6GpojkaTta 5
(VAS-7 n=3; VAS-6 n=8) miu cpegHaTa BpeIHOCT Ha
BAC. Cute oBre nanuenTu 6ea o rpynure 2 u 3 u
Toa noBeke o 60% op rpymaTa 3 Kaje agMUHUCTPH-
paBMe caMo XuApOorIIeH JoKalleH aHecTeTuk. CamMo
3a cnopenda, Bo rpynara 1, Kajie nepunpocraTuy-
HO C€ aJMMHUCTpUpAIle JIOKAJIECH aHECTETHK, CAMO
Kaj 5(5,05%) e 3abenesxkana BpegHoct Ha BAC, 4, 5
1 7, BO cUTe TPU aHAJIM3MPAHU BPEMUBA, AOfIEKa Kaj
36(36,36% ) BpegrocTa Ha BAC u3necyBa HajMHOTy 1.
Op nobueHnTe pe3ynTaTu jacHO IPOU3JIEryBa fieka
NalUeHTUTe UMaaT HajrojgeM KoMopT U HajMaia
WM HUKaKBa OOJIKa Kora NpuMeHyBaMe IepUIIpo-
CTaTUYHA MH(UITPATHBHA aHECTE3HUja CO JIOKAICH
aHecreTHK. Cenak, HalaTa CTyJuja yKaxka 1 Ha pak-
TOT J€Ka U [IBaTa Ipyrd HAUMHKA Ha 00e300IIyBakbe e
UCTO Taka e(PUKaCHU, HAaKO HE BO TOJKaBa MepKa.
JlokanHaTa agMUHUCTpaNUja HA CYMO3UTOPHH CO
HECTEepOWfICH aHTUUH(IAMATOPEH MEIUKAMEHT BO
KOMOMHAIMja CO XUAPO(PHUIIEH aHECTETHK-TEI ¥ CaMO
aJIMIHUCTpAIja Ha XupoUIeH aHECTETUK-Tell 6e3
TOMOJIHUTEJICH aHECTETHYKK areHC ce MpudaTins
HAYMH 32 U3BEyBamhe Ha TPACHCPEKTAIHN OHOIICHI
Ha IpocTara, co Toa IITo 60JKaTa U KOM(pOPTOT Ha
HanyeHTuTe e fajeky noman. OHa mTo ro 3abdene-
>KaBMe 3a BpeMe Ha MW3Be[yBameTO Ha CTyjujaTa €
1 TIOJNIECHOTO Npuchakame Ha caMaTa WHTEPBEHIIN-
ja u morosiemMa CMHUPEHOCT Off CTpaHa Ha NalleHTH-
T€ BO Ipynara Ha NAalMeHTU CO IepUIlpocTaTUyHa
OnoK-aHecTe3uja.

3akiay4ok

Kopucremero Ha aHecre3uja 3a BpeMe Ha U3BeiyBa-
€ Ha TPAaHCPEKTAJHUTE OMOIICUU Ha IIpocTaTara e
MOKEJTHO 3apajy MOCTUTHYBaKe Ha MOA00pU pe3yi-
TaT¥ ¥ OBUCOKO HUBO Ha KBAJINTET HA 3[IPaBCTBE-
HaTa ycayra. Hajronemo 06e360iyBame 1 KoM(OpT
Ha NalIeHTUTe UM OBO3MOKYBa IIpUMEHaTa Ha Iepu-
MpocTaTUYHATa OJIOK-aHecTe3rja co MHGMWITpalja Ha
JIOKAJIeH aHeCTETHK BO HEBPOBACKYyJIapHATA METeNKa
U alleKCOT Ha MpocTaTara. JIOKaJIHOTO aluiupame
Ha XupopuiieH reil Co aHeCTETUK, CO Uin Oe3 fopa-
Babe Ha CYNMO3UTOPHUja HA HECTEPOU/ICH aHTUIH(IIa-
MaTopeH JIeK, KOe IO MPaKTUKyBaMe Ha HallaTa Kiim-
HHKa, ce MoKaXka Kako 00ap HauuH 3a U3BEyBabe Ha
KBaJIMTETHA OMOIICH]a CO 3eMatbe Ha ajieKBaTeH Mate-

pI/IjaII 3a MMaTOXUCTOJIOIKA aHaIn3a U OAP2KYyBambC Ha
3aI0BOJIMTCJICH CTCIICH Ha KOMq)OpT Kaj IMalCHTUTE.

Konpaukiu Ha uniuepecu. He e neknapupaH.
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Ilpukas na cayuaj

NPEJIEH YBEUT ITPUIPY2KEH CO IRIS PIGMENT EPITHELITIS

ANTERIOR UVEITIS ASSOCIATED WITH IRIS PIGMENT EPITHELITIS

Munena I'ony6oBuk n Harama Tpnescka

J3Y YuuBep3uTeTcka KIMHMUKA 3a OYHU Oosiectu, MenunuHcku ¢akynreT, Y Huep3uret "Cs.
Kupun u Meronyj", Ckonje, Penyonuka Makenonuja

AncrpakT

Bogepn. BocnanenneTo Ha NpegHUOT A€ HA yBeaTa €
yecTo 3abomyBame. [IpmunHnTe 32 HEroBara mojasa
ce MHOTYOpOjHH, a KIIMHIYKATA CJIMKA, HE3aBUCHO Off
MPUYUHAUTENOT € cnuvHa. Cenak nocrojaT KINHIY-
KU €HTUTETH Kajie KIMHUIKATa CJIMKa € IaTOTHOMO-
HUYHA 32 HEKOM Off HUB, ILITO € Off IOCEOHO 3HAYCHE
BO HUBHATA AujarHocTrka. Llea Ha Tpynot e mpeky
NMpuUKa3 Ha Cly4aj cO BHpPYycHa adekiyja Ha
IPEHUOT € Ha yBeaTa CO BUPYCOT Xeplec, ia ce
yKaxke Ha KapaKTEPUCTUKUTE Ha OBa 3a00J1yBamhe.
IIpuka3 Ha cayyaj. [Ipukaxkan e Max Ha 32-roguii-
Ha BO3pAcCT KOj Ce jaByBa Ha MpeTJef] 3apagu OoJKa
U LIPBEHUJIO Ha JIEBOTO OKO IPUIPYKEHO CO Hamally-
Bame Ha BHUJIHATa OCTprHA. 3a00yBambEeTO 3al0vHa-
JI0 IBA€CETHHA JIeHa IPETXOAHO CO MPUTAaLHja U COJ-
3eme Ha OKOTO. Ha mpenuinanaTta aHTMOMOTCKA Te-
pamnuja He HaCTaHaJIO 3Ha4YajHO MOAOOpYyBamkE, U MOK-
paj 6oJskaTa Koja mep3ucTupaia ce jaBuio U Hama-
JIyBame Ha BufHara ocrpuHa. Ilpu mnpernmep Ha
MpefieH CETMEHT CO OMOMMKPOCKOII, TATOTHOMOHHY-
HO € 3Ha4yajHO NPUCYCTBO HA IUIMEHT Ha €HAOTEI-
HHUTE IpeuunuTaTre U aTpoPUUHU IPOMEHH Ha
HPHUCOT LITO CE EBUJICHTHHU CO MHANPEKTHO OCBETIIY-
Bame /indirect illumination. HamnpaBenu ce pyTuHCKH
aHaJM3u Ha KPB, PEH/ATeH Ha Gesn IpoOOBU M CaKpo-
WINjauHuOT Tmpepden, aHamu3a Ha HLA wu
CEpOJIOIIKM aHamu3u 3a BUpycHH wuH(pekmmu. Kaj
NAlMeHTOT € OpAMHMpaHa JIOKalHa aHTHUH(Ia-
MaToOpHa, KOPTHKOCTEpOujHa Tepanuja BO BHUJ Ha
KalKW, JIOKaJeH aHTUXOJWHEPTruK W aHTHUIJIayKo-
MaTO3Ha Tepanyja BO BHJ Ha KallKu; per os
OPAVHUPAH € BUPYCOCTATHK.

3akmyqok. [Ipeno3HaBameTO Ha OBOj KIIMHUYKU €H-
TUTET Ha BOCHAJICHUE HA IPEJHUOT JIe]l Ha yBeara,
a.coToa W CBECHOCTA 3a IPUUMHHUTEIOT, € KpyLHjas-
HO BO TPETMAaHOT Ha TaKOB OOJIeH. AKO ce mMaaT
IpeBU/] OBUE KAPaKTEPUCTUYHU 3HALU CO KOU Ce

Kopeciionoenyuja u peiipuniti 0o: Munena I'ony6oBuk, J3Y Yuusep-
3UTETCKa KJIMHYKA 3a O4HM Gonecty, "Bopmancka" 17, 1000 Ckomje,
P. Maxkenonyja; Ten.: 075 36 94 19; E-mail: golubovicarsovska@yahoo.com

MaHu(ecTupa XeprneTuyHara adekiyja, CaydanTe co
OBOj THII HA yBEAJHO BOCIAJICHUE HEMa Jia IpeTcTa-
ByBaaT AMjarHOCTUYKU U TEPANUCKU MPOOIIEM.

Knyunu 300poBu: pefieH yBeuT, XepIiec BUpPYC,
UpUC IATMEHT ENUTETIUTHIC

Abstract

Introduction. Inflammation of anterior segment of uvea
is the most common disease in ophthalmological practi-
ce. Etiology of this disease is multifactorial, but the cli-
nical signs independently of pathogen are very similar.
However, there are clinical entities where clinical signs
are pathognomic, which is crucial for their diagnosis.
The aim of this article was, by presenting a case of ante-
rior uveal inflammation caused by viral affection-herpes
virus, to point out the typical characteristics of this disease.
Case report. We present a 32-year-old male patient who
was referred to our Clinic for pain and redness in the left
eye accompanied with decreased visual acuity. The signs
and symptoms appeared about twenty days ago with eye
irritation and lacrimation. He did not respond to the pres-
cribed antibiotic therapy, and in addition to the persis-
ting pain, decreased visual acuity developed. Biomicros-
copy examination of the anterior segment revealed patho-
gnomic significant pigmentation in the endothelial pre-
cipitates and atrophic changes in the iris evident with in-
direct illumination. Routine blood analyses were made,
as well as x-ray of the chest and sacroiliac region, HLA
analysis and serological analyses for viral infections. The
patient was given local anti-inflammatory, corticosteroid
eye drops, local anti-cholinergic and anti-glaucoma eye
drops treatment; virusostatic agent was given per os.
Conclusions. Recognition of this clinical entity of uveal
anterior segment inflammation, as well as the awareness
of its cause, is crucial for its treatment. Having in mind
the presented characteristic signs of manifestation of her-
petic affection, patients with this type of uveal inflamma-
tion would not pose diagnostic and therapeutic problem.

Key words: uveitis anterior, herpes virus, iris pigment
epithelitis
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[Ipepen yBeut npuppyskeH co iris pigment epithelitis

Bosen

[Ipenen yBeut e BocnanuTesieH npolec Koj ro 3ada-
Ka IpeHMOT JieJl Ha yBeaTa, UPUCOT U LIIINjapHOTO
Teno. Moxe fa ce jaBu M30JIMPaHo Ha €fJHa OBUE CTPYK-
TYypH, HO HajueCTO T MHBOJIBHpA 1 ABeTe. [IprmunHu-
Te 3a Heropa IojaBa ce noBeKeOpojHu. Hajuecto ce
paboTH 32 UAMONATCKY IPEficH YBEUT, Kajie IpHyu-
HaTa U O KOMIUIETHO CUCTEMAaTCKO UCIUTYBaHE HE
Moxe fa ce Hajae. Criopeq HEeKOM MCIHUTYBamkba, BO
47% opn ciiydanTe, IPEIHUOT YBEUT CE TIOBP3yBa CO
XIJIA, a o HEB, OKOITy 25% WMMaaT CUCTEMCKO 3a00ITy-
Bame Off TUIIOT HAa AaHKWJIO3UPAUKK CHOHAUIIUT WU
Reiter-oB curgpom [1]. Ho, 3a0onyBameTo MOXe Aa
Ce jaBW ¥ BO paMKH Ha HeCTIEII(PUIHN CHCTEMCKH 3a-
6omyBama 1 ja My IPETXOAM Ha €JICH MTaHYBEUT KaKO
IIITO € BO CITy4Yaj Ha capKomyio3a, Behcet-oBoTo 3a60Ty-
Bame, MJIM MaK MOXKefa € JeN Off IPYI'd UMYHOJIOIII-
KM HapyulyBama. Cekako, He Tpeba fa ce UCKITyIl U
HEKOj MH(PEKTUBEH areHc Kako npuanHnTeN. Mako
KJIMHUYKaTa CIMKa Ha BOCHAJICHUETO Kaj OffieJIHU
TUOJIOIKY NPUIMHUTENN € JOCTa KapaKTepUCTUIHA,
cemak Mopa jja ce HarjacH jeKa KIMHUYKHATE CIIU-
Ka BO MaHm(ecTalujaTa Ha IPEHUOT YBEUT € He-
cnenupryHa 1 yHU(OPMHA BO OTHOC Ha MHOTYOPOj-
HUTEe (PaKTOpW KOW TO TNpeau3BHKyBaar. Mcro Taka,

TpeOa Jla ce Harlacy fieKa UCT NPUYMHUTEN MOXKeE Jia
J1aJie Bapujalyy BO EKCIIpecrjaTa Ha 3a00TyBambeTo [1].

Ien na wpyooiu

LlenTa Ha OBOj TPy €, IPeKy NpHKa3 Ha CITy4aj CO BOC-
[aJIeHre Ha NPEJHUOT JIeNl Ha yBeaTa KOj ce MaHHU-
(pecTupa co kapaKTEepUCTUYHU 3HALM IITO HACOUY-
BaaT KOH €THONIOIIKHOT (DaKTOop, 1a ce HamasaT Auiie-
MHTE BO IMjarHOCTHKATA HA €fIcH TAKOB MpefIcH YBEUT 1
fla My ce Jlajie afieKBaTeH TPEeTMaH Ha OOJIHUOT.

IIpuka3 na ciyuaj

Max Ha 32-ropguiiiHa Bo3pacT € npuMeH Ha KnnHu-
KaTa 3apajy 60JIKa ¥ LPBEHWIO HA JIEBOTO OKO TPOC-
JIEAICHO CO JIECHO HaMallyBamke Ha BUIHATA OCTPUHA.
3abonyBameTo IOYHAJIO BACCETHHA [IEHA IIPef] TOa, CO
LPBEHWIO, OOJIKA U COJI3EHE 3apajiy IITO Ousia Opau-
HHMpaHa aHTUOMOTCKA Tepanuja Bo BUf Ha Kanku. He-
MaJIo BUJHO MOTOOPYBame Off IIpENHIIaHaTa Teparnmja.
Iypu 0 Tpu HEMIEM Off 3alI0YHYBAE HA TETOOUTE ce
jaBuia 60NKa U HaMallyBakhe Ha BUHATA OCTPUHA.
Boannot Herupa npeTxopHu 3a0oiyBamba Ha OKO-
TO WU APYTH 3a00IyBarba Off HHTepec.

@mr. 1. HpI/IKaS Ha TIPEHUIITAaTU Ha €HJOTEJIOT Ha pOoropunaTa co OIITUYKa KOXECpEHTHa

Tomorpaduja Ha mpefieH cermeHT (AS-OCT)

@ur. 2. [Ipyka3 Ha porosuna Ha OMOMHUKPOCKOII CO BUAJIMBU
NMUTMEHTUPAHU NPEUIUTATH

IIpu npueM, Kaj MaUEHTOT HAOOT HAa OKOJIMHATA Ha
OKOTO € ypefieH, OCBEH MPHCYTEH JieceH bmedapocna-
3aM. BynGycure ce HOpMOTIO3UIIMOHMPAHH CO COUYBaH
MotmwuTeT. TOHYCOT Ha 1eBUOT Oynbyc € 3roineMeH
u n3HecyBa 34 mmHg. Ce 3abenexyBa enudopa u
NPHUCYTEH € MellaH THI Ha KOHjYHKTUBAJHA XHIIe-
pemuja. Poxxaunara e co JIecHO efieMaTO3€H enuTell,
HO IPOSHpHA 1 6e3 Apyru BUJIMBY IIPOMEHH Ha eIly-
TenoT. CeH3MOMINTETOT Ha posKHUIIaTa HaManeH. Ha
€HOTEJIOT ce MPUCYTHH MPEHUNUTATH CO 3HaYajHa
conpkuHa Ha urMeHT (Purypa 1, durypa 2).

Bo mpepgnaTa komopa e BupnuB Tyndal-oB heHOMEH
€O 0OraTCTBO Ha MMIMEHTHH KieTKu. MIpucot e feko-
JIOpUpaH, CO U3MEHEeTa CTPYKTypa co (peHOMEH Ha
U3eMIeHOCT KaKo Off MOJIEell, IITO ce 3a0esesKyBa Ipu
MHAUPEKTHO MPOCBETIYBabE CO MPOLEIHA JIaMIia Ha
6nomukpockon (Purypa 3). [lynmunara e okpyria,
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JIECHO MAOTHYHA W CO HEXHH PEUNCH IUPKYJIapHU
cuHexud. JIekara e Ha cBoe MecTo, CO YpefieH Haof, a
UCTO Taka U IOAJNA00KUTE CTPYKTYPH Ha OKOTO.
OuHOTO [1HO € cO ypefieH Haof. Bugnara ocTpuna
e HamaneHa u uzHecysa 0,50 co kopexkuuja.

@r. 3. [Ipyka3 Ha TIpefieH CerMeHT Ha OKOTO Ha OMOMHUK-
pocKomnuja co peTpOMIyMIHALIN]a

Kaj 60omHIOT ce cnpoBefieH! UCIHUTYBamka co LEn fa
ce OTKpHE NPUYMHATENIOT. AHANM3aTa Ha KpBTa ! Jey-
KorpTapHata hopMyJia He ToKaXkaa 3Ha4ajHO OTCTa-
nyBame o HopMmanaTta. RTG Ha Genute npoOOBU 1
KapJIMYHKOT T0jac co IyMOOCAKPATHHUOT /1N Ha 'pOeT-
HHUOT cTOJ0 Oelre 6e3 ocobenoctu. McnutyBameTo
Ha HLA (Human Leucocyte Antigen) 3a mocToeme Ha
HLA B27 He nokazka HErOBO IIPUCYCTBO. AHaIU3aTa
Ha ACE (Angiotenzin Converting Ensyme) u ym303u-
MUTE BO KpBTa IOKaxkaa BPEHOCTH KOU ce JIBMKEea
BO paHULIITE Ha HOpMaiHuTe. CepoJIOLIKUTE aHAIU-
31 BO PaMKU Ha MOCTOEHE Ha BUPYCHO 3a00JyBame
TIOKakaa TIOCTOEHhE Ha aHTHTENIA 32 XEpIec CHMII-
nekc (HSV IgG >1,1, Immulite) mTO O{1 BO MPUIIOT
Ha MOoCToeYKa nH(pekuja.

IIpu npecroj Ha Knunnkarta, Ha GOJTHAOT My € Opfiu-
HMpaHa JIOKaJIHA aHTUMH(IaMaTOpPHa U KOPTHUKO-
CTEpOHU/IHA Tepaluja BO BUJ| Ha KaIlKu, aHTUIJIAyKO-
MaTo3Ha Tepanuja co Koja ce OCTUTHA peryJanyja
Ha MHTPAOKYJIapHUOT NMPUTUCOK. VIcTO Taka, opAvrHH-
paH € BUPYCOCTaTUK per oS ¥ aHUTUXOJIMHEPTHUK-Sol.
Atropin sulfat 1% 3a ga ja mmmatupa mynmiata 6e3
[a ocraHat npupaciadi. Y nokpaj TepanujaTa, ymre
ponro Bpeme Oertie npucyTeH Tyndal, a Ha €HIOTENIOT Ha
PpOKHMIATa IPEIUIUTATATE, NaKO CE HaMalluja, OCTa-
Haa BO BWJ] Ha MIMTMEHTHPaH TOYKU. OCTaHATUOT HAON,
Ha OKOTO Oelle ypepeH. BuHata ocrprHa oy opayHuy-
paHaTa Tepanmja ce nogoopu Ha 1.0s.c. (6e3 Kopekipja).

duckycuja
[IpenruoT yBewt e Haj3acTraneHa popMa Ha YBEWUT U

ce cpeKkasa co ropuirHa nHnuaeHna ox 8 za 100000
BO momynanwmjara [1].

Knunnuky, 3a60myBameTo ce Manugectupa co 00i-
Ka BO OKOTO KOja MOXE J]a MpUrpa BO OKOJIMHATA.
ITocron 6medapocnazam n nouspaseHa orogodu-
ja. Hekorarl, Ha 0Baa CMMIITOMAaTOJIOTHja MOXeE Ja U
ce TIpHIPY>KN U N3BECHO HamMasyBame Ha BUAOT. OKo-
TO € HajuecTo UPBEHO CO JIMBHUACH KOJOPHUTET 3apa-
[ KOHrecTHja Ha KpHUTE CaJOBU Ha MHTpacKJe-
PaJHUOT IepUKOpHealleH miaekcyc. OHa WTo € of
3HAYCHE € NPUCYCTBOTO Ha eKCyAalyja BO MpeaHaTa
KOMOpa, (pMOpHHCKA W KJIETOYHA, IIITO Ha OYHAaTa BO-
mudka ¥ faBa onanecueHnyja. Ce nmojaBysa Tyndal-
0B (DEHOMEH, a CO TAIOXKEHE Ha KJIETOUHNUTE EIeMEH-
TH Ha €HJOTEJIOT Ha poKHMIaTa ce hopMupaar Ipe-
mumuTaTh. MpucoT e efeMaTo3eH co M3MeHeT pedjed,
a 3apajy MPOTEUHCKAaTa eKcyfanuja 1 OJIMCKUOT H0-
NP Ha MyMJIApHAOT pab Ha UPUCOT U NpefHaTa CTpa-
Ha Ha JeKara, ce (popMupaat mpupacIuny Kou ja je-
(popmupaar nynminaTa. Kaj nouspazenn BonaimTen-
HM IPOLIECH, BOCTIATINTETHATE KIETKH ce 3aberesK-
JIMBY BO MPEAHUOT JIeJI HA BUTPEAIHOTO TEIO, & MO-
Ke J]a ce jaBU M IIMCTOMICH efieM Bo m.lutea.

Kaj BocanuTenHnTe NpoLecu Ha MPeHUOT I Ha
yBeaTa HajuyecTo joafa [0 JIECHO HaMallyBame Ha
UHTPAOKYJIAPHUOT IPUTUCOK, HO HEKOTaIll JOKOJIKY
JI0jie 1O MHBOJIBUpame Ha TpaOeKyJapHHUOT el Ha
MPUOKOPHEATTHAOT arojl CO BOCMAJICHUE WM CO3/1a-
Bae Ha NPUPACIULY BO arojoT, Kako IOCIeAUa MO-
K€ []a IMa NoKauyBabe Ha MHTPAOKYJIapHUOT IIPUTH-
cok. Kora BocmanuTeTHHOT mpoliec orpaHuyeH Ha
NPEfHUOT fIe] Ha yBeaTa, BU{HATA OCTpUHA € 0OWY-
HO COYyBaHa Wiiu 0Jaro HamaJjeHa.

Kako mro HannoMeHaBMe, IPUYUHATE MOXKAT J1a Ou-
[aT MOBeKeOPOjHU U KJIMHUYKATa CIMKA MOXKE Jia ce
pa3nuKyBa Kaj efieH UCT PUINHUTEN (2], ¥ Toa T mpa-
BM BOCHNAJICHUjaTa Ha yBeaTa BUCTHHCKU Npeau3-
BUK 32 O()TAIIMOJIOTOT.

I1pu mujarHocTHKaTa Ha YBEUTUTE O(PTAIIMOIIOTOT NMa
Ha pacrnoiarame rojieMm 0poj ucnutyBama. Kon nc-
MUATYBama Ke ce CIpoBefaT U Kou Ke OUiaT KOHKITY-
3WBHHM 3aBUCH Of] €KCIIPecHjaTa Ha caMoTO 3a60IyBa-
e, TPTHYBajK! Off aHATOMCKAaTa JIOKaJn3aluja, Th-
[OT Ha eKCyhalyjaTa, JO/LKUHATA Ha Tpacke Ha 3a-
60JyBamETO M APYTH KITMHUIKY KapaKTePUCTHUKH.
Bo pujarHocTukara Ha BADYCHUTE YBEUTH HUCIUTY-
BamaTa Ce COCTOjaT BO M30Jalyja 1 UieHTH(UKAIIN-
ja Ha caMHOT BHpYC, aHTUT€HUTE Ha [aJeHUOT BU-
pyc in situ Bo ounara Bopmuka (PCR TeXHMKA) MM Ak
MOKaKyBame Ha CIel(pUYHN aHTUTENA BO CEPYMOT
¥ OYHATa BOMYKA CO IIPECMETYBake Ha Witmer-OBUOT
KOe(UIMEHT, CEKaKO JOKOJIKY MOCTOjaT YCIOBH 32
toa. Ho, MHOTY uecTo BupycHaTa nH(eKIrja ce npe-
MO3HABa BP3 OCHOBA HA KIMHUYKHUOT W3IJIEH HA MPO-
MCHHTE Ha OKOTO [3,4].

Bo mpukaxkaHuoT cnyyaj, KITMHUYKAaTa CIuKa € na-
TOIHOMOHMYHA U ce padOoTH 3a IpeficH YBEUT 3.py-
JKeH co iris pigment epithelit v iris vasculitis, HaO[1 KOj
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e crierpuIeH 3a MH(EKIHja co BUPYCOT XepIec i Koj
e onmiIad Bo nureparyparpa [5]. Kaj naumot Gosew,
BO MOMEHTOT Ha UCIUTYBaHE, OJHOCHO IIPU IPHUEM,
HeMmallle IpOMEHU Ha POXKHULIATA, MaKO CAMHOT OOJIEH
AQHAMHECTUUKH Jjajie MONATOK AeKa IPETXOMHO MMall
aTaka Ha KOHjYHKTUBMTHC. IITO HE MCKIIy4dyBa AeKa
MPETXOAHO HEMall U HeKoja off modjarute adeKiym
Ha poxHnnarta. IMeHo, nako e HeBoOM4aeHo, BOC-
NaJIEHUEeTO MOXE Jia ce jaBU U 6e3 MPeTXOfHa NHBOJI-
BHUPAHOCT Ha poxkHuiiata [4,5]. Kaj mauuenTor e 3a6e-
JieXkaH 3HAYajHO HamalleH KOpHeasleH peduiekc Kako
pe3yiaTaT Ha HaMalleHa CEeH3UTUBHOCT Ha POXHUIIA-
Ta, 3apaau apekuyja Ha CeH3UTUBHUTE TPUTEMHUHAI-
HU BJIaKHa 1ITO Oellle MPUCYTHO 1IeJI0 BpeMe BO Te-
KOT Ha OOJIHMYKWOT Tpectoj. EfHa off KapakTepuc-
THKWUTE Ha OBOj EHUTET HA MPETHNOT YBEHT € Toja-
Ba Ha BacKyJHUT Ha MPHUCOT, MPOCIENEH CO rojemMa
AWcIep3uja Ha MUTMEHT, M0jaBa Ha TUTMEHTUPaHU
MIPENMNNUTATH, ISNIUTMEHTaIFja 1 TI0jaBa Ha 30HA Ha
aTrpodyja Ha MAITMEHTHUOT €NUTEI HA UPUCOT, IIITO
Tpy TIpervie] Ha GMOMUKPOCKOII CO PETPOMITyMHUHALA]jA
ce MaHu(ecTrpa co M3IJIe]] Ha MPHC U3EfIeH KaKO Off MO-
ner [6] (Purypa 3). MHory yecto moara o nHIIa-
Maljja Ha CTPYKTypHTE Ha UPUAOKOPHEATHUOT aro,
ILITO pe3y/THpa €O NOKauyBame Ha MHTPAOKYJIapHUOT
nputucok (IOP) [4,5], 3aToa e MaHu(ecTHPaHO U Kaj
HamoT GoJsieH. [TokaueHnoT MHTPAOKYIAPHUOT NpH-
THCOK Kaj XepreThvHaTa WH(EKIja 9ecTo MOXKe Jia
ouyne peppakTepeH Ha Tepanuja [4].

Wi ﬂ

$ ~=

®@ur. 4. [Ipuka3s Ha IpeJieH CETMEHT

3apaan apHUTETOT HA BUPYCOT f1a TH MHBOJIBHPA
U JApyruTe OKYyJapHH CTPYKTYpH, Npef c& ONTHY-
KHOT HEPB U peTUHATA, JIOKaJHaTa aHTUMH(IIaMa-
TOpHa KOPTUKOCTEPOUfIHA Tepallyja, aHTUIIIayKo-
MaTo3HaTa Tepamnuja Kako ¥ BUPycocTaTcKara Tepa-
yja, Kaj OBOj THIT HAa MH(IaMalyja Ha TIpeiHaTa yBea
ce Tepanuja Ha n360p (durypa 4).

3aKkay4oK

JujarHocTukaTa ¥ TPETMAHOT Ha YBEUTHUTE CE BHC-
THHCKU TIPENU3BHUK 3a odrammornorot. IIpeno3Ha-
BamkbETO HA OBOj EHTUTET, a CO TOA W CBECHOCTA 3a
MPUINHATENOT, € TOceOHO 3HaUajHO, HO UCTO Taka
MPETCTaByBa U OJIECHYBabE 32 CAMUOT OOJIEH Off TO-
HATaMOIIIHK OPOjHU UCTIUTYBakha 3a YMe CIPOBEY-
Bambe HEKOTaIll ¥ He TIOCTOjaT MOXKHOCTH, a YECTO Ce
u MHOTY mockanu. [TocneHoTo ro ucrakHyBa 3Ha-
YEemEeTO HAa aHaMHe3aTa U aHalIu3aTa Ha KJIUHWUY-
KUTE 3HAIM Ha 3a00JyBambeTO, MPEMO3HABAKHETO Ha
KJIMHUYKATE crnenuuKd Ha ONJICIHA TaTOTEeHU
areHcu, ONTHHA BO HUBHATA JMjarHOCTHKA.

KoHnpaukiu Ha uniuepecu. He e neknapupaH.
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Case report

LAPAROSCOPIC INCISIONAL HERNIA REPAIR IN OBESE PATIENT: A CASE REPORT

JAITAPOCKOIICKA ITOITPABKA HA MTHIIN3NOHA XEPHUJA KAJ TAIIMEHT CO
NPEKYMEPHA TEXKWHA: I[IPUKA3 HA CIYYAJ
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Abstract

Inoduction. Laparoscopic repair of ventral-incisional
hernia is increasing compared to open technique. It has
become a safe method, with low complications and cost
comparable with open techniques. Shorter recovery and
length of hospital stay are also associated with laparo-
scopic repair, especially among obese patients.

Case report. We present a case of a 42-year-old pa-
tient with BMI (Body Mass Index) of 44. He has had
three previous open operations for incisional hernia, the
last one being two years ago. We performed a laparo-
scopic IPOM (Intraperitoneal Onlay Mesh) repair with
composite mesh using transfascial (transabdominal)
sutures and tacks (staples).

Conclusions. Low rate of conversion, minimal perioperati-
ve morbidity and low recurrence indicate safety in obese and
morbidly obese patients treated with laparoscopic approach.

Key words: laparoscopy, incisional hernia, ventral hernia,
IPOM, obesity

Amncrpakr

Bogen. Cé moronem e 6pojoT Ha BEHTPaATHU-UHITH-
3MOHH XEPHHA KOM Cce penapupaar JianapoCcKOICKI
BO criopefida co ynorpebaTta Ha OTBOPEHUTE METOMIH.
JTamapockornckara nonpaska € 6e30e/1Ha, CO HU30K
CTEeIeH Ha KOMIUIMKAIUY ¥ PeLUIuBY BO copenda
co oTBopeHuTe MeToau. CKpaTeHnoT MocToNnepaTy-
BEH TEK M MOKpaTKaTa XOCNHUTAIU3alHja ce 3Hauaj-
HH, OCOOEHO Kaj AlEHTUTE CO IIPEKyMepHa TeKIHa.
IIpuka3 na cay4aj. [Ipesentupame ciyuaj Ha 42-ro-
muieH nanuent co BMU op 44. T1atmenToT uman tpu
NPETXOHYU MONPABKY Ha BEHTpaJIHA-UHI[M3UOHA KIJIa
CO OTBOpEHa METO/ia, a ocjeiHaTa Ouiia mpey Be
ropuHu. MI3BeoBme nanapockoncka IPOM nompaska

Correspondence to: Aleksandar Mitevski, Clinical hospital Stip,
"Ljuben Ivanov" bb, 2000 Stip, R. Macedonia; Phone: 072 22 19 03;
E-mail: acence03 @yahoo.com

CO KOMMNO3WTHA MpeKa ymoTpebyBajku TpaHcdac-
L[{jaJTH [IIEBOBU W TUTAHMYMCKH TaKepH.
3aknyuok. Hucknor 6poj Ha KOHBEp3WUH, MUHUMAJI-
HUOT TIEpUONIEPATUBEH MOPOUIUTET U MATTUOT OPOj
pEeLUUNBY YKaxKyBa Ha Toa JeKa JIanapocKoIcKaTa
MOMNpaBKa HA MHIM3UOHM XepHUA € Oe30e/IHa Kaj ma-
LUEHTH CO IIPeKyMepHa TEXKHUHA.

Kityunm 360poBn: nanapockonyja, THIA3MOHA XEPHUja,
BEeHTpasHa xepHuja, [IPOM, npekymepHa TexXuHa

Introduction

Approximately 4 million abdominal operations are done
every year; 10-20% of them will develop incisional hernia.
Laparoscopic ventral hernia repair was introduced in 1993
by LeBlanc and Booth and since then it has become the new
golden standard for abdominal wall hernias [1]. Laparo-
scopic procedure has been designed to avoid the exten-
sive dissection; it mimics the conventional retrorectus ven-
tral herniorrhaphy but avoids the extensive dissection re-
quired to place the prosthesis in the abdominal wall [2].

Case report

We present a case of a 42-year-old patient with inci-
sional hernia and a BMI (body mass index) of 44. The pa-
tient has had three previous open repairs for incisional
hernia in the umbilical and supraumbilical area with po-
lypropylene prosthesis. The last one was performed two
years ago. On inspection, the patient had a supraumbilical
midline incision, ending on the right lateral side of the
umbilicus. Under the lower third of the incision he had a
large protrusion that was reduced on palpation through a
large abdominal wall defect (6-8cm). Another smaller
defect of 3-4 cm was palpated above the large one.
Laparoscopic incisional hernia repair was performed. On
the left mid-axilary line with open approach 12 mm trocar
cannula was introduced and pneumoperitoneum was estab-
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lished. Additional three 5 mm trocars were placed; two on
the left side and one on the right side. Complete adhe-
siolysis with sharp dissection was performed (Figure 1).

Fig. 2. Two large hernia defects

Two large and two small defects were found and a visible
under lay placed small polypropylene mesh (Figure 2).

4 .
Fig. 3. Large mesh covering the defects attached with titanium

clips

IPOM-Intraperitoneal Onlay Mesh technique was per-
formed. A large composite mesh (polypropylene coated
with collagen, 35x25cm) was introduced through a 12 mm
troacar. It covered the defects and an overlay margin of 5
cmwas achieved. Four transfascial sutures were placed

on the angles of the mesh and the border of the mesh
was attached with titanium staples to the inner side of
the abdominal wall (Figure 3). An intraabdominal drain
was placed through the lower left 5 mm trocar site. The
postoperative course was uneventful; the drain was taken
out on the first postoperative day and the second postope-
rative day the patient was discharged from the hospital.
Discussion

The laparoscopic approach for treatment of incisional
hernia is gaining an increasing interest; it seems to be an
effective approach with a very low complication and
recurrence rate [3].

Hernia repair is often formidable clinical problem, espe-
cially in obese patients. In this subgroup of patients mini-
mal invasive techniques minimize perioperative com-
plications and failure rates [4,5]. Laparoscopic procedure
has a short learning curve (only 3 cases) and a general
surgeon with training in basic laparoscopy can safely
perform hernia repair in obese patients [6].

Overall complications of laparoscopic incisional-ventral
hernia repair versus open one in obese patients are 6,3 vs
13,7 (7). Complications rates and recurrence are closely
related to the BMI, type and hernia size, although they
show no significant difference when comparing to pa-
tients with laparoscopic treatment [8-12].

There is little data on laparoscopic repair for incisional
hernia in morbidly obese patients (BMI>40). The results
have shown that it is feasible, with an acceptable risk of
recurrence and that it minimises the wound and mesh
complications compared to open mesh repair [13,14].

Conclusions

Low rate of conversion, minimal perioperative morbidity
and low recurrence indicates safety in obese and morbid-
ly obese patients treated with laparoscopic approach.
The data show better efficiency of laparoscopy compared
to open surgery. Our patient had BMI of 44 which is rear,
and there are not many cases described in the litera-
ture. Yet, in experienced hands laparoscopy is the approach
of choice for patients with BMI of 35 or greater.
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EBAJTYAILINJA HA UINOIMMATCKA HEHTPAJ/IHA CEPO3HA XOPUOPETUHOITATHIJA
CO OIITUYKA KOXEPEHTHA TOMOI'PA®PUIA

EVALUATION OF THE IDIOPATIC CENTRAL SEROUS CHORIORETINOPATHY WITH

OPTICAL COHERENT TOMOGRAPHY

Harama Tpnescka n Becna [IumoBcka-JopranoBa

J3Y YVYHuBep3surTeTcka KiauHWUKA 3a O4HM Oosectu, YuuBep3uteT "CB. Kupun m Metonnj",
Menununcku gakyarer, Ckonje, Penyonuka Makenonuja

AncrpakT

Bogen. Mnmonarcka Llenrpanna Cepo3na Xopuope-
turonatrja (ICSH) e Gomnect Ha HEHTPATHUOT eI
Ha peTUHATA YHj IUjarHOCTUYKU TPOuUi mpef ce e
Bp3 OCHOBA Ha CUMIITOMUTE WM KIMHUYKHOT HAO[,
HO JileMorpagckuTe KapaKTepUCTHKY 1 JOMOTHATE-
HUTE IUjarHOCTUYKY IPOLIEAYPH CaMO I'O HOTBPAY-
BaaT EHTHTETOT U MaToreHe3ara Ha mucrarta. Mako
eTHOJIOTHjaTa e JuieMa U HajroJieM akLEeHT ce CTaBa
Ha eMOTHBHUOT U (pU3UYKUOT CTPEC, IPOTHO3aTa €
penaTtuBHO fo0pa.

JMjarHOCTHYKNOT MPOTOKON 3a marmeHTuTe co ICSH
ondaka pyHIyC-OMOMIKPOCKOIICKO NCITUTYBAHE 1
eBayanyja Bp3 OCHOBA Ha (hiryopeciienH-aHruorpad-
cku Haozu. BoBenyBamweTo Ha OnTrukata Koxepen-
THa ToMorpaduja (OCT) 0OBO3MOXKU HEMHBA3HUBHO JTU-
jarHOCTHLMPAE U CIECHE Ha MAIMEHTUTE Ha MOKY-
CU MHTepBaiu, 00e30ey MONOTHUTEIHU UH(POpMa-
MY 32 CTEIEHOT Ha MHBOJBUPAHUTE 30HU KAKO U
HHUBHA Kopejauuja co BugHaTa ocrtpuHa. Llen Ha
0BOj Tpy# € mpeky cepuja Ha ciydan co ICSH fa ce
MOTEHLMpa 3HauewkeTo Ha MeTopiata OCT 3a eBanya-
[[¥ja Ha TPOMEHNUTE Ha XOPHOPETUHAIHUOT CIOj U
KopeJanyjata Mefy PETHHATHOTO W (POBEATTHOTO
3afe6enyBame, aHATOMCKUTE NMPOMEHU U CEKAKO
acdeknyjaTa Bp3 BUIHATA OCTPUHA Ka] HUB.
IIpuxa3 nHa cayyam. I[IpocnekTHBHO ciefewme Ha
NMagueHTH CO YHWiIaTepajiHa adekuuja of HUAro-
maTtcka LEHTpalHa CEepO3Ha XOPUOPETHUHONATHja
(ICSH) u HuBHa eBasyalyja co IpuMeHa Ha ONTHYKa
koxepenTHa ToMorpacuja OCT (TOPCON 3D OCT-
2000) nporpama makyJa (6,0mmx 6,0mm-512x128) nen-
TpupaHo Ha ¢oBea. PeTunanmnaTa nebGenuHa Gerre
HU3MEpPEHa CO KOPUCTEHE Ha Kanumep,poKycupaH
Ha [IBe HMBOA : MaKyJjapHa 1 (hoBeasiHa aebennHa.

Kopeciionoenyuja u peiipunini 0o: Harama Tpnescka, J3Y YHnusep-
3UTETCKA KJIMHMKA 3a O4HM Gonecty, "Bonmwancka" 17, 1000 Ckomje,
P. Maxkenonunja; Ten.: 02 3161 714; E-mail: n_trpevska@yahoo.com

3aknydok. BoeenysameTo Ha OCT 0BO3MOXNU HEUH-
Ba3MBHO JJUjarHOCTULPAE HA 3a00IIyBaETO CO MIPU-
MEHa Ha TPaHCBEP3AJIHM CKEHOBH, KAKO W MOXKHOCT
3a clefiekhe Ha MallMeHTHTE Ha OKYCH UHTEPBAIH.
ITpegHocTa Ha METOOT JJaBa MOKHOCT 3a JOOMBAHE
rH(pOpPMAaIUI OKOJY HajCYNITHTHUTE IIPOMEHH Ha pe-
THHATA, uleHTU(UKaIM]a Ha CyOpEeTUHATHATA TEYHOCT
U HEJ3UHNOT MHTEH3UTET,KaKo M CIefiekhe Ha adek-
LjgjaTa Ha BUJ{HATa OCTPUHA BO TEK Ha 3a00/yBambEeTO.

Koyunm 360poBu: MionaTcka neHTpaiHa cepo3Ha Xo-
puopetnHonarrja (ICSH), Ontryka KOXepeHTHa TOMO-

rpadmja (OCT), MaKynapHa ieOeIMHa, BUJHA OCTPUHA

Abstract

Introduction. The Idiopathic Central Serous Choriore-
tinopathy (ICSH) is a disease of the central part of the
retina and chorioid which diagnostic profile is usualy based
on the symptoms and clinical findings, but the demo-
graphic characteristics and the additional diagnostic
accuratelly confirm the entity and the pathogenesis of
the disease. Although the etiology is a dilemma and the
emphasis is on the emotional and physical stress, the
prognosis is relatively good.

The diagnostic protocol for the ICSH patients covers
Fundus-Biomicroscopy(Slit) examination and evaluation
based on Fluorescein Angiographic expertise. The inclu-
sion of the Optical Coherent Tomography (OCT) provi-
ded noninvasive diagnosing and monitoring of the pa-
tients in shorter periods, as well as additional informa-
tion on the degree of the involved areas and their co-
rrelation with the visual acuity. The aim of this work is
to accentuate the significance of the high-resolu-
tive contemporary method OCT for evaluation of
the changes in the chorioretinal layer and the correlation
between the retinal and foveal thickening, the anatomic
changes, as well as the affection over the visual acuity
through series of cases with ISCH.

Case reports. Prospective follow-up of patients with
unilateral affection due to idiopathic central serous cho-
rioretinopathy (ICSH) and their evaluation using optical
coherent tomography OCT (TOPCON 3D OCT-2000)
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3D macula program (6,0mm x 6,0mm-512x128) centered
on the fovea. Retinal thickness was measured using cali-
per focusing on two levels: macular and foveal thickness.
Conclusions. The introduction of OCT provided non-
invasive diagnosis of the disease, by using transverse
scans, and the ability to monitor patients on shorter in-
tervals. The advantage of the method gives an oppor-
tunity to obtain information regarding the most subtle
changes in the retina, identification of subretinal fluid,
the extent of the same in correlation with the ophthal-
moscopic findings and the affection of visual acuity
during the disease.

Key words: idiopathic central serous, chorioretinopathy
(ICSH), optical coherent tomography (OCT), macular
thickness, visual acuity

Bosen

LlenTpanna cepo3Ha XOpHOPETUHONATHjA € WAHO-
naTcko 3a00JyBame Kajie BO OCHOBA Ha HEroBaTa na-
TOreHe3a II0CTOM IOPEMETYBakhe Ha XOpOoUanHaTa
LMPKYyJIaldja U PETUHAIHUOT ENUTEJN IITO JOBEyBa
1o OYyJI03HO OfjIenyBake Ha CEH30pHATa PeTHHA, OfI-
HOCHO MH(JIYKC Ha CyOpeTHHAIHA TEYHOCT Ha IICH-
TpajHaTa peTnHa (Makymna) [1].

Boo6uuaeHo mpe3eHTanujaTa Ha 3a00JIyBaHETO €
YHUJIATEpajHa co €BOJIyLja Off IBE€ A0 TPH HEJlen
U CO MOXKHa PEMMHCH]ja, HO Ce CPeTHYBaaT U cilydau
co Omnarepanna adekuyja. [Ipequneknyja uma KOH
maxku Ha 30-50 rofd. BO3pacT co MHIUCHIIA HA jaBY-
Bame JIeceT MaTH II0BEKE BO OHOC HA XKEHU, IOIJIOXK-
HA Ha (PU3WYKM WIN €MOIMOHaNeH cTpec. Bumja-
HUETO Ha Ba30KOHCTPUKTOPHUTE arcHCH, CHCTEM-
cKara mpuMeHa Ha KOPTUKOCTEPUOAN U APYTH Mpe-
TUCTIOHNPAYKHY (paKTOPU KaKO XUMepTeH3nja, opeme-
HOCT, IWjajin3a, OpraH TpaHCIUIaHTAalja, MUTPEHa,
reHeTckuTe (pakKTOPH € HEjacHO, IITO caMo I'o MOT-
BpAiyBa (pakTOT 3a MAMONATCKATa E€THOJOTWja Ha
oBa 3abonyBame [1,2].

Knuaniky cyGjeKTUBHE CUMIITOMU CE TIaj] Ha BHUIOT
Of [IOJIECEH CTEIIEH, pelaTUBEH LEHTpaJIeH CKOTOM,
WCKPUBEHN CIMKU-MeTaMopdoIchja, HaMaJleH! CITU-
KH-MHKPOIICH]ja, HapyLICHa Neplennyja 3a miaBa u
KoJTa 60ja-gucxpomaToncuja, eHOMEH Ha 3abiec-
TyBame (3-5 MuH).

IIporokonor 3a gujarHoctrka Ha ICSH ce 6a3upa Ha
anruorpaduja co ¢ayopecuens (FI Na 20,0%) nnn
uHjonMjaHuH 3eseHo (indocyaninegreen), T.e oOTO-
rpacKo ciefielme Ha MPOTOKOT Ha (pIIyopecuenH
HU3 (poKaHM mofipayvja Ha xurnepdiryopectelyja Kou
KOPECHOHANPAAT CO UCTEKyBamke HA HUBO HA PETH-
HaMHUOT urMeHTeH enutel (RPE).

Ho, OCT ce noseke ro 3eMa npuMaToT Ha "3J7aTEH
cTaHjapa" 3a AMjarHOCTUKA, eBajlyalyja Ha Mpor-
pecujata u pe3onynmjata Ha ICSH. Bnipouewm, kako

coBpeMeHa "imaging" MEeTOofja cO BUCOKA PE30JyLuja
OBO3MOXKYBa Jia ce 3a0eeXkaT U HajCYNITIITHATE MIPO-
MEHHN Ha peTWHaTa, UACHTH(UKANNja Ha CyOpeTH-
HaJHaTa TEYHOCT, CTEIIEHOT Ha ucTaTa BO KopeJa-
nuja co o(pTaIMOCKONCKUOT Haof U adekiyja Ha
BHJIHATA OCTPUHA BO TEK Ha 3a00TyBamETO.

LlenTa Ha OBOj TPy/ € MPEKy cepuja Ha cIydad CO
ICSH pna ce noreHuupa 3HaUeHETO HA BHCOKO-pe-
3onyruBHaTa Metofa OCT 3a eBajiyanuja Ha OpoO-
MEHHUTE Ha XOPHOPETUHAIHUOT CJI0] U KOpeanyja-
Ta Mery (hOBeaTHOTO 3afebenyBame, aHAaTOMCKHTE
[IPOMEHU U BUJHATA OCTPHHA Kaj HUB.

Marepujan n meToan

Bo cepmjara cinyyan 6ea BKITyJeHU ¥ CIIETHATE Tal-
€HTH CO YHWIaTepasiHa aeKIja Of WUOnaTcKa IeH-
TpaiiHa cepo3Ha xopuopetuHonatuja (ICSH) u eBa-
JIYMpaHM cO ONTHYKa KoxepeHTHa ToMorpadumja (OCT).

Cayuaj 1: Y.I1. max 42 rop, ce jaByBa Ha J3Y Km-
HUKa 3a o4HU O6ojectu Bo okToMBpH 2012 co cyO-
JEKTHBEH CHMIITOM 32 pEAyLHpaH BHUJ Ha JIEBOTO
OKO off mpep fBa Mecenu. Bo amamHe3aTa faBa
jaceH MofaToOK 3a HaMaJieH BHJ], ICKPUBEHH CIIMKU
¥ "TIpUCYTHA fiaMKa Ipef oko". JIn4HuTEe MEeauuuH-
CKU 1 (paMUIINjapHA aHAMHECTHJIKY TofaTonn 6ea
HeraTuBHU. Herupa fipyru okysnapHu 3a00J1yBama,
MIpUMEHa Ha pefioBHA Tepamnuja U alepruu, OfHOC-
HO Of IOJTHO 3JIpaBje 3adeseskan mpodieMu CO BUIOT.
HekoperupanaTta BAiHa OCTpUHA Ha JECHOTO OKO
u3HecyBa VOD. 1,0 u Ha seBoto oko VOS. 0,33. Un-
TPaOKyJIapHAOT IPUTHCOK CO HEKOHTaKTEH TOHOME-
tap (TOPCON CT-80) uznecysa 14mmHg Ha gecHOTO
n 16mmHg Ha neBoTo OKO. Amsler-TecT Ha JECHO
OKO €O ypefieH Haof, a Ha JIEBOTO OKO NPUCYTHU LIEH-
TpanHu MeTamopdorncuu. Konopen Bup co ypenex
HAoJ] Ha JiBeTe our; ypenHa peakipja Ha CAK (cBet-
JIMHA, aKOMOJIallija ¥ KOHBEPIeHIH]ja); IPEJICH CeT-
MEHT CO YpEeJEeH Haof; MPejHa OYHa KOMOpa cO HOp-
MaJiHa Jja0ounHa 0e3 maTajaouKu cyOcTpaT; UpH-
TOKOpHeaJieH aroil oTBopeH 4/4 mo Shaffer.

Ha nammenToTt My 6emre HanpaBeH (yHTyC-OMOMUK-
POCKOIICKH Tiperyief; Bo muapuja3a (Sol, Mydriacyl
1% u Sol. Phenilephrin 2,5% OU) co KOHTaKTHa JIyma.
PyHpyC NpernegoT NoKaxa KOMIIETHO YPEEeH Haof
Ha TAECHOTO OKO, I0fieKa Ha JIEBOTO Oellle yTBpHe-
HO TPUCYTHO LEHTPAIHO CEPO3HO PETHHAIHO OfiJie-
nyBame 1]1]1 Ham dosea. Ilepudepnara petuna Ha
IBETE 04N O€3 MaTONOMIKY UCIANI.

Ha nmanuenTor My Oenie npenopavyaHa IpuMeHa Ha
OCT, koja ja MOTBpAM AWjarHO3aTa 3a IEeHTpaJHA
Cepo3Ha XOpPHOPETHHONATH]ja, IPUCYTHA CyOpeTHHA-
Ha T€YHOCT Mel'y pEeTHHAIHUOT MUTMEHTEH EMUTEeN
U HEYpPOPETHHAIHUOT CJOj, OTHOCHO CEPO3HO Ofijie-
IIyBakE Ha CEH30pHATa PETUHA.
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* Tlanuent Y.IL.

et o T ——

26/04/2012; VOD.0,25 s.c.; MT: 540 um; CT: 489 um 05/07/2012; VOD.0,8 s.c.; MT: 346um; CT: 177um

06/09/2012; VOD: 0.8 s.c.; MT: 359um; CT: 151pm

28/05/2012; VOD: 0,14 s.c.; MT: 572um; CT : 530um

* [TanuenT J.M.

05/12/2012; VOS: 0,25 s.c.; MT: 352um; CT: 300um

03/01/2013; VOS: 0,25 s.c.; MT: 458um; CT: 454um
Cn. 1-11. ITpuka3 Ha IpOMeHa Ha XOpPUOPEeTHHATHUOT cltoj co OCT VOD/VOS (visus oculi dex./sin/): Bugsa ocTpiHa
Ha JiecHO/eBo 0KO, MT (macular tickness): MakyapHa aeGenuHa, CT (central tickness): ieHTpasHa (poBeonapHa) aeOennHa
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Cayuaj 2: M.3., 46 rox. Max, npodecroHajieH Bo3ad,
ce jaByBa Bo KnmHrkaTa 3a O4HM 60JIECTH BO anpuil
2012r. nopajiu HamMaJieH BUfl HA IECHOTO OKO, CUM-
NTOMU KOHW ce TojaBwiie mpef] oBeKe Off 3 MecelH,
HO Nopaju NpodecuoHaIH! OOBPCKU T'O OJIOXKUII
CBOETO Jloarame. AHAMHECTHYKHUTE TIOATOLM HE fia-
[0a HEKOj MOTEHIMjaJicH pU3KK (PaKTOp, HE UCKITy4dy-
BajKM ja cTpecHaTa mpupoja Ha npodecujaTa.

VOD 0,50 u VOS 1,0 6e3 gomnoaHuTeNHa KOpeKIyja.
MHTpaoKkynapHUOT MPUTUCOK OOOCTPAHO BO I'PaHHU-
11 Ha HopMaJsiHu BpefHocT. Haop 1o cermeHTu ype-
AeH 6e3 3HauajHO BIIMjaHUE BP3 IUjarHOCTULIUPALE
Ha OoJecTa.

[TammenToT Gerre mperyiefad BO MUApHWja3a Ha OHO-
MHKPOCKOIl CO KOHTaKTHA JIyNa, AUjarHOCTULIMpa-
HO € 3a00JIyBalkeTo, a motoa mnpocneneH co OCT
3a CTENEHOT Ha IpOMeHaTa Ha PEeTUHAJIHUOT CIIOj,
OJHOCHO 3a7a0eTyBalkeTO Ha HUBO Ha MaKyJa.

Cnyuaj 3: J.M., max 41 rop o Ctpyra, ce jaBui BO
MHCTUTYIHjaTa BO oKToMBpu 2012 mopagu HaMaseH
BHJI KOj Iep3ucTupai BekKe eqHa roguHa. Bugnara
octpura m3HecyBa 0,33 Ha gecHOTO OKO M 0,66 Ha
neBoto (Koperupan co crakia go 1,0). ITo pujar-
HOCTHYKHUTE METOAM HAONOT MO CErMEHTH Oellle ype-
IeH OCBEH BUJIMBY MPOMEHU Ha LEHTPAIHA PETHHA
Ha JIECHOTO OKO Off Kajie IOTeKHyBaaT CyOjeKTUBHU-
Te cumnTomu. Ha HMBO Ha MakyJia € BUAJIUBA jJaCHO
orpaHdueHa cepo3Ha abnanyja Ha peTUHATHUOT TIUT-
MEHTEH eTUTeN BO B Ha Oyia W >KONTEHUKaBa eK-
cyfaLyja JJOKalu3upaHa CyOpeTHHAIHO.
ITpernepot co Tpopumen3nonannara Mmeroga OCT
jacHO ja moKakaw ja MOTBPAHM MAaTOJIOIIKATa IPo-
MeHa IpoMeHaTa Ha MUKPOPEHTHHAJIHOTO TKUBO.
Kaj cexoj on HuB Oellie OpAMHUpaHA MHTEH3UBHA BU-
TaMHUHCKa Tepamnuja 1 aHTHOKCHIAHCH.

Cepujata cimyyan KOHTHHYHpaHO 6ea ciefenn co OLIT
Ha PeOBHU KOHTPOJIHM Nperyienu (egHail Meced-
HO) BO TE€K Ha 3 Meceld 10 Kora U BOOOMYaeHO ce
O4YeKyBa CIIOHTaHa perpecuja Ha OoJjecTa.

Pesynratn

EBanyanmja va manuentute co ICSH 6emre Hampa-
BeHa co "imaging" Merogara OCT (TOPCON 3D OCT-
2000), mpouenypa Koja ja KOpUCTH pediekcujaTa
Ha CBETJIMHA Of] PETUHAITHATE CIIOEBU M IPOAYLIUpPa
CO3J[laBame Ha CIMKa Ha peTUHATA U PETHUHAIHUOT
MMTMEHTEH enuTen co pesonyiyja 3D (6,0mmx 6,0mm
-512x128) ueHTpupaHo Ha MaKkya.

Petunannara ne6enuna Geliie n3MepeHa KOPUCTEjKA
kaymmep (macula thickness caliper) mpuroa oKycupajku
ce Ha JIBe HUBOA: MaKyJIapHa 1 (poBeosiapHa ieOemHa.

Muckycaja

MpynonaTcka neHTpaiHa cepo3Ha XOpHopeTHonaTHja
WJIY NTO3HaTa KaKo LEHTpajlHa CEPO3HA PETUHOIA-
THja, IEHTpaJIHa CEPO3HA MUIMEHT €NUTEINONATH-
ja ¥ UEHTpAaJCH CepO3eH PETUHUTHUC € OOJIECT KOoja
ce MojaByBa KaKko pe3ysTaT Ha HapyLIlyBame Ha XO-
poufaNHaTa IUpKyJalyja ITo JOBEAYBa 10 HapYILY-
Bal¢ Ha [EHTPAJHUOT PETUHAJIEH IUTMEHTEH €IN-
ten (RPE) u cepo3HO ofijiennyBamke Ha peTuHaTa [3].
Mmeno, Bo akyTHaTa pa3a Ha Oonecra ce cMeTa fe-
Ka joafa [0 AMCpyINLUja Ha KOHTUHYUTETOT Ha
PETUHAIIHUOT MUTMEHTEH €NuTelN, abnafupame Ha
UCTHOT ce 10 (POKAITHO MCTEKYBame Ofi HEBPOCEH-
30pHATa PETUHA, IITO € U NaTOTHOMHUYEH CYIICTpaT
Ha 3a0onyBameTo. OBaa popMa Ha MEXaHWYKA al-
Tepalyja Ha UHTETPUTETOT HAa PETUHAJIHUOT IUT-
MEHTEH €NUTEN KOja ce HapeKyBa "blowout" 1 "micro
rip" ja MEHyBa HOpMaJlHaTa HEMPOOJHOCT U JOBe-
[yBa IO CEPO3HOTO OMJICTIYBAKE.

Bnpouewm ce cmeTa fgeka 3acakameTo Ha peTHHAN-
HOTO TKHMBO € CEKYHAapHO, JoficKa BHATPEIIHUTE
XOpOUJAJIHA IIPOMEHM IPETCTaByBaaT IPUMapHa
matoreHe3a Ha Ooliecta, BOJIEjKH JI0 Jie3UTHAIH]a
Ha Oonecra kako llenrpanna Cepo3na Xopuope-
TrHOMNAaTHja [4,5].

IIpumapHOTO EKCyaTUBHO MOPEMETYBakhe Ha BHAT-
pelIHaTa Xoponsiea ITo Ke pe3yiaTrpa BO MaKyJap-
HO OJNIETIYBamE Ce CMETA [iEKa € aBaCKyJIapHO, Ofi-
HOCHO HE € acolupaHo co mpoimdepalyja Ha XO-
poujaIHi KPBHHU CajoBu [4].

ITpupopauor Tex Ha akyTHa ¢opma Ha ICSH e
mobap, co CHOHTaHa perpecuja Bo TeK Ha 3-4 mece-
uu [4,6]. Cenak, Maa OpPOLEHT Off ClIy4auTe uMaaT
PEKYPEHTHH WJIM NMEP3UCTEHTHU aTaK!h BO TPACHE
o 6 Mecely U MOJONro. YHWIaTepajlHaTa JOKaju-
3UpaHa Cepo3Ha XOPUOPETHHONATHja U HEBPOCEH-
30pHa peTUHaTHa a0ialyja IpeTCcTaByBaaT Kapak-
TePUCTUYEH KIMHUYKY Haof. OOMYHO BHIHATA OC-
TPMHA € yMEPEHO HaMalleHa Ha 3a00JIEHOTO OKO
0,33-0,50 u co koperupame Ha MCEeyJOXUNEPMETPO-
nujaTa (+0,75) ce mo6MBa HOpMaJiHA BUIHA OCTPUHA
op 1,0. Bo 3aBucHOCT off roieMiHaTa Ha HEBPOCEH-
30pHaTa peThHaNHa abianwmja, 6iar adepeHTeH my-
maIapeH AeeKT U peJaTUBEH CKOTOM MOXKe Aa Oujie
Mpe3eHTHUpaH BO KJIMHMYKATa CIMKa Ha UcTara.
BosenyBaweTo Ha OCT OBO3MOXHM HEWHBA3WBHO
[AHMjaTHOCTUIMPAE U CIEfeHhe Ha MalMeHTHTE Ha
MMOKYCH MHTEpBaJIM U [jaBa IOMOJIHUTETHN UHPOP-
MallM! 32 CTENEHOT HA WHBOJIBUPAHUTE 30HU U HUB-
Ha KOpeJalyja co BUjiHaTa ocTpuHa [6-8].

OCT o06e30eayBa KOMIUIEMEHTAPHU MOP(OIIOIIKH
nH(popmanun Kaj manmeaTute co ICSH. IIpucycrso-
TO Ha NoBeKe AU(Y3HU MPOMEHN Ha PETUHATHHAOT
murmenTeH emmrell (RPE) camo ro norsppyBa nona-
TaMOIIIHMOT KOHIIENT JieKa McTaTa € noBeke Audys-
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Ha HAMECTO JIOKaJn3upaHa aHomanuja Ha RPE, npu-
TOa JeTEeKTUpajKu U CyNTUIHA IPOMEHU HA PETH-
HaTa, 3ajebenyBame Ha XOpoujeara M eBEeHTyall-
HOTO TPUCYCTBO Ha HeoBacKynapu3anuja [8].
EBeHTyanHOTO MprCyCcTBO Ha XOPOUJJAIHATA HEOBAC-
Kymnapu3saiyja (CNV) HajuecTo ce jaByBa Kaj HanueH-
TH CO MCTOPHja HA JJOJTONEep3ucTUpayKka opma, pe-
LOUINBY, XpOHWYHA Auy3HA €NUTeTUonaTnja win
Ipe3eHTalyja Ha HcTaTa Ha IocTapa BO3pacT.
Tounara naTorenesara 3a pa3Boj Ha CNV e Hejac-
Ha. Xunore3ara € leKa XpOHHYHaTa AeKOMIIeH3al|-
ja wm HapylryBame Ha MeMOpanata RPE-Bruch komm-
JIEKC 3ae[JHO CO MCXEMUYHU MPOMEHM Ha XOpHOKa-
IIJIapHaTa MpeKa Moxe fia Oupe BaxeH pakTop
Bo CNV [8].

3akiryuok

HosuTe gujarHOCTHYKM U TEpaneBTCKH ajlaTKy ja
3rojieMHja MOXKHOCTA 32 HEMHBA3WBHO M NEPUOANY-
HO clleflelhe Ha cocTojaTta, pH IITO NPUAOHECY-
BaarT 3a le(puHNpambEe Ha HOBU TEOPHUHU 3a MEXaHU3-
MOT Ha HacTaHyBame Ha 3abomyBameTo. Of 0co-
OcHa BasKHOCT € MOXHOCTA 32 MCIHUTYBamke HA KO-
penanmjaTta moMery 3a7e0eyBalkbeTO HAa peTUHAT-
HUTE CIIOEBH U apeKIujaTa Bp3 BUJHATA OCTPHUHA.

HNako dayopecuenH anrmorpagujara u moHatamy
€ OfI CYIITHHCKO 3HaUeH-€ 3a peTHHATHHUTE OoJec-
TH, IOBTOPYBaHaTa ynorpeda Ha KOHTPACT BPeMEH-
CKH, €KOHOMCKH U IIPEBEHTUBHO MOXeE Jla ce n30erHe
CO KOPHCTEH-¢ Ha He-WHBAaH3WBHATa BHUCOKO Pe30-
aytuBHa Metofa OCT. Moxe f1a ce KOPUCTH Ha Ky-
CH MHTEpBaU, 0OCOOEHO Kora ynorpebaTa Ha KOHT-

pacT e KOHTpavHAN3UpaHa, Kako BO Ieproy Ha Ope-
MEHOCT WJIY Ka] HOTHPaHH aJlepruu.

OCT 0B03MO>KyBa 00jeKTMBHA NOTBpJia Ha NPHUCYCT-
BOTO Ha CEPO3HOTO MUTMEHT EMUTEHO OfJICIyBahE
U COfipKMHATa Ha cyOpeTHUHANIHA TEYHOCT Kaj OBUE
HNALUEeHTH, CO MOXHOCT 32 KOHTUHYHpaHa eBajya-
[lAja Ha MporpecujaTa, OJHOCHO perpecujaTa Ha 3a-
60JIyBamb-ETO U HETOBHUOT JIe(PMHUTHBEH UCXO]I.

KoHnpaukiu Ha uniuepecu: He e neknapupaH.
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Abstract

Introduction. The success of kidney transplantation (KTx)
depends on the evaluation of the donor and recipient,
but primarily on the surgical skill. The quality of the
blood vessels and eventual anatomical complications
may influence the renal blood flow which is essential
for sufficient perfusion and function of the graft.

Case report. We report a case of a 28-year-old
diabetic female patient with living donor KTx from
her mother and slow recovery of the graft function. The
ultrasound (US) and Doppler showed narrow
parenchyma of 16 mm with insufficient renal blood flow
<65cm/sec and a low parenchymal RI of 0,55-7. Renal
CT angiography revealed a distorted renal artery in
almost 1 cm long segment before the anastomosis and
partially narrowed lumen of the internal iliac artery
immediately after the bifurcation from the common iliac
artery. The patient underwent another surgery for
shortening of the renal artery and latero-lateral
anastomosis between the renal and iliac external artery
by a venous autologous graft from saphena. The Doppler
US showed an improved blood flow in the renal artery of
102 cm/sec, with an improved kidney function and
normalization of the serum creatinine in the following
days.

Conclusion. Nephrologists should diagnose, but only
surgeons may improve the hemodynamic of the trans-
planted kidney. Through an autologous saphenous vein
graft an improved perfusion could be obtained by late-
ro-lateral anastomosis between renal and iliac external
artery as a procedure of choice presented as first case
ever reported.

Key words: kidney transplantation, Doppler ultrasound,
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renal blood flow

AmncrpakT

Bogepn. Ycnemsocra Ha peHaIHaTa TpaHCIUIaHTaLM-
ja (PT) 3aBucu o noGpara mpoleHKa Ha JOHOPOT U
[IPUMATENOT, HO IIpef C¢, Off BELITHHATA U CIIOCO0-
HOCTa Ha XupyproT. KBanureTor Ha KpBHUTE CagOBU
U EBEHTYyaJHUTEe aHATOMCKH KOMIUTHKAIA MOXe Ja
BJIMjaaT HA PEHAJTHUOT KPBEH MPOTOK, IITO € 3HAYaj-
HO 3a coofiBeTHa repdy3uja u (pyHKIja Ha TpadToT.
IIpuka3 na caywaj. [IpercraByBame ciydaj Ha 28-
roguiiHa nujabetndHa manmeHTKa co PT opf kus
IOHOp, Hej3WHATa MajKa, 1 6aBHOTO OMOpaBYBame Ha
¢yskupmjaTa Ha rpadTOT. YATPa3BYKOT M JOIUIEP
coHOoTpacujaTa Mmokaxkaa TeceH mapeHxum of 16
MM CO HEJIOBOJIEH pEeHaJieH MPOTOK <65 cMm/ceK. m
Hm30K mapenxumen PU op 0,55-7. Penamnata KT
aHruorpacdwuja TOKaxa WMCKpHBEHa peHAIHA
aprepwja BO [OJDKMHA Off pedynch 1 cM Tpen
aHacToMo3aTa M [EIYyMHO CTECHET JIyMEH Ha
WHTEepHAaTa WIHjadHa apTepwja BegHAII IO
oudypkanyjaTa/pasrpaHyBambeToO Of 3aeHUYKATa
unvjavyHa aprepuja. [Tanuentkara Gelle moaIoxe-
Ha Ha YIITe e[{Ha oIlepalyja 3a cKpaTyBame Ha pe-
HajJHaTa apTepuja U MOCTaByBame JlaTeposaTepa-
Ha aHacTOMO3a Mefy peHajHaTa W WinjayHara ek-
CTepHa apTepHja cO BEHCKU aBTOJIOTE€H rpadT of
BeHa canxeHa. CliefHUTe IEHOBU HCIUTYBAHETO CO
Homrep yaTpacoHorpadwujaTa moKaxa MOgoOpeH
KpBEH NPOTOK BO peHanHarta aptepuja o 102 cm/
CeK. co mofloOpeHa peHalliHa (pyHKIIMja U HOpMaJu-
3Upame Ha CEpYMCKUOT KpeaTHUHHMH.

3aknydok. HedposozuTe Tpebda Aa ja mocTaBaT
AWjarHo3aTa, HO caMO XHUpPyp3UTe MOXKaT ja ja
nopobpaT XeMOfjMHaMHKaTa Ha TPaHCIJIaHTUPAHUOT
6uodper. [Togodpena nepgysnja MoKe fa ce MOCTUT-
He NpeKy TpadT Off aBTOJIOrHA BEHA calXeHa co Jia-
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TeposaTepasHa aHacTOMO3a Mef'y peHaJlHaTa W WiIH-
jauHaTa eKcTepHa apTepwja Kako Tpoleaypa Ha
n300p, OBJIe MPETCTaBeHA KaKOo MPB CIyYaj.

Kny4ynn 36opoBm: TpaHciianTanyuja Ha 6yoper,
Hommep yaTpa3ByK, peHalleH KPBEH IIPOTOK

Introduction

Besides the nephrological pretransplant work-up the su-
ccessful kidney transplantation (KTx) primarily depends
on the quality and functionality of the blood vessels for
anastomosis and skill of the surgeon within the selected
vascular procedures. Although through the check-up any
organ damage or failure is excluded, sometimes, especia-
Ily in diabetics, a rare anatomical complication may in-
fluence the graft function of the recipient that could not
be resolved by any other means except a new surgical
intervention. Especially important for the graft function is
the renal blood flow which in turns depends on the iliac
blood flow. There are reports on the use of vascular graft
(Gore-Tex) to overcome severe arterioscleroses of the
iliac vessels [1] and various femoro-femoral bypasses
[2]. However, we do report for graft function salvage by
an improved renal flow through autologous saphenous
vein graft (SVG) bypass surgery between the renal and
iliac external artery.

Case report

A 28-year-old diabetic female patient commenced dia-
lysis in 2011 with diabetic nephropathy as an under-
lying cause of the disease. Her mother was a potential
kidney donor. A complete evaluation of the donor and the
recipient was without any contraindication for trans-
plantation. In addition, the recipient's CT angiography
of the iliac blood vessels did not reveal any substantial
hemodynamic problem.

During transplantation, after declamping of the vessels, the
kidney recolored but it did not achieve the usual hard con-
sistency. Otherwise, there was an initial urine output on
the table, and transplantation went well.

In the following days, there was a slow recovery of the
graft function and serum creatinine remained around 300
mcmol/l with patient gaining some excess of fluid and
peripheral edema. The ultrasound (US) and Doppler sho-
wed a narrow parenchyma of 16 mm with insufficient
renal blood flow <65cm/sec and a low parenchymal RI
of 0,55-7. A new CT graft renal angiography was perfor-
med finding a distorted renal artery in almost 1 cm
long segment before the anastomosis. There was also a
segment of 5-6 mm with a narrowed lumen of the in-
ternal iliac artery immediately after the bifurcation from
the common iliac artery. It was too risky to consider

stenting of the renal artery hence the patient underwent
another surgical intervention for shortening of the re-
nal artery. Since the consistency of the kidney did not
substantially improve compared to the first operation,
another blood supply was required. Thus, latero-lateral
anastomosis was performed between the renal and iliac
external artery by a venous autologous graft from saphena.
The Doppler US showed an improved blood flow in the
renal artery of 102 cm/sec, 19 mm parenchymal width
and RI of 0,61-0,63. The clinical condition and the kid-
ney function improved with normalization of the serum
creatinine in the following days and she was dischar-
ged from hospital 10 days after the second surgery.

Discussion

The blood perfusion of the graft is the most important
parameter for an appropriate function of the transplan-
ted kidney. It is not unusual that many of the chronic
kidney disease patients on dialysis have atherosclerotic
blood vessels that may impede the regular blood flow
from the iliac to the renal artery. It may also be influen-
ced by the lumen of the renal artery of the donor as well
as of quality of the anastomosis performed. Undoubtedly,
there are reports on cases of progressive deterioration
in renal function and decreased renal graft perfusion
induced by extensive aorto-iliac atherosclerotic lesions
proximal to a patent renal graft artery [3]. Hence, a sig-
nificant improvement in kidney graft function has been
obtained by axillo-femoral or femoro-femoral bypass
graft surgery [3,4]. Importantly, to the best of our know-
ledge, our case of an iliac-renal bypass with SVG has
never been performed previously for permanent main-
tenance of renal transplant perfusion (Figure 1).

\

ogus‘saphenous vein graft (arrow)

Our case confirms the importance of blood vessel com-
plications in patients after renal transplantation. On the
other hand, a prompt diagnosis and surgical treatment is
necessary for the graft survival and prevention of any
eventually life-threatening complications.
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Conclusions

Nephrologists should diagnose, but only surgeons may
improve the hemodynamic of the transplanted kidney.
In cases with insufficient renal blood flow through the
kidney allograft an improved perfusion could be obtained
by latero-lateral anastomosis as bridging vascular techni-
que between the renal and iliac external artery with an auto-
logus vein graft from saphena as a procedure of choice.
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YIIATCTBO 3A ITPUJABA HA TPY 1 O COPABOTHUIINTE HA MMII
"Makenoncku MepuiHckY nipersie” (MMIT) e crpydHo cniucanne Ha MakeJOHCKOTO JIEKapCKO JIPYIITBO,
IIPBEHCTBEHO HAMEHETO Ha JIeKapuTe Off OMIITa PAaKTUKA, CHEIHjaIuCTUTE Off OfJEITHUTE METULUHCKI

JUCHUIUIVMHUA U UCTPaXyBa4uuTE BO obnacra Ha Oa3UYHHUTE MEJUIUHCKU U PpYIru CPOAHN HAYKU.

CrniucaHueTo I'i UMa cileJHABE pyOpUKHU ¥ KaTeTOpUK Ha TPYAOBU:

W3BopHu TpyaoBH

CoonmryBama 3a KIMHHYKH 1 Ta00PaTOPUCKH HCKYCTBA

IIpukasu Ha ciy4an

Opn npakTHKa 3a NIPaKTHKa

EnykaTuBnu ctaTun

Bapunae (mmcma of penakiujara, ONIITECTBCHA XPOHMKA, NPUKA3U HA KHWUTHU, U3BEINTAM Of KOHTPECH,
CHMIIO3UYMH U JIPYTH CTPYUIHU cOOMpH, pyOpuKaTa ,, Bo cekaBabe,, 1 Jp).

SN R W=

H3BopHHUTE TpyaOoBY MMaat Gelie3n Ha HayIH! TPYAOBH, HOfieKa TPYJOBATE KATETOPU3UPAHA BO pyOpuKuTe 2-5
nMaat OeJie3u Ha CTPYIHH TPYLOBH.

Bo MMII ce o6jaByBaat TpygoBH Ha uieHOBUTe Ha MIJIJ] uiau Ha 4JI€HOBU Ha [PYTU CTPYUHHU 3[[pYyKEHHja.
ABTOpHTE CE OATOBOPHM 32 MOYNATYBAKHETO HA ETUUKATE HAUEJIa TPU MEUIIMTHCKATE NCTPAXKyBambha, a
W3HECEHUTE CTABOBHU, U3BEICHM O] aHAJIN3AaTa HA CONICTBEHUTE PE3YNITATH, HE Ce HY>KHO U CTaBOBH Ha
Pepaknujata Ha MMII.

PepakuujaTta ru ucnpaka pakomucuTe Ha CTPYYHA pelieH3uja; perien3eHToT (uTe) u Pemakiujara ja
omperieyBaat ie(pmHITHBHATA KaTeTOpu3alyja Ha PaKONKUCOT KOj € mpudaTeH 3a neuareme. Pegaknujara ro
3a/Ip>KyBa MPaBOTO PAKOMMCUTE ia TH NEYATH CIIOPEN PEIEH3NPAHNOT IPHUOPHTET.

YmnarcrBoTo 3a copaboTHuTe Ha MMII € Bo cornacHocT co BankyBepckuTe nmpaBuiia 3a u3elHa4eHN Oapama
3a PaKONNCHTE KO Ce MpaKkaat A0 OMOMEINIIMHCKUTE CIICaHMja.

1. TEKCT HA PAKOIINCOT

MMII o6jaByBa pakonucy NAIIYBaHU BO TyXOT Ha MaKeTOHCKHUOT CTaHJap/ieH ja3uK, CO COOIBETHA
MakeJOHCKa HOMEHKJIaTypa 3a Ofifie;IHa MeMIMHCKA TEPMUHOJIOTHja, HO MOXHA € U IIpUjaBa Ha TPYA Ha
AHIJIMCKH ja3uK. [JJOKONIKYy ynoTpebaTa Ha KpaTeHKHU € HEOIIXO/IHA, CeKoja KpaTeHKa IIPeU3Ho ce AeuHupa
MIpY IPBOTO MOjaByBaklke HA TEKCTOT.

CuTe pakoIHCH ce NcIpakaaT BO eJeKTpOHCKa (hopMa Ha eJIeKTpOoHcKaTa ajipeca (e-mawmn) Ha MJIJI-MMII, co
IBOEH Mpopel U HajMHOTY 28 pejoBY Ha cTpaHula, KupunnieH poHT Mac C Tajms ronemuna 12, a naTuHUYEH
¢ont Times New Roman ronemuna 12. JIeBo, rope u goiy Tpeba fa ce ocTaBHU cI00OAHA MapriuHa Off HajMaJKy
3 cM, a iecHo of 2,5 cM.. PegHuoT 6poj Ha cTpaHULIMTE ce MUIIYBa BO IECHUOT FOPEH aroll.

Pakomnucor Ha TpygoT Tpeba fa e NIpUAPYKEH CO MMCMO Ha IIPBUOT aBTOP, CO U3jaBa leka UCTHOT TEKCT HE €
BeKe 00jaBeH WM NOIHECeH/pudaTeH 3a eyaTehe BO IPYro CHMCaHue WK CTPyYHa MyOIuKanuja u co
MIOTBPia icKa paKOIMCOT € Iperyiefal u ofoOpeH off cuTe KOaBTOPH, OJHOCHO CO IPUAPY>KHa AeKIapaluja 3a
€BEeHTYaJIeH KOH(IMKT Ha MHTEPECH CO HEKO] Off aBTOPUTE.

M3BopHHTE TPYAOBH U COOMIITYBAMATA IO UMAaT CIEJHUOB (hOpMalleH pefocie]: HacIOBHA CTPaHa, U3BafjoK

Ha MaKeJOHCKH ja3¥K (BOBEJl, METO/IN, PE3YJITaTH, 3aKJIyUOK) CO KIyYHN 300pOBH, U3BaJIOK Ha aHTIIMCKH ja3UK
CO KJTy4HH 300pOBH, BOBEJ], MATEPHUjaAll U METOAM, PE3YNTATH, JUCKYCHja U 3aKIYJOLH, INTEPATYpa U IIPUITO3H

(Tabenu, rpacuny U CIUKN) ¥ JIETSHAU 32 IPUIIO3UTE BO eieH (ajil.

IIpuka3sute Ha ciydau Tpeba Ja COfpKaT BOBEN, IeTaleH IPUKa3 Ha CIy4ajoT, AUCKYCH]ja CO 3aKJIy4OK U
auTeparypa co IpuiIo3iu.

Hacaoenaiua cuipana Tpeba 1a uMa: HacJlOB Ha MaKEJOHCKM U aHIJIMCKY, UMHba U IPE3UMUba Ha aBTOPUTE,
KaKO U MHCTUTYLUUTE Ha KOW UM MpunaraaT, IMUKbaTa Ha aBTOPUTE U HACTOBOT HA yCTaHOBaTa ce MOBp3yBaaT
CO aparcku 6pojKH; aBTOP 3a KOPECIOHACHHja CO CUTE JIeTalu (TEIl. e-Mawil); KaTeropyja Ha TPYAOT; KPaTOK
HACIIOB (710 65 KapaKTepH 3ae[JHO CO MPa3HUOT IPOCTOP); KaKo 1 HH(pOPManHja 3a IPUAOHECOT 3a TPYAOT Ha
ceKoj aBTop (uzieja, qu3ajH, cobuparbe Ha OaToOIH, CTATUCTUCTUYKA 0O0paboTKa, HUITYBalke Ha TPYIOT).

Hacaoeow Tpeba KOHIIU3HO f1a ja U3pas3u cofpKuHaTa Ha TpyAoT. Ce nmpenopauysa fja ce u30eTHyBa ynorpeba
Ha KpaTEHKH BO HACIIOBOT.
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H3sa0oxoii na makedoncKu jasuk Tpebda a conpxku HajMHOTrYy 250 360pOBH U fa Gue CTPYKTYpUpPaH CO CUTe
OUTHN YMHUTENIN N3HECEHN BO TPYAOT: BOBET CO IIEJITa Ha TPYAOT, METOAOT, PE3YITaTH (CO HyMEPIIKH
TIOIaTOLM) M 3aKIYYOIH. 3aeJ{HO CO U3BAIOKOT, Tpeba Aa ce JocTaBaT M 10 5 KIIyYHHU, MHAEKCHH 300POBH.

H36adoxowi Ha anzaucKu jazuk Mopa Jia € CO COlpXKUHA UIEHTUYHA CO COIP>KMHATA Ha U3BaJJOKOT Ha
MakeJoHcKH ja3uk. Knyunure 360poBu Tpeba fia ce Bo cornacHocT co MeSH (Medical Sibject Headings) mucraTta
Ha Index Medicus.

Boeedoui Tpeba na mpeTcTaByBa KpaTOK U jaceH MPUKa3 HA UCIUTYBAHUOT NPOOJIEM U IeJIUTE Ha
HCTPaXKyBambETO, CO HABEYBakhe HA ETHUKMNOT KOMUTET OTHOCHO MHCTUTYLHMjaTa Koja To ofoOpuia
UCIIMTYBameTO (KIMHAYKA CTY/IMja Koja ce paboTH criopey] IPUHIMINTE Ha XeJICHHIIKAaTa fieKjapanyja 3a
NalMEeHTHTe ¥ HUBHUTE NIPaBa).

Meiioouuie Tpe6a fja 6ugaT TOYHO HA3HAYECHM, 3a f1a CE OBO3MOKH OBTOPYBamke HA IPHKAKaHOTO
ucrpaxypame. OcoOeHO € BasKHO Jla ce Npelu3upaaT KpUTEPUYMHTE 3a ceJIeKIUja Ha ONICEpPBUPAHNUTE ClIydaun,
BOBEJICHUTE MOAiU(pUKALK Ha BeKe MO3HATUTE METOAY, KaKo U UIEHTU(HUKAIMja Ha YIIOTPeOCHUTE JIEKOBH
cropef; FEHEPUYHOTO UME, TO3UTE U HAUMHOT Ha aMAHNCTpaLHja.

Pesyauiaiuuiue Tpeba fa ce mpuKaxarT jacHO, II0 JIOTHUYEH pefiociiesl. PesynraTture ce n3HecyBaaT BO
crannappaure CY epunnnuy. Bo TekcroT Tpeba ja ce Ha3Hayu ONTUMATHOTO MECTO Kajie K€ ce BMETHAT
TaOeJUTE U UIYCTPALUNTE, 32 1a Ce U30ETHE HEMOTPEOHOTO NOBTOPYBAKE HA U3HECEHUTE IONATOLH.
3HauajHOCTa Ha pe3ynTaTure Tpeba ia ce 06paboTH CTATUCTUYKY, CO IeTaJeH ONUC Ha YIOTpeOeHuTe
CTAaTUCTUIKU METONU HA KPajoOT Ha JEJIOT MeitioOU.

Huckycujaiia Tpeba fa ru uCTaKHe UMIUTMKALUUTE Off JOOUEHUTE PE3YNTaTH, CIOPEAEHH CO IOCTOJHUTE
CO3HAHMja 3a UCIUTYBAHUOT MPOOIIEM.

3axay4oyuuie Tpeba fa He OupaT nopoaru o 150 360poBu.
2. IIPH/IO3H

Kaxko npuior-fokyMeHTanuja Ha TpyROBHTE NPEIIOKEHH 32 NleYaTehe, MOKe J1a ce focTaBaart o 5 Ipuiora
(Tabenu, pUrypH,/CINUKHY - HIYCTPALIUH).

Tabeauiue ce nocTaByBaaT Ha KpajoT Ha TPYROT Bo ucTuoT aji. Cekoja Tabena Tpeba fa UMa CBOj HACIIOB U
peneH 6poj Koj ja MOBp3yBa CO TEKCTOT. XOPU30HTAHN 1 BEPTUKAHY JTMHIA Ha TabesaTa He ce O3BOJICHH;
O3HAaKHUTE Ha KOJIOHUTE BO TabeyaTa ce MUIIyBaaT CKPaTeHO WM CO CUMOOJI, @ HIBHOTO 00jacHyBambe ce
IIUIIyBa Ha THOTO Ha TabejaTa, BO BIJ Ha JIETeHAA.

Hayciupayuuige ce focraByBaaT co peficH Opoj Kako CIHKa BO IPHO-0esla TEXHHUKA, a CeKoja ClliKa Tpeba f1a e
IpUIpysKeHa co JiereHna (OIuC).

Muxpocowmozpaguuitie Moxe fa cogpxkaT noceGHU O3HAKU BO BUJ HA cTpeku uinu cuMm6oinu. ITokpaj onucor
Ha CJIMKaTa, MOpa jia ce HaBeJie M 3T0JIEMYBakEeTO U BUAOT HAa OOEHETO Ha NIPeTapaToT (aKo Toa BeKe He €
HaIpaBeHO BO CEKNWjaTa Maillepujas u meitioou).

Cure o3Haku Ha (pororpacduuTe Mopa fa GIUAaT FOBOIHO FOJIEMH, 3a 1a MOXKE jaCHO ia ce paclo3HaaT U 1o
CMaJyBambETO BO MIEYaTHAIATA, IPH HUBHOTO BKIIYIyBamkhe BO IleYaTeHaTa CTPaHHIA Ha CINCAHUETO.

3. JIHTEPATYPA

Lutupanara auTepaTypa ce MUIyBa Ha KPajoT Ha TPYAOT 110 3aKIy4OLUTE, CO PEIHU GPOEBU CIOPEN
penocIeioT Ha 0jaByBakbeTO Ha MUTATOT HA TEKCTOT HA TPYAOT CTAaBEHHU BO CPEJHMU 3arpafu i 6e3 IpocTop
Mel'y HUB (KO ce IOoceloBaTeNIHu Tpeba 1a ce HOBP3aHH Co PTHYKa, Ha 1p. [3-6]).

JIntepaTypara ce IuTHpa Ha CIETHNOB HAYMH (KPaTeHKHTE 32 HACIIOBHUTE HA CIIICaHUjaTa Tpeba fja ce CIopen
mucrarta npudarenu vo Index Medicus):

a) ciuaiuja 6o ciucanue (ce HaBeJyBaaT CUTE aBTOPH, aKO TM MMa 10 4 WJIM IIOMAJIKy; aKO T MMa MoBeKe Off
4 ce HaBejyBaaT NpBHUTE 3 aBTOpPW M ce jopaBa: m cop.) Neglia JP Meadows AT, Robison LL et al. Second
neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6.

0) 3aeoHuuKu asiiop



GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast cancer. Possible
therapeutic implications. Cancer 1986; 58: 1756-61.

B) 0e3 asiuop - aHOHUMHO. Breast screening: new evidence. (Editoriall Lancet 1984; 1 :1217-8).

r) lozaasje 80 KHUZA uau MOHOZpaguja

Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA Jr, Sodeman WA, Ed.
Pathogenic physiology: mechanisms of disease. Philadelphia; W B Saunders, 1974: 457-72.

IIpBute orneyaTony Ha TPYJOBUTE UM Ce ITpaKaaT Ha aBTOPUTE 3a KOPEKLUja: aBTOPUTE Ce OJKHU
KOPUTMPAHUOT OTIEYaTOK fia U To BpaTat Ha Penakuujata Ha MMIIT Bo pok of 2 feHa.

Apnpecata Ha Pegakuujara
Hawme I'pyes 6p. 3
I'papcku sup 670k 11,

1000 Ckormje,

Ten.: ++ 389 02 3162 577

Enexrponcka aapeca (E-mamn): MLD Unet <mld @unet.com.mk>

M3BectryBame 3a unenosute Ha MJI

CwuTe WITO cakaaT M HaTamy Aa ro go6mBaar cnucaH1MeTo Tpeba Aa ja umaar ynnaTeHo YfieHapuHara
3a 2011 roauHa Bo BucuHa og 600 neHapu u 3a Toa Aa ja MHcpopMupaaT cTpyyHaTta cnyxba Ha
MakeAOHCKO nekapcko ApyLUTBO, MMCMEHO UNU Npeky TenedoH.

OeTtanHu nHcpopmauum moxete ga aobumete Ha TenedoHoT Ha [pywTsoTo 02 3 162 557.

N3BecryBame 3a penenzenture 3a MMII

Bo cknap co npaBunHukoT Ha YKMM peueH3eHTUTe LITO HAaBPEMEHO U OAroBOPHO Ke ja ogpabortaTr
peueH3njaTa ke pobujatr 0.4 6oma Kom ce cobupaar 3a yHanpeayBake BO aKaAeMCKUTE 3Bakba.
BogoBuTe MoXxaT Aa ce godujaT N peTporpagHo npeky nobapyeawe Bo MJ1[ — 3162 557.



