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KPATAK CALPXAJ: YTuuaj apTepujcke XnnepTeHanje Ha Nporpecujy XpoHnyHe nHeyduumjeHumnje bybpera onucat je y
OPOjHUM eKcnepuMeHTanHUM U KIMHUYKUM cTyanjama. CaMum TUM, yTULaj pasnnuuamTux aHTUXUNEepPTEeH3UBHUX NeKoBa
Ka perynucamy NpuTHUCKa KPBM U yCriopaBarby MPOrpecuje XPoHWYHe MHeyduumjeHumje bybpera joll yBeK je npeameT
pacnpaBa ¥ Hecnararba MHOTMX Hay4HuKa. Linrb oBor paga 610 je oa ce ucnuTa yTuuaj KanTornpuna Ha KNuHuyke, 6ro-
Xemujcke 1 MopdonoLLke NPOMeHe KOZ NaLloBa ca CMOHTAHOM apTepWjCKOM XMNepTeH3njoM 1 HedponaTjom n3a3ea-
HoM agpuamuumHom. LLlesgeceT n eBeT XeHKM naLoBa ca CMOHTaHOM apTepPUjCcKOM X1MNepTeH3njoM (cTape 24 Heaerbe)
CBpCTaHe cy y Tpu rpyne: 1. KOHTponHa rpyna - 12; 2. rpyna ¢ HedponaTujoM n3assaHoM agpuamMuLMHOM - 27 ca CMoH-
TaHOM apTEPWjCKOM XMMEePTEH3MjOM KOja je TpeTupaHa agpuammumnHom (2 mg/kg i.v. aga nyta y 20 gaHa); 3. rpyna c He-
dponaTtrjom n3asaHoM agpuammnumHom - rpyna C: 30 ca CoHTaHOM apTePWjCKOM XMUNEPTEH3WjOM TpeTupaHa aapuamu-
UmHOM 1 kanTonpunom (60 mg/kg fHeBHO). CUCTONHM NPUTUCAK KPBM MEPEH je Ha [Be Helerbe, a aHannse cepyma u
ypVHa Ha noveTky cTyauje uy 6-0j, 12. n 18. Heaerbn Nocne Apyre UHjekumje agpmamMmumnHa. XXMBOTUHE CYy XPTBOBaHe
6-e, 12. n 18. Heferbe of NoYeTKa TpeTUparba KanTonpuaoM. [NaTtomopdonollke NpOMeHe Nprka3aHe Cy CEMUKBAHTU-
TaTVMBHO M3padyHaBakeM MHAEKCa rNoMepysa, BaCcKyfapHOr UHAekca, Kao 1 nHaekca pubpose MHTepCTMUmMjyma v nH-
dunTpauvje, n atpoduje Tybyna. Kantonpun je HOPMann3oBao CUCTEMCKMN MPUTUCAK KPBW, ann HUje CMarblno NpoTew-
HYpWjy KOZ nauoBa ca CrOHTaHOM apTEPU|CKOM XMMNePTeH3MjOM. Ypeja 1 KpeaTUHUH Yy CepyMy NMPOrPeCUBHO Cy pacin y
CBUM WCNUTMBaHWM rpynamMa nauoBa, ann bpxe Kof, nauoBa Koju cy TpeTupaHu agpraMuumHoM. KnnpeHc kpeaTuHmuHa
Hajbpxe je onagao y rpynu kog nauosa ¢ HedponaTujoM M3a3BaHOM aapuamuuMom. Kantonpun cmarbyje npoMeHe y
rnoMepynvMMa Ko nauoBa ca CroHTaHOM apTEPU|CKOM XUMEPTEH3NjOM 1 HedponaTjoM M3a3BaHOM afpuamMULMHOM C
BWCOKOM CTaTUCTUYKOM 3HadajHoLlRy vy 18-0) Heperbn cTyanje. NpomMeHe y MHTepCTULMjyMy KO naloBa ca CNOHTaHOM
apTEPWCKOM XMMNEPTEH3MJOM KOjU CY TPETUPaHW agpuaMuumHoM yBehaBajy ce y Toky ornefia, anv CTaTUCTUYKKU 3Havaj-
HO crnopwje y CBUM HeerbaMa CTyAuje y rpynu nauosa ¢ HedponaTnjoM nsaseaHom agpuamuumHom (rpyna C). Kanto-
NPW HYje YyTULAOo Ha NPOMeHe y TyBynmMmMa KOf, OBUX XUBOTWHA.

KrbydHe peun: Bybper, XpoHUYHa MHCydbMLMjeHUM|a, NauoBK ca CNOHTaHOM XMNepPTEH3MjOM, afdHaMULUMHCKa Hedurpona-

Tunja. (CPTT APX LIEJTOK JTEK).

YBO/],

YTuiaj aprepujcke XHUNepTeH3uje Ka IPOTPEeCcHju Xpo-
HUYHe uHCyunujennuje 6yopera onucamu cy jour 1914,
rogune Ponxapn u Pap (Volhard w Fabr) [1], kacauje
1940. rogune Pur (Ritz) u capaguunum [2], a 3atum ce y
MHOTHUM CTyJ¥jaMa OTHCYje YTHIIA] PA3INIUTUX aHTUXU-
MEePTEH3UBHUX JICKOBA KA PEryJIHCalby IPUTUCKA KPBU U
ycropaBamy TMpOrpecuje XpOHUYHE HWHCYHIIUjeHImje
Gybpera. bpojHe excriepuMeHTaIHE U KJIMHUYKE CTYAH]E
NoCeGHO HAMIAIIABA]Y Ia MHXUOUTOPH KOHBEpTHPajyher
€H3MMa aHTMOTEH3MHA KaO0 JIEKOBU PEry/IUINY KaKO IJIO-
MEPYJICKY, TAKO U CUCTEMCKY apTEepPHjCKy XUIIEPTEH3U]Y,
JIOK j€ IBbUXOBO [I¢JCTBO Ka YCIIOpaBamy Iporpecuje Xpo-
HUYHEe WHCy(duumjeHnuje OyOpera jom yBeK mnpeaMer
pacmpaBa ¥ Hecllaramha MHOTHX Hay4HUKa [2-14].

Llws oBe cryamje 610 je Aa ce UCOMTA /1ejCTBO KAITO-
OpWiIa HA KIMHAYKE, GHOXEMUjCKe U MOPQOIIOLIKe TIPO-
MEHe KOJ| MalloBa ca CIOHTAHOM apTEPUjCKOM XHIIep-
TEH3MjOM U He(POIATHjOM M3a3BAHOM A/IPUAMHUIMHOM.

METO/I PAJIA

Excuiepumenitiarne scugottiuroe

Y cryauju cy kopumheHe jxeHKe manosa, crape 24 Hezesbe, ca
crionTtaHom apTtepujckom xumneptensujom (CXP), Texxune oko
200 g, oprojene y MHCTHTYTY 3a MEIUIIMHCKA NCTPAKHBAbA Y
beorpany. ITanosu 3a oBaj pas ogabpaHu Cy U3 LIECHAECTE U Ce-
JAMHAecTe reHepanyje [OTOMAaKa OPUIMHAIHMX I1aljOBa OBOT
coja, pooujenux ox Tanconic Farms, Germantown, N.Y., USA.

JKusotume cy xpameHe CTaHIAPJHOM XPAHOM 3a Jabopa-
Topujcke nauose (Berepunapcku 3aBoa, 3emyn) u Tekyhom
(BomoBOACKOM) BOJOM. YKYyIHO je o6pahero 69 skuBoTuiba Ko-
je cy cBpcrane y cienehe rpyre: KOHTPOIHY TPyIy YMHWIO je
12 manoBa ca CIOHTAHOM apTEPHjCKOM XHUIIEPTEH3U]JOM KOJH Cy
kopuctuu Tekyhy Boay 3a nuhe. Ilpeocrannx 57 sxuBoruma
nobuine cy 2 mglkg anpuamuina y peMopasiHy BeHy, [Ba IIy-
Ta y pasmaky oz 20 gana. [Toce gpyre nHjexIipje KHBOTHE
Cy Hojiesberse y ABe rpylie: aJPUAMULUHCKY IPYITy Of 27 KUBO-
THIbA, KOje Cy oOujase yecMeHy BoAy 3a nuhe, U afpuaMuLyH-
Kanronpwicky rpyny oz 30 xuBoTuma, Koje Cy fJobujaje Kar-
Tonpui pactBopeH y Bogu 3a nuhe (1 g/L). Pauynajyhu Ha npo-
CeYHH YHOC BOJE, [103a KanTonpuia je 6una 60 mglkg.
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XKusorume cy ucrnmtuBane no 18-e Hene/be mocne apyre
HHjeKIyje aApuaMuiyHa (yKymnHo 22 Hezesbe). CucTONHY Ipu-
THCAK KPBU MEPEH je Ha JBE HeJe/be TOKOM MCIUTHBamba. [ Ipu-
THCAK je PErHCTPOBAH y apTepHju y pelly HeaHeCTe3UCaHUX Ia-
yosa, moguukanujom meroga Majcrpeno (Maistrello) n Ma-
yepa (Matscher) [15], uz 1969. roguue, ynorpeGoM rymene
mamwketre. Y cinepehum Hepemama, 4-0j, 6, 12. u 18. sxuBoru-
BE Cy CTaB/baHe y T3B. MeTabOIMYKe KaBe3e y KOjuMa je CKy-
IUbaH YPUH, UCIIOJ, NapadpuHCKOT y/ba, y TOKy 24 cara. Y3opuu
KPBH y3MMaHHU Cy IIYHKLU]jOM CPLa KOJ, NAIl0Ba aHECTE3NCAHUX
€TPOM, YIIPaBO MOCJIE 3aBpILIeTKA CKyIUbamba Mokpahe. Mepe-
HE Cy KOHIICHTPAIMje ypeje U KPeaTUHHUHA § CEpYMY U YPHHY, U
MIPOTEMHH y YPHHY H TO: ypeja y CepyMy M ypHHY HCIUTHBAHA
je eH3MMCKMM MeTOJOM (ypeasa/IiyTaMaT-JeXuiporeHasa);
KpeaTHHUH y cepymy u ypuny [ledeoBom peakuujom; nporen-
Hu y ypuny merogom Coomassie briliant blue.

Mopgonrowxe ciiyguje
[TaoBu cy xprBOBaHu y 6-0j, 12. u 18. Hene/pu nocne apyre
WHjeKI#je aJjpuaMuIHa, U ob6a Oybpera Cy cTaB/baHa y Hey-
Tpasnuy, nydeposany, dopmanuHcku pactop (10-mpouent-
uu). [Tocne dukcaimje, TKUBO je yKaIyIUbeHO y napadus u ce-
4eHO Ha zebmuny of 4 mm. Ilocie Tora cy npumemena ciefe-
ha xucroxemujcka Gojema: XeMaTOKCUIMH-€03MH, Periodic
acid Schiff (PAS), Trichrom Masson u Silver methanamin no
Lloncy. Xucrosnomke npenapare UCIUTHBAO je CBETIOCHHMM
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CJITIKA 1: MaToxuctonollke npomeHe kog CXP
a) HopmouenynHu rmomepyn ¢ 6narom Avnataumjom faymeHa nojefnmHux
kanunapa koju cagpxe petke enemeHTe henuja KpBU; NojefnHayHa nere-
Hepauuja n Hekposa enuTennanHux henmja Tyoyna (XeMaToKCUIMH-e031H;
150 x); b) nomepynu nokasyjy MUHUManHe npomexe ¢ 6narum 3anebrba-
HeM MaTpuKca Me3aHrujyma ; Cy>keH lyMeH Makbe apTepuje ycnepn xuja-
n1Ho3e 3uga (nponudepaumja MHTUME U Meauje) (XeMaTOKCUIINH-E03MH;
150 x)

FIGURE 1. Pathohystological changes in SHR:

a) Normocellular glomeruli with moderate lumen dilatation of some capil-
laries containg rare blood elements; degeneration and necrosis of individ-
ual epithelial cells (Haematoxilin eosin; 150 X); b) The glomeruli show mi-
nor changes with slight widening of the mesangial stalk region; narrowed
lumen of arterial blood vessel with hyalinosis of arterial wall (proliferation
of intimae and mediae) (Haematoxilin eosin; 160 x)
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MHKPOCKOIIOM IATOJIOT, KOJH IIPETXOAHO HHje MMAO YBUJ Y TPY-
e naroBa. Ha cBakoM XHCTOJIOIIKOM IIperapary nperiesaHo
je Hajmame 60 rmomepyna, a CEMUKBAHTUTATUBHU PE3YITAT je
kopuiheH 3a IPOLEHY KaKO IPOMEHA y [TIOMEPYJIMMa, TAKO U
MIPOMEHA y KPBHHM CyJOBHUMA, TyOy/TiMa U HHTEPCTULIN]YMY Ha
cnepehu HaumMH: MHIEKC ToMepyaa oxpehuBan je mpema mero-
1oy Kycymoto u capamnuka [16], mpema KoMe je CBaKd ITIOMe-
py/l KIacu(PUKOBAH y jefHy OJ YETUPH KaTeropuje, O3HAYeHe

" A % ot o) . - -

CJTNKA 2. MaToxucTonowke npomeHe kog ADR CXP:

a) Cnabo n3paxeHa xvnepLenynHocT rnomepyna ¢ 6narom ¢okycHom cu-
6pO30M U MOHOHYKNEapHOM MHPUNTPaLMjoM henvjama; NOHEKW KPBHU Cy-
[0BU ¢ Bnarom nponndepaumnjoMm MHTUME 1 Meauje (XeMaTOKCUINH-e03UH;
150 x); b) Mponudepaunja MophoNoOLIKMX enemeHaTa 3uga aprepuona
OKO KOjUX je U3paxKeH MOHOHYKIIeapHU LeNynHWU MHbUNTpaT (XemaTokc-
nuH-eo3uH; 200 X); ¢) Mnomepynu nokaayjy cermeHTHy nponudepaunjy v
bunbpunHe kpelveHao-bopmauumje; dhokycHa annataumja Tybyna n Hekpo-
3a enuTenHux henvja cagpxajem npoTevHa y NymeHy (XeMaToKCUNH-eo-
3uH; 200 X)

FIGURE 2. Pathohystological changes in ADR SHR:

a) Slight glomerular hypercellularity with moderate focal fibrosis and mo-
nonuclear cellular infiltration; some blood vessels have mild proliferation
of intimae and mediae (Haematoxilin eosin; 150 x); b) Proliferation of ar-
terial wall elements surrounded with mononuclear cells (Haematoxilin
eosin; 200 X); c) The glomeruli show segmental proliferation and increa-
sed fibrilar matrix of a tuft adherent to a fibrocellular crescent; focal tubu-
lar dilatation and epithelial necrosis with protein staph in lumen (Haema-
toxilin eosin; 200 X)
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oAroBapajyhuM HHIEKCOM: HyJIa -HEIPOMEHEH [JIOMEPYJT; B -
[JIOMEPYJI Ca CErMEHTHOM CKJIEPO30M KOja 0bGyXBara Mame Of
20 mocTo Me3aHrujyma; met - momepyi ¢ 20-50 mocro ckirepo-
3¢ Me3aHIHMjyMa; [AeCeT - MOTIYHO CKJIEPO3UPAH INIOMEPYIL.
INpoceuaH nHAEKC IIOMeEPYIA je CMATPaH KA0 HHICKC IJIOMEpPY-
JIa 3a Taj mpernapar.

Backynapuu wungekc je onpebusan npema merony Banep-
Majep [17]. [IpomeHe y 3unoBuMa apTeprona KiacupuKoBaHe
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CIMNKA 3. MaTtoxuctonowke npomene kog ADR-C CXP:

a) Fnomepynu ¢ 6naro nosehaHnuM MaTpukca Me3aHrujyma; cnabo vnapade-
Ha hrnbposa 1 MOHOHYKIeapHa UenynHa MHhUATpaumja y MHTepcTuumnjymy
(xemaTokcunmH-e03uH; 150 X); b) YMepeHo u3paxeH MesaHrujcku ma-
TPUKC € Nponudepaumjom Me3aHrujckux henunja rnomepyna; KpBHW Cyno-
BW CYXXEHOr NlyMeHa ¢ nponudepaumnjoMm nHTuMe 1 meaumje n 6narom ckne-
po3om (cpebpo-meTaHamuH - Jones; 300 X); ¢) Fnomepyncka xunepuenys-
HOCT ¢ yBeharbeM Me3aHrujckor maTpukca; hokycHa avnataumja Tybyna ¢
NPOTENHCKMM CaapKajeM Y JlyMeHy; Cy>XXeH JlyMeH UHTepnobynHe apTepu-
je ca 3HavajHoMm ckneposom (Trichrom Masson; 150 X).

FIGURE 3: Pathohystological changes in ADR-C SHR:

a) Glomeruli with slight increase of mesangial matrix; slight interstitial
fibrosis and mononuclear cellular infiltrations (Haematoxilin eosin; 150 X);
b) Moderate proliferation of mesangial matrix with proliferation of mesan-
gial glomerular cells; blood vessels with narrowed lumen and proliferation
of intimae and mediae with mild sclerosis (Silver methanamine - Jones;
300 x); ¢) Glomerular hypercellularity with proliferation of mesangial mat-
rix; focal tubular dilatation with protein staph in lumen; narrowed lumen
of interlobular artery with marked sclerosis (Trichrom Masson; 150 X).

Cy y 4eTHpH CTelleHa: IPBU- HETPOMEEHH KPBHH CyLOBH; APY-
I' - KPBHH CYAOBHU ¢ Mame of 50 mocTo XujaarnHo3e 3uja; Tpe-
hu - KpBHM CyZOBU C XHjaTuHO30M 31Aa peko 50 mocro, a Ma-
BoM 0f, 100 mocTo; 4eTBPTU - KPBHU CYyLOBU C XHjaTHHO30M
LIeJIOT 3UAA U CysKeHHM JiyMeHoM. [IpocedaH uniekc nobujeH je
cabupameM mpon3Boga 6poja KPBHHUX CyZOBA C OJTOBapajy-
huM HHAEKCOM U Je/beeM oaroBapajyhuM 6pojeM KpBHUX Cy-
nosa. JloGujeHn pocedyH: pe3y/ITaT CMaTPaH je BaCKyJIapHUM
MHJEKCOM 3a Taj Ipenapar.

ITpomeHe y TyGyTOMHTEPCTHLN]YMY CEMUKBAHTHTATUBHO CY
npejcTaB/beHe nHAeKcuMa Gubpose UHTEPCTULUjyMa, UHMUI-
Tpanuje uHTepcTUIMjyMa U arpoduje TyGyna [18]. @Pubposa
MHTEPCTHIMjyMa KIACH(PUKOBAHA je Y YeTHpU CTeneHa: HyJa -
HETPOMEEH UHTEPCTULIMjYM; ABa -(pubpo3a MHTEpCTHIMjyMa
Mama of, 20 noCTo y BUAHOM IOJbY; HET - (pubpo3a HHTEPCTH-
uujyma Beha ox 20 nocro y BUAHOM MOJby; feceT - pubpo3a uH-
Tepcrunujyma npeko 40 nocro. Muduirpanuja nareperunmjy-
Ma, OqHOCHO arpodwuja Tybyna, uzpaskasana je ciepehum uH-
JIeKCHMa: HyJsIa - 6e3 IPOMeHa; jeJjaH - mpoMeHe Mame of 20 mo-
cro; aBa - npomeHe Behe on 20 mocro; Tpu - npomene Behe o
40 nocro.

INojeguuaunm pe3ynratu npuKasaHu Cy y Tabemama u rpa-
(buuky ka0 apuTMeTHIKa cpeanna (X) Iyc-MUHYC CTaHAApAHA
nesrjanyja (SD). C 063upoM Ha THIT TOaTaKa, 32 CTATHCTHY-
Ky aHanu3y KOpULheHH Cy MmapaMeTapcKu TeCTOBH: Te-TeCT 3a
CrlapeHa U He3aBHCHA obesieXja U jeJHOCMEPHA aHajInu3a Bapy-
jauce.

PE3VYJITATU
ITpomena mputicka KpBU KO, AI[OBA Ca CIIOHTAHOM ap-
TEpUjCKOM XHIIEPTEH3UjOM Yy CBE TPH TIpyle IpHKa3aHa
je rpacdpuxonom 1-g. Kanrompun no6po peryaumue npu-
THCaK KPBH KOJ MAI[0Ba Ca CIIOHTAHOM apTePUjCKOM XH-
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TPA®WKOH 1. NpomeHe CUCTONHOr KPBHOI NpUTUCKa (a) 1 Npo-
TeuHypuje (b) Kop CBUX MCMUTaHMX rpyna nauoBa
a) a=p < 0.01y nopehersy ¢ rpynom AP
b, c-p<0.01;, p<0.001y nopehery c ALLP- rpynom C
b) ¢ = p < 0.001 y nopehersy ¢ KOHTPOSHOM Fpymnom
FIGURE 1. Changes in systolic blood cpressure (a) and urinary
protein (b) in all studied groups of rats.
a) a-p < 0.01 in relation to ADR group
b,c-p < 0.01; p <0.001 in relation to ADR-C group
b) c - p < 0.001 in relation to control group
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NEPTEH3UjOM M C HePOMATHjOM HM3a3BAHOM AAPHAMHU-
L[MHOM, U TO C BUCOKO CTAaTUCTHUYKU 3HAYAJHOM pa3/v-
KOM Yy OZIHOCY Ha [pyTe [iBe UCIUTUBAHE IPyIe JKUBOTH-
Ba Koje HUCY TpeTupaHe KanrornpuioM (p < 0,001), amu
He cMamyje npotennypujy (Ipadukon 1-b).

Apurmepuuke cpeayHe KOHIEHTpalUja ypeje U Kpea-
THHWHA y CEPYMYy IOCTENEHO PACTy y CBAM HCIIHATHBA-
HHUM Tpyliama, aau OpKe y rpyrama >KHBOTHIbA KOje CY
Tperupane agpuamurnmaoM (TaGema 1). Tlpomena kiu-
peHca KpeaTHHHHA y KOHTPOJIHO] FPYIIH JKUBOTHIA HUjE
3HAYajHa.

Omnajame KIMpeHca KPEATHHWHA Y aJpUaMHULIHCKO-
KANTONPWICKO] TPYNHU CIOPHje j€ HEro y aJpUaAMHUIINH-
CKOJ TPYITH KUBOTHIbA, aay 0e3 CTATUCTUYKe 3HAYajHO-
CTH.

O 69 o6pabenux KUBOTHIbA HA TIOYETKY CTYAUjeE, 16
je yruHyno 3a Bpeme ucnutuBama. Ocrane >KUBOTHIHE
JKPTBOBAHE Cy y 6-0j, 12. u 18. Henemu ormena, a \HUXo-
Be ITATOXHCTOJIONIKE IIpOMEHe y Oy6pe3uma, Kao U IJIOo-
MEPYJICKH, BAaCKYJIAPHH, U TYOYJIOWHTEPCTULMjCKU HH-
JIeKCH TIpUKa3aHu Cy y Tabenu 2.

Y KOHTpPO/HO] rpynu HanoBa MHUHUMAJIHE IIPOMEHE
Ha [TIOMepyJIMMa U Y UHTepCTHUHjyMy npumehyjy ce Tex
y 18-0j vememn crymmje (Tabena 2, Ciuka 1-b). Jlakme
mpoMeHe y TyOyiauMa oTKpuBajy ce y 12-oj u 18. Hene-
mu orrena (TaGema 2, Cnmka 1), amm cy npomene Ha
KPBHUM CyIOBUMA H3paskeHe, Kako y 12-oj (Ciuka 1-a),
Tako U y 18. HexesbH, Kaia Cy ¥ CTATUCTUYKU 3HAYAJHO
Behe Hero y rpymnama koje ¢y TpeTupaHe aJpuaMHUIHHOM
(Cmuka 1-b, Tabena 2).

ITpomene y rnomepynuma, TyOynuMa U y HHTEPCTHLIN-
jyMy cy HajBehe y agpraMUMHCKO] TPy NALOBA U ITO-
ropiaBajy ce y Toky oresaa (TaGena 2, Cnuxa 2-a,b,c).
Y aapuaMHIMHCKO-KANTOIPUICKO] TPYyNX MaLoBa Mpo-
MeHEe y IJIOMEepyJIMMa Ce MOTOpIuaBajy y TOKy OIJIeAa,
aJu Cy y CBHM HeJie/baMa cJiabuje u3paskeHe Hero y ajipu-
AMHLIMHCKO] rpynu >xuBotuiba (Tabena 2). Mcro je u ¢
npoMenama y wuaTepcTunmjymy (TaGema 2, Cimmka 3-
a,b,c). [IpomMeHe y roMepyauMa U 'y MHTEPCTULHjYMY Cy
CTATUCTHYKY 3HA4ajHO Mame y 18-0j Hemesbn ornena y
aJIpUAMUIMHCKO-KAITOIPUICKO] TPYNH XKUBOTHEA HETO
y aapuamuiuackoj rpymnu (Tabena 2, Cnuka 2-¢, Cnuka
3-¢). Ilpomene y TyGyanmMa 1 BACKyJIapHE IIPOMEHE Cy ca-
MO y 6-0j HeZle/bU cnabuje u3paskeHe KOJ aJpHaMUIITH-
CKO-KaNTONPHJICKE TPyIe HEro y aJpHaMHUIMHCKO] Ipy-
K, 71K CE OBA Pa3/ivKa y KaCHUjeM TOKY OOJIeCTH TyOu.

JVICKYCHJA
Puuapp Bpajt (Richard Bright) je BepoBaTHO npBU KOjU
je ommcao fa cy Gosectu Gyopera yApysKeHe ¢ IpOMeHa-
Ma KapJUOBACKYJAPHOT CHCTEMA, XUIepTPOQHUjOM JieBe
KOMOpE CplLia ¥ apTEePHjCKOM XHITepTeH3njoM jorr 1827.
romure [1]. @onxapg, (Volbard) v ®ap wu (Fahbr) 1914.
TOAMHE YKa3yjy /a je apTepujcKa XUIMEepTEH3Wja ITIaBHU
Y3POK MPOTPECUBHOT rybuTKa (yHKImje Gybpera y Xpo-
HU4YHUM Oonectuma 6y6pera [1, 2]. Kacuuje, muoru ay-
TOPH y CBOJUM €KCIEPUMEHTAIHAM U KIMHUYKAM CTY/H-
jaMa OTWCYjy [1€JCTBO PA3IUUIUTHX AHTUXUIICPTEH3UB-
HUX JIEKOBA Ka PEry/Inucaiby MPUTUCKA KPBU U yCIopaBsa-
By TIporpecuje XpoHudHe uHCypumjennuje 6yopera. Y
eKCIIEPUMEHTAJIHUM CTyAujaMa KopulrtheHu ¢y pasnuyu-
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TH €KCIIEPUMEHTATHH MOJEIHM NPOrPECUBHE XPOHUYHE
uHcybunymjennmje 6yopera [1, 8,19-21].

C mojaBom J1eKOBa MHXUOUTOPA KOHBepTUpajyher en-
3UMa aHIMOTEH3WHA U NPBHUX PajioBa KOJU yKasyjy Ja
OHH 60JbE YCIIOPABAjy IPOrPECH]y XPOHUYHE UHCYPUIH-
jeHIje OyOpera, GpPOjHM ayTOPH MPOYYaBajy IejCTBO
OBHX JICKOBA KAaKO HA PeEryJalfjy CHCTEMCKe, TaKO U
[TIOMEPYJICKE apTepUjCKe XHUIEPTEH3Mje M YCIOpaBarbe
nporpecuje XpoHndHe WHCyumMjeHnmje Gyopera. AH-
nepcoH, Penke (Rennke) u bpenep (Brenner) npoyuasa-
JI Cy IEjCTBO “TpHILI-Tepanuje” (pe3eplvH, Xumpaaa-
3WH, XUAPOXIOPOTHA3H]) U HHXUOUTOPA KOHBEPTHUPA]Y-
her ensuma aHrmoTeHsMHA (€HAJIANIPUII) KOZ IALlOBa ca
cyrrrotanaom Hedpexkromujom [3]. Enananpun camkasa
CHCTEMCKY W ITIOMEPYJICKY apTEPHjCKy XHUIEPTEH3Hjy U
cMambyje IIPOTeHHYPUjy U CKJIepo3y ImoMepyna [9, 22-
24|, mok “Tpurut Tepanuja” U MOPEJ TOTA IITO CHUKABA
CHCTEMCKY apTEepPHjCKy XHUIIEPTEH3H]y, He CHI)KaBa apTe-
PHjCKy XUIEPTEH3HU]y [TIOMepysia, HUTH CMaibyje OIITe-
heme rmomepyna [25], wro je ciyyaj U HA MOJENY yHH-
nedpekromucanux nanosa DOCA [26]. U Pau (Raij) u
capaauuiiy [27] omucyjy KOf maioBa ca CIOHTAHOM ap-
TEPHUjCKOM XUIEPTEH3UjOM H CYNTOTAIHOM aGJIalijoM
Gybpera 6osbe /ICJCTBO €HANATIPUIA HETO “TPHUILI-Tepa-
nvja”: eHampwl peAyKyje eKCIAH3Wjy Me3aHTHjymMa u
nporenHypujy. Camo mamu 6poj ayropa, Ha dHelny C
Heopkutom (Dworkin), Huje OTBPANO A MHXUOGHUTOPH
KOHBepTUpajyher eH3uma aHruoTeH3uHa eduKacHU]je
YCIOpaBajy MpOrpecujy XpoHUdHe UHCYhunmjeHuje oy-
6pera [5]. Hama cryauja [8], ka0 u MHOTH ApYyTrH ayTo-
pu [3, 25, 26], ykasyje 1a mHXuGUTOP KOHBEpTHPajyher
€H3MMa aHTHOTEH3WMHA, KaNTOIPW/I, BHIIE YyCHOpaBa
TABEJIA 1. KnupeHc ypeje, KpeaTUHWUHMHA Y CBUM UCIUTUBAHUM
rpynama XuBoTUHa

TABLE 1. Urea, creatinine and creatinine clearance in all exam-
ined groups

KoHTponHa Cratuctnyka

H‘%(e/ze rpyna ﬁgg rpyna ﬁgg_g royna | s avanoroct

ce Control group group group | seatistical sig.
Ypeja
Urea

0 . 7.02+1.27 | 7.68+1.92 ns

6 6.66+ 0.23 7.34+ 1.55 | 6.66 + 3.32 ns

12 7.70 +0.77 8.67 +5.02 | 11.67 +4.35 1:3-b

18 8.60+ 1.76 | 10.23 +2.78 | 12.83 + 4.84 1:3-a
KpeaTuHuH
Creatinine

0 . 38.50 + 9.20 | 36.40+ 15.80 ns

6 34.00 £ 4.3 |44.00 £ 12.90| 44.60+ 17.560| 1:2,1:3-a

12 34.60 £4.53 | 45.30 + 9.30 |51.50 + 20.60| 1:2-b, 1:3-a

18 35.00 + 8.90 |50.77 + 21.80| 54.70+ 14.40| 1:2-a, 1:3-¢
KnupeHc kpeaTuHuHa
Creatinine clearance

0 . 1.0510.39 1.11 £0.78 ns

6 1.18+0.34 | 0.79+0.23 | 0.88 +0.59 1:2-b

12 1.15+044 | 0.72+0.26 | 0.84 + 0.46 1:2-a

18 1.13+059 | 063 +0.32 | 0.71 + 0.33 1:2-a
Bpoj »XpTBOBaHMX XNBOTUHA
Number of sacrificed rats

6 - 5 6 11

12 5 5 6 16

18 7 9 10 26

JNerenpa: a=p < 0.05, b=p<0.01; c=p<0.001
Legend:a-p < 0.05;b-p<0.01; c-p < 0.001
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CKJIEpO3y IJIOMEpYy/Ia W eKCIaH3HMjy Me3aHIHjyMa Hero
XUPA3aNH, W TOpe] 00OCTpaHO HoGpe peryranuje
IPUTUCKA KPBU. Y MOJe/ly IaloBa ca CIIOHTaHOM apTe-
PHjCKOM XHUITEPTEH3UjOM M aJPUAMHLIMHCKOM Hedporma-
THjOM MHXUOUTOPHU KOHBepTUPAjyher eHsuma aHruoTen-
3MHa cMamyjy npoteunypujy [6, 10, 20, 25], Hopmanu-
3yjy cucremcku nputucak kpeu (Ipadukon 1-a), cmamy-
jy IJIOMEpYJICKY apTepHjCKy XWIEPTEH3HMjy U CKIEPO3y
rmomepyna [7, 10, 25, 28, 29], wrro je ypspbeHo u y Ha-
woj excrepumenTannoj crymuju (Ipadukon 1, Tabena
2). OBo je OTBpheHO ¥ KIMHUYKUM CTyAMjaMa U TO TIP-
BOOGHTHO KOJI GOJIECHUKA C InjabeTecHOM HedpOmaTHjoM
[30], a xacHuje u Koz OOJIECHHUKA C JPYTHUM HeaujabeTe-
cHEM GosectrMa Gyopera [6, 31-34]. Maxuburopu KoH-
BepTupajyher eHsrMa aHIMOTEH3WHA CMAmyjy jaudHy
(06um) dbunTpanuje IOMepyJia, 3HATHO MEbajy MPOTOK
KpBHU y OyOpery u cMmamyjy ekckpenmjy anbymmna [11].
CmameHa NpOTEeMHYpHja ce ofjalmaBa U IMpOMeHaMa
MIPOITYCT/BUBOCTH 3W/Ja Kalmaapa [IIOMepyJia, MEHmhambeM
Haenexktpucanoctu [11] u aumensuja mopa [35].

Kop mamoBa ca CoHTaHOM apTepUjCKOM XUIEPTEH-
3MjOM MOPACT KPBHOT NpUTHACKA HacTaje of 4-te 1010.
Hezesbe, a mocyie 12. Hesie/be MPUTHUCAK KPBH CE CTAGHIIH-
3yje Ha KOHCTAHTHO BUCOKOM HuBOY [36]. ITaroBu ncnu-
TUBAHU Y HAIIO] CTYOUWju OWIM Cy cTapu 24 Hemebe Ha
[TOYETKY CTyHje, Ca CTAGHIHOM apTepujCKOM XHITEPTEeH-
sujom (Ipaduron 1-a). Kox marosa ca cionranom apre-
PHjCKOM XHIIEpTEH3UjoM mporpecuja orrehema 6yGpe-
ra ce ycropasa ca crapoihy, ¢ MasuM npomeHama y
oMepynuma, Behum y tyGymounrepcruimjymy [19] u

TABEJIA 2: CeMUKBaAHTUTATUBHN CLIOP FMOMEPYIICKUX. BaCLynapHuUX 1 Tybynom-

Tepcmu,vljanme npomMeHa Ko CBUX UCNUTaHnX rpyna nauosa

TABLE 2: Semiquantitative score of glomemlar, vascular and tubulointerstitial

lesions in all studied groups of SHR

najsehuM nmpomenama y xpuuMm cymosuma. [lanosu ca
CIIOHTAHOM aPTEPHjCKOM XHIICPTECH3MjOM pa3BHjajy
IIPOMEHE y IJIOMEPyIuMa JOCTa KACHO YIIPKOC apTepHj-
CKe XHUIIepTeH3Hje, jep Cy IIOMepynd 3aurthheHu mpe-
IJIOMEPYICKOM Ba3oKoHCTpuKIjoM [37]. Tybynu moka-
3yjy atpodujy u AunaTauujy, ¢ QUIMHAPUMA IIPOTEUHA Y
aymeny [19], y3 mojaBy Guare go ymepere (30 Hemema)
uHuITpanuje muM@oImTa y uaTepCTUIMjyMy orrrehe-
Hux Hedpona [4]. Ocum Tora, youaBa ce XurepIiasuja
hemuja rmaTkux mummha aprepuona, ca 3age6paHuM 3u-
[IOM apTepuoiia u cy>xeHuM JiymeHowm [4, 38] (Cnuka 1).
Xuneprpoduje HeMa y KPBHEM CyJIOBEMA MAHer KaJIH-
6pa (Mame ox 100 mm) [39]. ¥V kacHujeM cragujymy,
ocum xuneprpoduje mummha aprepuja u aprepuona, Bu-
ne ce 1 puOPUHOKHE IPOMEHE Y MEIHjH MAJUX APTEPH-
ja u aprepuona [40]. Y TyGymouHTEPCTULU]YMY CY, OCUM
atpoduje u nunatanmje Ty6GyIa ¢ alENyTHAM [MATAHAPY-
Ma, OTKpHBajy ¥ uH}pIaMauuja u Gudpo3a UHTPECTHULH-
jyma [21]. OBe, paHe mpoMeHe KOZ IIaroBa ca CIIOHTAHOM
aApTEPHjCKOM XHITEPTEH3UjOM, OIMCAHE OJ APYTHX AyTO-
pa, mpukasane cy u 'y oBoM paay (Cnuka 1, Tabena 2).

[Taroxucromomke npomeHe y OyOpe3uma manoBa
n3a3BaHe AaHTPALUKINHOM MpBH NyT cy onwmcanu [rep-
ubepr (Sternberg) m ®umunc (Philips) 1967. romune
[41]. Agpuamunun uHAyKyje mMojaBy He(POTCKOT CHUH-
gpoma. CBETJIOCHUM MHKPOCKOIIOM yO4aBa C€ XPOHHY-
HU OOJIUK CKJIEpO3€e IIOMEepyJa, AuiaTaiuje TyOyaa u
¢ubpose unrtepcrunmjyma [42] (Ciamka 2), wro je cBe
U3pAKEHU]je C TpajabeM Oriefa, a MoCeGHO M3PaskeHO
nociie 7 mecenu. OBe MpoMeHe BOZE XPOHUYHO] UHCY-
dbunmjennunju Gyopera [43].

[IpuMena wHXxuGUTOpa KOHBepTHpajyher
€H3MMa aHTMOTEeH3MHA (KaITOIpIIa) KOJ, IMa-
HOBa C AaJAPUAMHUIMHCKOM He(POIaThjoM

Henema | lMatoxuctonow | KoHTposHa | Aapvamunum | Agpuamuunr - | Ctatuctuiika cMamyje CKJlepo3y rmomepyna [7, 12, 25, 28,

Week Ke rnpomeHe rpyna HcKa rpyrna | kanTorpucka 3Ha4ajHoCT : : E

Pathomorpholo Control | Adriamycin rpyna Statistical signifi- 29], a excransuja ME3aHrujyma TaKoh]e ],e

gical changes group group Adriamycin - cance peTKa (camo Y HEKUM FJ'IOMCPYJ'II/IMa). HO]-

Cagfingl’;” napuwu (Pojdarny) u capagama [10] gax ne

HaJjlaze CKJIEpO3y IJIOMeEpy/a IIOCe YIIOTpe-

["nomepynun . .

Glomorulus - 2.40+0.55 | 1.83 +0.65 ns 6e Kampornpwia. Y HalllUM paHUJUM CTyauja

Kpery cysosn ] |40 +055 ] 1002000 i Ma yTBPAMIA CMO A3 KalTOIpPUI ycropasa

6 Blood vessels : : Y CKJIEpO3y IOMepyaa y paHoj (asu aapua-

WIUHCKe HedHomaThje K MaroB

TTVE‘/l”"‘ - 1.00 +0.00 | 0.66 + 0.22 2:3-b MHLHCKE  Hed) OIATH]C KO IIANOBA €4

ubulus CIIOHTAHOM apPTEePUjCKOM XHUIIEPTEH3UjOM |8,

V'T;feprgi"t‘im“" - 1.80 £0.62 | 1.00 +0.33 23 29], mrro je mopspheHo u y oBOj cTyamMju:

= KaIITOIPUJI CMambyje IIPOMEHE y IJIOMEPYIIU-
nomepynm .

GIorne?L\J/\us 0 3.60 + 0.65 | 3.40 £0.46 1:2,13-c¢c Mauy TY6YHOI/IHTCP.CTI/ILH/I]YMY, Yy CBUM HeJe-

Kpsrm cyaosm JbaMa TOKOM CTyJHj€, ajld HE yTUYe Ha Ba-

i Blood vessels | 220 * 045 | 1.80£084 | 180 +0.41 ns ckynapae npomeHne (Tabemna 2, Cnuxa 3).

TTUVEm"S' 1.00 £0.00 | 1.40 =055 | 150 +0.55 ns IloBomHO fi€jCTBHO KaNTONpH/Ia Ha MPOMe-

: He y TYOYJIOMHTEPCTHIU]YMY je OJ 3Hauaja,

Mﬂfepﬂﬂmm 0 225044 | 1502050 |1:2;1:3-c;2:3-a| jep Y MOCIELbe BPEME MHOIU ayTOPH OHUCY-

Frovepym jy 60omy kopenaumjy usmehy mpomena y Ty-

Glomerulus 0.14 +£0.38 | 5.00 £0.71 3.66 +0.75 1:2,1:3,23-c¢c GYJIOI/IHTCPCTI/IILI/IjYMy u HpOFpeCI/Ije I/IHCY(i)I/I—

njeniuje 6yopera [17, 44-46] wero usme

’éf;g‘;vceygsojz 340 £0.19 | 2.20 :0.44 | 2904032 | 1:2,13,23-¢c | OCHIWE OYOP [17, ] ; by

18 NpOMEHA y ITIOMEPYIMA 1 uHCypUIMjeHm-

Yo 11,00 £0.00 | 2.44 £0.53 | 2.20 £0.63 12,13-c je Gyopera. Cem Tora, HeKH ayTOPH IMOTBP-

l/l : Byjy 6ome ejcTBO MEXUOUTOPA KOHBEPTHPA-

Tr:?eprzmitvrwm 0.14 + 0.38 | 3.22+0.73 240 +£0.81 |1:2,1:3-¢c;2:3-a jyher €H3UMa aHIMOTEH3MHA YKOJIUKO Ce

Nerenpa: a- p<0.05;, b-p<0.01;, c- p<0.001
Legend:a-p < 0.05;b-p<0.01;,c-p < 0.001

[IPUMEHH paHHje y TOKY CTYAHjE, Tj. LOK Cy
roMepyiu jow Heowwtehenu [47].
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3AKJBYYAK

Kog maroBa ca CrioHTaHOM apTepUjCKOM XHUIEPTEH3H-
joM 1 HEPPOTATH]OM, N3a3BAHOM AJPUAMHUILIUHOM, JI€YIe-
e KaNTOMPUIOM OMOryhasa HOpManIu3aujy MpUTUCKA
KPBH M YCIIOPaBa MPOTPeCHjy XPOHWYHE MHCYUIHjeH-
1uje 6yopera y meHOM modeTHOM cragujymy. OBe mpo-
MeHe (PYHKIHje CY y BE3U ca 3HATHUM YCIIOpaBambeM pas-
BOja MPOMEHA Y [TIOMEPY/INMA ¥ WHTEPCTULIAjYMY.
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INTRODUCTION

The role of hypertension in chronic renal failure (CRF) pro-
gression was described in 1914 by Volhard and Fahr [1], in
1940 by Rite and colleagues [2] and subsequently many
studies described the effects of various antihypertensive
drugs on regulation of blood pressure and CRF progression.
The recent experimental and clinical studies especially emp-
hasized the role of angiotensin converting enzyme (ACE)
inhibitors in the regulation of hypertension and slowing
down of CRF progression, but there are still issues for dis-
cussion and disagreement [2-14].

The aim of this study was to analyse the effects of captopril
on clinical, biochemical and morphological changes in spon-
taneously hypertensive rats (SHR) with adriamycin (ADR)
nephropathy.

SUBJECTS AND METHODS

Experimental animals. Adult (24 weeks) female sponta-
neously hypertensive rats (SHR), weighting about 200 g,
were bred at the Institute of Medical Research, Belgrade.
The rats were randomly divided in the following groups: 1.
Control group: 12 SHR; 2. Adriamycin group (ADR): 27 SHR
treated with adriamycin (2 mg/kg i.v.twice for 20 days); 3.
Adriamycin-captopril group (ADR-C): 30 SHR treated with
adriamycin and thereafter with captopril (60 mg/kg/day).
Animals were followed-up for 18 weeks after second adri-
amycin injection. Systolic blood pressure was measured at 2
weeks intervals throughout the study. Blood and urine sam-
ples were collected in weeks -4, 6, 12, and 18.

Morphologic studies. Rats were killed at weeks 6, 12 or 18
after the second adriamycin injection, when the kidneys
were removed and fixed in neutral buffered formalin (10%).
Paraffin embedded tissue sections 4 pm thick were stained
with hematoxylin and eosin, periodic acid-Schiff reagent
(PAS), Thrichrom Masson and Silver methanamin (Jones) for
light microscopic study. A semiquantitative score was used
to evaluate glomerular, vascular and tubulointerstitial
changes. A minimum of 60 glomeruli for each kidney were
examined, and the severity of the lesions was graduated
according to the percentage of glomerular sclerosis from 0
to 10 (0 - 0%; 2 - 20%; 5 - 20-50%; 10 -100%) [16]. Vascular
changes were graduated from 0 to 3 according to hyalinosis
in the walls of the artenoles (1 -0%; 2 - < 50%; 3 - 50-100%;
4 - 100%) [17]. Tubulointerstitial changes were semiquanti-
tatively expressed by calculation of separately the index of
interstitial fibrosis (0 - 0%; 2 - < 20%; 5 - > 20%,; 1Q - > 40%)
and the index of interstitial infiltration and tubular atrophy (0 -
0%; 1-<20%; 2->20%; 3->40% [18]. Results were pre-
sented as mean + SD. Differences between groups in func-
tional data as well as morphologic lesions were studied by
one-way analysis of variance and the unpaired T-test.

RESULTS

Captopril decreased systemic blood pressure in ADR SHR
significantly, but failed to prevent proteinuria (Fig. 1). Urea
and cretatinine in serum progressively increased in all stud-

ied groups, but faster in ADR SHR groups than in controls
(Table 1). Creatinine clearance decreased faster in ADR gro-
up than in ADR-C group, but without statistical significance
(Table 1).

Among sixty nine analysed rats at the beginning of the stu-
dy, sixteen died during the study. The other animals (Table 1)
were killed at weeks 6, 12 and 18; pathohystological chan-
ges of their kidneys with glomerular, vascular and tubulom-
terstial indexes are presented in Table 2.

In control group of rats minimal glomerular and interstitial
changes could be seen in week 18, mild tubular changes
were present in weeks 12 and 18, and marked changes in
blood vessels were manifested in week 12, as well as in
week 18 (Fig. 2, Table 2), when their statistical significance
was higher than in rats treated with adriamycin.

Glomerular, tubular and interstitial changes were mostly pro-
nounced in adriamycin treated rats and became more
expressive during the experiment (Table 2, Fig. 3). In ADR-C
group of rats captopril slowed down glomerular changes, but
significantly in week 18 only (Table 2). The same was with
interstitial changes (Table 2, Figs. 3-c, 4-c). Tubular and vas-
cular changes were less in week 6 in ADR-C group than in
ADR group, what was leveled off later in the study (weeks
12 and 18) (Table 2).

DISCUSSION

Although Richard Bright was probably the first person to
notice that severe renal diseases were associated with
changes of the cardiovascular system, Volhard and Farhr first
described that high blood pressure was the major cause of
progressive loss of renal function in chronic renal diseases
[1]. Subsequently, many authors in their experimental and
clinical studies described the effects of various antihyper-
tensive drugs on regulation of blood pressure and slowing
down of CRF progression. Various experimental models
were used in their studies [8, 19-21].

With discovery of ACE inhibitors and first studies which
pointed that this group of drugs effectively slowed down
CRF progression, many authors studied their effects on sys-
temic blood pressure regulation, reduction of glomerular
hypertension and slowing down of CRF progression.
Anderson, Rennke and Brenner studied the effects of “triple
therapy” (reserpine, hydralazine and hydrochlorotiazide) and
ACE inhibitor enalapril in rats with subtotal nephrectomy [3].
Enalapril decreased systemic blood pressure, glomerular
hypertension, proteinuria and glomerular sclerosis [9, 22-24],
while “triple therapy” reduced only systemic hypertension
with no effect on glomerular hypertension and glomerular
damage [25]. The same was described in uninephrec-
tomised DOCA rats [26]. Raij and colleagues also described
better effects of enalapril in relation to “triple therapy”: ena-
lapril reduced mesangial expansion and proteinuria [27]. Our
study [8] as well as that of other authors [3, 25, 26] agree
that ACE inhibitor captopril was better in comparison with
hydralazine in slowing down glomerular sclerosis and
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mesangial expansion inspite of good regulation of blood
pressure with both drugs. In ADR SHR, ACE inhibitors
reduced proteinuria [6, 10, 20, 25], regulated systemic blood
pressure (Fig. 1-a), decreased glomerular hypertension and
glomerular sclerosis [7, 10, 25, 28, 29] which were also
found in our experimental study (Fig. 1, Table 2). These were
confirmed in clinical studies too: first, in patients with dia-
betic nephropathy [30] and later in patients with nondiabetic
kidney diseases [6, 30-34].

In SHRs blood pressure increased from week 4 to 10, and
after week 12 blood pressure was stabilized on a constantly
higher level [36]. Our studied rats were 24 weeks old at the
beginning of the study and they had stable hypertension in
that period (Fig. 1-a). With the age in SHRs renal function
aggravated very slowly, with little changes in glomeruli, high-
er in tubuloniterstitium [19] and the highest in blood vessels.
SHRs developed glomerular changes very late inspite of
hypertension, because glomeruli were protected with pre-
glomerular vasoconstriction [37]. These mild changes
described by various authors could be also seen in our study
(Fig. 2, Table 2).

Pathohystological changes in rat kidneys caused with anthra-
cycline were first described by Stenberg and Phillips in 1967
[41]. Adriamycin (doxorubicin hydrochloride) induced syn-
drome nephroticum. Light microscopic study revealed no
changes at the beginning of the study, but later (7-9 months)
glomerular sclerosis, tubular dilatation and interstitial fibrosis
developed which led to chronic renal failure [42, 43], (Fig. 3).

Therapy with ACE inhibitor, captopril, in rats with adriamycin
nephropathy lowered glomerular sclerosis [7, 12, 25, 28, 29],
and mesangial expansion was very rare. In our earlier stud-
ies, captopril was found to decrease glomerular sclerosis in

the early phase of adriamycin nephropathy in SHRs [8, 29],
what was also confirmed in this study: captopril decreased
glomerular and tubulointerstitial changes in weeks 6, 12 and
18 after second adriamycin injection, but had no effect on
vascular changes (Fig. 4, Table 2).

Favorable effects of captopril on tubulointerstiatial changes
(especially interstitial) are very important because many
authors have described recently better correlation between
tubulointerstitial changes and CRF progression [17, 44-46],
in comparison to glomerular changes and CRF. Besides, so-
me authors have confirmed better effects of ACE inhibitors
when they were given earlier before glomeruli were dama-
ged [47].

CONCLUSION

In SHRs with ADR nephropathy treatment with captopril nor-
malized systemic blood pressure, and slowed down CRF
progression in their early stage. These functional changes
correlate with significant slowing of glomerular and intersti-
tial changes.

Key words: Renal failure, chronical, captopril, adriamycin ne-
phropathy. (SRP ARH CELOK LEK).
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