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PekomeHaoBaHa a. 6ion. Hayk, npog. J1. C. diporo
YIOK 615.272.4:616.61-008.64]:577.175.14

BMJINB CTATUHIB HA ®YHKLIOHAJIbHUA CTAH HUPOK LLLYPIB TA BMICT
NMPO3ANAJIbHUX LUTOKIHIB Y MJIA3MI KPOBI MNPV TOKCUYHIN ©OPMI

rocTPOl HUPKOBOI HEOOCTATHOCTI

©]. 1. 3amopcbkuii, O. B. Fepywu, B. I'. 3eneHiok

bykoBuHCbkMI AepxxaBHUV MEANYHUIA YHIBEPCUTET

Pesilome: p[ocnigXeHo BMAUB CTaTUHIB (aTOpBacTaTWMHY, JloBacTaTUHY, CMMBAcTaTuUHy) B A03i 20 Mr/kr Ha
DYHKLOHaNBbHNIA CTaH HAPOK LLLYPIB MPY TOKCUYHIN FOCTPI HUPKOBI HepocTaTHOCTI. [pu aji npenapaTis cnocTepiranu
36inbleHHs aiypesy, NiABULLLEHHS LWIBUAKOCTI KyOOYKOBOI dinbTpauii Ta 3MEHLIEHHs KOHUEHTpauji 6inka B ceui.
OpfHUM i3 BCTAHOBJIEHMX MEXaHI3MIB HEPPONPOTEKTOPHOIO BIJIMBY CTATVHIB OYJ10 3MEHLLEHHS BMICTY Npo3ananbHuX
umTokiHiB (IJ1-1p, 11-6, ®HM-o). Cepen, pocnioxysaHux npenapaTiB Hakpalmii npodinb BNAMBY NPOAEMOHCTPYBaB

CUMBACTATUH.

KniovoRBi cnoBa: CTatnHu, reHTamilumH, roOCTPa HUPKOBA HEAOCTATHICTb, LIUTOKIHW.

Bctyn. [lOpiBHAHO 3 iHWMMKU doOpmMamun peHanb-
HOI NaTonNorii rocTpa HMPKOBA HEOOCTATHICTb € Yyac-
TUM Ta Hebe3neyHuM HeBiaKNagHUM CTaHOM, WO
JOCUTbL WBUAKO MPU3BOAUTbL A0 NeTanbHOro Ha-
cnipky [4]. OCKinbkn Ha CbOrofHI 3anMLAETLCA He-
BUPILLEHUM NUTaAHHA edeKTUBHOCTI ¢papmakoTepanii
npu M'HH [12], nepcnekTuBHMM € MOLUYK NiKapCbKux
3aco0biB i3 BMJIMBOM Ha MaToreHe3 3axBOPlOBaHb
Hupok [10]. Cepen BigOMMX NikapCcbkux 3acobiB €
e HeBENMKa KiNnbkiCTb HEPPONPOTEKTOPIB ANd
NOKpaLLEHHA NPOrHO3y Mpu roCTPi HUPKOBIN He-
pocTaTHocTi [1, 8]. B koHTekcTi HaBegeHoro Buule,
iHTepeCc CTaHOBWUTb rpyna CTaTuHIB, WO iHriOYIOTb
FMI-KoA pepyktasy Ta 3MEHLUYKOTb BMICT ninonpo-
TEIHIB HU3bKOI WiNnbHOCTI. OCTaHHi BHACNigOK OKMKC-
HEHHS Y1 TIKO3UMIOBAHHA MOXYTb MOAN®iKyBaTu-
Csl Ta CTUMYNIOBATM CEKPELII0 MOHOUUTaMu/Makpo-
daramu NiaBULLEHOI KiIbKOCTi umTokiHiB (IJ1-1p, 1J1-6,
®HM-o) [15]. HaBeneHi unMTOKiHM NMpU3BOAATbL 00
aaresii NenkoumnTiB Ta MOHOUMUTIB A0 eHAoTenito,
nigBuLLYOYN pU3nK TPOMOOYTBOpPEHHN [2], mony4ya-
I0TbCSH A0 PO3BUTKY MATONOrYHUX 3MiH MapeHximMun
Hupok [10], 6epyTb y4acTb Yy PO3BUTKY MpOLIECY 3a-
naneHHs, iwemiyHo-penepdysiiHnx, mMetTabonidyHmx
Ta remoamHamiyHmx nopyweHb [11]. 3a paHumu
niteparypu, ona N'HH xapaktepHe nigBULLEHHS KOH-
LeHTpauil y nna3mi KpoBi npo3ananbHUX LUTOKIHIB,
a came J1-1B, 1J1-6, IJ1-8 Ta ®HM-a, aki 3paTHi 3any-
yaTM OOWH OAHOro B Cepil KackagHUxX Moain, wo
NnPU3BOAATb OO CUHEPriYHOrO MOTEHLUIIOBAHHA 3 na-
TobGionoriyHnmn edektamn [16].

MeTa pocnigxeHHa — BCTAaHOBUTM B3aEMO3B’d-
30K MDX BMJMBOM CTaTMHIB (aTopBacTaTtuH, nosac-
TaTVH, CUMBACTaATUH) Ha OYHKLIIO HUPOK Ta 3MIHOIO
LMTOKIHOBOro npodinio nnasmu kposi nadopartop-
HUX TBapuH npu MHH.

MeTtoaon pocnipxeHHa. [locnigXeHHs npoBO-
amnu Ha 40 HeniHinHMX cTaTeBo3pinux Binux Ly-
pax macot 140-180 r, aki 3HaxooMNUCb B yMOBax
BiBapit0 3 MiATPMMaHHAM MNOCTINHOI TeMmnepaTypu Ta
BOJIOrOCTi 3 BilbHUM JOCTYNOM [0 BOAM Ta iXi. TBa-
pVH po3noginunu Ha 5 rpyn (n=8): iHTakTHMX TBa-
PWH, MOAENbLHOI nNatonorii Ta 3-x rpyn NikoBaHUX
pi3HUMKN cTaTuHamMmu TBapuH. NHH Buknukann BHYT-
PiLLHBOM’S1I30BUM BBEAEHHAM LypaM 4 % po34uHYy
reHTamiunHy cynbdarty y nosi 80 mr/kr oouH pas
Ha pobOy npotarom 6 AHiB [6, 13]. CtatuHu (aTop-
BaCTaTWH, NOBACTaTuUH, CUMMBACTATUH) BBOOUIN Y
no3i 20 mMr/kr 3 nepworo AHa 3aCTOCYBaHHSA TeH-
TaMiLUWHY BHYTPIWHBOLWAYHKOBO B 1 % pO34uHi
KpoxmManio 3 po3paxyHky 1 mn cycneHsii npenapa-
Ty Ha 100 r macu Tina. Ansg OuiHKM PYHKLiOHaNb-
HOroO CTaHy HUPOK Ha 24 roj, eKkcnepuMeHTy 3a
YMOB iHOYKOBAHOro AOiypedy (eHTepanbHEe BBEOEH-
HA NUTHOI BoaM B 06’eMi 5 % Big macwu Tina) npota-
rom 2 rog 36upanu cedy. lNicna uboro BMBOOMNMU
TBAPWH i3 €KCNEPUMEHTY LUNAXOM Aekanitauii nig,
TioneHTanoBum (80 Mr/kr) HapkKo3OM 3 METOK 3a-
60opy KPOBi Ta HUPOK, AOTPUMYIOHUCH MONOXEHb
«EBpONencbKoi KOHBEHLUIT i3 3axMCTy xpebeTHux
TBAPMWH, SKUX BUKOPUCTOBYIOTb B EKCMEPUMEHTasb-
HUX Ta IHWWX HayKoBUX uingx» [14].

KoHUeHTpaLito KpeaTuHiHy B naasmi KpoBi BU3-
Hayanu 3a metonom llonnepa y mogudikauii Mep-
30Ha, y cevi — 3a meTogomMm dorniHa [9], BMICT Binka
B Ceyi — 3a peakuielo 3a cynbdocaniunioBolO KUC-
nototo [7]. KoHueHTpaLito iOHiB Kanito Ta HaTpilo B
cedi i nnasmi KpoBi OLiHIOBANN METOAOM MONyMm’a-
HOT doToMeTpii Ha PIJI-1 (YkpaiHa) [3]. KoHueHT-
pauilo 3aranbHOr0 XONEeCTepuHy y nnad3mi KpoBi
BM3HayYannm 3a QEPMEHTATUBHUM METOAOM
G. Schettler [17], a KOHUeHTpaLil0 B-ninonpoTeiHiB —
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Typb6oamMmMeTpmnyHuM metonom bypuwTteliHa-Camas
[5]. BmicT umtokiHiB (I1-1B, J1-6, ®HM-a) y nnasmi
KpoBi, cTabinizoBaHii 5 % pPoO34YMHOM eTuneHpia-
MiHTETpaaLeTaTy, LOCNioXyBanu iMyHODEPMEHTHUM
MeTtonom (Habip peakTtusiB dipmu Vector Best,
HoBocubipcbk, Pocis). Abcopbuito npobd BumiptoBa-
nn Ha anaparti «Stat Fax Plus» BignoBigHO 4O npo-
TokOony BUpPOOHUKA. CTATUCTUYHY 3HAYYLLICTb
MiXIpynoBux BiAMIHHOCTEN BU3Ha4vanu 3a Kpwu-
Tepiem MaHHa-YiTHi, kopensuiliHuin aHani3 BuOi-
pok 3gpiicHioBann 3a koediuieHToMm CnipmeHa 3a
nonomMorot nporpamu «Statistica 6.0».
Pe3ynbTatu i OOGroBOpPEHHA. YBEAEHHS Ly-
pam reHtamiumHy npusseno A0 TAXKOro ypaxeHHs
HUPOK, WO MIATBEPAXYETLCA BMCOKOIO JIETANILHICTIO
TBApWH, sika cTaHoBuna 62,5 % y rpyni moaenbHol
naTosorii, Ta rMMOOKUM MOPYLIEHHAM YHKUIT HU-
POK: 3MEHLLEHHS LUBUAKOCTI KiyOO4KOBOI dinbrpauii
(LKD) y 2,5 pasa, ekckpeuji iOHIB HATpilo Ta Kanio
y 5,8 Ta 2,7 pasa BianoBigHO, 30iNblLUEHHA KOHLEH-
Tpauii kpeaTuHiHy B nnasmi Kposi y 1,8 pasa Ta KOH-
LeHTpauii 6inka B cedvi B 3 pasu (tabn. 1).
3aCTOCyBaHHA CTATWUHIB CNPUaIO NOKPALLEHHIO
GYHKUIOHYBaHHSA HMPOK Ha Tni MTHH 3aBasku ninsu-
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weHHio LWK® B 1,9 pasa, 36inblUeHHIO ekckpeLii
iOHIB HaTpito B 2,2 pasa Ta eKCKpeLii iOHIB kanito B
2,1 pasza B cepenHbOMy OJi YCiX rpyn npenaparis.
3Ha4yHO 3MeHLlImNacs KoHueHTpauii 6inka B ceyvi B
2 pasu, WO € KPUTUYHUM YMHHUKOM MpPOrpecyBaH-
H XBOPOO HMpPOK. CTOCOBHO KOHUEHTpauii kpeaTu-
HiHY B MJia3mi KPOBi, fKa € BaXJIMBUM [LjarHOCTUY-
HVMM Ta MPOrHOCTUYHUM MOKA3HWUKOM, CMOCTepiranm
TEHAEHUII0 OO il 3MeHweHHda. Cepepn, BUKOPUCTaHUX
npenapaTtiB HamBuwy HedpPoONpPOTEKTOPHY edek-
TUBHICTb MPOAEMOHCTPYBAB CMMBACTaTUH 3aBASKU
MOKpPaLLaHHIO EeKCKPeTOpPHOT @YHKLIT HUPOK
(36inbLUEHHS eKCKpeLii iOHIB HaTpilo Ha 24 % Ta ioHiB
Kanito Ha 39 %, 3MeHLleHHa NpoTeiHypii Ha 29 %
MOPIBHAHO 3 iHWWMK 3aCTOCOBYBAHUMUK CTaTUHaMMU).
OcHOBHa, rinoxonecTteposieMiyHa, Aig CTaTuHIB
peanisyBanacb y 3MeHWEHHI Ha 12 % nigBuLWEHOI
Ha Tni THH KoHUeHTpauii 3aranbHOro xonectepwu-
Hy y nnasmi kposi Ta Ha 20 % — BmicTy B-ninonpo-
TEeiHIB (B cepengHbOMY ANgd yCix npenapaTiB)
(Tabn. 2). Cepen pocnigxyBaHux npenapaTtiB Hain-
Kpalwe 3MeHLlyBaB BMICT 3arajbHOro XxoJiectepu-
Hy atopBacTatuH — Ha 28 %, KOHUEHTpaLuil B-
ninonpoTeiHiB — cumBacTaTuH Ha 43 %.

Ta6bnuuga 1. Bnnue cTaTvHiB HA BMXMBAHICTb Ta GYHKLIIO HUPOK LLYPIB HA T reHTaMiLMHOBOI rOCTPOI HUPKOBOT
HepocTaTHocTi (M+m, n=8)

IHTakTHUI MonenbHa I'HH + T'HH + T'HH +
IToka3zHuku .
KOHTPOJIb MaToJIoTis ATOPBaCTaTUH JIOBAaCTaTHH CUMBACTaTUH
BwmxusanicTs, % 100 62,5 87,5 87,5 100
p<0,01 p1<0,01 p1<0,01 p:1<0,01
LIBuakicTb KiITy004uKOBOT (HiNbT- 469,03+59,2 190,94+21,7 375,82429.0 372,97+63,7 317,97+46,98
patiii, MKJI/XB p<0,01 p;<0,01 p1<0,01 p1 0,05
KoHLeHTpallist KpeaTHHIHY B 41,65+£3,21 74,37+5,29 66,93+3,84 69,91+4,93 65,45+7,08
T1a3Mi KpOBi, MKMOJTB/JT p=<0,01
KonuenTpauis 6inka B cedi, /71 0,028+0,005 0,084+0,008 0,041+0,002 0,047+0,003 0,038+0,003
p=<0,01 p;<0,01 p1<0,01 p1<0,01
Exckpewnis Na®, MkMoJIb/2 rox 3,71+£0,51 5,794+0,55 3,79+0,34 4,59+0,50 3,79+0,39
p=<0,05 p1<0,01 p1<0,01
Exckpewnis K, MkMoib/2 rox 27,61+2,66 10,22+1,11 19,69+1,66 20,08+1,72 23,85+2,53
p=<0,01 p:<0,01 p1<0,01 p1<0,01
®DpakuiiiHa ekckpeLis Na', % 0,71+0,13 2,99+0,47 0,83+0,14 1,04+0,08 0,68+0,09
p<0,01 p1<0,01 p1<0,01 p1<0,01

MpuMmiTKK: p — BIPOriAHICTb PI3HULI 3 AAHUMU FPYNN iIHTAKTHOrO KOHTPOIO;

P, — BIPOTiAHICTb Pi3HMLI 3 AAHUMYM TPYNKW TBAPWH i3 eKcnepuMeHTansHow MHH.

Tabnuusa 2. PiBeHb 3aranbHOro XonectepuHy Ta B-ninonpoTeiHiB y nnasmi kposi wypie (M+m, n=8)

IHTakTHHI MonenbHa I'HH + I'HH + I'HH +
TToka3Hnkn .
KOHTpOJTB nmaToJorida aTOpBaCTaTI/IH JJOBACTaTUH CUMBACTaTHUH
Saramrti xomecreomm | AHOE2S3 50,00+2,89 39,02+2,09 40,18433 39,73£3.95
PHH, MI/L <005 p, <005
B . 14,79+0,71 17,7120,75 12,86:0,67 13,57+0,48 12,36+0,6
~JUTOMPOTEIHH, Y. O. p<0,05 P <0,01 P <001 P <001

MpumiTkn: p — BIPOFiAHICTb PI3HWLI 3 AAHUMU FPYMNN iIHTAKTHOrO KOHTPOJIO;

P, — BIPOTiAHICTb PI3HMLI 3 AAHUMM FPYNKX TBAPVH i3 eKcnepuMeHTanbHo MHH.
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Ak nokasanun peaynbTaTh HALIOro AOCAIOXEHHS,
Ha 6-Ty OO0y eKCnepuMeHTy CrnocTepirany 3HayHe
3POCTaHHA BMICTY npo3anajbHuUX LMUTOKIHIB B rpyri
TBApPWH i3 reHTamiuMHOBOIO HedponaTield MOPIBHA-
HO 3 rpynot iHTaKTHOro KowTtponio (J1-1p —y 3,3
pasa, IJ1-6 — y 3,1 pasa, ®HM-a - y 3,7 pasa)
(Tabn. 3). 3acTtocyBaHHS CTaTUHIB NPM3BOAMIIO A0
3HAYHOrO BIiPOriAHOrO0 3MEHLUEHHSA KOHUEHTpauil
JOCNIAXYBAHUX UMTOKIHIB y naa3mi KPOBi LWYpIB,
npoTe Majio BIAMIHHOCTI Yy pPi3HUX rpynax npena-
paTiB. HaliBnpasHiwe 3meHweHHs BMicTy J1-1f y
3,12 pasa Big3Havyanu y NiKkoOBaHUX CumBacTaTu-
HOM TBapwH, BBEOEHHS aTOpBacTaTuMHy Ta noOBac-
TaTMHY MEHLW BMPa3HO HOpManidyBano Uen nokas-
HUK — y 2 Ta 1,5 pasa BignosigHo. KoHUeHTpauiq
IJ1-6 npu 3aCTOCYBaHHI CTaTMHIB 3MEHLLyBanacb B
rpyni atopsactatuHy B 1,9 pasa, nosactatuHy — B
1,5 pasa, cumBacTtatmHy — B 1,7 pasa. HanicToTHi-
e AOCTOBIpHE 3MeHLeHHsa BMicTy ®HIM-o cnoc-

Tepirann npu BBEOEHHI CMMBaACTaTUHY — Yy 2,6 pasa,
a HaillMeHlle — Npu BBEAEHHi nosactatuHy — B 1,3
pasa. lopiBHIOYM BMAMB O0CNIAXYBaHUX npena-
paTiB Ha piBEHb NpoO3ananbHUX LUTOKIHIB MOXHa
3poOUTN BUCHOBOK, WO CUMBACTaATUH Halikpalle
Hopmanisdysae BmicT IJ1-18 Ta ®@HIM-a, atopBacTa-
TUH — 1J1-6, a noBacTaTuH HaMeHLl akTUBHO BMJN-
BaB Ha UMTOKIHOBMI nNpodinb. Takmin NposB Aii cTa-
TUHIB MOXHa NMOACHUTU BUPAXEHICTIO X nienoTpon-
HMX edeKkTiB Ta B3AEMO3B’A3KOM MiX napamMeTrpamm
GyHKUIiT HUpoK, PB-JIM Ta mapkepamu 3ananbHOro
npouecy. Tak, Npu 3acTOCyBaHHI npenapary i3 Haii-
BMLOIO B KOHTEKCTI HALIOro €KCNepuMeHTy aHTu-
aTepoOreHHOoI0 aKkTUBHICTIO, CMMBaACTaTuUHYy, BCTAHOB-
JIEHO CUJIbHY KOPENALUiMHY 3aneXHiCTb MiXK BMICTOM
[1-18 Ta B-N1MN (r=0,84), a Takox J1-1f Ta LUK®D
(r=0,88). B3aemM03B’930K LMX MOKA3HUKIB MNiOTBEP-
LOXYETbCA | Y TBAPUH rPynnm MOALENbHOI NaTosOoril:
1-1p Ta B-J1M (r=0,50), J1-1p Ta LWK®D (r=0,90).

Ta6nnuga 3. Bnnue ctatvHiB HA BMICT LUMTOKIHIB y Nia3Mi KPOBi LLypiB HA T/ reHTaMiLMHOBOI rOCTPOI HUPKOBOT

HenoCTaTHOCTI (M=m, n=8)
[HTaKTHMIA MopnenbHa T'HH + T'HH + I'HH +
Iloka3Huku .
KOHTPOJIb MaToJIOTIs aTOpBaCTaTUH JIOBACTaTUH CUMBacCTaTUH
JI-1 B, or/mn 9,50+0,68 31,63+1,66 15,63+0,78 21,63+1,46 10,13+0,90
p=< 0,05 pi < 0,01 pi < 0,01 p; < 0,01
1J1-6, nr/mn 12,13+0,93 37,88+1,41 20,25+1,15 25,38+1,57 22,25+1,53
p< 0,05 pi < 0,01 pi < 0,01 p; < 0,01
OHII-o, nr/mn 3,88+0,73 14,19+1,19 7,56+0,85 10,56+0,87 5,50+0,72
p< 0,05 p1 < 0,01 p1 < 0,05 p: < 0,01

MpumiTKK: p — BIPOriAHICTb PI3HULI 3 AAHUMM FPYNN IHTAKTHOrO KOHTPOIO;
P, — BIPOTiAHICTb Pi3HMLI 3 AAHUMM TPYMM TBAPWH i3 eKcnepuMeHTanbHow MHH.

BucHoBku. [pn TOKCWUYHIN rOCTPiA HUPKOBIN
HEeAOCTaTHOCTI CTaTUHU 3HUXYIOTb MPOAYKLLI0 npo-
3ananbHux unmtokiHie (1J1-18, 171-6, ®HM-o), Hopma-
Ni3yl0Tb WBUAKICTb KNYOOYKOBOI ¢inbTpaLii Ta ycy-
BalOTb NPOTEiHypito. HedpponpoTekTOpHi BRacTu-
BOCTIi CTaTWUHIB 3YMOBJIOITb KOPEeNdauinHi
B32EMO3B’A3KM MiX MAENOTPOMHUMMK Ta PEHAJSIbHU-
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BJINMAHUE CTATUHOB HA ®YHKLMOHAJIbHOE COCTOAHUE NMOYEK KPbIC U COOEP>XXAHUE
MPOBOCMNAJIUTE/IbHbIX LUTOKUHOB B MNJIASME KPOBU NPU TOKCUYECKO ®OPME

OCTPOW NOYEYHON HEAOCTATOYHOCTU

U. N. 3amopckuii, 0. B. Nepyw, B. I'. 3eneHiok

EykoBuHCKMY rocyaapCTBeHHbIN MEANLMHCKUEI YHUBEPCUTET, YepHOBLbI

Pesiome:

nccnenoBaHO BAMSIHME CTATMHOB (aTopBacTaTuHa, noBacTaTuHA, CMMBACTaTMHA) B O03€ 20 Mr/Kr Ha

GYHKUMOHANbHOE COCTOSIHME MOYEK KPbIC MPU TOKCMYECKOW OCTPOM MOYEYHOM HepocTaToyHocTu. lMpu pgencreuun
npenapaToB Habnooann yBennyeHve nuypesa, NMOBbILLIEHUE CKOPOCTU KNyOOYKOBONM (GunbTpaumm U yMEHbLUEHNE
KOHUeHTpaumn 6enka B Moye. OOHMM M3 YCTAHOBNIEHHbIX MEXaHU3MOB HE(pPOMPOTEKTOPHOIO BAUSHUS CTATMHOB
ObII0 CHUXEHUE COLEPXaHUS MPOBOCHANUTENbHbIX LMTOKMHOB (MJ1-18, UN-6, ®HO-o). Cpean nccnenoBaHHbIX
npenapaToB NyyLLnii NPodunb BAMSHUS NPOAEMOHCTPUPOBAN CUMBACTATUH.

KnioueBble cnoBa: CTaTUHbI, FeHTaMULUMH, OCTPas noYyeyHas Hefo0CTaTO4YHOCTb, LIMTOKMHBI.

EFFECT OF STATINS ON RENAL FUNCTION IN RATS AND LEVELS OF PROINFLAMMATORY
CYTOKINES IN THE BLOOD PLASMA UNDER THE CONDITIONS OF TOXIC ACUTE RENAL FAILURE

I. 1. Zamorskyi, O. V. Herush, V. H. Zeleniuk

Bukovyna State Medical University, Chernivtsi

Summary: the research study was targeted at the examination of statin (atorvastatin, lovastatin, simvastatin) influence at
20 mg/kg on renal function in rats under the conditions of toxic acute renal failure. As has been found in our experiments,
statin administration led to increased diuresis, increased glomerular filtration rate and a decrease in proteinuria. One of
the determined mechanisms of statins’ renoprotective action was a decrease in the proinflammatory cytokines plasma
content (IL-1B, IL-6, TNF-6). Among the studied drugs better profile of impact was demonstrated by simvastatin.

Key words: statins, gentamicin, acute kidney failure, cytokines
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