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YNYYWEHUWE BbIDKUBAEMOCTU XKUBOTHbIX
non BNUAHUEM CTATUHOB MNMPU PA3HbIX
MOLENAX OCTPOU NOYEYHOU
HEOOCTATOYHOCTU

ByKOBWHCKMI rocyaapCcTBEHHbIM MeOULUMHCKUI YHUBEPCUTET, YepHoBUbI, YKpanHa

YOK 616.61-008.64-085.27.001.4

B. I'. 3eneHtok, U. U. 3amopckum

YNYYWEHUE BBDKUBAEMOCTU XKUBOTHbIX NOA BJIMAHUEM CTATUHOB MNMPU PA3HbIX
MOOENAX OCTPOU NOYEYHOU HEOOCTATOYHOCTU

BykosuHcKuli eocydapcmeeHHbIl MeduyUHCKUU yHUsepcumem, YepHosubi, YkpauHa

Mo pesynbTaTam cepum 3KCNEPUMEHTOB MO U3YYEHUIO HEPPOMNPOTEKTOPHbLIX CBOWCTB CTaTUHOB
(aTopBacTaTuHa, noBacTaTuHa, CMMBacTaTMHa) Ha pa3HbIX MOLENSAX 3KCMEepPUMEHTarNIbHOW OCTPOW No-
yeyHom HepgocTaToyHocTu (OlNH) ycTaHOBNEHO yny4dlleHne BbPKMBAEMOCTU XMBOTHbIX. [N cpaBHe-
HUS Mcnonb3oBanu NMNognaBoH Kak pedepeHc-npenapart ¢ 4OKa3aHHOW HedPONPOTEKTOPHON adh-
(PEKTUBHOCTBI0. HamBbICLLYIO CMEPTHOCTb XXMBOTHBIX OTMeYanu npu atunexrnukonesor ONH — 100 %,
HaVMEHbLUYI — MNpu rnuueponosol (MnornobuHypudeckoin) OMNH — 14,3 %, a Nnpy reHTaMULNHOBOM
1 nwemmnyeckonn OMNH cmepTHOCTL XMBOTHbLIX cocTaBuna 37,5 %. BbknBaeMocTb Ha hoHe BBEAEHUS
npenapatoB cocTtasuna 55,6 % npu atunenrnukoneson OlNH, 100 % — npwu rnuueponosoi, 93,8 %
— npw reHTamuumHoBon 1 90,6 % — npu nwemmndeckoin. Cpeaun npenapaToB HauBLICLLYHO BbIXMBae-
MOCTb XXMBOTHbIX MPU BCEX MOAensax akcnepmumeHTtanbHon OMNMH oTmevanu B rpynne cuMBacTaTuHa.

KnioueBble cnoBa: cTaTuHbl, HE(PONPOTEKLMSA, OCTpas NovYevHasi He4OCTaTOYHOCTb, BblKUBaE-
MOCTb.
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V. G. Zeleniuk, I. I. Zamorskii

THE IMPROVED SURVIVAL OF ANIMALS BY THE ACTION OF STATINS UNDER DIFFERENT
MODELS OF ACUTE RENAL FAILURE

The Bukovinian State Medical University, Chernivtsi, Ukraine

Actuality. Acute renal failure (ARF) results in a 19-83% mortality rate with a constant rise in the
incidence of this pathology. The prognosis of ARF depends on its causes: in prerenal and postrenal
ARF mortality does not exceed 7.5%, but renal ARF leads to 30—40% mortality. As a rational way of
ARF pathogenetic treatment was examined the use of statins due to their pleiotropic action, realized in
positive anti-proliferative, immunocorrective, antioxidant, anti-inflammatory and antithrombotic effects.

Purpose of the research. To compare the effects of different statins (atorvastatin, lovastatin, sim-
vastatin) on the animals’ survival rate under the conditions of ethylene glycol-, gentamicin-, glycerol-
and ischemia-induced ARF.

Materials and methods. /n vivo studies were carried out on 115 nonlinear mature white laborato-
ry rats and 45 mice. Statins were administrated 3—7 days prior to ARF simulation at a dose 20 mg/kg
in 1% starch solution by gavage, reference drug lipoflavon (8 mg/kg) was injected intraperitoneally.
Myoglobinuric ARF was simulated by an intramuscular injection of 50% solution of glycerol at a dose
10 ml/kg, toxic ARF — by an intramuscular injection of gentamicin solution at a dose of 80 mg/ml or
subcutaneous administration to mice of ethylene glycol at 10 ml/kg. Renal ischemia was simulated
under general anesthesia (etaminal sodium, 40 mg/kg) by imposing a clamp on renal pedicle for a
period of 75 min with subsequent reperfusion for 24 h.

Results of the research. Survival under the conditions of the statins’ administration accounted
for 55.6% in ethylene glycol ARF, 100% — in myoglobinuric ARF, 93.8% — in gentamicin-induced
ARF and 90.6% — in ischemic ARF. Among the studied drugs the highest survival rate for all models
of ARF was observed in the simvastatin group.

Key words: statins, renoprotection, acute renal failure, survival rate.

Teopiss Ta eKCHEPHUMEHT

BBegeHue

OcTtpasa novyeyHas HepgocTa-
TOYHOCTb (OlNH) — ocTpoe npe-
KpaLyeHue xun3Heobecneunsato-
wen oyHKLMN NoYeK, Npu KOTo-

pPOM feTanbHOCTb, MO AaHHbIM
pasHbIX UCCNeaoBaHuii, cCocTaB-
nsaet 19-83 %, a yacTtoTa BO3-
HUKHOBEHWS 3TOM NaTonorim no-
CTOSIHHO pacTeT [2]. Takke npo-
rHo3 OlNH 3aBucuT oT ee dop-

RI(E)us =

]

Mbl: y NpepeHansHOn 1 nocTpe-
HarbHOW OH OTHOCUTENBLHO Gna-
ronpusiTEH (MOSHOro BOCCTAHOB-
neHnsa CKopocTu Knyb6o4KkoBOW
dunbTpaumm gocturaot 6onee
yem B 90 % cnyyaes, a netanb-
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HOCTb He npeBblwaeT 7,5 %),
npu peHansHor OINH nonHoe Bbl-
340poBrieHne Hactynaet B 40—
50 % cny4yaeB, YacTU4HOE — B
10-15 %, neTanbHOCTb coCcTaB-
naet 30—40 % [5].

HecmoTtpsa Ha 10, yto OIMH
yXXe AaBHO OTHOCUTCS K 3Ha4u-
TenbHbIM Npobriemam B peaHu-
MaTOSIOrMN N UHTEHCUMBHOWN Te-
panuu, addHeKTUBHbLIX METOA0B
noaxoda K fiedeHunto n npodu-
NakTUKe 3TOro CMHApPOMA B Ha-
cTosilee Bpemsa He pa3spaboTta-
Ho. Kak pauuoHanbHbIn cnocob
koppekumn OlNH paccmatpuBa-
eTCd BM1sHME Ha ee NaToreHeTu-
Yeckne MexaHu3Mbl C UCNOSb30-
BaHVEM NneKapCTBEHHbIX CPEACTB
C HepOnNpPOTEKTOPHLIMU CBOW-
ctBamu [2]. Micnonb3oBaHue c
3TOW Lesnbto npenapaTos U3 rpyn-
Mbl CTAaTUHOB 06OCHOBAHO UX CMo-
COBHOCTbIO BOCCTaHaBNMBaTb
doyHKUMo angoTtenusa [12], a Tak-
Xe NposBnATb aHTUNponudepa-
TnBHble [11], NnpoTMBOBOCNANNU-
TenbHble [13], MMMyHOKOppernpy-
toLme, aHTUOKCUAAHTHbIE N aHTU-
TpombGoTnyeckme achdektsl [11].
Mpn nccnegoBaHnn 3aLLMTHOMO
BMUSHUS CTaTUHOB Ha PyHKLMK
NoYeK OXXnaaeMbIM ObIro NONOXu-
TenbHOe BO3AENCTBME Ha BbhKU-
BaeMOCTb XXMBOTHbIX KaK MHTer-
parnbHbIA KpUTEPUIA HEPPONPOTEK-
TOPHOro AEeNCTBUS NpenapaTos.

Lenb paboTbl — cpaBHUTL
BIUSIHWME pasHbIX CTAaTUHOB (aTop-
BacTaTuHa, noBactaTMHa, CMMBa-
CTaTuHa) Ha BbPKMBAEMOCTb XXW-
BOTHbIX MpW peHanbHon dopme
OTl1H paaHoro reHesa: STUNEHMn-
KONeBowW, reHTaMULUMHOBOW, K-
LilepOSI0BOM, ULLIEMUYECKOMN.

MaTtepuanbl n metoabl
nccrnenoBaHus

MccnenoesaHne npoBoaunmn
Ha 115 HeNuHenHbIX camuax be-
nbIX Kpblc maccon 160—-200 r n
45 mbiwax 06omx NonoB Maccom
20-25 r, KOTopble HaxXo4MUNUCh B
yCIrOBUAX BUBapUs C MOCTOSAH-
HbIM nogaepXaHvem Temnepa-
TYpbl 1 BNAXHOCTU C cobnioae-
Huem TpeboBaHuin EBponeinckom
KOHBeHUMn «O 3awmuTe noseo-
HOYHbIX >XMBOTHbIX, UCMOMb3ye-
MbIX ONA 9KCNepUMeHTanbHbIX
W Opyrmx HayudHblx uenen» [10].

XKMBOTHbIX pa3genynin Ha NsTb
rpynn (n=7-9): mogenbHon na-
TONOMNK; TPYNMbl XXKUBOTHbIX, KO-
TOpbIM BBOOUIU UCCreayemMble
CTaTUHbI (aTopBacTaTuH, foBa-
cTaTWH, CMMBacTaTuH) B A03e
20 MI/KF BHYTPWXENYAOYHO U
npenapart cpaBHeHUS nunodna-
BOH B [03€ 8 Mr/Kr BHyTpuGpHo-
LUMHHO 3a 3—7 gHen 0o Moaenum-
poBaHust OINH. JlnnodnaBoH uc-
nonb3oBanu kak pedepeHc-npe-
napat, MOCKONbKY JOKa3aHbl ero
HedpONpPOTEKTOPHOE AENCTBUE
N ynyyweHne BbPKMBAEMOCTHU
mbiwen npu OMH [1; 5]. Muo-
rnobunypunyeckyto OlNH BbI3bI-
Banv BHYTPMMbILLEYHbIM BBEAE-
Huem 50 % pacTtBopa rnvuepo-
na B po3e 10 mn/kr, reHTamMu-
LUMHOBYHO Tokcmyeckyto OMNH —
BHYTPUMbILLIEYHbIM BBEAEHUEM
pacTBopa reHTamuuuHa B Jo3e
80 Mr/m11, TOKCUYECKY STUMEH-
rnukonesyto OlNH — ogHopaso-
BbIM MOAKOXHbIM BBeAeHWeM
MbILIaM 3TUNEHINNKONS B JO3€e
10 mn/kr. Nwemunyeckyro OlMH
MogenupoBanu nepexmnmMaHu-

eM 06enx NoYeyHbIX HOXEeK Ha
60 MMH nocne cepeguHHON na-
napotommm (Hapko3 — aTamu-
Han-HaTpun, 40 mr/kr) ¢ nocne-
aywouler penepdysnen B Tede-
Hue 24 4 [9]. CTaTMCTUYeCKYIO
OLIeHKY Hanuuus addekra npo-
BOAWMY C UCNONb30BAHUEM KpU-
Tepus yrnosoro npeobpasosa-
Hua duwepa n cumTanu pasHu-
Ly gocrosepHoin npu p<0,05.

Pe3ynbTaTtbl MccnegoBaHus
n nx obcyxaeHme

Bce nccnegoBaHHble hopMbl
OCTPOro nopaKeHUs novek co-
NPOBOXAAaNNUCb CMEPTHOCTLIO
cpeauv UCMbITYEMbIX XUBOTHbIX,
npuyemMm oxmgaemo Hamboree
HU3KNA YPOBEHb BbXKMBAEMOCTH
Habnganu nNpu aTUNEHINNKO-
NeBOW MHTOKCMKaumn (Tabn. 1).
OTUNEHIMMKONb — akTyarbHbIN
1 OBOMBbHO N3bunpaTenbHbIv He-
OPOTOKCHUH, BbI3biBaOLLNIK MO-
paXkeHne rnoyvek 1 apyrnx napeH-
XMMaTO3HbIX OPraHoB, a Takke
HepBHOW cucTemsl [7; 8].

B TeueHune HecKkonbKMx YacoB
3TUNEHINNKOMb Mopaxan BHYT-
pPEHHWE OpraHbl, YTO CONPOBOX-
Janocb xapakTepHOW CUMNTO-
MaTUKON: DOKOBOE MOJSIOXeHue,
apedonekcus. [lecTeme ToKCMHa
NpYBESO K BbICOKOW NeTanbHOo-
CTW yXe B nepsble 12 4 nocne
ero BBeaeHus n gocturno 100 %
CMEpPTHOCTU B rpynne Moaenb-
HOW naTonornn 3a nepeble CyT-
K1 akcnepumeHTa (cm. Tabn. 1).
lMpodunakTnyeckoe BBeLEHME
CTaTMHOB YMy4LUUIIO BbDKMBaE-
MOCTb MbILLEN, NPUYEM ny4Lune
nokasatenu otmedanu B rpyn-
ne cumBactatuHa — 77,8 %

Tabnuua 1
BbIkMBaeMOCTb XXMBOTHbIX B YCNOBUSIX OCTPOM NOYE€YHOWN
HeJoCTaTOYHOCTM Nocne BBeAeHUs CTaTUHOB, %
MopenbHasa | OlH + OlnH + OlnH + OlNnH +
OcTpas noyeyHasi He4OCTaTOYHOCTb natonorus | aropea- nosa- cumBa- nuno-
(OIH) cTaTuH ctatuH | cTtatuH | dnaBoH
OTUNEHrNMKoneBas, BbKMBAEMOCTb 3a 24 4, n=9 0 66,7 44.4* 77,8 33,3
"eHTaMUMHOBAaS, BbXKMBAEMOCTb 3a 6 AHel, n=8 62,5 87,5 87,5 100 100
Mwemnyeckas, BbknBaeMocTb 3a 24 4, n=8 62,5 87,5 87,5 100 87,5
MMuueponosas (MnornobuHypuyeckas), 85,7 100 100 100 100
BbPKMBAEMOCTb 3a 7 AHEeN, n=7

lMpumeyaHue. * — OOCTOBEPHOCTb PasfMUMUA C AaHHLIMM TPYNMbl XUBOTHLIX C MOAerNbHOW naTonorueit (p<0,05); # —

[OCTOBEPHOCTb Pa3nuunsi ¢ AaHHbIMU FPYMMbl )KMBOTHBIX, KOTOPbLIM BBOAWUMU nunodnaBoH (p<0,05).
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(p=0,05), uto Ha 44,5 % (p<0,05)
BblLLe, YeM B rpynne nunodna-
BOHa. B rpynnax >XMBOTHbIX, KO-
TOpbIM BBOAMINM aTopBacTaTuH
N noBacTaTuH, Takxke normbno
MEHbLUe MbIlen, YTO NO Bbl-
»KMBaeMoCTU cocTaBumno 66,7 %
(p<0,05) n 44,4 % (p<0,05) co-
OTBETCTBEHHO. Takum obpasom,
NCnonb3oBaHNe CTaTMHOB MO-
XeT YMEHbLUWTb Yrpo3y netarb-
HOCTW NpY 3TOM OCTPOM COCTOSI-
HUW 1 NO3BONUT YBENNYNTL Bpe-
MS 4na onpeaeneHns ganbHen-
LIero MeankaMeHTO3HOro neve-
HWS NaTOSNOMNN NOYEK.

Takke K 3HaUnTENBbHOM CMepPT-
HOCTW NPUBOAMITIO MOLENMPOBa-
HMe TOKCUYECKON reHTaMULMHO-
BOM N MLLIEMUYECKO-penepdy-
3mnoHHon OlMH, yTo B 06ounx cry-
yasax coctaBurno 37,5 %. Ynyu-
LEeHMe BbPKMBAeMOCTN Habrto-
Aanu B rpynnax atopBactaTuHa
n nosactaTtuHa (87,5 %). Beege-
HWe cMMBacTaTUHa MOSTHOCTbIO
npegynpexaano rubenb XuBoT-
HbIX Npu obenx copmax OlMH.
Npwn ncnonb3oBaHun nvnodna-
BOHa Ha (pOHEe reHTaMULMHOBOM
HedoponaTUM CMEPTHOCTU Takxke
He Habnoganu, a Npu NWeMUYHO-
penepdyanonHon OINH netanb-
HOCTb OTMeYanu Ha YpOBHe C
aTopBacTaTMHOM M fnoBacTaTu-
HoM. MogenupoBaHue MUOrmo-
OunHypuyeckon OlMH npueBogm-
N0 K CpaBHUTENbHO HEBbICOKOM
CMEpPTHOCTWU B rpynne >XMBOTHbIX
C MOAenbHOW naTonoruven, a y
KpbIC, KOTOPbIM BBOAWW Npena-
paTbl, BEPKMBAEMOCTb COCTaBM-
na 100 %.

MpoaemMoHCTpUpoBaHHLIE He-
GopOoNpOTEKTOPHbIE CBOMNCTBA WH-
rmbutopos MIM-KoA peaykrasbl
npu OlNH BbI3BaHbI KaK rMNoAmnn-
AeMUYecKMU, Tak 1 nnenoTpor-
HbIMU (HenunMaHbIMK) adbdpexTa-
MW CTaTMHOB, @ UMEHHO U3y4eH-
HbIM HaMW paHee NPOTUBOBOCNA-
nUTENbHBIM N @aHTUOKCUAAHTHBIM
OencTBMeM C Hopmanusaumnen
YHKUMM SHOOTENUSA U SHEPreTH-
yeckoro obmeHa [3; 4; 6].

BbiBOoabl

YnyylweHne BbIXXNMBAEMOCTHU
XXUBOTHbIX MpU PasfnnyHbIX MO-
aenax OIMNH (sTuneHrnukone-

Basl, reHTaMMLUMHOBas, rMunLepo-
noBasi, uwemmnyeckas) Aokasbl-
BaeT Hanuyne HedoponpoTEKTOP-
HbIX CBOMCTB Y UCCNeaoBaHHbIX
cTaTuHOB M obycnosnuBaeTcs
OfHOHanpaBNeHHOCTbI drap-
MaKoAMHaMUYeCKnx adpdPeKToB
npenapaToB M natoreHeTuye-
CKMX MEXaHU3MOB NOYEYHOM He-
poctatodHocTu. bonee Bbipa-
YKEHHOE 3alUTHOE BO34enCTBME
cMMBacTaTuHa No CPaBHEHWUIO C
aTopBacTaTMHOM UK fnoBacTatu-
HOM, a Takke pedepeHc-npena-
paTom nunodnaBoHoM 6a3unpy-
eTCa Ha 3HAYUTENbHONM TMNonu-
NMMAEMUYECKON aKTUBHOCTU U
ObIcTpOM BcacbiBaHMM briaroga-
pS HauBbICLLEN cpean CTaTUHOB
NMNogUNbLHOCTH.
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K. B. BetpoBa, Myxamen Axmen Mycwmapi

®APMAKOJIOIN4YHA KOPEKUIA
METOTPEKCAT-IHOYKOBAHOI
LWTOTOKCUYHOCTI B EKCMEPUMEHTI

HauioHanbHui hapmMaueBTUYHUIA YHIBEPCUTET, XapkiB, YKpaiHa

YOK [615.277.3:615.275.2:612.017]:615.32
W. A. 3ynaHey, T. C. CaxapoBa, E. B. BetpoBa, Myxamen Axmea Mycmapu
®APMAKOJNOMMYECKAA KOPPEKUUA METOTPEKCAT-UHOAYLUUPOBAHHOU LIUTOTOKCUY-

HOCTWU B 3KCNEPUMEHTE

HauuoHanbHbIl chapmayesmuyeckuli yHugeepcumem, Xapbkos, YkpauHa
B cTtatbe npeacTtaBneHbl pe3ynbTaTtbl hapMaKonormiyeckoro ndyvyeHnss KombnHauum ammHocaxa-

pOB rnioKo3aMuHa rugpoxnopvaa v N-aueTunriniokosaMmmHa ¢ praBoHOMAOM KBEPLIETUHOM B KayecT-
BEe MoaMUKaTopa TOKCUYECKOro AeCTBUS aHTUMETabONMUTHBLIX NEKapCTBEHHbIX CPEACTB, B YacTHO-
CTV MeTOTpekcaTa. YCTaHOBMEHO, YTO BBeAeHME B Ne4eGHO-NpodUnakTUYeckom pexmnme nccreaye-
MOW KOMBMHaLMUM OrpaHUYBaET MMMYHOCYNPECCUBHOE U reMaTOTOKCUYECKOe BIUAHME MeTOTpeKca-
Ta, YTO BblpaXkaeTCcsi BOCCTAHOBEHNEM CTPYKTYPHO-(YHKLMOHATIBHOMO COCTOSIHUS] UIMMYHOKOMIETEHT-
HbIX U KPOBETBOPHbIX OpraHoB. PesynbTaTbl UCCedoBaHUS 3KCNepUMEHTarlbHO 060CHOBLIBAOT Nep-
CNEKTUBHOCTb UCMOMb30BaHNA KOMBMHALMM aMUHOCaXapoB rMoko3aMuHa rugpoxnopuaa v N-auetun-
IMIOKO3aMMHa C KBEPLETMHOM AJ151 (DapMaKoNorMyeckor KOpPEeKLMN TOKCUHYECKUMX 3dhdeKToB nekapcT-
BEHHbIX CPECTB aHTUMEeTaboNIMTHOTO TMNa AeCTBUS NP NPoBeAEHNIN NPOTUBOOMNYXOSIEBON Tepaniuu.
KnoueBble crioBa: MeTOTPEKcaT, LUUTOTOKCUYHOCTb, MPOM3BOAHBIE TTOKO3aMIHA, KBEPLIETUH.
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I. A. Zupanets’, T. S. Sakharova, K. V. Vetrova, Muhamed Ahmed Musmari

PHARMACOLOGICAL CORRECTION OF METHOTREXATE-INDUCED CYTOTOXICITY IN THE
EXPERIMENT

The National University of Pharmacy, Kharkiv, Ukraine

The negative effect of methotrexate on the immune and hematopoietic systems complicates its
use in long-term courses and can reduce the effectiveness of anticancer therapy.

Thus, the aim of our work was pharmacological study of the combination of glucosamine deriva-
tives with quercetin as a potential corrector of toxic effects on the blood and immunodepressive action
of methotrexate in the experiment on rats.

Materials and methods. Protective effect on the hematopoietic and immune systems of the com-
bination was evaluated by the following parameters: peripheral blood, weighting coefficients of the
thymus, spleen, liver and the results of the morphological study of their tissues.

Results and discussion. It was confirmed the toxic effect on the blood and immunosuppressive
action of methotrexate. Introduction of the combination of glucosamine derivatives with quercetin pro-
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