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AHHOTAIIUAS

BBenenne. 3HaunMMbIM HexenaTeabHBIM 3(G()EKTOM aMUHOTIUKO3UIOB SIBJISIETCS
MOpaKEHUE SIUTENINUSI MTPOKCUMAIIBHBIX KaHAJBIEB U yXyIUIeHHWE (PYHKIHUH TOYEK.
Coznanue Mozeneil HEQPOTOKCUYHOCTH aAMHUHOTJIMKO3UAOB HEOOXOAUMO IS
pa3paboTku  crnoco0OB  MpO(PWIAKTUKK  HeXenaTenbHbIX  peakumit.  Lean
HCCIed0BaHMs - MOJeIupoBaHue HepoTokcuueckoro 3pexra aMUHOTIUKO3UIOB
y nmabopaTopHbIX Kpbic. MaTepuajabl U MeToabl. VccnenoBanue npoBeneHo Ha 51
kpbice uHuu Wistar, KoTopbie ObUTH PaHIOMHU3UPOBaHbI B 5 rpymi (1 — KOHTpOJIb, 2
— reatamunyi 20 mr/kr, 3 — rearamuimH 60 mr/kr, 4 — amukanmd 90 mr/kr, 5 —
amukarH 270 wmr/kr). [Ipenapatsl BBOAWIMCH BHYTPUOpPIOIMIMHHO B TeudeHue 10
cytok. Ha 11 pgeHp mnpoBeneHO U3MEPEHUE CYTOYHOTO JIUYype3a, CYTOYHOIO
MOTPeOICHUS KUAKOCTH U Macchl Tena. Pesyabrarbl. OOHAPYXEHO CTaTUCTUYECKH
3HQYMMOE BJIMSHHUE aMHUHOTJIMKO3WJOB HA CYTOUYHOE IMOTPEOSICHUE KHUIKOCTU
(p=0,001) u 06BEM muypesa (p=0,009). OTMEUECHO yBEIMYCHHE CYTOYHOTO JHype3a
(p<0,001) m cyrouHoro motpeOieHus auype3a y kpwic (P<0,001), momydaBmmx
reHTaMuiinH. Mcrnonb3oBaHre aMukaimHa B j103€ 270 MI/KT CTaTUCTUYECKH 3HAYMMO
YBEIIMUUIIOCh TIOTpeOsieHne >Kuinkoctu. Oocyxaenue. [lomydeHHbIe pe3ysbTaThl
COTJIACYIOTCSl C JaHHBIMU JIUTEpPaTypbl O HEPPOTOKCUYHOCTH AMHUHOTJIIMKO3HJIOB.

2799



BoiBoabl. [lonydyena mojnens HE(PPOTOKCUMYHOCTH aMUHOTIIMKO3UAOB. | €HTaMUIIVH,
BEPOSATHO, MOPAXKAET MOYKHU B OONbILIEH CTETIEHN, YeM aMUKaLIKH.
KitoueBble ¢ji0Ba: aMUHOTIIMKO3UAbI, HEPPOTOKCUYHOCTb.

MODELING OF AMINOGLYCOSIDES NEPHROTOXICITY

Juri A. Kazancev?, Victor M. Bakhtin?, Nadezhda V. Izmozherova®

1-8Ural State Medical University, Ekaterinburg, Russia.
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Abstract

Introduction. A significant undesirable effect of aminoglycosides is damage to the
epithelium of the proximal tubules and deterioration of kidney function. The creation
of models of aminoglycoside nephrotoxicity is vital in order to work out methods of
adverse reactions prevention. The aim of the study - analysis of possible changes in
body weight, fluid intake and diuresis in rats. Materials and methods. The study
incompassed a sample of 51 Wistar rats, aminoglycosides were administered for 10
days. Subsequently, during statistical analysis, the mass and volume of fluid
consumed in the groups before and after administration were evaluated using the
Wilcoxon test. After the last injection, weight, volume of fluid intake and urine were
also compared between groups by the Kruskal-Wallis test. Results. When assessing
the parameters measured the following day after the last injection, a statistically
significant difference was noted between the groups in fluid intake (p=0.001) and
amount of urine (p=0.009). Particularly, groups receiving gentamicin showed a
statistically significant increase in daily urine output (p<0.001) and fluid intake. The
group receiving gentamicin at a dose of 60 mg/kg also had a significant decrease in
body weight. In the group receiving amikacin at a dosage of 270 mg/kg, there was a
statistically significant increase in the amount of fluid consumed. Discussion. In both
groups receiving gentamicin, there was a significant increase in the amount of fluid
and urine drunk, as well as a decrease in weight in the group receiving gentamicin at
a dosage of 60 mg/kg. In addition, there was a statistically significant increase in
fluid intake in the group receiving amikacin at a dose of 270 mg/kg. Conclusions.
The results demonstrated may indicate a violation of urine reabsorption in the renal
tubules due to the nephrotoxic effect of aminoglycosides.

Keywords: aminoglycosides, nephrotoxicity.

BBEJIEHUE

OgHuM W3 3HAYUMBIX MOOOYHBIX 3(PPEKTOB AMUHOTIMKO3UIOB SIBIISAECTCS
MOpPaXEHUEM DIUTEIMs MPOKCUMANbHBIX KaHamblleB mouek [1, 2]. Co3panue
AKCIIEPUMEHTAIILHBIX MOJENeH He(PPOTOKCUYHOCTH aMUHOTJIMKO3UIOB HEOOXOIMMO
JUIsE pa3pabOTKH CIOCOO0B MPO(PIIAKTUKYA HEXKENAaTeNbHBIX peakuuidl. B manHOMN
paboTe mMpoBeIeHO MOJEIMPOBaHNe HEHPOTOKCHIECKOTO A (HeKTa aMUHOTITMKO3UIO0B
Ha J1a00paTOPHBIX KpbICaX.

Hear wucciaegoBanuss — MoJelupoBaHue HedpoToKkcuueckoro 3¢dexra

AMUHOTJIMKO3UIOB Y JJa00PaTOPHBIX KPBIC.
MATEPHUAJIBI U METO/bI
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HccnenoBanune mnpoBeaeHo Ha 51 kpeice smaum Wistar, kortopsle ObuLTH
pangomm3upoBadsl B 5 rpymm (1 — koHTponb, 2 — reHtamuiiuH 20 Mr/kr, 3 —
reatamuua 60 wmr/kr, 4 — amukanuH 90 mr/kr, 5 — amukamuda 270 Mr/kr).
[Ipenapatbl BBOOWIMCH BHYTpuOprommHHO B TedueHue 10 cyroxk. Ha 11 nesb
MIPOBEJICHO M3MEPEHUE MAcCChl Tejla, CYTOYHOIO JUype3a U CyTOUHOrO MOTpeOIeHUs
KUIKOCTU. Mcosib30BaHbl META00TMYECKUE KIETKH.

OOpaboTKa TMOJYYEHHBIX JAHHBIX BBITOJHEHA MPH TIOMOIIU MPOTPAMMBI
STATISTICA 13.0. IIpoBepka HopMandbHOCTH mpoBeaeHa kputepuem Illamupo-
VYunka. Jlnsg 3HAUMMOCTH pPa3IMuMid MEXAY TPYIIAMH HCIOJIb30BaIM METObI
HenapameTpuueckor cratuctuku (tect Kpackena-Yoiuca, monapHoe CpaBHEHHE
TectoM ManHa-YutHu ¢ nonpaBkodt bondepponu). [ns onpexnenenust paznuyuii B
KOKJIOW Tpynme 10 U TOCIE€ BBEACHUS MPUMEHSIM KpuUTepuil Buikokcona.
Kputnueckuii ypoBeHb cTaTuCTUUECKOM 3HaunmMocTu — p=0,050.

PE3YJIBTATHBI

OOGHapyXeHO CTaTUCTUYECKU 3HAUYMMOE M3MEHEHHE MacChl BO BCeX rpynmnax (B
rpymme 1 —p=0,012; 2 — p=0,028; 3 — p=0,046; 4 — p=0,008; 5 — p=0,036) 10 u moce
BBeJicHUs Tipenapara (TecT Bunkokcona). 3HauuMMO€ W3MEHEHHE CYTOYHOTO
MOTPEOJICHUST KUJIKOCTH OBLJIO OTMEYEHO TaKke BO BceX rpymnmax (B rpymme 1 —
p=0,043; 2 — p=0,041; 3 — p=0,041; 5 — p=0,027) xkpome 4 (p=0,100).

Mexnay rpynnamud Oblla OTMEUYEHA CTATUCTUYECKH JOCTOBEpHAs pa3HUIIA B
noTpebieHHoi skunkoctu (kputepuit Kpackena-Yomnuca, p=0,001, puc. 1) u
konmuuectBe Mouu (kputepuit Kpackema-Yommca, p=0,009, puc. 2). B rpynnax,
MOJIyYalOUX T€HTAaMUIMH, ObUIO OTMEUEHO CTATUCTUYECKU 3HAYUMOE YBEITUUYCHHE
CYTOYHOTO Juype3a M KOJUYEeCTBAa IMOTPEOJCHUS >KUJIKOCTH B CPaBHEHUU C
koHTposieM (P<0,001 mns oboux mnapameTpoB i 00€UX TpyIi). Y TPYIIIIbI,
MoJTyJaromieil reHTaMuiiud B o3¢ 60 Mr/kr, Takke ObIJI0O OTMEUEHO 3HAUUTEIHHOE
CHW)KEHUE MacChl Tella 1O cpaBHEHUIO ¢ KoHTpoiem (p=0,003). VY rpynmsl,
MOJyYaroIieil aMUKaluH B JT03UpoBKe 270 MI/KT, CTaTUCTUYECKU 3HAYMMBIM OBLIO
MOBBIIICHUE KOJMYeCTBa oTpedieHHon xuakoctu (p<0,001).
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OBCYXJIEHUE

HaubGonee 3HaumMoe yBEIMYEHHE CYTOYHOTO TMOTPEOJEHUs >KUAKOCTH U
CyTOYHOTO JHWype3a B CPaBHCHHHM C KOHTPOJIEM IIOJIYYEHO TPHU HCIIOIH30BAHUN
reHTaMUIIMHA B 00eux po3ax. JlaHHBI pe3ynbTar coriacyercs ¢ JaHHBIMA
JTUTEPATYPhl. AMUHOTIUKO3HUIBI BBI3BIBAIOT CUMITOMBI MOJWYPUUECKOW MOUYCUHOM
HEJIOCTaTOYHOCTH [3], YTO OBLIO MPOJAEMOHCTPUPOBAHO B JaHHOW pabore.
['enTamuiue cunrtaercs Haubosgee HEPPOTOKCUYHBIM U3 MCIOIb3YEMBIX MPENapaToB
[4], 32 HUM cileQyeT aMHKalMH, YTO TAaKKE COIJIAaCyeTcsl C pe3yJibTaTaMu
MIPOBEICHHOTO UCCIIEAOBAHMUS.

BbIBO/IbI

B xome pabGorel Obula  MOMydYeHa  MOJENh  HE(POTOKCUUYHOCTHU
aMUHOTJIMKO3UIOB. | @HTaMUIIMH, BEPOSTHO, IMOPaKaeT MOYKU B OOJIBIIEH CTEIICHH,
YeM aMUKAaIIHH.
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AHHOTALUSA
Beenenue. Kontpons xauyectBa sekapctBeHHBIX cpenctB (KKJIC) ocymectBisercs
CrielUaIUCTaMU bapMaieBTUUYECKOM obJactu, OCYILIECTBIISIOIINX

MpO(QECCHOHANIBHYIO  AESTENbHOCTh HA PA3IMYHBIX ATanax TOBAPOJBHXKECHHS
nekapcTBeHHbIX cpeAcTB (JIC). Heab uccaenoBanus - aHain3 npodhecCuOHAIbHBIX
CTaHAAPTOB CHEUHUAIMCTOB (PapMalleBTUUECKOW JEATEIbHOCTH B pa3pe3e TPYIOBBIX
GyHKUMIA 1T OLIEHKM  PAaBHOMEPHOCTH  pacHpesesieHus  CHEUUaIiCTOB,
OCYILIECTBIISIOIINX KOHTPOJIb KAayeCTBAa JIEKAPCTBEHHBIX CPEJACTB HAa BCEX 3Tamax
TOBApOIPOBOJISIICH e Ha (PapMalleBTUYECKOM PBIHKE U ONpPENETICHUS YpPOBHSA
HEO0OXOJMMOTr0 YPOBHSI 00pa30oBaHUsl CHEIUATMCTOB, UTPAIOIINX OCHOBHYIO POJIb B
peanuzaiuu  cuctembl KKJIC. Marepuanst uw Metoabl. KoOHTEHT-aHanu3
MpoeCCHOHANIBHBIX  CTaHAapTOB. CHUTyallMOHHBIM aHanmu3 (HapMaleBTHUYECKOTO
peiHKa. Pe3yabraThl. Hambombinas monst TpymoBbIX (DYHKIHM, HalpaBiICHHBIX Ha
peanuzamuio cuctembl KKJIC B cexktope mnpousBoactBa (85,7%). Ha cektop
M3TOTOBJICHUSI U allTeKU B MEAUIIMHCKUX opranu3anusx npuxoautces 19,0% u 14,3%,
COOTBETCTBEHHO, OT BcexX TpynoBbix QpyHkuuit no KKJIC, Torna kak Ha npeanpusitus
OTNTOBOM TOPIrOBJIM JICKAPCTBEHHBIMU TIpenapaTaMd U alTE€YHble OpTraHU3alUU
TOTOBBIX JIEKaPCTBEHHBIX GopM - 1o 9,5%. OOcyxnenme. BoisiBiien nucOananc. 3a
peanuzaruio TpynoBbix GyHkuui no KKJIC orBeyaroT crienHaMCThl, OKOHYUBIINE
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