Dapmauuma n papmakonorus. MpunoxeHwne 1, 2015

MOJAENIMPOBAHNE OUABETUYECKOW HEOPOMATUN
Y KPbIC B 3KCINEPUMEHTE

O.A. Conossvesa, B.A. Kysneyosa, A.U. Mayesuy

Boneoepadckuli eocydapcmeeHHbil MeOuyuHCKUl yHUsepcumem, 2. Bonzoepad

MODELING OF DIABETIC NEUROPATHY IN RATS
INTHE EXPERIMENT

O.A. Solovyova, V.A. Kuznetsova, A.l. Matsevich

Volgograd State Medical University, Volgograd

ITenp paGoTBI: BOCIIPOM3BECTH 3KCIIEPUMEH-
TaJBbHYI0O MOJIeNb TUabeTHYECKOW HedpomaThuu Npu
JUIMTETILHOM THITEPIIIMKEMHUH, BBI3BAHHOH CTPENTO30-
TOLIMHOBOM MHTOKCHKAIIUEHN Y KpBIC.

Marepuanbl U METOIBI UCCTETOBAHMS: DKCIIC-
PUMEHTAIBHBIA caxapHBIA TuabeT MOAENIUPOBAIN Ha
50-TH OIOBO3PENBIX OECTIOPOAHBIX KPBICAX-CaMIax
maccoit 200-230 1. myTeM OHOKPAaTHOTO BHYTPHUBEH-
HOTO BBeJIeHHA cTpenTo3oTonuHa («Sigmay, CLIA),
pactBopennoro B 0,1 M nurparaom Oydepe ¢ pH 4,5
B 03¢ 45 mr/kr. KonnuecTBeHHOE OnpeiesicHUE k0~
KO3bI B KPOBH IIPOBOJIMITY HA 3 CYTKH ITOCJIC BBEICHUS
[MUTOTOKCHHA U JlaJiee eXKEHENENIbHO, B yTPEHHEE Bpe-
Msl, HATOIIAK, B TEUCHHE BCETO CPOKA DKCIIEPUMEHTA,
¢ momonisio TimokomeTrpa «lmokokapa» (Poccust). B
9KCIIEPUMEHT Opaliil )KUBOTHBIX C YPOBHEM TIIIOKO3bI
Haromak 6osuee 17 MMOJIB/II.

[Ipu nocTixeHUH 3HAYCHHS TIIMKEMHH HATO-
1ak 6osiee 20 MMOJIB/JT JKUBOTHBIM BBOJUIIA HHCYJIHH
marenbHoro neicTBus «JlantycComoCrapy (Ppan-
1us (TIOIKOXKHO)).

B xone skcriepuMenTa ¢ mHTepBaioM B 1 Hefe-
JII0 OLIEHMBAIIM MACCY Tella BCEX IKCIIEPUMEHTAIbHBIX
KUBOTHBIX. Kaxkpie 4 Hememu KphIC moMentany Ha 24
Yaca B WHAWBUAyaJbHbIE META0OIUYECKUE Kamepbl
Ui cOopa MOYHM C IENbI0 HMCCIEAOBAHUS CYTOYHOM
9KCKpeInH anbOyMuHa (KOJIOPHUMETPHYECKHM METO-
noM ¢ OpombenonoBbeM cuHuM «Vital Diagnosticsy
(Poccwmst); ompenescHe KOHIICHTPAIMA KpEeaTHHUHA
CBIBOPOTKH KPOBH (C MOCIIEAYIOMNAM PaCUETOM KITH-
peHca kpeaTuHrHA) MeTozioM Sdde ¢ ncnoap30BaHu-
em Habopa «Pliva-Lachemay (Uexwus). Ilo okongannu
JKCIepUMEHTA JUINTENbHOCTHIO 12 Henens onpenens-
JIM ypOBEHb IIMKUPOBAHHOTO TeMOTIIOOMHA C UCITIONb-
30BaHueM Habopa «Dochocopo» (Poccus).

Cratuctuueckyo  00paOOTKy  pe3ynbTaroB
MIPOBOJIMIIH € MCIIONh30BAaHHEM TaOJINYHOTO PEAAKTO-
pa Microsoft Excel 2007 u mporpammer «GraphPad
Prism 5.0».

Pesynprarbl: ypoBEeHb INIOKO3BI B KpPOBH Y
KpBIC C caxapHbIM AuaberoM Ha 3 JeHb U Ha MPOTS-
JKEHUHU BCETO DKCIIEPUMEHTA JJOCTOBEPHO MPEBOCXO-

Purpose of the work was to reproduce the ex-
perimental model of diabetic neuropathy with long-
term hyperglycemia provoked by the streptozotocin
intoxication of rats.

Materials and methods: experimental diabetes
mellitus was modeled on 50 mature outbred male rats
weighed 200-230 g by means of single intravenous
injection of streptozotocin (Sigma, USA), soluted in
0.1 M citrate buffer with pH 4.5 at dose 45 mg/kg.
Quantitative determination of the glucoses in blood
was done on the 3™ day after the injection of cytotoxin
and then every week in morning time, before feed-
ing, during the whole term of the experiment with the
help of glycometer Glukokard (Russia). The animals
with the level of glucoses before feeding more than 17
mmol/l were used in the experiment.

Once achieving the glycemia level on an empty
stomach more than 20 mmol/l the animals were in-
jected with an insulin of long-term action LantusSo-
loStar, France (percutancously).

In the course of the experiment with a break for
1 week we estimated the weight of all experimental
animals. Every 4 weeks rats were placed for 24 hours
into individual metabolic cameras fir urine sampling
with the objective to investigate a daily excretion of
albumin (colorimetric method with bromphenol blue
Vital Diagnostics (Russia); determination of creati-
nine concentration of the blood serum (with further
calculation of creatinine clearance) by means of Yaffe
method with the use of Pliva-Lachema set (Czech Re-
public). After the termination of the 12-week experi-
ment we determined the level of glycohemoglobin
with the used of ®ochocop6 (Fosfosorb) (Russia).

We carried out the statistic processing with the
use of Microsoft Excel 2007 editor and GraphPad
Prism 5.0 program.

Results: the glucoses level in the blood of rats
with diabetes mellitus on the third day and during the
whole tests relevantly exceeded the indices of intact
animals (in 4.5 times at average (p<0.05)). The results
obtained were affirmed statistically with a significant
two times (p<0.05) increase of the level of glycosyl-
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ﬂesaaanmauuﬂ pas3siu4Ho20 2eHe3a u nymu ee dmpmaKonoauqea(oﬁ KoppeKkyuu

JIAJT TIOKa3aTeNld Y MHTAaKTHBIX )KUBOTHBIX (B CPEAHEM
B 4,5 pa3za (p<0,05)). Iloixy4yeHHbIC pe3yybTaThl MOJI-
TBEPKIANNCH CTATUCTHYECKH 3HAYUMBIM yBEIHUCHH-
€M K KOHITy DKCIIEPUMEHTa YPOBHS IIIMKHPOBAHHOTO
reMOIJIO0ONHA y KpPBIC CO CTPENTO30TOLIMHOBOM HH-
TOKCHKAIKEH JITMTETbHOCTBIO 3 Mecsilia OTHOCHTEINb-
HO MHTaKTHBIX B 2 paza (p<0,05).

Y KpBIC ¢ MaToNoruel N0 OKOHYaHUH UCCIIEI0-
BaHMsI OTMEUalIN CHIKeHHE Macchl Tena Ha 20% 1o
CPaBHEHUIO C UCXOJHOM.

Kaxnpie 4 Henmenu perucTpupoBaiu 10CTOBEP-
HOE TIOBBILIICHUE YPOBHS O€JKa B MOUYE Y KHBOTHBIX
CO CTPENTO30TOLMHOBOM HMHTOKCHUKALMEH IO CpaB-
HEHHIO CO 3HAYEHUSIMA MHTAKTHOW TPYIIBI KpbIc (B
cpenneM B 2.4 paza (p<0,05)), uTo yka3pIBaeT Ha MO-
BpeKACHHE KIyOOUYKOBOTO ammapara HedpoHa Iua-
Oetnueckoro rexesa. KnmupeHc kpeaTnHHUHA Yy KPBIC C
caxapHbIM A1a0eTOM YBETUUMBAJICS 110 CPAaBHEHUIO C
TaKOBBIM Yy MHTAKTHBIX JKUBOTHBIX (B 2,4 pasza - 1-if
mecsi, B 1,64 paza - 2-if mecsr, B 2,06 pasa - 3-if me-
CsIII), UTO MOXKET HMPOUCXOAUTH B pe3yibTare TUmep-
¢$upTpanMu KpeaTHHIHA, UMEIOILEH MECTO B PaHHEH
¢aze muabeTnyeckoil HepomaTuu.

BeiBoapl: TMONMy4YEHHBIE pE3YNbTaThl CBUIC-
TENLCTBYIOT, YTO MPU AJTUTEIHHOM TEUEHUU CTPETITO-
30TOIIMHOBOM MHTOKCHKAIMU y KPbIC POPMHUPYIOTCS
paHHUE TPOSBICHHUA AMAOCTHUECKOH He(pONaTHH.
BocnpousseneHHas skciepuMeHTanbHas MOACTb MO-
XKeT OBITh MCIOJb30BaHa ISl yIIyOJIeHHOTro (apma-
KOJIOTMYECKOTO HM3YyYeHHsI MOTEHLMAIBHBIX CpPEACTB
npopUIaKTHKH AHa0eTHIeCKOH HeponaTu.

PaboTa BBIMONHEHA 3a CYET CPEACTB TpaHTa
Poccuiickoro nHaywunoro ¢onaa (mpoekt Nel4-25-
00139)
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ated hemoglobin of rats with streptozotocin intoxica-
tion lasted for 3 months concerning the intact rats by
the end of the test.

The decrease of body weight by 20% in com-
parison with the original was encountered in rats with
pathologies.

Every 4 weeks we registered the relevant aug-
mentation of the protein level in the urine of the ani-
mals with streptozotocin intoxication in comparison
with the values of an intact group of rats (2.4 time
at average (p<0.05)), which points at the affection of
the glomerulose apparatus of the nephron of the dia-
betic genesis. Creatinine clearance of rats with diabe-
tes mellitus increased in comparison with those of the
intact animals (2.4 times — 1* month, 1.64 times — 2™
month, 2.06 times 3" months), which can take place
as the result of creatinine hyperfiltration, which takes
place in the early phase of diabetic nephropathy.

Conclusions: the results obtained give evi-
dence about the fact that rats have the early exhibi-
tions of diabetic nephropathy formed with long-term
streptozotocin intoxication. The reproduced experi-
mental model can be used for the profound pharmaco-
logical study of potential preventive drugs of diabetic
nephropathy.
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