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(p=0.03) in ZFANDG6 gene, rs7172432 (p=0.04) in C2CD4A
gene. On the second stage we found a biallelic combination of A
allele rs8050136 in FTO gene and A allele rs7172432 in C2CD4R
gene that was associated with T2D risk. Remarkable, the com-
bined effect (association) of r1s8050136 and rs7172432 was stron-
ger (OR=1,97; p=0.006) than that of each SNP alone.

Conclusion. The biallelic combination of A allele rs8050136
in FTO gene and A allele rs7172432 in C2CD4R gene can be
used as a genetic marker of T2D.
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MOAUMOP®HbIE TEHETUYECKHUE MAPKEPbI
CAXAPHOTO AMABETA 2-TO TUIA B PYCCKOM
nonyAsumun
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2OIBYH MHCTUTYT Buoxmummnyeckon usnkn um. H.M. DmaHyans
PAH, Mocksa, Poccuiickas Deaepaumns

AkrtyaabHOCTh. B HacTostiiee Bpemsi caxapHbIN auabdeT
2-ro tuna (C2) onpenensieTcsl Kak MOJIUreHHOe 3a0osieBa-
HMeE, pa3BUTHE KOTOPOTrO 00YCIOBIEHO COBMECTHBIM AECTBH-
€M MHOTMX F€HOB U UX KOMOMHanuii. B xone MHOrouuncieH-
HBIX McclieoBaHUi reHeTuyeckux ocHoB CJZ12 Bo MHOTMX TO-
MyJSUUSIX MUPA YCTAHOBJIEHBI HECKOJBKO JECSITKOB PUCKO-
BbIX JIOKYCOB T€HOB, UTO SIBJISIETCSI BaXKHBIM 3TarloM K Oosiee
1yOOKOMY MOHUMaHUIO MEXaHU3MOB BO3HUKHOBeHMsT CJ12.

Heap — u3yuynTh accoumanuu NOJIUMOPGHBIX TeHETUYE-
CKHX MapKepoB M UX KOMOMHAIIUI C CaXxapHbIM AUA0ETOM 2-TO
TUMA B pyCCKO nomyasiuuu TIoMeHCKOU obacTu.

Marepuan u metoapl. B uccienoBanue BkitoueHsl 192 He-
POJICTBEHHBIX UCTIBITYEMBIX, U3 KOTOPBIX 96 YUaCTHUKOB MMETN
CJ12, a 96 310pOBBIX UHAMBUIOB COCTABIISIA IPYIITY KOHTPO-
sis1. [ToctaHOBKY KiiMHUYeckoro nuarHo3a CJ12 nmpoBoauiu co-
rmacHo kputepusim BO3 (1999). I'eHotunupoBaHue MoIu-
MOpPGhHBIX MapKepoB BbIMIOJMIHEHO Mo mpotokony Bead Chip
Golden Gate c ucnonb3oBaHueM cuHTe3npoBaHHoro JHK-
ouounna («Illuminalnc», CIIA), conepxaiiiero 96 OmXHOHY-
KJIEOTUIIHBIX MOIUMOP()U3MOB, accoliuupoBaHHbix B CI12, Ha-
PYWIEHUSIMU YTJIEBOJHOTO W JIMIIMAHOTO OOMeHa, apTepualib-
HOW TMMNIEPTOHUEN B €BPOIEUCKUX U a3MaTCKUX MOMYJISIIUSIX.
CTaTUCTUYECKUI aHAIN3 JAHHBIX MPOBOAUJICS C TOMOIUIBIO
online mporpaMmbl «KanbKyasTop sl pacyeTa CTaTUCTUKU B
WCCIIeIOBaHUSX  «ciydali—koHTponb»  (http://gen-exp.ru/
calculator_or.php) U OpUTMHAJILHOTO MPOrPAaMMHOIO odecre-
yeHust APSampler (http://code.google.com/p/apsampler/), uc-
nosns3ytoniee Meton MoHTe-Kapio MapkoBCKMMU LENsIMU U
0aliecOBCKYIO HEMapaMeTPUUECKYIO CTATUCTUKY.

PesyabraTtel. Ha nepBom 3Tane uccienqoBaHUsl yCTAHOB-
JIeHbl accolmanuu ¢ pazputuem C2 nmonumMopdHbIX MapKe-
poB 158050136 (p=0,05) u rs11642841 (p=0,04) rena FTO,
rs571312 (p=0,002) rena MC4R, rs1470579 (p=0,04) rena
IGF2BP2, 152943641 (p=0,03) u rs2943634 (p=0,03) rena
IRS1, 13163184 (p=0,03) rena KCNQI, rs11924032 (p=0,04)
reHa SLC2A2, rs11634397 (p=0,03) rena ZFANDG, 157172432
(p=0,04) rena C2CD4A. Ha BTOpOM 3Tarne B X0/ie¢ KOMILJIEKC-
HOTO aHaJIN3a KyMYJISITUBHOTO 3¢ dheKTa HOCUTEIbCTBA KOM-
OuHaluii 1ByX U Oojiee pPUCKOBBIX T€HETUYECKUX MapKepoB,
BhIsIBJIeHA accoumanus ¢ CII2 koMOuHaluu auenst A MapkKe-
pa rs11642841 rena FTO u amnenst A mapkepa 1s7172432 reHa
C2CD4A. Tlpu 3TOM BBISIBJIEHHas: KOMOMHALIMS ajulesield xa-
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pakTepu3yeTcss  OOJIbIIEeil  3HAYMMOCTBIO  acCOLIMALIMK
(OR=1,97; p=0,006), ueM Bxonsiilre B COUeTAHUE AU 1O
OIMHOYKE (KpUTEPUIT MUHUMAaJIBbHOTO MHOXKECTBA aJUleseit).

BoiBoapl. KomOuHanuio amiens A noiuMop@HoOro map-
kepa rs8050136 rena FT0 u anieins A moauMophHOro MapKe-
pa rs7172432 rena C2CD4A MOXHO OTHECTHU K JOITOJTHUTEIb-
HBIM 3HAaYUMBIM MapKepaM reHetudeckoro pucka CJII2 B pyc-
cKoii nonyasuuu TIoMeHCKOM 001acTu.

KJIIOUYEBBIE CJIOBA

l'eHeTMueckue MapKephl; caxapHblii nuabeT 2-TO TUIIA;
pyccKasl TOIYJISILuSI.

*x Kk %
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CKD DEVELOPMENT IN PATIENTS WITH TYPE 2
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Background. Chronic kidney disease is one of the most seri-
ous diabetic complications, which end-stage leads to a dramatic
decline of renal function and needs for renal replacement thera-
py. Due to the progressive nature of CKD and the limited effi-
cacy of treatment for advanced stages the prediction of risks and
diagnostics on preclinical stage are of great importance. All of the
above determines the high relevance of search for genetic markers
predict the chronic kidney disease (CKD) development.

The aim of our study was to investigate association between
polymorphic marker (PM) of gene involved in insulin secretion
with development of CKD in type 2 diabetic (T2D) patients.
Polymorphism of KCNJ11 gene is associated with different
phenotypes of glycemic disorders: neonatal diabetes, hyperin-
sulinemia, reduced insulin secretion and increased risk of type
2 diabetes. This gene coding Kir6.2 subunit of ATP-dependent
potassium channels. The pathogenesis of it’s involvement in
renal damage development referred to the fact that this type of
potassium channels found not only in the beta-cells, but also in
smooth muscle cells of blood vessels, and therefore might have
an effect on risk of vascular complications, including CKD.

Material and methods. We enrolled 444 T2D patients. PM
rs5219 in KCNJ11 gene was analysed among patients divided in 2
groups: with and without CKD (n=123/321) based on glomeru-
lar filtration rate (GFR) < and >60 ml/min/1,73 m? calculated by
MDRD formula. PM studied using PCR. Differences in alleles/
genotypes frequencies were assessed by x? and odds ratio (OR)
were calculated. The study was approved by local ethical com-
mittee; informed concern was obtained from all the patients.

Results. We studied the main clinical parameters: age,
HbAlc, serum levels of cholesterol and triglycerides, BP be-
tween the groups. We observed significant differences in alleles/
genotypes distribution of rs5219 in KCNJI1 gene between
groups with and without CKD: the prevalence of allele C and
genotype CC in patients without CKD: OR=0.53, 95%ClI:
0,40—0,72 and OR=0.46, 95% CI: 0.27—0.79, respectively;
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while allele T and genotype TT did as risk factors: x*=17,33;
p=0.0002; OR=1.87, 95% CI. 1.39—2.53; genotype TT
OR=2.39,95% CI: 1.52—3.76.

Conclusions. We conclude that T2D patients might have
genetic susceptibility to CKD development caused by polymor-
phism 155219 of KCNJ11 gene with protective role of allele C
and genotype CC and risk allele/genotype is T/TT.
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NMOAUMOP®HbIIA MAPKEP RS5219 TEHA KCNJ11
MOKA3AA AOCTOBEPHYIO ACCOLUMNALIMIO CO
CKOPOCTbIO KAYBOUYKOBOIN ®UAbTPALIUU
MNPU XPOHUYECKOM BOAE3HU MOYEK Y
MAUMEHTOB C CAXAPHbIM AUABETOM 2-TO
TUMNA
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2THL PO OI'YT locyAapCTBeHHbIA Hay4YHO-UMCCARAOBATEALCKMUIA
MHCTUTYT reHETUKU U CeAeKUNN NPOMbILLAEHHbIX MUKPOOPraHn3mos,
Mocksa, Poccuitckas Deaepaumns

Xponuueckas 6ose3Hb nouek (XBIT) sBisieTcst omHUM 13
CaMBIX CEpPbEe3HBIX OCIOXHEHMH caxapHoro nuabeTa (CJI), nmpu
TEPMUHATBHBIX CTaIUsIX KOTOPOTO TpeOyeTcs JieueHue MeTo-
IaMU 3aMECTUTEIbHON MoveyHoii Teparnuu. [lonck Mapkepos
reHeTryeckoi mpenpacnojioxkeHHocTu K XBII npencrasnsier
0CO0YI0 KIIMHUYECKYIO 3HAYUMOCTb [UISI CHVKEHUST YacTOThI
MPOTPECCUPOBAHUS 33 CYET BO3MOXKHOCTHU IMPOTHO3UPOBAHUS
MaTOJIOTVM Ha PaHHEM JOKIMHUYECKOM 3Tarle, KOraa Havyalb-
HBIE MMATOJIOTMYECKE U3MEHEHUS TIOTEHIIMAIBHO OOpaTUMBI.
B cBs131 € yeMm 1eTbIo UCCAeqOBaHMS OBUIO M3YYUTh aCCOLIMA-
LIMIO TIOJIMMOP(HOTO MapKepa reHa, BOBJIEYEHHOTO B IIPOIIeC-
Chl CEKpeLIMU UHCYJIMHA, C OCHOBHBIM MapkepoM XBIT — cko-
pocTbio KimyooukoBoii ¢puibrpanun (CK®) y 6onbhbix C/12.
Iponykr rena KCNJ11 — 6enoxk Kir6.2 — sBisiercst oqHoi U3
nByX cyobenuHuL AT@P-3aBUCHMBIX KaJTMeBbIX KaHAIOB. Map-
kep 1s5219 rena KCNJ11 accounnpoBaH ¢ pa3nuIHbIMU (heHO-
TUTIAMU HapyUIEHU# yIJIeBOTHOTO OOMEHA: OT TMIIePUHCYIH-
HEMUH 10 CHIDXKEHUS ceKpeluu nHeynuHa npu CH2. JlaHHbIi
TUIT KAJIUEBHIX KAHATOB HAMIEeH B KJIETKaX IIagKoi MycKya-
TYpBl COCYZIOB, UYTO YKa3bIBae€T HA MATOTEHETUYECKYIO CBSI3b
AHHOTO MapKepa C ATOJIOTUEN MTOYeK.

Marepuan u metoabl. O6cnenoBanbl 444 maimenra ¢ C/12.
HUccnenosanu [TM rs5219 rena KCNJ11. Unentudukanms aie-
JIE TTPOBOAMJIACH METONIOM TTOJIMMEPA3HOW LIETTHOW pEeaklv.
Pacnipenenenue 4acToT TeHOTUIIOB OLIEHVBAIM B TPYTINAX C Ha-
mareM u otcyrctBueM XBIT (n=123/321), oneHeHHoIt o CKPD
(MDRD) < u > 60 mi/mun/1,73 M?. CTaTUCTUYECKUIA aHAIN3
MPOBOAMIM C UCIOIb30BaHUEM X2 1 oTHOLIeHMs 1aHcoB (OR).
HocroBepHbiMu cuunrtany pasnuaus ripu p<0,05. ccnenosanue
OBLTO OMOOPEHO JIOKATTBHBIM 3TUUECKUM KOMUTETOM, MTHGHOPMU-
POBaHHOE COTJIACHE TIOTYIEHO OT BCEX MaI[eHTOB.

Pe3syabraThl. B rpynmax ObUiM NpoaHaJIM3MpPOBaHbBI OC-
HOBHBIE KJIMHWYECKME TMOKa3aTesu: TMOJ, BO3pacT, ypOBEHb
HbA , nokasaTenu IMIUOHOTO OOMEHA U apTepUAIbHOIO
NABJIEHUST, MHAEKC MAcChI Tesa. BBISIBIeHbI JOCTOBEpHBIE pa3-
JINYUS B pacipeie]IeHUu! ajuieseil/TeHOTUoB Mapkepa 1s5219
reHa KCNJ11 B rpynnax ¢ HaamuueM u otcyrctBuem XbBII.
Amnens C u renotun CC cHkaeT puck passutust XbI1, oka-
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3pIBas 3auuTHoe aevictBue OR=0,53 (95% AU 0,40—0,72) u
OR=0,46 (95% AU 0,27—0,79) coorBeTcTBeHHO. B TO BpeMs
Kak ajutesib T v reHoTun 77T BcTpeuasics yallle B IpyIine nauu-
eHTOB co cHkeHHoit CK®, oH npeapacnoaraer K pa3BUTHIO
XBIT x2=17,33; p=0,0002; OR=1,87 (95% AU 1,39—2,53);
renotun TT OR=2,39 (95% AU 1,52—3,76).

BoiBoapl. [10 maHHBIM Halllero MCCIEIOBAHUSI, Pa3BUTUE
XBI1 y nauuenToB ¢ CJ/12 reHeTUYECKU NETEPMUHUPOBAHO U
accouunpoBaHo ¢ IIM 1s5219 rena KCNJ11 co cHIXeHUEM
CK®, rme renorun CC umeeT 3alUTHBIE GAaKTOPHI, a TEHO-
tin 7T oka3bIBaeT mpeapacrosaraoliee BIUSHUE Ha pa3BU-
TH€ aTOJIOTUHU.

KJIIOYEBBIE CJIOBA

XpoHuueckasi 00jie3Hb IMOYEK; caxapHblii auader 2-ro
tina; red KCNJ11.

*x Kk %
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Background. Recently, as the therapy of diabetes mellitus,
have been approved several members of a new class of drugs —
SGLT?2 inhibitors. SGLT?2 inhibitors reduce glycemia and nor-
malize renal perfusion. However renoprotective effect is still the
subject of research.

The aim of this study was to evaluate the effect of SGLT2
inhibitors on renal tissue of rats with experimental type 1 diabe-
tes (DM).

Material and methods. This study was conducted on 22
white male rats at the age of 10 months with streptozotocin —
induced diabetes. For the selection of the rats in the experiment
were evaluated glycemia. The criteria for diabetes was blood
glucose levels >7 mmol/L and/or a positive glucose tolerance
test. Rats were divided into 3 groups: 1 group (healthy con-
trol) — a group of 10 animals without DM, 2 group — (diabetic
control) 6 animals with DM receiving insulin NPH; 3—6 ani-
mals with DM receiving insulin NPH and dapagliflozin 0.1 mg/
kg for 4 weeks. At the end of the study, animals were kept in
metabolic cages and 24 hour urine was collected for estimation
of albuminuria. Next animals were removed from the experi-
ment, and kidney tissue was sampled for morphological evalua-
tion. Sections were stained with haematoxylin and eosin
(H&E), and PAS reaction stains for histopathological examina-
tion. Statistical significance of differences was assessed and
linkages by standard methods of nonparametric statistics.

Results. Sections of kidney from control group had classical
structure of renal tissue. In contrast, histological sections from
rats treated with insulin had showed cortical glomerulosclerosis,
proliferation of mesangial cells and narrowed Bowman’s spaces.
In most of the proximal convoluted tubules was observed exces-
sive hypertrophy, vacuolization and pyknotic nuclei. The kidneys
of rats treated with dapagliflozin and insulin had a lower severity
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