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3B'430K NONNIMOP®I3MY I11.-6 -1740>C
3 UYKPOBUM AIABETOM 2 TUNY

'YKpailHCbKUA HayKOBO-NPaKTUYHUA LEHTP eHAOKPUHHOT Xipypril, Kuis

iHcTUTYT @disionorii im. 0. O. Boromonbusa, Kuis

*BAAH3 YkpaiHu «YkpaiHCbka MeAuyHa cToMaTosOoriyHa akapemis», MonTtaea

B po6GoTi npoBeneHo aHania B3aeEMO3B'A3KY
Ib6 -174C>C nonimopdiamy 3 pO3BUTKOM LYKPOBOTO
niabety 2 Tuny (U42) Ta noro kniHiko-na6opatopHumin,
nposieamun. lo pocnigxeHHs 6ynu 3anydeHi 120 xBo-
pux Ha U2 Tuny Ta 66 nauieHTiB, fKi He cTpaxgnanu
Ha UA2. B pob6oTi BusSBNEHO 3B'A30k nonimopdiamy
n-6 -1740>C 3 possutkom LLAZ2: wo 03
reHotun y caiuti U-6 -174C>C 6yB acouinioBaHuii 3
3pocTaHHAM puanky possutky LA2 (0(3=2,52; 95%
Cl 1,24-5,13; P=0,011). MopiBHAHHA nabopaTopHUX
nokasHwWKiB, WO BiAOMBaOTL 0COOAMBOCTI perynauii

meTaboniamy ByrneBofiB Ta Ninigie BUSBUAN,

nokasaHo,

o re-
HoTMn €€ acouilioBaHWin 3 BMpa3HIiCTIO rinepraikemii
Ta rinepincyniHemii (P=0,025), a TakoXx 6inblWw BUCOKM-
My piBHamu Tpurniuepugis (P=0,046) Tta 3aranbHoro
xonectepuHy (P=0,0326). MNpote He 6yno BCcTaHOBNE-
HO B3aeMO03B's3ky nonimopdiamy U-6 -1740>C 3 poas-
BUTKOM Takux ycknagHeHb C[2, 9Kk noniHenponartis,
peTuHonaTia, HedponaTia, cuHApom AiabeTuyHoi cTo-
nm ToLWoO.

KniouoBi cnoea: uykpoBuii giaber,
neTepMmiHaHTK, iHTepnenkiH 6.

reHeTuYHi

3B'930Kk po6GOTM 3 HAYKOBMMU nporpamamm,
nnaHamu, Temamu. Po6oTa BukoHaHa y pamkax HAP
«[aToreHes MONEKYNAPHO-TEHETUYHUX nopyweHb
XVWPOBOro Ta BYrneBOAHOro oOMiHYy 3a uUyKpoBuiA Aia-
6eT 2 TUNy Ta ONTMMI3aLis LYKPO3HUXYIOYOi Tepanii»,
N2 nepx. peecTpauii 011611003041.

Bctyn. OxwupiHHa Ta uykpoBuii giabet 2 Ttuny
acouiioBaHi i3 3Ha4YHUMU MeTaboNIYHUMUK 3PYLIEHHSN-
MW Ta PO3BUTKOM 3ananeHHs [4]. OcTaHHE MOB'A3YI0Tb
B nepuwy 4yepry 3 gncPyHKuieo XnpoBoi TkaHuHu [9],
3pOCTaHHAM B Hin kinbkocTi M1 makpodaris, 3MiHOIO
CnekTpy cekpeLii aAMnoKiHIB Ta rinepnpoaykuielo npo-
3ananbHuUx uutokiHie [1]. Cepep oCTaHHiIX BaxnuBy
ponb Bigirpae iHTepneikiH 6 (M-6) [7]. YucneHHi poc-
NiAXEHHS [O0BeNu posib LbOr0 UUTOKIHY Yy naToreHesi
MeTaboNiyHOro CUHAPOMY Ta iIHCYNiHOPE3UCTEHTHOCTI

[5, 6]. I3 3pocTaHHsAM piBHA W-6 NOB'A3Yyl0Tb PO3BUTOK
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UA2 Ta noro ycknagHeHb [7]. OgHum 3 dakTopis, WO
BM3HayaloTb rinepnpoaykuito IL-6, € nonimopdiam B
npomoTepi reHy IL-6 - B caiTi -174 3 ofHOHYKNEOTUL-
Hoto 3amiHoto G/C [8]. Ha cborogHi € po6oTu, LWo
O0EMOHCTPYIOTb 3B'f130k nonimop@disamy reHy IL-6 y
canti -174G>C 3 pos3sutkom LUJ2 Ta peakux inoro
ycknagHeHb [2, 6]. MpoTe MiX iHWWM, AaHWin BUA noni-
MoOp®diaMy NOB'A3YIOTb 3 PO3BUTKOM OXMUPIiHHA, KOPO-
HapHOi naTonorii, paky MONO4YHOI 3ano3u Towo [7].
pe3ynbTaTu reHotunyBaHHa IL-6 y noni-
MopdHoMy canTi -174G>C y pisHux Bnbopkax nauieH-
TiB 3 LYKpoBUM AiabeToM CYTTEBO BapilolOTb 3a 4acTo-
TOlO Pi3HMX reHOoTUNIB Ta ix 3B'A3KOM 3 nposisamu LLA2.
Y UbOMY KOHTEKCTi LiKaBO, 4 € 3B'A30K noaimopdiamy

Kpim Toro,

IL-6 -174G>C cneundiyHMM Ona NEBHUX NPOSABIB XBO-
pobu.

MeTolo faHoi poGoOTU cfaB aHania B3aEMO3B'A3-
Ky IL-6 -174G>C nonimop®diaMy 3 pPO3BUTKOM Pi3HUX
deHoTunie LLO2.

MaTtepian i metoau pocnipxeHHa. o pochni-
OXeHHs 6ynu 3anydyeHi 120 xBopux Ha U2 Tuny, sxi
npoxoamnu o6CTexXeHHs Ta NikyBaHHA B YKpaiHCbKO-
MYy HaykOBO-MpaKTUYHOMY ULEHTpi eHOOKPUHHOI Xipyp-
rii. CepepHiii Bik xBopux cknagae 54,69+0,57 poci..
Kputepii BknoyeHHs: HaaBHicTb L2 3a HOpmanbHMX
NoKasHWKIB epuTpouunTiBa Ta remornobiny. Kputepii
BUKJIIOYEHHSA: nauieHTn 3 L1, xBOpi y cTaHi TepMiHa-
NIbHOT OpraHHoi Bipycom
Fpyny nNOpiBHAHHA
O npoxoaumnm fAiarHocTuyHe
o6cTexeHHa abo 3HaAxXoAMAUCA Ha JliKyBaHHI y cTauio-
Hapi 3 npuBOoAYy EHAOOKPWHHOI naTtonorii, npoTe He
cTtpaxpanu Ha UA2. Mepwudepiitny kpoB 36upanu B
npobipku 3 EDTA i 36epiranu npu -20°C pno Bukopuc-
TaHHA. ExkcTpakuilo reHomHoi HK BukoHyBanu 3 BUKO-

HepoCcTaTHOCTI,
ocobun 3 rectauiiHum piabetom.
cknann 66 nauieHTiB,

renaTtunry,

puctaHHam QlAamp DNA Blood Mini Kit (QIAGEN.
USA) BignoBigHO [0 iHCTPyKUiin BMpoOGHUKA. leHOTU-
nyBaHHs IL-6 pns nonimopdHoro canty -174G>C

(rs1800795) nposoaunu 3 Real-Time PCR, Bukopuc-
ToBYylO4M TecT-cuctemn TagMan Mutation Detection
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MokasHUKN Fpyna nOPiBHAHHA XBopi Ha LA2 3Hauvylictb po36ixHOCTEN
Cratb
XKiHkn 34 (51,5%) 58 (48,3%)
Yonosikun 32 (49,2%) 62 (51,7%)
KoHueHTpaLis rnoko3n (MMonb/n) 4,84+0,12 10,163+0,28 P<0,001
CUCTONIYHUIA apTepianbHUn TUCK 133,82+3,65 139,68+1,89 ‘ [3 =0,053:_Z _g
[iacToniyHunii apTtepianbHuii TUCK - 80,79+£1,70 83,7440,97 P =0,0562
IMT 24,23+0,48 29,41+0,39 P<0,001
NNBL, (Mmonb/n) 1,46%0,09 1,15+0,04 P<0,001
JINHW, (Mmonb/n_ 3,01+0,16 3,15+0,12 P =0,372
Tpurnigepuan (MMonb/n) 1,12*0,10 2,01+0,12 P"<0,001
3aranbHuiA xonectepuH (MMOnb/n) 4,41+0,19 5,27+0,15 P<0,001

Teign HU3bKOI LWiNbHOCTI.

Assays Thermo Fisher Scintific (CLUA). Ona cnisctas-

NIEHHS TeHOTMNIB 3 nposiBaMuM XBOPOOM oOLiHOBanu
HaABHICTb ycknagHeHb U2 (nepudepinHa noniHewn-
ponatia, giabeTtuyHa peTuHonartia, niabeTnyHa Heod-
cuHapom piabetnyHoi ctonu). Kpim Toro,
BPaxoOByBaaM MOKA3HWKN apTepianbHOro TUCKY,

HICTb O3HaK aTepoCcKneposy,

ponarisq,
HaaB-
iwemivyHOi xBOpOOM cep-
Usl, YPaXeHHA CyOWH HUXHIX KiHWIBOK, AaHi ninigorpa-
MW, PpiBHI iHcyniHy Ta C-peakTuBHOro 6inky. OuiHKy
PO36IXHOCTI 4aCcTOTM TEHOTUMIB MiX rpynamum nNpoBO-
OVAN 3 BUKOPUCTAHHAM X° TecTy. [1po 3B'130K Pi3HMX
reHoTUniB 3 KJiHiKO-NabopaTOPHUMU JAHUMU CYLUIN
3a faHUMU BigHoweHHS pu3unkie (OR) 3 ypaxyBaHHSaM
95% posipyoro iHTepsany [3].

Yci pocnign nposoaunu y BignosigHocTi Ao KoH-
BeHuii Paagun €sponu «lpo 3axuct npaB AOOUHU i
NIOACBKOT FigHOCTI B 3B'AA3KYy 3 3aCTOCYBaHHAM [OCSr-
HeHb Oionorii Ta MeguuunHu: KOHBeHUis nNpo npasa
nwoanHn Ta OGiomeauunHy (ETS N2 164)»
.04.1997 p i TlenbciHCcbkOi pexknapauii BcecBiTHbOI
MeamyHoi acouiauii (2008 r.). KoxeH nauieHT NignMcy-
BaB iHPOPMOBaAHY 3rofy Ha yy4acTb Y AOCNIOXEHHI.
Pe3ynbTaTtn pocnipgxeHHs Ta ii IXx 0GroBopeH-
XapakTepucTtuka MauieHTIB OCHOBHOI rpynm Ta
rpynu NMOpiBHAHHA npeacTaBneHi y Taénuui 1. Mpynu
He BIiQpI3HANUCHA 3a TEHAEPHUMU XapakTepucTUukamu.
B o060x rpynax cnocTepiranu nigBuLLeHi

Bin, 04-

NOKa3HUKN

Tabnuus 2 - MopiBHANbHA XapakTepucTuka 4acToTU FeHOTU-

FeHoTnnn pyna nopiBHsaHHA | [MauieHtn 3 U2
C;G 41 (62,1%) 50 (41,6%)
G;G 15 (22,7% CT) 47 (39,2%)
c,c 10(15,2%) 23(19,2%)
66 120
Chi-squared 7,168
PiBeHb 3HauyWOCTi p =0,0278
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apTepianbHOro Tucky. NpoTe B OCHOBHIM rpynu BM3Ha-
yeHo 6inbll BMCOKI MOKA3HWKW iHAEKCY Macwu Tina, piB-
Hi xonecTtepuHy Ta Tpurnivepuais (P<0,001). Ananis
nonimop@iamy reny I.-6 -174C>C, paHi akoro npen-
cTaBneHi y Tabnuui 2, nokaszaB MOro 3Hayylimin 3B's-
30K 3 pM3nKoM po3suTky L2 x*=7,17 (P = 0,0278).

Cepep nauieHTiB rpynu nNOPIBHAHHA MNepeBaxan
reHotun CE (41 nauieHT; 62,1%), BapiaHT 3yCTpi-
yaBca y 15 xBopux (22,7%), Toai 9k CC reHoTmun 6yno
BusaBneHo y 10 oci6 (15,2%). Ha BigMiHy Big uboro y
xBopux Ha A2 6yno BMABNEHO 3HAYHO BULLY 4ACTOTY
peecTtpauii romosurot. MNpun ubomy reHoTun €€ cepen
xBopux Ha L[ peecTpyBanu manxe B 2 pa3u yacTiwe
(39,2% npotu 22,7% BiANOBIAHO y OCHOBHIV rpyni Ta
rpyni NoOpiBHAHHA). Llen dakT B NPpUHLMNIB € 3aKOHOMI-
pHUM, ockinbkn r51800795-0-anenp acouinoBaHuin 3
6inbw BUCOKMM piBHEM [J1-6, a NiABULLEHHSA OCTAHHbLO-
ro Hanpsmy nos'sd3aHe 3 PO3BUTKOM iHCYniHOpe3ncTte-
HTHOCTI Ta MeTaboNiYyHMMKN 3pYyLIEHHAMU. 3aKOHOMIp-
HO, wo CC reHotun 6yB acouilioBaHMii 3 3POCTAHHAM
pnanky po3sutky UA2 (OP4y=2,52; 95% Cl 1,24-5,13;
P =0,011).

MopiBHAHHA nabopaTopHMX MNOKA3HWUKIB,
6uBaioTb 0cobamBOCTI

wo Big-
perynauii metaboniamy Byrne-
BOAIB Ta Nniniais Bugsunn BenbMu uikasi daktm. Tak, y
oci6 3 reHoTunom €€ peecTpyBanu GiNbl BUCOKI 3Ha-
YeHHs rniko3nnboBaHoro remornobiny (P= 0,465) Ta
npenpadgianbHoi rnoKo3un (P=0,034), iHCYniHY
(P=0,025), Tpurniuepunaie (P=0,046) Ta 3aranbHoro
xonectepuHy (P=0,0326). Ui paHi no cyTi Bin6mBaoTh
ponb noniMop®di3amMy reHy iHTepnenkiHy 6 y poO3BUTKY
rinepiHcynieHmii, Ta BIipOrigHO PE3UCTEHTHOCTI Ao
iHcyniHy. lpoTe cepep nNauieHTiB, 3aNyy4eHUX y AOCHI-
OXEHHA, He ©Oyno BCTAHOB/IEHO B3aEMO3B'S3KYy
nonimopdiamy WUN-6 -1740>C 3 po3BUTKOM
ycknagHeHb C[2, sk noniHelhponartis,
HedponaTtia, CUHAPOM

Takmx
peTnHonariq,
niabeTuyHoi cTonM  TOLLO.
Kpim TOro, He 6yno BCTAHOBMAEHO 3B'A3KY FeHOTUNY 3a
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N-6 -174C>C 3 TakuMu nokasHuMkamu €K 3anBa Bara o6MmiHy. MpoTe MU He BUSBUNM 3B'A3ky MN-6 -174€E>C

YN OXMPIHHSA, HASABHICTb aTEPOCKNEPOTUYHOro ypa- nonimMmopdismMy 3 pO3BUMTKOM opraHocneundivyHmx
XEHHS CYAWH Ta iweMiyHoi xBopoou. ycknagHeHb LO2.
BucHoBku. OTpumaHi y focnigxeHHi paHi Bipnbu- MepcnekTuen nopanblwmux pocnipaxeHb: lopa-

BalTb ponb nonimopdiamy UN-6 -174C>C y po3BUTKY Nblle BWBYEHHA MONEKYNAPHO-TEHETUYHUX AeTepMi-
uykposoro pgiabeTty, WO nNiATBEPAXYE [AaHi iHWKNX HaHT pPO3BUTKY ULYKpPOBOro piabety 2 Tuny Ta M1ioro
pocnipxeHb. BusBneHi y po6oTi 3B'93kn €€ reHoTuny yCcKnagHeHb J03BOJSIMTbL po3pobuTm cTpaTerilo nepco-
3 MeTaboniYHUMKN 3pyLIEeHHAMN BiANOBIAATb KOHLEN- HanidoBaHoi NpoginakTnkM Ta Kopekuii NopyleHHs
uii poni N-6 y perynauii ByrneBogHOro ta ninigHoro MmeTaboniamy.
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CBsiI3b NOJIMMOP®PU3MA IL-6 -174G> C CAXAPHbIM AUABETOM 2 TUNA

Cynaesa O. H., lNon4apoe C. B., JlapuH A. C,

HAerraps H. WU., Nepacumenko H. 4.

Pesiome. B paboTe npoBeneH aHann3 B3anmocssa3un IL-6 -174G> C nonmmopdurama ¢ pasBMTMeM caxapHo-
ro puabeta 2 tuna (CA2) u ero kiaMHUKO-nabopaTopHbIMU NposiBNeHMssMU. B nccneposaHne 6binn BOBNEYEHbI
120 6onbHbix CA2 wn 66 nauumeHToB, He cTpagaBwux CL2. B pabGoTe BbiSBNeHa CBA3b nosimMopduama
IL-6 -174G> C c passutnem CA2: nokasaHo, 4To GG reHoTun B cainTte IL-6 -174G> C 6bln accouMmMpoBaH Cc yBe-
nnyeHnem pucka passutug CA2 (OR = 2,52; 95% CI 1, 24-5,13; P - 0,011). CpaBHeHMe nabopaToOpHbIX Nokasa-
Teneun, oTpaxalwmx ocobeHHOCTN perynaumn metabonuama yrnesonoB M NMNUA0B nokasano, 4to reHotun GG
acCcouMMPOBAaH C BbIPAXEHHOCTbIO runepravkemMun n runepuHcynmiemun (P = 0,025), a Takxe 6onee BbICOKUMU
ypoBHaMuU Tpurnuuepugos (P = 0,046) n obwero xonectepuHa (P = 0,0326). OgHako 6bII0O YyCTAHOBNEHO B3au-
MocBa3uM nonmmopdusma IL-6 -174G> C ¢ pa3BuTUEM Takux ocnoxHeHun CL2, kak nonnHenponaTtmusa, peTuHo-
natus, Hepponatusa, CUHAPOM AnabeTnyeckon cTon.l.

Knwouyesble cnoBa: caxapHblii guaber, reHeTU4eckne AeTEePMUHAHTbI, MHTEPNENKUH 6.

UDC616.12-008.331.1-06:616.379-008.64-056.7008.9.

Connection between 1I1-6 -174g> C Polymorphism and Type Il Diabetes

Sulaieva O. M., Goncharov S. V., Larin O. S.,

Digtiar N. 1., Gerasymenko N. D.

Abstract. It is widely recognized that obesity and type Il diabetes are associated with meaningful metabolic
alterations and low grade inflammation. The last one is due to increase of proinflammatory M1 macrophages in
adipose tissues that is accompanied with secretion of the wide spectrum of proinflammatory cytokines and
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adipocytes, leading to insulin resistance and metabolic syndrome development. One of the most influential fac-
tors is interleukin 6 (IL-6). The number of evidences proved the role of IL 6 in type |l diabetes pathogenesis. IL-6
hyper production could be caused by single nucleotide polymorphism in IL gene promoter, known as -174G> C
polymorphism. On the other hand, there are numerous data demonstrating the same polymorphism role in obe-
sity, cancer, coronary artery diseases etc. Thus, it is important to examine whether -174G> C polymorphism
demonstrate specific relations with T2D complications development, such as: diabetic polyneuropathy, retinopa-
thy, nephropathy or diabetic food syndrome with ulcers.

The purpose of the study was to examine the relationship between IL-6 -174G> C polymorphism and T2D
and its clinical and laboratory manifestations development. 120 patients with T2D and 66 non-diabetic patients
were examined. Genomic DNA extraction was performed using QlAamp DNA Blood Mini Kit (QIAGEN, USA)
with manufacturer guideline. IL-6 genotyping for polymorphous site 174G>C (rs1800795) was conducted with
Real-Time PCR, using test-systems TagMan Mutation Detection Assays Thermo Fisher Scientific (USA). To
compare the genotypes with T2D phenotypes we considered such complications of T2D as peripheral polyneu-
ropathy, diabetic retinopathy, diabetic nephropathy, and diabetic foot syndrome. In addition, the indicators of
cardiovascular risks including blood pressure, signs of atherosclerosis, coronary heart disease, and angioplasty
of the lower extremities were concerned. In addition, lipidogram data, levels of insulin and C-reactive protein
were taken into account when comparing data of patients with different genotypes. The frequency difference
between genotypes was evaluated using \2 test. The connection between different genotypes and clinical and
laboratory data was judged according to the ratio of risks (OR), taking into account the 95% confidence interval.

The relationship between IL-6-174G>C polymorphism and the development of T2D was revealed: the GG
genotype at the IL-6-174G>C site was associated with an increased risk of T2D development (OR=2.52; 95%
Cl 1,24-5,13; P=0.011). Comparison of laboratory parameters reflecting the peculiarities of carbohydrate and
lipid metabolism in T2D patients revealed that GG genotype is associated with hyperglycemia and hyperinsu-
linemia (P = 0.0125), as well as higher levels of triglycerides (P = 0.046) and total cholesterol (P = 0,0326).
However, the relationship between the IL-6-174G>C polymorphism and such complications of T2D as polyneu-
ropathy, retinopathy, nephropathy, diabetic foot syndrome development was not found.

In conclusion, research results suggest that homozygous carriers of pro-inflammatory 'G" allele of /L6-174G > C
polymorphism may be more susceptible to Type Il diabetes, supporting the relevance of inflammatory pathways,
metabolic alterations and insulin resistance as well. However, specific links between IL-6-174G>C polymor-
phism and T2D complications were not found.

Keywords: diabetes mellitus, genetic determinants, interleukin 6.
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