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OAQHOHYKJIEOTUAHbIXA NOJIMMOP®U3M -174 G/C F'EHA
MHTEPJIENKUHA-6 NMPU HEJIAKYHAPHbIX MHCYJIbTAX

Y NALMEHTOB C PASHOW MACCOM TEJIA U EF'O ACCOLIMALIUU
C KJINHUKO-®YHKLMOHAJIbHbIMU XAPAKTEPUCTUKAMU
3ABOJIEBAHUA™

Henbsa M. 0.
BIry3Y ,YkpauHckasi MeOuuyuHcKasi cmomamorioaudeckasi akademusi”, 2. [Tonmaea

Hamu BUBYEHO PO3IIOAINEHHS O4HOHYKIEOTHUAHOIO rosiimop@iamy (OHI) -174 G/C reny IHTepnesikiHy-6 (IL-6) Ta Bu3Ha-
YeHO Horo acoujiallii 3 0COBTMBOCTIMU KITIHIYHOO MEPEBITY | QYHKLIIOHAIbHUMU HAC/TIAKAMU HENAKYHAPHNX IHCY/IBTIB Y
33 navieHTiB 3 HOPMAa/IbHOK MACOof0 Tiia 7a y 37 nauieHTiB 3 a640MIHaIbHUM OXUPIHHAM (AO) II cT. B 4OCTIKEHHS 6y/10
BK/IOYEHO MALJIEHTIB 3 BIAHOCHO O4HAKOBUMM TOKa3HMKaMu BIKy (Big 56 40 65 POKIB), K/IiHIYHOI BaXKKOCTI 3aXBOPIOBAHHS
nipu rocriitanizauii (84 5 40 10 6anis 3riaHo wkam NIHSS), po3mipis yepepasisHoro ypaxenns (8ig 10 go 20 c’), 6e3
LIYKPOBOIro AiabeTy 1a BUPAXXeHOI CyriyTHOI narosiorii. [pyu HeslaKyHapHux HCy/ibTax y nauieHTis 3 AO II CT. JOCTOBIPHO
Yacriwe 3ycTpiyactscs -174 C anesb resy IL-6, y rnopiBHAHHI 3 NALIEHTaMy, 1O MarOTs HOPMasbHy Macy Tina (65% rpo-
™ 45%, p<0,05). Y nayieHTiB 3 HOpMaibHOK Macor Tina G/G reHorwn -174 G/C reHy IL-6 [4OCTOBIPHO acouftoeTbcs 3
OifIbLL BaXKUM KITIHIYHUM 1EPEGITOM rOCTPOro reEpiogy 3aXBOPrOBaHHS, 3rigHO WwKa/m NIHSS, a Takox 3 rigBuLLEHO0
UMOBIDHICTIO PO3BUTKY <IHBA/TIAN3YVIOYMX> DYHKLIIOHA/IBHUX CTaHIB (BHAYEHHS MOANGDIKOBAHOI LIKa/IM PEHKIHA Ginblue 2)
yepes 12 TWKHIB 1ic/18 HENAKYHaPHOro iHCysibTy. fpu AO II CT. He CrocTepiraeTbcsl 6y/Ab SKUX 3aKOHOMIPHOCTEN KITiHIY-
HOro nepebiry HEaKyHapHUX [HCY/IbTIB Ta QOPMYBaHHS MOCTIHCY/IbTHUX <IHBA/IAN3YIOYNX» QYHKLIIOHA/IbHUX HAC/TIAKIB B
3anexHocti Big OHIT -174 G/C reHy IL-6.

Krto4oBi crnoBa: ilueMivyHuin HenakyHapHUM iHCYnbT, abaoMiHanbHe OXUPIHHS, iHTepnelikiH-6, reH, -174 G/C ogHOHykneo-
TUAHWIA NoAIMOPQI3M.

HaHHoe uccnedosaHue s18r1siemcs hpacMeHmMoM MaHo8ol Hay4YHo-uccriedosamernbckol pabomsi kaghedpbi Hep8HbIx bonesHel ¢
Helpoxupypeueli u MmeduyuHckol eeHemukol BI'Y3Y ,YkpauHckas meduyuHckas cmomamoriozauyeckas akademus” ,,Onmumu3ayus u
namozeHemu4yeckoe obocHogaHue Memodo8 OuagHOCMUKU U f1e4eHUs1 cocyoucmbix U HelipodeeeHepamueHbix 3abonesaHull HEP8HOU
cucmeMbl C y4emoM KITUHUKO-2eMOOUHaMUYECKUX, 20PMOHallbHbIX, Memabonuyeckux, eeHemuyecKux U UMMYHO-80CHanumerbHbIX
gakmopos” (Homep 2ocydapcmeeHHol peaucmpauvuu 0111U006303).

Bcrynnexue 3aHMMAaeT MHTEHCMBHOCTb J10KanbHOMo U CUCTEMHOIO No-
cTUeMnyeckoro BocnanuTensHoro oteeta. lposocna-
NUTENbHBIN LUTOKMH — UHTepnenknH-6 (UI-6) asnsaetca
OOHUM M3 KIOYEBbIX PErynsaTopoB WMHTEHCUMBHOCTW MoO-
CTULLEeMUYECKOro BOCNanuTensHOro oTBeTa Yepes Bhus-
HVMe Ha MpOoLEecChl CMHTEe3a U cekpeumn ocTpodasoBbIX
NMPOTENHOB, XEMOKWHOB, MOfieKyn aaresuun u 1. A. Beico-
kne ypoBHM WJ1-6 CbIBOPOTKM KPOBW B NepBble CyTKW MO-
cre pasBUTUS ULLEMWYECKOrO MHCYNbTa accoLMmUpyroTcs
C BTOPWYHBIM MOCTULLEMUYECKMM MPOrpeccMpoBaHneEM
LepebpanbHOro MopaxeHnst U ABMSIIOTCA HE3aBUCUMbIM
NPOrHOCTUYECKMM MapKepoM KaK TSXKeCTW OCTPOro WH-
CynbTa U BEPOSATHOCTU PasBUTUS PaHHUX HeBposiornye-
CKMX OCIOXHEHUN, Tak U AONrOCPOYHOro (pyHKUMOHamMb-
Horo ucxoga [10].

CreneHb noabema WJ-6 KpoBU Npu UHCYNbTax Hau-
6onee TecHo koppenupyeT ¢ obbemoM LepebpansHoro
nopaxeHus [10]. OgHako Hamu nokasaHo (paboTta Haxo-

B nocnegrue rodbl B HayyHOW nuTepaTtype MosiBu-
1INCb COOBLLIEHNSA O HEMOCPEACTBEHHOM Y CYLLLECTBEHHOM
BMUSHUN OXMPEHNS, KaK OTAENbHOro (heHoOMeHa, Ha Kiu-
HUYyecKkoe TeveHue M (PyHKUMOHAaNbHbIE NCXOAbI MLLEMU-
YeCKMX MHCYNbTOB. B yacTHOCTM, Npu ycrnoBun ognHako-
BbIX HENpOBM3yanu3aumMoHHbIX MOP(OMETPUYECKUX Xa-
pakTepucTuK LepebpanbHbix nHapkToBs, y nuy ¢ abgo-
MUHanNbHbIM oxupeHnem (AO) MeMU4eckue UHCYMNbThI
XapaktepusyloTtcs 6onee TsKenbiM KIMHUYECKMM Teye-
Hvewm, 6onee MeAneHHbIM PerpeccoM HeBPOMOrnYeCcKow
cumnToMaTukM, bonee vacTbiM passuTMeM pasHoobpas-
HbIX OCINOXXHEHWI 1, Kak cneacTteue, 6onee gnutenbHbIM
nepuogoM rocnuTanusaumm M 3ameTHO XyAwuM yHK-
LIMOHanbHbIM BOCCTaHoBMNeHnem [1].

Cpeaun OCHOBHbIX (DaKTOPOB, KOTOpblE OnpeaensioT
KMUHWUYECKYIO TSHKECTb WHCYNbTOB, BECOMOE 3HaveHue

* UutyBaHHs npwm arectauii kagpis: [emssa M.FO. OHOHYKAEOTUAHBIN rommop@usm -174 G/C reHa wuHTEDASVKuHA-6 npu
HENaKYHaPHBIX UHCY/IbTaxX Y NEALUMEHTOB C Pa3HON MAcCov Tesla M €ro accoumnaumm C KIMHUKO-QYHKLNOHATbHBIMU XaPaKTEPUCTIKaMM
3a6onesamns // lNpobremm exosnorii i meguuymmm, — 2013, — T. 17, N2 3-4, — C. 3 8.
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OWTCA B MevaTn), YTO MpU YCIOBHO OAMHAKOBbLIX pa3me-
pax uepebpanbHbix MHdapkToB y nauneHtoB ¢ AO I-lI
cteneHu (ct.) ypoBHu UI-6 4OCTOBEPHO yBEnUYEHbl Kak
B 1-e, Tak 1 Ha 10-e cyTku nocne pasBUTUSI UHCYMbTAa, NO
CpaBHEHMIO C MaLMeHTaMu ¢ HopMarbHOW Maccon Tena.
[o cerogHsiLLHEro BPEMEHWN OCTAETCst HEU3BECTHLIM UC-
TOYHWK 3HAYUTENBHOrO MNoBbileHNns ypoBHs UI-6 kposu
B OCTPOM nepuofe UHCynbToB y nauueHToB ¢ AO. Y nen-
TUHAEULUUTHBIX MbILLEN C OXUPEHNEM NPU SKCTIEPUMEH-
TanbHOM MLLUEMUYECKOM MHCYnbTe Habniopanack Bblpa-
XeHHas aneBaums yposHst UJI1-6 nnasmbl KpoBM Mo cpas-
HEHUWIO C MbILaMK KOHTPOSbHOM rpynnbl. [Mpu 3atom co-
aepxaHve WJ1-6 B Mo3re Mbllen C OXupeHuem Obino
HWXe, YeM B MO3re MbILLIEen C HOpManbHOM Maccon Tena,
C 4Yero aBTOpbl CAenanu MpeanoriokeHne, YTo UMEHHO
XMUpOBasi TKaHb MPU OXUPEHUU SIBMNSIETCS UCTOYHWUKOM
BbICOKOW KOHUeHTpauun WJ1-6 nnasmbl KpoBWU NpU UH-
cynbte [11].

B nocnegHue ropgpl, psgom paboT Obino nokasaHo,
YTO CTeneHb MOoBbIWEHUSA KoHUeHTpauun WUI1-6 npu vwe-
MUYECKMX MHCYNbTax B OOMbLION CTEMEHW AETEPMUHU-
pyetca reHeTudeckumu daktopamu. dkcnpeccua UIN-6
perynmpyeTcs NpenMyLLIeCTBEHHO Ha TPaHCKPUMNLMOHHOM
YPOBHe, npomoyTep reHa UI1-6 (IL-6) coaepXuUT HeCKOmb-
KO OLHOHYKNeoTuaHbIX nonumopduamoB (OHI), koTo-
pble CYLLECTBEHHO BNUSAOT Ha TpaHckpunuumio reHa. OHI
B NPOMOYTEpPHOW 30He reHa IL-6 ¢ 3ameHon UMTO3nHa Ha
ryaHvH B nosvumm 174 (-174 G/C) accouumnpyeTcsi C u3-
MeHeHUAMU KoHueHTpauun UI1-6. Mpn aTom cyluecTsytoT
npoTUBOpeYMBLIE [aHHble 06 3ToM accouuauuu npu
ULLIEMUYECKMX MHCYNbTax, Takke kak u 06 accoumauusix
mexay reHotunoMm -174 G/C reHa [IL-6 n KNWHKKO-
PYHKUMOHANBbHBIMU OCOBEHHOCTAMU MLLIEMUYECKUX WH-
cynbtoB [3, 12]. NpOTMBOPEUMBOCTL 3TUX Pe3yNbTaToB
MOXeT OoToOpaxaTb KaK KOMMIEKCHOCTb PEerynsTOpHbIX
NpoLEeCCcoB NPY MNOCTUHCYINbTHOM BOCMNanuTEeNbLHOM OTBe-
Te BooOLLe, Tak U MHororpaHHocTb chuauonorun UI1-6 B
4YaCcTHOCTK, a Takke MOXeT ObiTb CrneacTBMEM HEOOHO-
POAHOCTU UCCreAOBaHHbIX rPynn NaLMeHTOB, reTeporeH-
HOCTM ULLEMUYECKNX MHCYNBTOB U T.4.

BoamoxHo OHI1 -174 G/C reHa IL-6 aBnsieTcss ogHUM
13 caktopoB Oornee TAKENOro KIMHUYECKOrOo TEeYeHWs
HenakyHapHbIX WHCYNbTOB M 6Goree WHTEHCMBHOIO Mo-
CTMLLIEMWYECKOTO CUCTEMHOro BOCMNanuTenbHOro oTBeTa
y nauueHToB ¢ AO.

Llenb nceneposanns: ndyuntb pacnpegenexdme OHI
-174 G/C reHa IL-6 n onpegenuTb ero accouuaumm ¢
KIMHUYECKMM TEYEHWEM U (PYHKLMOHamNbHbIMK nocrnen-
CTBUSIMU HENaKyHapPHbIX UHCYNbTOB Y NALMEHTOB pasHbIX
BECOBbIX KaTeEropui.

MaTtepuanbl U1 MeTOAbI UCCNIEAOBaAHUSA

B uccneposaHmne BkntoyeHo 70 naumeHToB 06omx no-
nos (33 naumeHTa ¢ HopmanbHoOW mMaccon Tena u 37 na-
umneHtoB ¢ AO Il cT.) ¢ HenakyHapHbIMU (aTepoTpombo-
TUYECKMMM U KapAnoamMbonuyeckummn) nogTunamm uilie-
MUYECKMX remucdepanbHbiX WMHCYNbTOB, FOCAMTanuan-
poBaHHbIX B HeBponornyeckoe otgeneHue 1-n KB T.
MonTaBa B TeyeHne 1-x CyTOK nocne Havana 3abonesa-
HUS.

HenakyHapHbI NOATMN UHCYNbTa Obin BEpUULMPO-
BaH C MOMOLLbI0 METOA0B HEMPOBU3yanu3auuu.

M3BECTHO, YTO KNMHUYECKME OCOBEHHOCTU UlleMnye-
CKUX WHCYNbTOB W NPOLECCbl MOCTUHCYNBbTHOIO (OYHK-
LIMOHANBbHOrO BOCCTAHOBIEHUST ONpenensitoTcss MHOro-
YNCNEHHbIMU hakTopaMu, cpeau KOTopbix Haubornee
BaXXHbIMW SABMNSATCA BO3pacT NauMeHTa, KIuHMYeckas

TSXKECTb MHCYNbTa MpU rocnMTanM3aummn (CornacHo LuKa-
nbl MHCYNbTOB AMEpPUKaHCKOro HaumoHanbHOro MHCTUTY-
Ta 3goposbs (NIHSS)), pasamep uepebpanbHoro nopaxe-
HWS, Hanu4ne NpeLecTBYOWMX UHCYNbLTOB U COMYTCT-
Bylowen natonoruu [14]. MNoatomy, € Lenbilo Makcumarb-
HO BO3MOXHOW YHUMKALMN BbILLENEPEYNCTEHHBIX CO-
CTOSIHUIA, BbiNn 0TOOpPaHbl MAaUMEHTbI C OTHOCUTENBHO
OLMHaKOBbIMM MoOKa3aTenamu Bo3pacta (oT 56 pgo 65
NeT), KIMMHWYECKOW TsbkecTu 3aboneBaHust mpu rocnuTa-
nmnsaumm (ot 5 go 10 6annoe cornacHo wkansl NIHSS),
pa3mepoB uepebpanbHoro nopaxenus (ot 10 go 20 CM3).
Bce nmauueHTbl He Mmenu caxapHoro guabeTta u Bbipa-
KEHHOW CONyTCTBYOLLEA NaTONornMm (OHKONOrMYeckme
3aboneBaHusi, CyAOPOXHbIA CUHOPOM, BONe3Hn cuctTembl
KPOBM, BblpaXXeHHasi cepAeyHasi, noyYeyHasi, NeyeHo4YHas
UnNn AbixaTenbHas HeJoCTaTOMHOCTb, MporpeccupytoLlas
CTeHoKapausi, OCTpbIN UH(APKT MUOKapaa, CocyaucTasi
OemMeHuusi, ankoronuam u 7.4.). Kpome Toro, y naumeHToB
B aHamMHe3e He ObINo 3nM3040B OCTPOW HEeBpororuye-
CKOW CMMMTOMAaTUKN (COrmacHO MeaMUMHCKON LOKYMEH-
Tauuun), a gaHHble HeMpOoBU3yanusauuyM oTpuuany Hamnu-
yne paHee NepeHEeCeHHbIX ULEMUYECKUX HeNaKyHapHbIX
WHCYIbTOB.

O6beM MHGApPKTOB MO3ra BbluMCNANM Ha T-2 mar-
HUTHO-PE30HAHCHbIX TOMOrpacnu4ecknx Unu KoMnbTep-
HO-TOMOrpaguyecknx mnsobpaxeHusx no dopmyne an-
nuncovaa.

Macca Tena nauvMeHToB M3mepsanack MEXaHNYECKMMU
BEcamu npuv rocnutanu3aumu. B HekoTopkix crnyyasix Bec
yCTaHaBnuBarscsl Co CroB poACTBEHHUKOB nauueHToB. C
NMOMOLLbI0 CAHTUMETPOBOW NEHTLI U3MEPSNIN OKPY>XHOCTb
Tanun (NocpeavHe paccTosiHUS MexXay kpaem pebGepHoi
ayrm n rpebHem GefpeHHON KOCTM) U OKPYXXKHOCTb Oeaep
(Ha ypoBHe GonbLUMX OTPOCTKOB OefpeHHbIX kocTen). Ha
OCHOBaHMN aHTPOMOMETPUYECKUX AaHHbIX BbICYUTBIBANM
nHaekc maccol Tena (MMT) — cooTHoLWeHe Macchl Tena
(B kmnorpammax (Kr)) K kBagpaTy pocTa naumeHTa (B
mMeTpax (m)). Xapaktep pacnpeaeneHusi NoaKOXKHOW XKu-
pOBOW KNeT4yaTKu OnNpeaensifiv COOTHOLEHNEM OKPYXHO-
CTU Tanum K okpyxHoctn 6epep (OT/OB). HopmaneHas
Macca Tena cumtanacb npu 3HayeHuax WMT-18,5-24,9
kr/m% AO Il cT. dukcmnpoBanock npu 3HaveHnsx UMT 6o-
nee 35 kr/m? u npw ycnosun OT/OB 6onee 0,9 y My>x4nH
n 6onee 0,85 y XKEHLUH.

B crauvoHape nauueHTbl nony4Yanu MakcUmarnbHO
YHUUUMPOBaHHYO dapmakoTepanuio (aHTuarperaHTbl
npu aTepoTPOMBOTUYECKUX MHCYNbTaX, aHTUKOArynsHTbl
npu KapanmoaMBonUYecKMX UHCYIbTax, a Takke MMMnoTeH-
3UBHble M MeTabonuyeckue npenapaTbl, HENPONPOTEKTO-
pbl, U T. A4.), ne4yebHyo ¢uskynbTypy, maccax. locne
BbIMVCKMN M3 CTauMoHapa nauMeHTbl MPUHMManu rmnoTex-
3MBHbIE W a@HTMarperaHTHble npenapartbl U NpogormKanm
peabunutaumnoHHble MeponpusaTUst B aMbynaTopHbIX YyC-
noeusix (neyebHas puakynbTypa, noroneanyeckne 3aHs-
™A nT.4.).

AHanM3 KNMHUYECKOro TEeYEHUs] MHCYNbTOB NPOBOAM-
nm no wkane NIHSS Ha 10-e cyTkn npebbiBaHusA B cTa-
unoHape. C uUenblo M3y4eHUst MOCTUHCYMbTHBIX (DYHK-
UMoHanbHbIX AedeKToB onpeaensnu ypoBeHb (OYHKLMO-
HanbHOW HE3aBMCUMOCTM C MOMOLLbI MOANMDULMPOBaH-
HoW wkanbl PaHkMHa (MLUP). UccnepoBaHue nokasaTe-
nen MLWP nposogunockb npu BbINUCKE U3 CTaumMoHapa u
Yyepe3 12 Hepenb nocre pa3BuTUsS MHcynbTa. Mo 3Have-
Husm MLP ycnosHo pasgensanu dyHKLMOHarnbHbIE CO-
CTOSHUSI  NAUMEHTOB Ha:  «HEUHBaNVUAM3VPYHOLLME»
(MLUP<2) — He3HaumTenbHa yHKLMOHANbHas HeCoCTos-
TENbHOCTb, MaUMEHT MOXET CaMOCTOsTenbHO ceba 06-
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CnyXkuMBaTb W «MHBanuAM3upylolmMe»  COCTOAHUS
(MWP>2) —nauneHT TpebyeT NOCTOSHHOW MOCTOPOHHEN
NMOMOLLY B NOBCEAHEBHOM XN3HM.
MonekynsipHO-reHeTU4YeCK1in aHanua obpasLoB KpoBH
6bin BbINonHeH B nabopatopun OO0 «leHTpuc NTO» T.
MonTtaBa (nuu. MuHucTepcTBa 3apaBooxXpaHeHuns Ykpaun-
Hbl AT Ne597065). AHK Bbigensnacb M3 newkoumtoB C
NoMOLLbI0 MOHOOBMeHHON cmonbl Yenekc-100 [13]. On-
pepeneHve annenbHOro coctosHusa reHa IL-6 no OHI -
174 G/C (rs1800795) npoBoannu, kak onncaHo B pabote
MCMAaHCKMX yyeHbiX [4]. MMonnmepasHyto LenHyo peakumio
(MUP) ocywectenanu Ha amnnudpukatope Tepuwmk (OHK-
TexHonorus, Poccus). Ona amnnudpmkaumm dpparmeHTa
reHa IL-6, KOTOPbI COAEPXUT MONMMOPMHLIN canTt 174
G/C, ucnonb3oBaHbl ONWUIOHYKNEOTUAHbLIE Npanmepbl —
npsmon IL6174F: TGACTTCAGCTTTACTCTTTGT u 06-
paTHbin IL6174R: AATAGGTTTTGAGGGCCATG. Pect-
PVIKUMIO NPOAYKTOB aMnnndmKaLmm ocyLLeCcTBASNN C UC-
nonb3oBaHneMm asHpokyneasol Lwel (SfaNIl) (MBI
Fermentas, Jlutea). MMpoayKTbl PeCTPUKUMN aHannampo-
Banu c nomouybto anekrpodopesa B 2% arapo3HoMm rene
B 1xTBE. B kadectBe mapkepa MONeKynsipHOW Macchbl
6bina mcnonb3osaHa OHK pUC19, rugponusvpoBaHHas
aHOoHykneason Mspl (MBI Fermentas, Jlutea). Busyanu-
3auMio MPOAYKTOB aMnnmukaumm n pecTpmkuum ocylle-
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CTBMANM MyTEeM MOKpacku rens 6poMucTbiM 3TMANEM U
doTorpadpmpoBaHmeM Ha TpaHCUNAOMWHATOPE B YMbT-
padroneToBom cBeTe.

Cratuctuyeckasi o6paboTka Mnomny4veHHbIX pesynbTa-
TOB NpoOBOAMIAch C UCMOMb30BaAHWEM MakeTa Mporpamm
Statistika Excel. lNpoBepky cTatucTU4eckux rmnoTtes o
pPaBHOCTM 4acTOT annenen B rpynnax nauMeHToB pasHbiX
BECOBbIX KaTeropuin, paBHOCTb (paKTUYeCKuX pacnpege-
NEeHWN reHOTUNOB, a Takke (PaKTUYeCcKoro n Teopetnye-
cKoro (cornmacHo pasHoBecuto Xapaun-BanHnbepra) psgos
nNpoBOAMNN C MOMOLLLIO KpuTepus X°. [JoCTOBEpHOCTb
pasHULbl 4acTOT BCTPEYaeMOCTU onpefeneHHbIX (yHK-
LMOHanbHbIX NOCMNeACTBMI B 3aBUCUMMOCTW OT reHoTvna
BbIYMCNANN C NOMOLLbIO TOYHOrO kputepusa duwepa. Ko-
nunyecTBeHHble pesynbTaTthbl (Noka3atenu wkansl NIHSS)
npeactasneHbl B Buae cpegHern apudpmetumdeckon (M) u
cpeaHen owunbkn cpepgHen BenuuuHbl (M). Mpu aHanunse
KONMMYECTBEHHbIX MPU3HAKoB OLEHKa [0CTOBEPHOCTU
pasHuLbl Mexgy rpynnamu npoBOAMNach C UCMONb30Ba-
HMem HenapameTtpuyeckoro U kputepus MaHHa-YUTHW.
3HaveHns p<0,05 OblNM NPUHATBI KaK CTaATUCTUYECKU
[OCTOBEpHbIE.
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Puc. 1. Snekmpogopeepamma ripodykmos NP nocnedosamensHocmu JHK, eeHomunuposaHHasi no OHIT -174 G/C zeHa IL-6:
M — mapkep monekynspHol maccel JHK pUC19, eudponusuposaHoli aHOoHykneasol Mspl.; 1-9 — JHK nayuenmos
C HenakyHapHbIMU UHCYIbmaMu U pasHbIMU 2eHomurnamu.

PecTpuKkunoHHbIN doparmeHT pasmepom 164 nap Hyk-
neotuagoB oteBevaet annento 174 C, oBa pecTpUKLUOH-

Hble dparmeHTbl pasmepoMm 112 n 52 nap HykneoTuaos
oTBevatoT 174 G annento reHa IL-6.

Tabnuua 1
HYacmomei anneneli -174 G/C 2eHa IL-6 y nayueHmoe pa3sHbix 8eC08bIX Kame20pull C HenaKyHapHbIMU UHCYTbmamu
Ipynna naumeHToB Bcero Fevorvn qaCTOTb} CratucTuka
G/G G/C C/C anneneu
C HOpManbHOW Maccol Tena 33 13 10 10 pc=0,55; pc=0,45 X°=4,57;
df=1;
cAOIllcr. 37 6 14 17 ps=0,35; pc=0,65 X’s=3,84;
p<0,05

n — Konuyecmeo nayueHmos; pg U pc — Yyacmomei annenet G u C; )(2 u )(zst— hakmuyeckoe U ropo2osoe 3Ha4yeHUst
Kpumepus; df — yucrno cmeneHeli c80600bl; p — ypO8EHb 3HAYUMOCMU.

Kak BMgHO 13 Tabnuubl 1, Npy HenakyHapHbIX WH-
CynbTax y MauMeHTOB C HOPManbHOM Maccon Tena ma-
XopHblM annenem -174 G/C reHa IL-6 asnsaetca G an-
nenb, a y nauuerHtoB ¢ AO Il ct. — C annenb. Mpu 3TOM
pasnuyvMe nmeeT CTaTUCTUYECKYO 4OCTOBEPHOCTb. B nu-
TepaType CyLIeCTBYIOT pasHOpeuYMBble AaHHble OTHOCW-
TenbHo cBsA3n OHI -174 G/C reHa IL-6 ¢ puckom pasBu-
TMSi MHCYNbTOB. B cmelsaHHOM nonynsumMu naumeHToB
CLLUA c uepebpo- u kapgunoBackynsipHon natonorven 174

C annenb accouuvpoBarncs c ysenudeHnem B 1,5 pasa
BEPOSITHOCTU Hamnuuusi «HEMbIX» MH(APKTOB MoO3ra Ha
MPT [7]. A cpeav nauneHTOB-UTanbsHUEB C MHCYNLTOM B
aHamHe3e 174 G annenb Obin MaXopHbIM (4acToTa
66,5%), Torga kak y nuL KOHTPONbHOW rpynmnbl YactoTa
3TOro annens cocrasnsana Tonsko 47,3% [5]. Mo gaHHbIM
aBCTPUICKUX >Xe uccregoBaTenein OTCYTCTBYET Kakasi
nmbo cesaAsb mexay OHIM -174 G/C reHa IL-6 n puckom
pasBUTUSA ULLEMNYECKNX NHCYNLTOB [6].
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[ocToBepHoOe yBenuueHne vacTtotbl annensa 174 C y
naumeHToB ¢ AO Il cT. MOXeT ObITb NPOSIBIIEHNEM €ro
CENeKTMBHOCTM OTHOCUTENbHO PasBUTUS MHCYNbTOB B
3TON BECOBOW KaTeropuu, a MoxeT ObiTb (4To Gonee Be-
POSITHO) MNposIBNEHMEM OOLLENONYNSALMOHHbIX 3aKOHO-

mMepHocTen — annenb C accounnpyeTcs ¢ oxupeHvem. B
YacTHOCTM, BO (PPaHLIy3CKOM U LLUBEACKOM HabnioaeHusAxX
174 C annenb reHa /L-6 gocToBepHO 4valle BCTpeyvarncsd
Kak y nuy ¢ n3bblTOMHOW Maccol Tena, Tak U y nuy ¢
oxupeHvem [15].

Tabnuya 2
CoomHoweHue egeHomuros -174 G/C eeHa IL-6 y nayueHmos pa3sHbiX 8eC08bIX Kamea2opull C HenaKyHapHbIMU UHCYbmamu
[pynnbl nauneHToB c/6 GIC cic Cratuctuka
n % n % n %
C HOpMabHOVA 11 39,4 10 30,3 10 30,3 X'=873;
Maccon Tena ’ ’ ’ df=2;
AO II 6 16,2 14 37,8 17 46,0 X's=5,99;
c cr. : : : p<0,05.

n — Kosiu4ecmseo nayueHmaos, )(2 U)(zst— hakmuyecKkoe U ropo2080e 3Ha4YeHUs1 Kpumepusi; df — yucno cmeneHel c80b60-

Obi; p — yPOBEHb 3HAYUMOCMU.

Tabrnvua 2 OeMOHCTpUpyeT OOCTOBEpPHOE YBernu4e-
Hune vacTtoTbl C/C romosuroT, kak n retepo3uroT 1, cCooT-
BETCTBEHHO, YMeHbLUeHNe yaenbHoro Beca G/G romosu-
roT Npu HemnakyHapHbIX UHCynbTax y naumeHTtoB ¢ AO Il
CT., MO CPaBHEHMIO C NaLMEHTAMWN C HOpMaribHOW Maccoi
Tena. [Npu aHanu3e gaHHOro heHoMeHa Hafo y4uTbIBaTh
ocobeHHocTn OHIM -174 G/C reHa IL-6 npu oxupeHun. B
YacTHOCTK, BO cbpaHuy3ckor nonynsaumm Hocutenu C/C
reHoTuna JoCToBepHO valle nmenu npusHakm AO [2], ay
npeacraButenen HemMeukoro 3THOCa FOMO3WUrOTHOE CO-
ctosHue C annens noyt B 2 pasa vale accoumnpoBa-

nacb ¢ oxupeHuem [8]. Mo gaHHbIM WBEACKNX YYEHbIX g
npakTnyeckun 3goposblx nuy, ¢ UMT 6onee , yem 25 krim
reHotun C/C BcTpevarncs 6onee yem B 2 pasa valle, a
reHotun G/C — noyt B 2 pasa 4valle no CpaBHEHWIO C
nuuamu, y kotopbix nokasatenbs UMT Gbin meHblue 25
Kr/m? [15]. Ha ocHoBaHum aTux HabniogeHwuii aBTopbI
cAaenanv npeanonoXeHue, YTo reHeTUYEeCKU OeTEPMUHU-
poBaHHasi UHAMBMAYanbHas pasHuua B npoaykumm WUI-6
MOXeT ObITb KakMM-TO 06pa3om accoLMMpOBaHHON C pe-
rynsiumen Mmaccbl XMpOBOW TKaHMW.

Tabnuuya 3

Cmpykmypa nonynsayuu nayueHmos pasHbIX 8€C08bIX Kamea2opull ¢ HenakyHapHbIMu uHcynbmamu no OHIT -174 G/C zeHa IL-6

PacnpepneneHue reHo- enotvn, %
pynnbl nauyneHToB P ﬂmnoa GG GIC cic CraTtuctuka
C HopManbHOW MaccoW akTnyeckoe 39,4 30,3 30,3 x2=15,31;
Tena TeopeTnyeckoe 29,7 49,7 20,6 p<0,05. df=2;
cAO llct (akTneckoe 16,2 37,8 46,0 X>=2,78; X%=5,99.
) TeopeTnyeckoe 12,4 45,4 42,2 p>0,05.

% — Qons 8 npoueHmax; )(2 u )(25,— hakmuyeckoe u rnopoz2osoe 3HavyeHusi kpumepus; df — yucrio cmeneHel ceob00bi; p

— Ypo8eHb 3Ha4Yumocmu.

Tabnuua 3 nokasbiBaeT, YTO pacrnpefesieHne reHo-
TunoB B rpynne naumeHtoB ¢ AO Il cT. oTBeyaeT paBHo-
Becuio Xapau-BariHbepra n ctatmctuyecku 3HauMMo He
OTKIIOHSETCA OT Hero, Torga Kak y MnauueHToB C Hop-
MarnbHOW Maccon Tena pacnpegeneHne reHoTurnos [oc-
TOBEPHO CMELLAeTCsl OT PaBHOBECHOIO COCTOSIHUS K He-
[OCTaTKy retepo3nroT. Bo3aMoxHO, B yKpanmHCKoOW mnony-

nauun reteposmrotHoe coctosiHne -174 G/C reHa IL-6 y
nauMeHToB C HOpMaribHOW Maccou Temna siBnseTcs npo-
TEKTVBHbIM (DaKTOPOM OTHOCUTENBHO Pa3BUTUSI Henaky-
HapHbIX HcynbToB. OfHaKo 31O NpeanonoxeHne Tpebdy-
eT JanbHenwero noaTBepXaeHnst Ha Gonee obLIMpHO
rpynne naumeHToB.

Tabnuua 4

HuHamuka KnuHudeckux rnokazameneu coenacHo wkanbi NIHSS npu HenakyHapHbIX UHCYnbmax e 3agucuMocmu om 8ecoeoll

kameeopuu u OHIT-174 G/C 2eHa IL-6

["pynnbl naumeHToOB cAOQOllcrT. C HOpMarsibHOWN Maccou Tena
eHoTwN G/G G/C C/C G/G G/C C/C
CyTkM NoGne uHcybTa 1-e 7,5+0,5 7,1+0,5 7,9+0,7 6,8+0,6 7,6+0,5 7,5+0,4
10-e 5,5+0,6 5,5+0,4 5,4+0,3 4,9*+0,5 3,5+0,3 3,4+0,3

* - docmosepHasi pa3Hula 8 CpasHeHUU ¢ HocumensiMu Opyaux eeHomunos cpedu nayueHmos ¢ HopmasbHol maccol
mena Ha 10-e cymku nocne pasgumusi uHcyribma (p<0,05).

Tabnuua 4 cemaeTenbcTByeT, YTo y nauneHtoB ¢ AO
Il cT. oTcyTCTBYET Kakasi-nubo pasHuua B KIMHUYECKUX
OCODOEHHOCTSIX TEYEHMs1 OCTPOro Nepuoda WMHCYNbTOB B
3aBMCUMOCTM OT reHoTuna. Y nauneHToB Xe C HopMarib-
HoW maccon Tena, npu Hanuumum OHIM 174 G/G reHa IL-6,
MMeeT MEecTO JOCTOBEPHO Bornee TsKenoe KrMHMYeckoe
TeyeHve 3aboneBaHus. DTOT hakT COrnacoBbIBaETCs C
OaHHbIMU aBCTPUINCKOrO MCCrefoBaHNs O TOM, YTO HOCK-
Tenn 174 G/G reHoTMNa MMEKT 3HAYMTENbHO Xyalume

nokasartenu wkansl NIHSS kak Bo Bpemsi rocnutanuaa-
unn, Tak u Yepes 1 Hedernwo nocrne pasBUTUS MHCYNbTa
[6]. XoTa B WMHOMMCKOM MOMNyNAUMM HOCUTENWU reHoTuna
174 G/G, HaobopOoT, XapakTepu3oBanucb HanMinem noc-
ToBEpHO Boree NnerkMx MHCYnbLTOB MpU rocnuTanuaauum
n Gonee GnaronpusiTHbIM TEYEHUMEM OCTPOro nepuoga
3aboneBaHus [3], U3 Yero aBTOpbI cAenanu BbIBOA, YTO
umeHHo G/G reHoTMN UMeEET NPOTEKTUBHbIE CBOMCTBA
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cKoro npoucxoxgenus [3].

Tabnuua 5

Yacmoma pa3sumusi «uH8anudu3upyowux» cocmosiHuli coenacHo MLLP nipu HenakyHapHbIX UHCYIbmax 8 3agucuMocmu om e8ecogol

Kameeopuu u 2eHomuros -174 G/C 2eHa IL-6

Cpok HabntoaeHust npw BbINUCKe yepes 12 Hegenb Nnocne MHCynbTa
pynna nauneHTOB cAO llcr. c Hopmar;l;l-}gm maccon cAO llcr. c Hopmar;l;l-}gm maccon
3Hayenns MLLUP <2 >2 <2 >2 <2 >2 <2 >2
GIG 1 5 3 10 2 4 3* 10*
[eHoTMN G/C 3 11 4 6 6 8 8 2
C/C 3 14 5 5 4 13 9 1

* - docmosepHasi pa3Hula 8 CpasHeHUU ¢ HocumensiMu Opyaux eeHomunos cpedu nayueHmos ¢ HopmasbHol maccoll
mena yepes 12 Hedesib nocrne pazsumusi uHcynbma (p<0,05).

Tabnuua 5 nokasbiBaeT, YTO Y NALMEHTOB C HOpMarb-
HOM Maccoi Tena HabnogaeTcs onpeaeneHHas CTPYKTY-
pu3auusi 4acToTbl PasBUTUST «BbIPAKEHHBLIX» (OYHKLMO-
HamnbHbIX NMOCMNEACTBUIA B 3aBMCUMOCTM OT reHotuna: G/G
romosurotHocTb -174 G/C reHa IL-6 pocTOBEPHO acco-
LMMPYETCH C MOBBILUIEHHOW 4acTOTON Pa3BUTUS «MHBanu-
ansnpyowmnx»  PyHKUMOHAmMbHBIX COCTOSHUIA. [MogobHas
3aKOHOMEPHOCTb Obina 3adMkcupoBaHa U aBCTPUACKUMMN
aBTopamu: Hocutenu 174 G/G reHoTUNa xapakTepusytTca
[OOCTOBEPHO 6oriee 4YacTblM «HEY4OBNETBOPUTENbHLIMY
BOCCTaHOBNEHUEM (B Buae nokasartenen MLLP=4) yepes 3
MecsLa nocne uHcynbTa [6]. B To e Bpemsa y naumeHToB
MHOMIACKOM nonynsaumm Hocutenn G/G reHotuna, HaobGo-
poOT, xapakTepusoBanucb 6onee NonHLIM BOCCTaHOBIEHU-
eM (yHKUMOHarbHbIX cnocobHocten (cornacHo MLUP wn
nHaekca baptenna) kak yepes 3, Tak 1 yepe3 6 mecsLeB
nocrie passutus MHcynbTa [3].

Bo3MOXHO, HeOoCTaTOYHOCTb MPOLECCOB MOCTUH-
CYNbTHOTO BOCCT@HOBIIEHMS Y MWL, C HOpMarbHOW Mac-
con Tena npu romosmrotHoMm -174 G/G cocTosiHuM reHa
IL-6 peanusyloTca yepes creneHb akcnpeccun WUI-6, a
BO3MOXHO 1 Yepe3 Apyrve natodmsnonormyeckme Mexa-
HU3MbI, aCCOLMNPOBaHHbIE C 3TUM reHoTunomM. OTcyTCT-
BME XE€ KaKUX-NMMOO 3aKOHOMEpPHOCTEN YacToTbl hopMU-
pPOBaHUS «UHBANUAU3MPYIOLLNX» PYHKLMOHAmNbHbIX MO-
CrneAcTBMIA B 3aBUCMMOCTU OT reHoTUna npu HenakyHap-
HbIX UHCynbTax y nauneHtoB AO Il CT. MOXHO, BEPOSATHO,
OOBACHUTL  CINULLKOM  HE3HAYUTENBbHBIMU  BIUSIHUSIMUA
OHIM -174 G/C reHa IL-6 Ha KnMHMYeckne 0CcOBGEHHOCTU
3aboneBaHuUsi: NMUNOTOKCMYHOCTL (Hanpumep, B Gasanb-
HOM COCTOSIHMM XMpOBasi TkaHb npoayuupyeT 6Gonee
Tpetn Bcero konudectsa WJ1-6 B opraHunsme [9]) ucknio-
YaeT moaynupytoulee BnuaHue atoro OHI reHa /L-6 Ha
TeyeHue MHCynbToB. To ecTb, B ycnosusix AO Il cT. npo-
BOCManuTenbHble OakTopbl, aCCOLMUPOBAHHBLIE C XNPO-
BOW TKaHbl0, BEPOATHO HWBEMNMUPYIOT BNUSHNE FeHeTnYe-
CKOW COCTaBIAOLLEN.

BbiBOAbI

1. Mpu HenakyHapHbIX MHCYNbTax y nauueHTos ¢ AO
Il cT. gocToBepHO Yalle BcTpevaeTcd -174 C annens re-
Ha IL-6 (DOCTOBEpHO MOBLILIEHA YacToTa reTepo3uroT-
HbIX COCTOSIHUA K romo3uroTHelx C/C cocTosiHuin), no
CpaBHEHMIO C MauMeHTaMm1 C HOpManbHOW Maccon Tena.

2. Y naumeHToB ¢ HopmaneHon maccon tena G/G ro-
MO3UroTHOCTb -174 G/C reHa IL-6 4OCTOBEPHO accouunm-
pyetcs ¢ 6onee TSXKENbIM KMUHUYECKUM TEYEHMEM OCT-
poro nepuoga 3abonesaHunsi, a Takke C NOBLILLIEHHOW Be-
POSITHOCTBIO Pa3BUTUST KUHBANUAN3NPYOLLUXY (OYHKLMO-
HanbHbIX cocTosiHuin (MLUP>2) yepes 12 Hegenb nocne
HenakyHapHbIX MHCYIbTOB.

3. Mpwn AO Il cT. He HabnogaeTcs Kaknx-nMbo 3ako-
HOMEPHOCTEN KIMHMYECKOrO TEeYEeHUs OCTPOro nepuoaa
HenakyHapHbIX WHCYNbTOB WM (QOPMMPOBAHMSA MNO34HUX
KMHBaANUAN3NpyWnx» ¢QYHKUMOHAMbHBLIX MOCNeaCcTBUN
B 3aBucumoctu ot OHI1 -174 G/C reHa IL-6.
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English version: SINGLE NUCLEOTIDE POLYMORPHISM OF -174G/C
INTERLEUKIN-6 GENE IN PATIENTS OF DIFFERENT WEIGHT
CATEGORIES WITH NON-LACUNAR STROKES AND ITS
ASSOCIATIONS WITH CLINICAL AND FUNCTIONAL STROKE
OUTCOMES"

Delva M. Yu.
Ukrainian Medical Stomatological Academy (Poltava, Ukraine)

We studied the single nucleotid polymorphisms (SNP) distribution of -174 G/C interleukin-6 gene (IL-6) and determined
fts associations with functional outcomes after non-lacunar stroke in 33 patients with normal body weight and in 37 pa-
tients with abdominal obesity (AO) II class. The study has involved patients of similar age (56 to 65 years), with the
similar clinical disease severity on admission (5-10 points according to NIHS scale), with relatively similar cerebral lesion
volumes (from 10 to 20 cnr’ ), without diabetes mellitus and severe co-morbidity. Abdominally obese patients II class
with non-lacunar strokes have significantly more common 174 C allele of the IL-6 gene compared with patients with
normal body weight (65% versus 45%, p<0,05). In patients with normal body weight G/G genotype of -174 G/C gene
IL-6 was significantly associated with more severe acute stroke an increased rate of late "disabling" functional states
(values of modified Rankin scale more then 2 points) in 12 weeks after stroke. AO II class hasn't any patterns of clinical
and functional outcomes distribution depending on SNP -174 G/C gene IL-6.

Key words: ischemic non-lacunar stroke, abdominal obesity, interleukin-6, gene, -174 G/C single nucleotide polymor-
phism.
This study is a fragment of the planned research activity of neurological department with neurosurgery and medical genetics

"Ukrainian Medical Stomatological Academy" "Optimization and pathogenetic substantiation of diagnostic and treatment methods of
neurovascular and neurodegenerative diseases with regard to clinical and hemodynamic, hormonal, metabolic, genetic and immuno-

inflammatory factors" (state registration number 0111U006303).

Introduction

In recent years in scientific literature has emerged a
lot of scientific reports which prove independent and sig-
nificant influences of obesity on acute ischemic strokes
and functional outcome. In particular, in previous works
we demonstrated that obese patients (especially with ab-
dominal obesity) had a more severe strokes, more fre-
quent development of various post-stroke complications
and, consequently, longer hospital stay and worse func-
tional outcome [1].

Among the key factors that may determine the clinical
severity of stroke, great importance has the intensity of
local and systemic post-ischemic inflammatory response.
Proinflammatory cytokine - interleukin-6 (IL-6) is one of
the key regulators of post-ischemic inflammatory re-
sponse intensity through the influence on the synthesis
and secretion of acute-phase proteins, chemokines, ad-
hesion molecules, etc. High serum IL-6 level in the first
days after ischemic stroke onset is associated with the
progression of secondary post-ischemic cerebral injury
and is an independent predictor of acute stroke severity
as well as early neurological complications and long-term
functional outcome [10].

The degree of IL-6 blood elevation at acute stroke is
closely correlated with the cerebral lesion volumes [10].
However, we had defined (the article in press), that under
conditions of similar cerebral lesions volumes, abdomi-
nally obese patients (I-Il obesity class) have significantly

increased IL-6 blood levels at 1% as well as at 10" day
after stroke onset compared with normal weight patients.

But the source of a significant IL-6 serum in abdomi-
nally obese patients under conditions of acute ischemic
stroke still remains unknown.

Leptin deficient obese mice, compared with wild-type
ones, have significantly elevated serum IL-6 after exper-
imental ischemic stroke. Because brain tissue level of IL-
6 was decreased in post-ischemic obese mice compared
with wild-type animals, authors suggested that in acute
stroke just adipose tissue is a major source of serum IL-6
[11].

In recent years, a number of investigations had
shown that the degree of increase in IL-6 concentration in
patients with ischemic stroke is largely determined by
genetic factors. Expression of IL-6 is mainly regulated at
the transcriptional level, gene promoter of IL-6 comprises
several single nucleotide polymorphisms (SNP), which
significantly affects the gene transcription. SNP in the
promoter region of IL-6 gene as substitution of cytosine
to guanine at position 174 (-174 G/C) is associated with
changes in IL-6 blood concentration. There are conflicting
scientific data about these associations with ischemic
stroke, as well as about associations between genotype -
174 G/C and clinical and functional features of ischemic
stroke [3, 12]. Inconsistency of above mentioned results
may reflect the regulatory processes’ complexity in post-
stroke inflammatory response, diversity of IL-6 physiolo-

* ™ To cite this English versfon: Delva M. Yu.. Single nucleotide polymorphism of -174g/c interleukin-6 gene in patients of different
weight categories with non-lacunar strokes and its associations with clinical and functional stroke outcomes / / Problemy ekologii ta
medytsyny. - 2013. - Vol 17, N° 3-4. - P. 8 -12.
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gy, may be a consequence of heterogeneity of the stud-
ied patients groups, as well as ischemic strokes, etc.
Perhaps, the -174 G/C SNP of the IL-6 gene is one of the
factors that could determine more severe non-lacunar
strokes and more intensive post-ischemic inflammatory
response in abdominally obese patients.

Purpose of the study was to indentify the distribution
of -174 G/C SNP of the IL-6 gene and to determine asso-
ciations between this SNP and clinical features, as well
as functional outcomes of non-lacunar strokes in patients
of different weight categories.

Materials and methods

In the study we have recruited 70 subjects of both gen-
ders (33 patients with normal body weight and 37 patients
with class 2 abdominal obesity) with acute ischemic non-
lacunar (atherothrombotic and cardioembolic subtypes)
hemispheric strokes. All patients were admitted to Poltava
city hospital not later than 24 hours after stroke onset.

Non-lacunar stroke subtype was verified by
neurovisualization.

Peculiarities of acute ischemic stroke and post-stroke
functional outcome are determined by numerous factors,
among which the most important are the patient's age,
stroke severity at admission (according to National Insti-
tutes of Health Stroke Scale (NIHSS)), the size of the
cerebral lesion, previous strokes, and co-morbidities [14].
Therefore, to unify above mentioned conditions we had
selected patients with relatively similar age (from 56 to 65
years), similar disease’s severity at admission (from 5 to
10 points according to NIHSS), similar cerebral lesion
size (from 10 to 20 cm3). Patients didn’'t have diabetes
mellitus and severe co-morbidities that could influence of
neurological and functional recovery (oncological diseas-
es, convulsive syndrome, hematological diseases, cardi-
ac, liver, kidney and respiratory insufficiencies, progres-
sive angina pectoris, acute myocardial infarction, vascu-
lar dementia, alcoholism, etc). Moreover, patients didn’t
have acute neurological episodes (according to medical
records) and didn’t have neuroimaging signs of previous-
ly unrecognized non-lacunar strokes.

Cerebral lesion volume was estimated by calculating
the approximate volume of an ellipsoid on computed to-
mography brain scans or T-2 weighted magnetic reso-
nance imaging brain scans.

Patient's body weight was determined with mechani-
cal weights during hospitalization. In severe cases, body
weight was measured after patient improvement, or ac-
cording to patient’s relatives. Body mass index (BMI) was
calculated as weight in kilograms divided by the square
of height in meters. Body weight categories were formed
on the basis of BMI: normal body weight - BMI 20.0-24.9
kg/m?, obesity class Il — BMI >35.0 kg/m?. Waist-to-hip
ratio (WHR) was calculated as a measure of abdominal
obesity. Waist circumference was measured with a soft

tape midway between the lowest rib and the iliac crest.
Hip circumference was measured over the widest part of
the gluteal region. According to World Health Organiza-
tion criteria, WHR >0.9 in men and >0.85 in women were
denoted abdominal obesity.

In hospital stroke patients received uniform therapy
(antiplatelet drugs for atherothrombotic stroke, anticoagu-
lant drugs for cardioembolic stroke, hypotensive, meta-
bolic, nootropic drugs, etc), physiotherapy, and massage.
After hospital discharge patients took antihypertensive,
antiplatelet drugs and continued outpatient rehabilitation
services (physiotherapy, speech therapyy, etc.).

The cpicture of stroke linical has been analyzed by
NIHSS score at the 10" day of hospital stay. Post-stroke
functional outcomes were evaluated by modified Rankin
scale (MRS). We had dichotomized functional outcome:
favorable — mRS <2 (patient able to look after own affairs
without assistance) versus unfavorable — mRS>2 (patient
requires assistance in daily life.

Molecular genetic analysis was performed in a labora-
tory «Gentrees LTD» (Poltava). DNA was extracted from
white blood cells using ion exchange resin Chelex-100
[13]. Determination of allelic status of-174 G/C SNP of
the IL-6 gene (rs1800795) was performed as it had been
described by Spanish scientists [4]. Polymerase chain
reaction (PCR) was performed in the thermocycler Tertsik
(DNA-Technology, Russia).

To amplify the fragment of IL-6 gene, which
contains the polymorphic site 174 G/C, oligonucleotide
have been used primers — direct IL6174F:
TGACTTCAGCTTTACTCTTTGT and reverse IL6174R:
AATAGGTTTTGAGGGCCATG. Restriction of the ampli-
fication products was performed using endoculease Lwel
(SfaNIl) (MBI Fermentas, Lithuania). Restriction materials
were analyzed by electrophoresis in 2% agarose gel in
1XxTBE. As molecular weight marker it had been used
DNA pUC19, which was hydrolysed by endonuclease
Mspl (MBI Fermentas, Lithuania). Visualization of amplifi-
cation and restriction products was performed by gel dye-
ing with ethidium bromide and photographing in ultravio-
let light transilluminator.

Statistical processing of the results was performed by
means of software package Statistika Excel. Distributions
of allele frequencies in different weight body groups,
equality of the actual distribution of genotypes, as well as
the actual and theoretical ones (according to Hardy-
Weinberg equilibrium) were analyzed using the criterion
xz. Comparison of functional outcomes rates depending
on the genotype was calculated using Fisher's exact test.
Quantitative data (NIHSS score) is shown as mean (M),
standard error of mean (m). Data from patients were ana-
lyzed using the Mann-Whitney U test for the comparison
of continuous variables. P-value less 0.05 was taken to
indicate statistical significance.
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Results and discussion
M 1 2 3 4 5 6 _ 7 8 9

G/G CIG ciC CIG ciC G/IG CIG ciC CIG

Fig. 1. Electrophoretogram of PCR products genotyped by SNP -174 G/C IL-6 gene: M - molecular weight marker DNA pUC19,
hydrolyzed by endonuclease Mspl.; 1-9 - DNA of patients with non-lacunar stroke and different genotypes.
Restriction fragment of 164 nucleotides pairs matches
174 C allele, the two restriction fragments of 112 and 52
nucleotides pairs matches 174 G allele of the IL-6 gene.

Table 1
Allele frequencies of SNP -174 G/C of the IL-6 gene in patients of different weight categories with non-lacunar stroke
. Genotype . -
Patients group Totally GG G/IC cic Allele frequencies Statistics
normal body weight 33 13 10 10 pe=0,55; pc=0,45 X°=4,57;
df=1;
abdominal obesity 2 class 37 6 14 17 pe=0,35; pc=0,65 XPs=3,84;
p<0,05

n — the number of patients; pc u pc —frequencies of G-allele and C-allele; )(2 u X2 st— actual and threshold criterion value;
df — the number of steps of freedom; p — significance level.

The table 1 shows, in normal weight patients with frequency of this allele was only 47.3% [5]. According to
non-lacunar stroke G-allele is major allele, but in abdom- Austrian researchers, there are no links between-174
inally obese patients major allele is C-allele; and this dif- G/C SNP of the IL-6 gene and risk of ischemic stroke [6].
ference has statistical significance. In literature there are The significant increase of allele 174 C frequency in a
contradictory data about relations between -174 G/C abdominally obese patients may be a manifestation of its
SNP of the IL-6 gene and risk of stroke. In mixed popula- selectivity towards stroke risk, and maybe (that is more
tion of US patients with cardiovascular and cerebrovas- likely) a manifestation of the general population patterns
cular pathology, presence of the -174C allele was asso- — C-allele is associated with obesity. In particular, in
ciated with risk of «silent» MRI infarcts (odds ratio 1.5) French and Swedish populations 174 C allele of IL-6
[7]. Among ltalian patients with stroke history, 174 G al- gene was significantly more common in overweight and
lele was major (66.5%), whereas in the control group the obese people [15].

Table 2
Ratio of -174 G/C IL-6 genotypes in patients of different weight categories with non-lacunar stroke
Patients group G/G G/C C/C
Statistics
n % n % n %
normal body weight 11 39,4 10 30,3 10 30,3 X?=8,73;
df=2;
abdominal obesity 2 class 6 16,2 14 37,8 17 46,0 X’s=5,99;
p<0,05.

n — the number of patients; )(2 u )(2 st— actual and threshold criterion value; df — the number of steps of freedom; p — signif-
icance level.

Table 2 shows the significant increase of C/C homo- tions [2, 8]. According to Swedish scientists, there were
zygotes and heterozygotes frequency and, thus reducing significant odds ratios for the association of CC (2.13)
the proportion of G/G homozygote among abdominally and GC (1.76) genotypes with overweight (BMI>25
obese patients with non-lacunar strokes in comparison kg/mz) in healthy humans [15]. Genetically determined
with normal weight patients. In the analysis of this phe- individual differences in production of IL-6 may be rele-
nomenon it is necessary to take into account the peculi- vant for the regulation of body fat mass. Based on these
arities -174 G/C SNP of the IL-6 gene in obese humans. observations, the authors concluded that genetically de-
In particular, C/C genotype had significantly associations termined individual differences in production of IL-6 may
with abdominal obesity in French and German popula- be relevant for the regulation of body fat mass.
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Table 3

Structure of the population of patients with different weight and non-lacunar strokes according to -174 G/C SNP of the IL-6 gene

: The distribution of gen- Genotype, % -
Patients group otypes 9 GG G/Cyp cic Statistics
normal body weight actual 39,4 30,3 30,3 X°=15,31;
theoretical 29,7 49,7 20,6 p<0,05. df=2;
abdominal obesity 2 actual 16,2 37,8 46,0 X’=2,78; X's=5,99.
class theoretical 12,4 454 42,2 p>0,05.

% — percentages; x° U x’si— hakmuyeckoe U opo2080e 3HayeHus Kpumepusi; df — yucro cmeneHeti c8o600bi; p — ypo-

8€Hb 3Ha4Yumocmu.

Table 3 shows that the distribution of genotypes in
abdominally obese patients corresponds to the Hardy-
Weinberg equilibrium and doesn’t significantly deviate
from it. Whereas in normal body weight patients distribu-
tion of genotypes is significantly deviates from this equi-
librium to a lack of heterozygotes. Perhaps, in the Ukrain-

ian population the heterozygous state of -174 G/C IL-6
genes in normal body weight patients is a protective fac-
tor regarding the non-lacunar strokes. However, this as-
sumption needs to be further confirmed in a more exten-
sive group of patients.

Table 4
Dynamics of the NIHSS score at acute non-lacunar strokes in patients with different weight and -174 G/C SNP of the IL-6 gene
Patients group Abdominal obesity 2 class Normal body weight
Genotype G/G G/C C/IC G/G G/C C/IC
Day after stroke 1% 7,5+0,5 7,1£0,5 7,940,7 6,8+0,6 7,6+0,5 7,54+0,4
10" 5,5+0,6 5,5+0,4 5,4+0,3 4,9*+0,5 3,56+0,3 3,4+0,3

* - significant difference in comparison with other genotypes carriers among normal body weight patients at 10" post-

stroke day (p <0,05).

Table 4 shows that in patients with abdominal obesity
2 class there is no difference in the clinical features of
acute stroke, depending on the genotype. In normal body
weight patients with -174 G/C SNP of the IL-6 gene there
is a more severe clinical course of the disease. This fact
is consistent with results of the Austrian study that 174
G/G genotype carriers have a significantly worse NIHSS

score on admission and at 1% week after stroke onset [6].
Although in the Indian population genotype 174 G/G, on
the contrary, had been characterized by a significantly
milder strokes at admission and more favorable course of
the acute stroke [3], and authors had concluded that G/G
genotype has protective effects against ischemic stroke

(3]

Table 5
The rate of "disabling" states according to mRS after non-lacunar strokes depending on the weight categories and genotype of -174 G/C
IL-6 gene
The observation period at hospital discharge 12 weeks after stroke
: bdominal obesity 2 . bdominal obesity 2 :
Patients group a Omlggs% esity normal body weight a omlggsc; esity normal body weight
mRS <2 >2 <2 >2 <2 >2 <2 >2
G/G 1 5 3 10 2 4 3 10*
Genotype G/C 3 11 4 6 6 8 8 2
C/C 3 14 5 5 4 13 9 1

* - significant difference in comparison with other genotypes carriers in normal body weight patients at 12 weeks after

stroke (p <0,05).

Table 5 shows that in normal body weight patients
there is a certain structuring of functional consequences
depending on the genotype: G/G homozygous state of -
174 G/C IL-6 gene was significantly associated with an
increased incidence of "disabling" functional outcomes. A
similar pattern was recorded by Austrian authors, carriers
of 174 G/G genotype had significantly more often "poor"
functional outcome (as mRS = 4) at 3 months after stroke
[6]. At the same time, in the Indian population, carriers of
G/G genotype, by contrast, had «complete» recovery of
functional ability (according mRS and index Barthel) at 3
and 6 months after stroke [3].

Perhaps the lack of post-stroke functional recovery in
normal-weight and -174 G/G homozygous patients are
realized through the levels of IL-6 expression, and, pos-
sibly through other pathophysiological mechanisms which
are associated with this genotype. The absence of any
regularity between functional outcomes rate and geno-
type in abdominally obese patients may be explained, at
least partially, by too little effects of -174 G/C SNP of the
IL-6 gene on the clinical stroke features: lipotoxicity (for
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example, at the basal state, adipose tissue produces
more than a third of the whole IL-6 amount in the body
[9]) eliminates the modulating clinical effect of this SNP.
Under conditions of abdominal obesity, proinflammatory
factors associated with adipose tissue probably negate
the effect of the genetic component.

Conclusions

1. Abdominally obese patients 2 class with non-
lacunar strokes have significantly more common 174 C
allele of the IL-6 gene (increase of heterozygous and
homozygous states) compared with patients with normal
body weight.

2. In patients with normal body weight G/G genotype
of -174 G/C IL-6 gene was significantly associated with
more severe acute stroke, and an increased rate of late
"disabling" functional states (values of mRS more 2
points) in 12 weeks after non-lacunar stroke.

3. Abdominally obese patients 2 class do not have
any patterns of clinical and functional outcomes distribu-
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tion after non-lacunar stroke depending on -174 G/C SNP
of the IL-6 gene.
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