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NCCIEJOBAHUE HACJIEACTBEHHbBIX ®AKTOPOB
ITPEAPACIIOJIOKEHHOCTHA K PACCEAHHOMY CKJIEPO3Y
N OCOBEHHOCTEUA ETO TEYEHUA B PYCCKOU D THUYECKOMU I'PYIIIIE

Enena Binaguvupoaa XAHOX!, Anekceii Cepreesny POXKJIECTBEHCKUN!,
Ekartepuna AnekceesHa KY/IPABIIEBA?, Anacracus Braaumuposna KAKYJIA!,
Poman Anapeesny JTEJIOB!, Makcum Jleonnnosny @PUIUITEHKO?

ITOY BIIO Owmckas eocyoapcmeennasn meduyunckasn axademus Poczdpasa

644099, e. Omck, ya. Jlenuna, 12

2Hosocubupckuti 20cyoapcmeenHblll YHUGepCUmem
630090, e. Hosocubupck, ya. [lupoeosa, 2

JUnemumym xumuueckoil 6uosoeuu u gynoamenmanviou meduyunvt CO PAH

630090, e. Hosocubupck, np. Jlaspenmoesa, §

Paccestnubiit ckiepos (PC) siBnsiercs: moaureHHbIM 3a00IeBaHNEM, TTPUYEM 3HAYEHUE OTAEIbHBIX TEHOB B Pa3HbIX TMOITY-
JIALIMSIX HEOMMHAKOBO. B utepatype nmpeacTtaBieHo Majio JaHHBIX O TeHETUYECKUX 0co0eHHOCTsAX PC B pycCKUX MOITyJIsi-
musix. C 1ebIo M3yYeHUS BIUSHMS TOIMMOPGHBIX BapuaHToB reHoB T NFo, KIF1b, CD40, TNFRSFIA, IL-18 na hbopmu-
pOBaHUE U TEUEHKME PA3TUYHBIX TUIIOB PACCESTHHOTO CKJIEp03a C y4eTOM IOJIOBOI 3aBUCUMOCTHU Ha TeppuTopuu . OMcka
u OMcKoit o61acti HaMu oGciienoBaHo 265 nauueHToB ¢ PC u 576 mpakTuueckKu 3I0pOBBIX HOHOPOB. OGHApyXeHO,
yto 151800629[G] (TNFo) n rs6074022[C] (CD40) npenpacronaraioT K passutuio PC, npudem rs1800629[G] (T NFo.)
MPEUMYILIECTBEHHO ITOBBILIAET PUCK PEMUTTUPYIOLIETO pacCesiHHOro ckieposa, a rs6074022[C] (CD40) — BTOpUYHO-
nporpeccupyloinero. Takke yCTaHOBJIEHBI NOCTOBEpHas accolanus moaumopdHoro jokyca rs6074022[C] (CD40) c
yMepeHHBIM TeMmnoM mporpeccupoBanus (OR = 1,49 (1,10—2,00), p = 0,0009) u accoumaiusi ¢ BHICOKOIl CpeaHel CKO-
pocthio niporpeccupoBanust (CCIT) ¢ morpaHnuHbIM ypoBHeM 3Hauumoctu (OR = 1,46 (1,03—2,07), p = 0,03). Orme-
YeHBI aCCOLMALIMK C TIOTPAaHUYHBIM YpoBHeM 3HaunmocTH 1s1800629[G] (TNFo) ¢ ymepenHoii (OR = 0,56 (0,34—0,92),
p = 0,02) u Bricokoii (OR = 1,88 (1,04—3,39), p = 0,03) ckopoCTbIO TTPOTPECCUPOBAHMSI.

KmoueBbie cioBa: paccessHHBIN ckiepo3, TNFo, KIFIb, CD40, TNFRSFIA, IL-18.

B Hactosiee BpeMsi M3ydeHUE STUOJIOTMYECKUX
daxkTopoB pa3BuUTHUs paccessHHoro ckieposa (PC) saB-
JISIeTCSl aKTyaJIbHOM Mpo0sieMoii. DTO CBsI3aHO B Iep-
BYIO OYepelb C PaCTylIEl TTOBCEMECTHO 3a00JIeBaeMO-
cteio PC [1] ¥ ¢ mpeuMylIecTBEHHBIM MOpPaXeHUeM
i MoJiogoro Bo3spacta [2, 3]. CoBpemMeHHast KOH-
uenuus aTuosornu PC ocHoBaHa Ha MNpeacTaBieHUN
0 MYJIbTU(HAKTOPUATIBHOCTU 3TOTO 3a00/ieBaHuUsl, MPU-
yeM OOJIBIIMHCTBO aBTOPOB MPUIEPKUBAETCS MHEHUS
0 TJIAaBEHCTBYIOLIEH POJIM TeHETUKHU KaK B Mpeapacno-
noxeHHoctd K PC, Tak 1 B (popMupoBaHUM paz3any-
HBIX KJIMHUUYECKUX opM Oonesnu [4-6]. Kpome Toro,
HeoauHakoBas 3(h(EeKTUBHOCTh J€UEHUs] Yy MallueH-
TOB C KJIIMHUYECKU UIECHTUYHBIMU MPOSIBICHUSIMU 3a-
OoJieBaHUsI HATaJKUBAIOT MCCieaoBaTeseil Ha Tpel-
MOJIOKEHUE O TEHETUYECKOU MPUPOJE 3TUX PATAYUIA

[7, 8]. B HacTosimee BpeMsI METOIOM ITIOJJHOTEHOM-
HOTO HCCJIENOBAaHUS accolalvii uaeHTU(UIIMPOBaH
psii TOMMMOP(MHBIX JIOKYCOB, aCCOLMUPOBAHHBIX C
passutueM PC [9-11]. Tem He MeHee Takue uccie-
JIOBAaHUSI HE TEPSIOT CBOEU aKTyaJIbHOCTH, TaK KakK
TeHETUYECKHE ITUOJIoTHYecKre (haKTOphl MOTYT Ba-
pbUPOBATh B Pa3UYHBIX ITHUYECKUX Tpynmax [5].
KpoMme Toro, B jmTeparype IOACTaBIECHBI PeAKUE U
pa3po3HeHHbIe JaHHbIe 0 TeHeTKe PC B claBsIHCKUX
aTHMYeckux rpymnmnax [5]. Hampumep, He oOHapyxe-
HO yOeaUTeNbHBIX JaHHBIX O BAUSIHUU SNP rs187238
(IL-18) na dpopmupoBanue u tedyeHue PC. [daHHbIe,
Kacamliecs MmoJuMop(GU3MOB APYTUX T€HOB, OYEHb
npoTtuBopednBhl. MccmemoBanne (pakTopoB, BIUSIO-
mux Ha popMupoBanue PC y momeil, mpoxXuBarolmx
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Ha Tepputopun ropoma Omcka m OMCKoO#1 objacTu,
paHee He TTPOBOIUIIOCH.

Lenp mccienoBaHus — U3YYeHWE BIUSHUS TI0-
JMMOp(dHBIX BapuaHToB TeHoB TNFa, KIFI1b, CD40,
TNFRSFIA, IL-181a ¢poopMupoBaHue N TeUeHUE pa3-
JIMYHBIX TUIIOB PAacCeSHHOTO CKJIEpo3a C Y4eTOM IIO-
JIOBOI1 3aBUCMMOCTU Ha Tepputopuu r. OMcka u OMm-
CKOI1 o0yacTu.

Marepuaa 1 METOIbI

Y4acTHHKH uccaenoBanns. st yyacTust B uccieno-
BaHWM OBbLIW TIPUIIAILIEHBI 265 TTAIIMEHTOB C paccesiH-
HBIM CKJIEpPO30M, HAOIIONAIOLINXCS B TOJUKIMHUKAX
ropoga OMCKa WIM MOJy4YaBIIMX CTAallMOHAPHOE Je-
yeHne B OMCKOI 00JIACTHON KJIMHUYECKOW OOJIbHUIIE
¢ nmexabps 2008 mo centsops 2009 roma. Kputepuun
BKJIIOUEHMST: TOCTOBEPHBI IWATHO3 II0 KPUTEPUSIM
McDonald, 2005 [12], mucbMeHHOE corjlace Ha yda-
CTHE B HCCeNoBaHMM. KpuTtepuu MCKIIOUECHUS: He-
BO3MOXHOCTb OJHO3HAYHO OLIEHUTh HPaBUILHOCTD
IMAarHO3a, HECMOTPSI Ha COOTBETCTBUE KPUTEPUSIM
McDonald, npuHamIeXXHOCTb K HEEBPOIICOUTHOMN
pace. OcMOTp TALMEHTOB OCYILUECTBIISUICS Ha IOMY
MIPY TIOTYICHUM TIPEABAPUTEIHLHOIO YCTHOTO COTJIACHS
WIA B YCIOBUSX MOJUKIMHUKHU TT0 MECTY KUTEIbCTBA.
Hesponornueckoe o0cieqoBaHre IIPOBOIMIOCH IO
OOIIETIPUHSATON METOAUKE C MCIIOJb30BAaHMEM IIKAJIbI
HeBpoJiorndeckoro gedunmra KypTike mjis oLeHKHU

HapyIlIeHW OCHOBHBIX HEBPOJOTUYECKUX (DYHKIIMHA.
CyMMapHBII HEBPOJOTUUECKUI NeUITAT OINpeaessii-
cg B coorBeTcTBUU co 1mkanoir EDSS [12], cpemuss
ckopocth nporpeccupoBanus (CCII) BeIcuMTHIBajaCh
Kak otHolueHue EDSS k mmurenbHoCcTH 3a00JI€BaHUS
B rogax. Beigensiim 3 TeMma mporpeccupoBaHMS: Me-
JeHHbI (MeHee 0,25 6/T), ymepennslii (0,25—0,75 6/1)
u 6bicTphiil (6onee 0,75 6/r) [13]. I'pynna KoHTpoS,
KOTOPYIO COCTaBMJIM 576 MpPaKTHYECKU 3I0POBBIX JI0-
HOpPOB, TpoXMBalolUMX Ha TeppuTopuu r. HoBocu-
Oupcka, COOTBETCTBOBAJIA I10 TIOJIy U BO3PACTY IpyTIIie
oompHBIX PC. Bce yyacTHMKM mMCCIeIOBaHUS TTOJIITH -
ChIBaJI MTH(OPMUPOBAHHOE COIJIacHe, B IMPOIIECCe pa-
0OTHI COOJTIONANINCH BCE ITUICCKUE HOPMBL.
Komnekuus JTHK u reHorunupoBanme. MoseKy-
JIIPHO-TEHETUYECKUI aHaau3 o0pas3loB HPOBOAVIN
B MHCTUTYTE XMMUUYECKOU OMonoruM U (pyHIaMEH-
tanbHON MemunuHel CO PAH B r. HoBocubupcke.
JHK Beiaensin u3 3 MJI BEHO3HOU KPOBU C UCHOJIb-
30BaHMEM CTaHIAPTHON MPOLEAYpPbl, BKIIIOYAIOIICH
BBIJIEJIEHUE M JIM3UC KJIETOK KPOBU, TMAPOIU3 Oes-
koB mporemHa3oi K, oumcrky JHK »skcTpakmuei
npumecei ¢peHo-xiropodopmom 1 ocaxnenune JHK
sTaHonoM [14]. eHoTMIIMpOBaHWE BHITIOIHSIN Me-
TOHaMHU aJUleNib-CHeU(UIHON aMIIMDUKAIIUN C
JeTeKIUel pe3ylIbTaTOB B PeXMME pPealbHOTO Bpe-
MEHM WIHA C KCIIOJb30BaHMEM TEXHOJOTMHM KOHKY-

Tabauua 1

Yacmomsi écmpeuaemocmu anneneii noaumoppHoix aokKycog rs187238 (IL-18),
rs10492972 (KIFIB), rs4149584 (TNFRSFI1A), rs1800629 (TNFo,) u rs6074022 (CD40)

rs187238 (IL-18)
Yacrora Yacrora OR, (95% C.1.) 3
amnens G anmnens C Prw Annens pucka — C HATCHHC D,
PC 0,70 0,30 0,24 1,00 0.98
KoHTpoJb 0,70 0,30 0,57 (0,77—1,30) ’
rs10492972 (KIF1b)
Yacrora Yacrora OR, (95% C.1.) 3
amnenst T amnens C Prw Annens pucka — C HATCHHC D,
PC 0,68 0,32 0,67 0,98 0.85
KoHTpoJb 0,68 0,32 0,70 (0,78—1,22) ’
rs4149584 (TNFRSFI1A)
Yacrora Yacrora OR, (95% C.1.) 3
amnens G amnens A Prw Antenb pucka — A HAteHue p,
PC 0,99 0,01 1,00 0,41 0.09
KoHTpoJb 0,98 0,02 0,19 (0,14—1,18) ’
rs1800629 (TNFa)
Yacrora Yacrora OR,  (95% C.1.) 3
amnens G amnens A Prw Annensb pucka — G HA4CHMNE P,
PC 0,93 0,07 1,00 1,91 0,0005
KoHtposb 0,87 0,13 0,19 (1,32—2,76)
rs6074022 (CD40)
Yacrora Yacrora OR,  (95% C.1) 3
amnens T anmnens C Prw Annens pucka — C HA4eHME p,
PC 0,69 0,31 0,66 1,40 0,004
KonTtpoib 0,76 0,24 1,00 (1,11-1,76)

lpumeuanue: p,, ,, — paBHoBecue Xapau — BaiinGepra; 3nech u B Ta0a1. 2, 3 OR, — yacToTa ajiens pucka B CPaBHEHUU
C YacTOTOM MPOTEKTUBHOTO ayiens (y2-aHamus), 95 % C.I. — 95% noBepuTeNbHBIN MHTEPBAJ.
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pupytoniux TagqMan-30HI0B, KOMILJIEMEHTApPHBIX
nosuMopdhHbM yuyactkam JHK. Ammiuduxkanmio
MpPOBOIMIN C TIoMolIblo amiummdukaropa iCycler
iQ5 (Bio-Rad, CIIIA).

Cratucruyecknii anaim3. CTaTUCTUUYECKYIO 00padoT-
Ky JAHHBIX IIPOBOAWIA C ITOMOILBIO ITaKeTa IPUKIAMI-
HBIX TporpaMM Statistica 6.0 (StatSoft, Inc., CIA).
KpuTtnueckoe 3HauyeHHe YpOBHSI CTAaTUCTUYECKOM 3Ha-
YUMOCTM TIpU TIPOBEPKE HYJEBBIX TMIIOTE3 C YU4ETOM
nonpaBku boHdepponu npuHuManu paBHbM (0,0125
(0,05/4 = 0,0125). g Bcex KOJIMYECTBEHHBIX TTPU3HA-
KOB B CPaBHMBAEMBIX TPYIIax MPOU3BOAWIACH OIICHKA
MeAWaHbl ¥ CTAaHAAPTHOTO OTKJIOHEHUs (TpU3HAK OITH-
ceiBasics kKak M £ SD). Cuuranu, 9To IpU3HAKA HACTIe-
IIYIOTCSI COTJIACHO aIIUTHBHOM MOJEIM HacCJleIOBaHMS.
Tectbl Ha cobmogeHME paBHOBecus Xapau — BaiiH-
Oepra u BbIsIBJICHUE accoliMalivii MeTonoM IlupcoHa y?
TPOBOJWIIN € TTOMOIIIBIO TTporpamMMbl DeFinetti Ha caiite
HMHctutyTa reHeTuku yenobeka (MionxeH, I'epmaHus;
http://ihg2.helmholtz-muenchen.de/cgi-bin/hw/hwal.pl).

HyneBbiMu rumote3amMu SIBJSIZIOCH COOTBETCTBME pac-
npeneneHnio Xapau — BaitHOepra m oTCyTCTBHE acco-
mranuu (oTHoireHue maHcoB OR = 1).

Pe3yabTaThl B 00cy)KaeHHE

IMauueHTsl ObLIM pasfesieHbl Ha 3 TpyMIbl COOT-
BETCTBEHHO THUITY TeueHUs 3a0oaeBanust: 148 (55,8 %)
yenoBek ¢ pemurtupyiomum (PPC), 85 (32,07 %)
co BropuyHo-nporpeccupytomum (BITPC) u 32
(12,07 %) c¢ nepBuuno-nporpeccupyomum (ITITPC)
TUIIOM TedyeHMs 3aboieBaHus. CpelHUI Bo3pacT Bcex
OOJIBHBIX cocTaBisia 35,6 = 11,6 roga, 3HAYMMBIX pas-
JIMYUI B BO3pACTe MEXIy I'PyMIlaMu He BBISIBJIEHO.

ITepBoii 3agaueil Halllero UCCAEJOBaHUS CTAIO U3Y-
YeHWe BIIMSTHUS ITOMMMOP(GHBIX BapraHToB reHoB TN Fa,
KIFI1b, CD40, TNFRSFIA, IL-18 Ha TipenpacrnoioXeH-
HOCTb K pacCesiHHOMY CKJIEpO3y U ero TUMaM y TipeicTa-
BUTEJIEN PYCCKOM 3THUYECKOM TPYIIIbI, ITPOXMBAIOLLIUX
Ha Tepputopuu I. OmMcka u OMckoi obmactu. Pacmpe-
JIeJIEHVEe TEHOTUIIOB COOTBETCTBOBAJIO OXKUAAEMbIM TIPU
paBHOBecuu Xapau — BaiiHOepra B rpyrine OOJbHBIX

Tabauya 2

Pacuem omuowenus wancos 015 aineneil pucka 6 NOOSPYNNax ¢ paziudHoim munom mevenus PC

rs187238 (IL-18) G/G G/C C/C OR, (95% C.1.) 3nayenue p,
PPC 78 54 14 Ta6m. 1
MI1PC 15 13 3 0,95 (0,54—1,69) 0,87
BITPC 39 33 10 0,88 (0,61—1,28) 0,51
Konrponn 143 115 27
rs1800629 (TNFa) G/G G/A A/A OR, (95% C.1.) 3nayenne p,
PPC 129 18 1 2,09 (1,29-3,40) 0,0024
MI1PC 25 6 0 1,41 (0,60—3,34) 0,43
BITPC 73 13 0 1,85 (1,03-3,35) 0,04
KonTposnb 426 138 6
rs10492972 (KIF1b) T/T T/C C/C OR, (95% C.1.) 3navenue p,
PPC 72 58 16 1,07 (0,81—1,42) 0,62
M[I1PC 13 16 2 1,00 (0,58—1,73) 0,99
BITPC 37 35 10 0,95 (0,67—1,34) 0,76
KonTtpoisb 258 254 57
rs6074022 (CD40) T/T T/C C/C OR, (95% C.I.) 3nauenne p,
PPC 72 63 13 1,36 (1,02—1,80) 0,03
MI1PC 16 14 1 1,10 (0,61—1,97) 0,75
BITPC 37 40 9 1,61 (1,14—2,27) 0,0067
Kontponn 322 205 32
rs4149584 (TNFRSFI1A) G/G G/A A/A OR, (95% C.1.) 3nauenne p,
PPC 131 2 0 2,47 (0,85—7,21) 0,09
MI1PC 28 0 0 2,44 (0,15—40,72) 1,42
BITPC 73 2 0 1,56 (0,36—6,71) 0,77
KonTpoins 511 20 1
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Tabauua 3
Pacuem omnowenus wancos oasn annenell pucka 6 nodepynnax ¢ paziuunou CCII
rs187238 (IL-18) G/G G/C C/C OR, (95% C.1.) 3navenue p,
Huskasa CCII 27 15 5
Ymepennasi CCII 63 47 13 1,00 (0,72—1,40) 0,99
Bricokas CCII 44 35 9 1,02 (0,70—1,48) 0,90
KonTpoinb 143 115 27
rs1800629 (TNFo) G/G G/A A/A OR,  (95% C.1.) 3navenne p,
Huskas CCII 37 11 0 0,85 (0,45—1,64) 0,63
VYmepennas CCII 103 19 0 0,56 (0,34—0,92) 0,02
Bricokas CCII 75 11 1 1,88 (1,04—3,39) 0,03
KonTposnb 426 138 6
rs10492972 (KIF1b) T/T T/C Cc/C OR, (95% C.1.) 3navenue p,
Huskas CCII 20 24 3 1,02 (0,65—1,60) 0,93
VYmepennas CCII 55 57 12 1,02 (0,76—1,36) 0,92
Bricokas CCIT 46 29 10 1,18 (0,83—1,68) 0,84
Koutponb 258 254 57
rs6074022 (CD40) T/T T/C C/C OR, (95% C.1.) 3nayenue p,
Huskas CCII 24 22 3 1,26 (0,80—2,00) 0,99
Ymepennas CCII 59 52 14 1,49 (1,10—2,00) 0,009
Bricokasg CCII 37 45 5 1,46 (1,03—2,07) 0,03
Konrponn 322 205 32
rs4149584 (TNFRSF14) G/G G/A A/A OR, (95% C.1.) 3Havenue p,
Huzkast CCIT 44 0 0 3,8 (0,23—63,5) 0,57
Ymepennas CCIT 111 3 0 1,58 (0,47—5,34) 0,60
Boicokast CCI1 75 1 0 3,19 (0,43—23,82) 0,36
Konrponn 511 20

PC u rpymnme KOHTpOJISI IUISI BCEX MCCIIECIOBAHHBIX TIO-
JIMMOPGHBIX TOKYycOB. OOHApYXEHO, YTO MOTUMOP(HBIE
BapuaHThl TeHOB IL-18, KIF1b, TNFRSFIA B uccienye-
MOI1 BBIOOpPKE He BJIMSIOT Ha MPeapacrojioXKeHHOCTh
K PC (ta6a. 1) B omiuve OT JaHHBIX, IOJYYEHHBIX B
JIPYTUX TTOMYJISIIMSIX: B YaCTHOCTH, y xkuteneit Mcnanum
B. Swaminathan m coaBTOpBI OOHAPYXWIM accolva-
mmio rs4149584 B rene TNFRSF1A [15]. Hamu ycra-
HOBJICHO, YTO YacTOTa BCTpeyaeMOCTH ajuienst pucka G
rommmopdHoro Jokyca rs1800629 (TNFo) n amnenst C
ronmMopdHoro Jokyca 1s6074022 rena CD40 ngoctosep-
HO BhIIIe y MaureHToB ¢ PC, 4yeM y Il KOHTPOJILHOM
rpymnsl (p, = 0,0005 u p, = 0,0039 cooTBEeTCTBEHHO)
(cM. Tada. 1). IMonydeHHBIE pe3yJbTaThl COIIACYIOTCS C
IaHHBIMU psiIa uccienopareseit, cpsa3piBaloiux SNP B
reHe CD40 ¢ npenpacnonoxenHocteio K PC. J. Cathy
M COaBTOPHI TMOJYYMJIM cIalble JOoKa3aTeabCTBa Ooee
CUJILHOTO BIMSIHUSI TOJMMOpPGHOro Jiokyca rs6074022
Ha mokasaTeiau Tskectd PC y myxuuH [16], omHako
JIpyTYe aBTOPBI HE YCTAHOBWIN CBS3¢H MOIMMOP(hH3MOB
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B reHe CD4(0 c mokazaTelsIMU TSDKECTU M CKOPOCTBIO
nporpeccupoBanus PC [10]. Pso aBTOpoB coob1aror,
yro 1510492972 (KIFIB) accouunpoBaH ¢ PC, ogHako
PUICK, CBSI3aHHBIN C TIOJMMOPGU3MOM 3TOIO TeHa, yBe-
JIMYMBAJICS HecyllecTBeHHO [16, 17]. Kpome Toro, 6b110
BBISIBJIEHO OTCYTCTBUE BIMUSIHUSI 3TOrO MOJIUMopdusMa
Ha TPOTPeCCUPOBAHUE HETPYAOCIIOCOOHOCTH, a TaKxkKe
pa3nuuil 1Mo Mojly y HocuTesiel aToro reHa [9].

Janee HaMu ObLI MPOBE/ICH aHAIM3 PUCKA PA3BUTUS
TOTrO WX UHOTO TuMa TeyeHuss PC B 3aBucCMMOCTH OT
TeHOTUIIOB UCCeIyeMbIX TeHOB (Taba. 2). B mpoiecce
aHaJlu3a YCTaHOBJIEHO, YTO HacjefoBaHue awuieiss G
rosimMopdHoro Jokyca rs1800629 (TNFa) noBbllIaio
puck pazsutus PPC (p = 0,0024); ecTb TeHACHLIUS K
yBenaunyeHuto 111 BITPC (p = 0,04). 3Haunmble OT/IM-
YUS YaCTOT BCTPEUAEMOCTH aJIjIesieil TakKe MOJTydeHbI
st mouMopdHoro Jtokyca rs6074022 (CD40), nipu
9TOM aJljIeJId 3TOTO MOJMMOPGHOro JokKyca, ¢ yde-
TOM MHOXECTBEHHOCTH CPaBHEHWI, JTOCTOBEPHO He
BJIMSIIN Ha TIpeapacioioxeHHocts K PPC (p = 0,03),
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BO3MOXHO, MPHU YBEIMYCHUU OO0BeMa BBIOOPKM CTa-
TUCTUYECKN 3HAYMMBII YpOBEHb OBLI OBl TOCTUTHYT.
YCTaHOBJIEHO BJIMSIHME 3TOTO MOJMMOPGHOro JIOKyca
B reHe CD40 na dopmuposBanrie BITPC (p = 0,0067)
(cM. Tada. 2).

CrenyonM 3TaloM aHajm3a OBIJIO MCCIIeI0Ba-
HUE CBSI3U TEHOTHUIIOB MCCJIEAYEMBIX TEHOB C TeMITaMU
nporpeccupoBaHusi PC B omcKoii BeIOOpKe (Tada. 3).
YcraHoBIEHBI CTATUCTUYECKU 3HAYMMas CBSI3b IT0JIH-
MopdHoro jokyca rs6074022 (CD40) ¢ ymMepeHHBIM
temrioM nporpeccupoBanus (p = 0,009) 1 TeHaeHLIMS
K Haymuuio cBsa3u ¢ Beicokoir CCIT (p = 0,03). Cra-
TUCTUYECKN 3HAUYUMBIX CBSI3el C APYTUMU TeHaMUu He
00HAapyXeHO, OJHAKO BBHIIBJICHA TEHIEHIIMS K 3aBU-
CHUMOCTH MEXIY IMoJUMOpGHBIM JIoKycoMm 11800629
(TNFo) 1 yMEpeHHO M BBICOKOM CKOPOCTBHIO IpPO-
rpeccupoBanus (p = 0,02 u p = 0,03 COOTBETCTBEHHO).
ITo HalIMM JAHHBIM, OCTaJbHBIE JIOKYCHI HE CBSI3aHBI
¢ CCII (cm. Ta6a. 3). Hamm pesynabTaThl OTIMYAIOT-
cs OT JaHHBIX psima aBTopoB: S.V. Ramagopalan [3],
E. Kamali-Sarvestani [18], S. Risti¢ [19], J. Drulovic
[20] 1 X coaBTOpPHI HE OOHAPYXWIM CYIIECCTBEHHBIX
accouuanuii noaumopdusmon —308G/A u —376 G/A
C TUIIAMU TE€YEHMST WU TsoKecThio PC.

3akmoueHue

OTCyTCTBME accolMalMu TOJIUMOP(HBIX JIOKY-
coB 15187238 (IL-18), 1510492972 (KIF1b), 154149584
(TNFRSFIA) B HallleM peIUIMKaTUBHOM MCCJIe0Ba-
HUM MOXET TOBOPUTH KaK 00 OTCYTCTBMM CBSI3U BBI-
OpaHHBIX TOJUMOPGHBIX JIOKYCOB ¢ pa3Butuem PC y
xutenaeir OMCKoOM o0jlacTu, TaK M O HEZOCTATOYHOMN
MOIITHOCTH ucciaenoBanud. g rewoB KIFI1b, IL-18
yacToTa BCTPEUAEMOCTH aJlJiejisl pUCKa B Halllel ToITy-
JIIUMU cocTaBisieT okosio 0,3, pacrpocTpaHeHHOCTh
PC — 0,0003 B momyssiumu. JJist JaHHOTO KOJIMYECTBa
nauureHToB (0koJio 250 yenoBek) ¢ MolHOCThIO 80 %
M YPOBHEM cTaTUCTHUYecKoi 3Haummoctu 0,05 MoxX-
HO oOHapyxuTh accoumauuu ¢ OR > 1,4, [Ing rena
TNFRSIA, nng KOTOPOTO 4YacToTa BCTPEYaecMOCTH
ajuienst pucka cocrtasisieT npuMmepHo 0,02 B Hauiei
TOMYJISILIMK TIPU TaHHOM pa3Mepe BBIOOPKHU, C MOIII-
HocThi0 80 % M ypOBHEM CTAaTUCTUYECKOW 3HAYUMO-
ctu 0,05 MBI MOXEM BBISIBUTb aCCOILIMAILIMU TOJIBKO C
OR > 2,3. Insg nomumopdusmoB reHoB TNFau CD40,
MOKa3aBIIMX acCOlMAllMI0 B HallleM MCCJIeAOBaHUH,
JMIOCTUTHYTas MOILIHOCTH cocTtasisieT 93 u 82 % co-
oTBeTCcTBeHHO. CliemoBaTe/IbHO, MOXHO CYUTATh, YTO
MBI MCKJTIOYaeM OIIMOKY BTOPOTO poja.

CymMmapHo, 1s1800629[G| (TNFo) n 1s6074022[C]
(CD40) npenpacnoyaraioT K pa3sutuio PC, npuuem
rs1800629|G] (TNFo) mpeuMylleCTBEHHO TOBBIIIAET
puck PPC, a rs6074022[C] (CD40) — BIIPC. Takxe
YCTaHOBJICHBI JOCTOBEpHAsl acCOLMALUST MOJUMOPd-
Horo Jokyca rs6074022[C] (CD40) ¢ yMepeHHBIM TEM-
nom miporpeccupoBanus (p = 0,0009) u accouuanus ¢
Beicokoii CCIT ¢ morpaHMYHBIM YPOBHEM 3HAUYMMOCTH
(p = 0,03). OT™MedeHbI accolali ¢ MOTPAHUYHBIM
ypoBHeM 3HauuMocTu 151800629[G]| (TNFo) ¢ yme-
pennoii (p = 0,02) u Beicokoit (p = 0,03) cKOPOCTBIO
IIPOrpPeCcCUpPOBaAHUS.

BIONNETEHb CO PAMH, TOM 31, Ne 1, 2011 r.

Pabora noazep:kana MHTErpalyOHHBIM IPOEKTOM
Ne 17 «I'eHoMHbIE OCHOBBI MOJBEPKEHHOCTH YACTHIM
3200/I€EBAHASIM YeJIOBEKA M Mpo0JeMa IeHeTHYEeCKOro
TeCTHPOBAHUS»

Cnucok JaurepaTypbl

1. boiiko A.H., Cmupnosa H.D., 3oromosa C.H.,
Tyces E.U. OniuaeMUoIOTUS U STUOJIOTUST PACCESTHHOTO
ckiepo3sa // Consilium medicum. 2008. 10. (7). 5—8.

Boiko A.N., Smirnova N.F., Zolotova S.N., Gu-
sev E.I. Epidemiology and etiology of multiple sclero-
sis // Consilium medicum. 2008. 10. (7). 5—8.

2. Iyces E.HU., boiiko A.H. PaccessHHbII CKJIEepO3:
IOCTYDKeHUS necatuinetus // 2KypH. HEBPOJIOTMU WU
ncuxuatpun. 2007. (S4). 4—12.

Gusev FE.I., Boiko A.N. Multiple sclerosis:
achievement of decade // Zhurn. nevrologii I psikhi-
atrii. 2007. (S4). 4—12.

3. Ramagopalan S.V., DeLuca G.C., Degenhardt A.
et. al. The genetics of clinical outcome in multiple scle-
rosis // J. Neuroimmunol. 2008. 201—202. 183—199.

4. 3asaruwun H.A., Eauceeea /I.JI. IlaToreHeru-
yecKasl Teparusl paccessHHOro ckieposa // Jlewamuii
Bpau. 2009. (9). 43—46.

Zavalishin 1.A., Eliseeva D.D. Pathogenic ther-
apy of multiple sclerosis // Letchaschii vrach. 2009.
(9). 43—46.

5. Cusepyesa C.A. DNIUAEMUOJOTUIECKAE W HUM-
MYHOJIOTUYECKHUE OCOOEHHOCTU PACCESHHOTO CKJle-
po3a B TioMEHCKOM pervoHe: aBroped. auc. ... a-pa.
Men. HayK. M., 2009.

Sivertseva S.A. Epidemiological and immuno-
logical features of multiple sclerosis in Tyumen region:
abstract of thesis. ... doct. med. sciences. M., 2009.

6. Aulchenko Y.S., Hoppenbrouwers 1.A., Ramago-
palan S.V. Genetic variation in the KIFIb locus in-
fluences susceptibility to multiple sclerosis // Nature
Genetics. 2008. 40. 1402—1403.

7. Ghabaee M., Bayati A., Saroukolaei S.A.
et al. Analysis of HLA DR2&DQ6 (DRB1*1501,
DQA1*0102, DQB1*0602) haplotypes in Iranian pa-
tients with multiple sclerosis // Cell. Mol. Neurobiol.
2009. 29. 109—114.

8. Byun FE., Caillier S.J., Montalban X. et al. Ge-
nome-wide pharmacogenomic analysis of the response
to interferon beta therapy in multiple sclerosis // Arch.
Neurol. 2008. 65. 337—344.

9. Martinelli- Boneschi F., Esposito F., Scalabrini D.
et al. Lack of replication of KIFIb gene in an Italian
primary progressive multiple sclerosis cohort // Eur. J.
Neurol. 2010. 17. (5). 740—745.

10. Ramagopalan S., DeLuca G., Morrison K. et al.
Analysis of 45 candidate genes for disease modifying
activity in multiple sclerosis // J. Neurol. 2008. 255.
1215—1219.

11. Drulovic J., Popadic D., Mesaros S. et al. De-
creased frequency of the tumor necrosis factor alpha
—308 allele in Serbian patients with multiple sclero-
sis // Eur. J. Neurol. 2003. 50. 25—29.

117



Xanox E.B. u dp. Hccaedosarnue nacaedcmeeHHbix (hakmopoe npedpacnonoxceHnocmu... / c¢. 113—118

12. KnuHuyeckass KapTuHa, TMAarHOCTUKA U Jiede-
HME paccessHHoro ckiieposa / I1od ped. @.A. Xabupos,
A.H. boiixo. Kazann: Mennumnaa, 2010. 88 c.

Clinical picture, diagnostics and treatment of
multiple sclerosis / Eds. F.A. Habirov, A.N. Boiko. Ka-
zan: Meditsina, 2010. 88 p.

13. bapabaw H.A. BapraHTbl TeUeHUS 1 Ka4yeCTBO
>KM3HU OO0JIbHBIX PACCESHHBIM CKJIEPO30M B AMYPCKOI
obnactu: aBToped. Auc. ... KaHa. Men. Hayk. HoBocu-
onpck, 2007.

Barabash I.A. Variants of courses and quality of life
of patients with multiple sclerosis in Amur region: abstract
of thesis ... cand. med. sciences. Novosibirsk, 2007.

14. Manuamuc T., @Ppuu 3., Combpyk Hxuc. Mone-
KyJIsipHOe KJIoHupoBaHue. M.: Mup, 1984. 480 c.

Maniatis N., Frich E., Sembrouc J. Molecular
cloning. M.: Mir, 1984. 480 p.

15. Swaminathan B., Matesanz F., Maria L. et al.
Validation of the CD6 and TNFRSFIA loci as risk fac-

RESEARCH ON HEREDITARY FACTORS

tors for multiple sclerosis in Spain // J. Neuroimmu-
nol. 2010. 223. 100—103.

16. Jensen J.C., Stankovich J., Van der Walt A. et al.
Multiple sclerosis susceptibility-associated SNPs do
not influence disease severity measures in a cohort
of Australian MS patients // PLoS One. 2010. 5.
e10003.

17. Ramagopalan S.V., Ebers G.C. Genes for mul-
tiple sclerosis // Lancet Neurol. 2008. 371. 283—285.

18. Kamali-Sarvestani E., Nikseresht A., Aflaki E.
TNF-alpha, TNF-beta and IL-4 gene polymorphisms
in Iranian patients with multiple sclerosis //Acta Neu-
rol. Scand. 2007. 115. (3). 161—166.

19. Risti¢c S., Lovreci¢ L., Starcevic-Cizmarevic N.
et al. Tumor necrosis factor alpha —308 gene polymor-
phism in Croatian and Slovenian multiple sclerosis pa-
tients // Eur. J. Neurol. 2007. 57. 203—207.

20. Ebers G.C. Environmental factors and multiple
sclerosis // Lancet Neurol. 2008. 7. 268—277.

OF MULTIPLE SCLEROSIS SUSCEPTIBILITY
AND PECULIARITIES OF ITS COURSE IN RUSSIAN ETHNIC GROUP
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Multiple sclerosis (MS) is a polygenic disease; significance of separate genes is unequal in different populations. There are
not enough information about MS genetic features in Russian populations. Polymorphous locus selection was based on
contribution of its products in pathogenesis of MS. An aim of the study was to examine the influence of polymorphous
locus on MS susceptibility and clinical course subject to gender in Omsk and Omsk district. Material and methods:
265 patients with MS and 576 healthy controls were examined. Results: inheritance of G allele of the polymorphous locus
rs1800629 (TNFa) increases the MS risk twofold, C allele of polymorphous locus rs6074022 (CD40) — in 1,5 times in
Russian ethnic group. Therewith rs1800629 (TNFa) primary increases the risk of relapsing-remitting MS development
and rs6074022 (CD40) — of secondary-progressive. Association between rs6074022 (CD40) and moderate rate of disease
progression (OR = 1,49 (1,10—2,00), p = 0,0009) and a tendency to severe rate (OR = 1,46 (1,03—2,07), p = 0,03) was
established. The tendency to association between rs1800629 (TNFo) and moderate (OR = 0,56 (0,34—0,92), p = 0,02) and
severe rate (OR = 1,88 (1,04—3,39), p = 0,03) of disease progression was shown.

Key words: multiple sclerosis, TNFo, KIF1b, CD40, TNFRSFIA, IL-18.
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