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B CTAThe NPeICTABACHE! Pe3yJISTaThl ACCOLMATHBHOTO MCCIE0BaHNA € TyDepKyesoM erkux 17 renos, obaaaronusx mupokoit edepoii
KOMIETEHLAH, IPOLYKTH KOTOPEIX MHMOPMATHEHEI 110 OTHOLIEHMIO K PA3BUTHIO MHOTO(DAKTOPHBIX 3a00.1eBAHNI Pa3/TH4HON STHONIOTHH,
Haubonpinee YHeI0 acconnammil suistsaeHo ¢ rerom NOS3 (8 sactrocts, ¢ rs1799983) — saperucTpHpOBaHbl ACCONMALIMHE KaK ¢ Tybepiye-
som sterkux B enom (p = 0,003), Tax u ¢ ero kiunEyecknyu hopmamit (p = 0,006), yporrenm pacnaia Tkanu (p = 0,029), snnodenorunam i
(0,002 < p <0,033 1715 pasnBIX KAHHgecKkux npusnaxos). C usyuyenHoil maTonorueil b 1ieJIoM aCCOUHMPOBAHEI TAKKE COYeTAHUS FeHOTHIIOR
VNTR/1s1799983 (resx NOS3), rs3746190,/1s11575926 (ren IL12RBT), 1s909253,/rs1800629 (rensi LTA/TNF). Kpome Toro, ¢ KauecTpen-
HBIMH W KOJMHECTBEHHBIMM NIPH3HAKAMY NpH TyOepKyJieae JIETKHX aCCOMUPOBAHDI TIOIHMOP(HbIE BADHAHTH [EHOB TNF, LTA, TNFRSF1B,
IL12RB1,IFNGR2, ADRB2, IL4R, GNB3. AcconmaTipHoe Hcclieiopatine redos GNB3, PPP3R1, GATA4 ¢ TybepKyie3om NpoBeeHO BIIEPBLIE.

Kuoueeste caosa; TybepKyaes Aerkux, MHOrodaxTopHble 3a60/eRaHHA PA3TUUHON ITHONOTHH,

The articles presents results of associative study of pulmonary tuberculosis and 17 genes with the wide competence field, which products
are informative in relations to development of multi-factorial diseases of various etiology. The biggest number of associations was found
out to the gene of NOS3 (in particular with rs1799983) — they were registered as associations with pulmonary tuberculosis in general
(p = 0.003), and with its clinical forms (p = 0.006), tissue destruction level (p = 0.029), endophenotypes (0.002 < p < 0.033 for various
clinieal manifestations). The following combinations of genotypes of VNTR/rs1799983 are generally associated with studied pathology
(gene of NOS3), rs3746190 /1511575926 (gene of IL12RB1), rs909253 /rs1800629 (gene LTA/TNF), Moreover the following polymorphous
variants of genes are associated with qualitative and quantitative signs of pulmonary tuberculosis: TNF, LTA, TNFRSF1B, I[L12RB1, IEFNGR2,

ADRB2, IL4R, GNB3. The associative study of genes of GNB3, PPP3R1, GATA4 with tuberculosis was conducted for the first time.

Key words: pulmonary tuberculosis, multi-factorial disease of various etiology.

HceneioBanuio reHeTHYeCKUX OCHOB [10/[BEPIKEH-
noctu Th yaensiercst Gonbimoe BHUMaHUE. YiKe T0Ka-
3aHO HAIMYME KaK MMHUMYM Tpex opM reHeTHHeCKOM
PENPACTIONOKEHHOCTH K 3TOMY 3a00JI€BAHMIO; TIOJIH-
reHHOW (COBOKYTIHOCTD ajuieneit co crabpivu acdex-
TaMK ), MailopreHHON (OJMH UJIU HECKOJBKO TreHOB
¢ CHJTBHBIM 3((EKTOM ) 1 MOHOTeHHOH (OZIHH I'eH € «J(e-
TepMUHHCTCKUM> addextom) |9, 11]. B anexTponnoii
base nanubix HugeNet [16] copepxuTes undopmalus
yoke Gonee wem o 300 reHax, MCCaeOBAHHBIX Ha IIPE/I-
Mert accorranuu ¢ Th. [JoMiHM0O MHOTOUHCJIEHHBIX
acconuauuii ¢ T reHOB HMMYHHOH CHCTEMBI, IOATBED-
*JIaeTcA 3HAUHMOCTh B Pa3BHTHUH 9TOTO 3a00JI€BaHUA
1 moauMopdu3Ma APYTUX IPYII FEHOB, HAIpUMeEp
OTBETCTBEHHBIX 34 ITPOIIECCH AllONTO3a U ayTodaruy,
BHYTPUKJETOYHBLT TPaHcopT HoHOB U T. 1. [1, 8, 12].

Iens uccmenoBans — NPOBECTH AHANN3 ACCOLHA-
it ¢ Th nerkux mmpoxkoro crekTpa reHoB ¢ BeIpa-
KEeHHBIMH IUIEH0TponHbIMU 2ddeKTaMu, BRICTYIAIO-
HIMX B POJIM KAHAUJIATHBIX [10 OTHOIIEHHIO K PA3SBHTHIO
MHOTODAaKTOPHBIX 3ab0IeBaHUH Pa3mHYHON 3THOMO0-
MM, -

* ABTOPCKMIl KOMIEKTHE BHIDAKAET OJarofapHOCTh KOJUIEraM, NPHHHMABIIHM Y4acTHe B NPOBEIEHHH HKCNEPHMEHTAIBHBIX pabio”
(M. C. Hasapenxo, E. B. Ky, O. T TTonoskosoit) u chope kauanyeckoro marepuana (O, B. Konoxomnosoit).

Marepuaibl 1 METOJDL {

BoiGopka 60X TH serkux npejcrapiena 222 uH-
IUBHIAMH, U3 HEX 157 MyKuMH 1 65 KeHIUH; cpeHmil
BoapacT obcaeyeMbIx coctaBu 36,5 + 12,5 ropa. Jluarnos '
GOBHBIM YCTAHABMBAIM HA OCHOBAHMH OGILIENPHHSATBIX
JMArHOCTHYECKHX KPUTEPUEB Ha 6a3e Crieruantu3upoBat-
HbIX yupesxaenuii r. Tomcka. O6pasipr JHK u xmnpye-
cKoe onucanie 6ombHEIX B3sTh M3 Guobanka MTHHY
«HWUW MequmHCKON reHeTHKW» . B HecnenoBane BKIIO-
YeHB MAIMEHTHI C PA3IMYHBIMH KJIMHUYECKUMA (hOpMa-
M 3a00.IEBAH ST, XaPAKTEPUIYIONTIMUCS KaK BTOPHUHBLIL
TB: y 65 nauuenTos GbLT AMATHOCTHPOBAH JIUCCEMHHI"|
posannsiit Th, y 152 namuentos — HHd)IU]praTF[BHbIﬁIf
TB, nanMenee mpesicTaBeHa IPyIIia ¢ IHATHO30M Ka3€”
o3Hoit mHeBMoHNH (5 yenosek). Kpome Toro, y Ho1bHBIX |
perucTpupoBany odbeM nopaxenns (1-2 cermernra —y 50, 5
nons — y 32, 6onbie nomw — y 110 denosex) u HAMAIHE |
paciiaia JierouHol Tkauu (MoATeepRaeH y 174 uenosek
y 29 — me sapeructpuposat). Dopma T, obneMm mopa-|
JKEHHST ¥ PACIiaj| JIETOUHOMH TKaHH Aajee paceMaTpusallil |
KaK KauecTBeHHEIE NpuaHakH. [IpoaHamusuposat pAl
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OHYECTBCHHBIX TIPH3HAKOB: obliee YUCo JEHKOIUTOB
11 11X OT1€IbHBIX MOP(OJIOrHuecKnx HOpM, YHCIO IPUT-
POITHTOB. KoHLleHTpaIws remornobuna, CO 3, HekoTOphIE
puoxuMiTecKkie Toxasarean kposu (OumipyOun, ana-
ppHamiHoTpaHcdepasa v acnaprataMHHOTpaHChepasa)
J1a MOMEHT TIOCTYILIEHUSA U Yepes 2 Mec. ToCJIe Hayaia
JIeUEHIIA.

AnaH3HpyeMble BRIOOPKH OBUTH MPOreHOTHITHPO-
panst 10 22 SNP 1 1 VNTR, nokaamnsosasHbiv B 17 re-
nax (LTA (rs909253), TNF (rs1800629), TNFRSF1B
(rs1061622), IL4 (rs2243291), IL4R (rs1801275,
152074570), IL12A (1s568408), IL12B (rs3212227,
183212220), IL12RB1 (rs3746190, rs11575926),
[ENG (rs2069703), IFNGR2 (rs17880053), ADRB2
(rs1042713,1s1042714), NOS3 (152070744, 1s61722009
(VNTR), rs1799983), ACE (rs4343), AGTR1 (rs5186),
GNB3 (rs5443), PPP3R1 (rs11126176), GATA4
(rs804271). [list T€X T€HOB, B KOTOPBIX U3Y4€HO 110 2
(ADRB2, IL4R, IL12B, IL12RB1) uau 3 (NOS3) 1o-
auMopQHBIX BapHaHTa, a Takxe 11t SNP B renax TNF
i LTA, TOKaIM30BaHHbIX B OJJHOM XPOMOCOMHOM KJla-
¢Tepe, AHA/IM3HPOBANIY TAKKe KOMOHHAIIUY FeHOTHIIOB
M rarl/l0THIIBL.

[Ipu mpoBeleHUH acCOLUATUBHBIX HCCIENOBAHNH
¢ KAYeCTBEHHBIMU TIPU3HAKAMU CPABHEHUS YaCTOT afl-
nejeil ¥ TeHOTUIIOB HCCJIeJOBAHHBIX MOIUMOPQHEIX
BAPHAHTOB BBINOJHEHBI KAK MEXAY MOATPYIIaMH,
JhepeHITIPOBAHHBIMIE TI0 CTETIeHH BRIPAKEHHOCTH
M3YYaEMOro aHA0(}EHOTHIIA, TAK ¥ MEXIY KaKaoi
W3 NOATPYTI ¢ MOIYJISIUOHHON BEIOOPKO# (pyccKue
sutenn . Tomcka, 96 Yenosek), KOTOpas pacCMaTpH-
Basach Kak KOHTposbHaA, 06 acconmanuu anieneit
WJIH FEHOTUIOB ¢ (MYHKIMOHATBHBIMH COCTOSHUAMUI
CYUIM 10 BeJIMYMHe oTHOLIeHus maHcos (OR) ¢ yue-
TOM 3HAUEHUH 95%-HOTO JI0BEPUTENBHOTO HHTEPBAJIA

(95%-uwit [IN) [13]. [lns yxecroyeHus: KpuTepuen
OLEHKH X’ COOTBETCTBYIOINII YPOBEHb 3HAYUMOCTH
PacCYMTHIBAIM ¢ nonpaskoil Metca,

IIpu nepBUYHOM aHaIN3e¢ KOJIHYECTBEHHDLIX IIPH-
3HaKOB OBblJIa YCTPAHEHA UX 3aBHCUMOCTD OT BO3pacTa
u moaa [7, 10]. B cayuae oTkIoHeHUs paclipejene-
HHS MPH3HAKA OT HOPMAJIBHOIO MPOBOJWIN JIOTa-
pudmupoBanue nokasaresneil. JansHeifmuii aHanua
BKIIOUAT TecT JleBuHa (j7ist CpABHEHUS AUCIIePCHIA)
u 0iHO(AKTOPHBIA TUCTePCHOHHBIA aHaau3 mo Ou-
mepy (F-xpurtepuit), B TOM uuciie MeTOJL IMHEHHBIX
koutpactor Hledde (s cpaBHenus cpefiHux 3Hade-
HUI HECKOJBKHX HE3aBHCHMMBIX pacnpenenenuii) [6].
AHaM3 BHITIOJHSIM € TIOMOIIBIO MAKETa TIPOrPAMM
Statistica g Windows 7.0.

PesynsraTot

Tennl, moaUMMOP(H3M KOTOPLIX aHANU3UPOBAIU
B JaHHOM HCCACJ0BAHWM, B OTHOMIIEHHHM MX 3HAYM-
MOCTH 7151 pa3BuTHA TD jlerkux u3yueHsl B pasHol
cremedd, B tpex us uux (IL712B, IL12RB1, IFNGR2)
OIIMCAHBI MYTALMH, IPHBOJAIIME K MOHOIeHHOIH (hopme
TB (CHHAPOM ATUIIHYHBIX CeMEHHBIX MUKOOAKTEPUO-
308, MIM 209950) [14]. Ewe ass Bocemu renos (ACE,
AGTR1,11L4,IL12A, LTA, TNF, TNFRSF1B, IFNG) pauee
ObLI10 TIOKA3aHO Hamuue acconmanuii ¢ TH unu ero
KIMHUYecKuMu ocobenHoctsimit, redst ADRB2, NOS3,
IL4R npusnexanuch [Jisi NOAOOHBIX MCCIETOBAHUH,
OTHAKO accolUaluil 118 HUX He BbisBaeHo [15, 16].
Acconuarupnoe ucenenosanue renos GNB3, PPP3R1,
GATA4 ¢ TB npose/ieHo BIiepBBIE.

HacToTsl reHOTHIIOB JIOKYCOB, TIPOAHAXH3UPO-
BaHHBIX B BbIGOpKe Ooapubeix TB jerkux, mpen-
craBjeHsl B Tabu. 1. PesayasTaThl TeHOTHITHPOBAHHUS

Tabaumna 1

PacnpeJieJienne 4aCTOT reHOTHIIOB H3YYeHHbIX NOMHMOP{HEIX BADHAHTOR T'€HOB B IPYNNAaX

Tert (nomamOpHHIM) . BuGopka(n) R ToR ) o
1 2 3 4
A/A AlG GIG P
LTA (rs909253) KxouTpons (96) 60.41 30.21 9.38 {78 ( 0’1 8y
TB (201) 48.26 43.28 8.46 T
G/G GIA AIA T
TNF (rs1800629) KOHTpOIL (96) 76.04 18.75 5.21 0118 20’6?;2
TB (216) 7732 19.44 3.24 TR
T GT GG
1
INFRSF B (rs1061622) KOHTPOJIb (96) 60.42 315 2.08 :’;Z Eg:;;
TB (217) 53.92 38.25 7.83 T
G £o S0 0,04 (0,98)!
IL4 (rs2243201) KOHTpOnk (96) 52.08 41.67 6.25 0’00 (0’99)2
TE (215) 53.02 40.47 6.51 T
i ik a8 o 4,08 (0,13)
4RA (1s1801275) KOHTPOIE (96) 76.04 20.83 3.13 3’ o1 (0’ 06
TE (217) 64.52 30.41 5.07 T
AA AG GG
IL4R4 1,34 (0,247)
(rs2074570) KOHTPOIS (96) 91.67 833 119 (02757
TE (219) 86.30 13.70 R

1



Tabauna 1 (nmpogoixe

Pacipegesnenie 4acToT FeHOTUIIOB H3YUYEHHBIX NONMMOPQHBIX BAPHAHTOB TeHOB B TPYTIIax

T'en (momanopdrsm) BriGopxka (1) T'enoruns (B %) X (@)
1 2 3 4
549 GA = 0.32 (0,85)"
ILI2A (rs563408) korTpOIE (96) 58.33 38.54 313 614 i a5
TB (220) 60.91 36.82 2.27
AA AC cC
3.15 (0.21)
ILI2B (1s3212227) KOHTpOnE (96) 64.58 3334 2.08 0,10 (0.75)
TB (220) 65.91 27.73 6.36
o 211 L 2,93 (0,23)!
ILI2B (rs3212220) KOHTpOINE (96) 61.46 36.46 2.08 U: 1 {0: 66
TB (218) 61.93 31.65 6.42
£C £1 a1 0,62 (0,73)'
*| ILI2RBI (1s3746190) KOHTPONE (96) 41.67 4375 14.58 0: 51 0; 47y
TB (217) 37.33 45,62 17.05
6 Eh it 1,85 (0.39)'
ILI2RBI (rs11575926) KOHTPOTE (96) 66.67 3125 2.08 118 0:23)2
TB (217) 61.20 33.64 5.07
= L = 0,08 (0,78)'
IFNG (1s2069705) KOHTPOTE (96) 34.37 47.92 17.71 0:2 " 0: 657
TB (217) 3042 51.15 18.43
i o ga 2,50 (0,11)'
IFNGR2 (rs17880053) KOHTpOIb (96) 62.50 36.46 1.04 3: 13 (0:08)2
TB (220) 74.09 25.00 0.91
&o AG Al 0,18 (0,91)'
ADRB2 (r31042713) xouTposs (96) 40.62 4792 11.46 0” b s e
TB (210) 41.43 45.71 12.86
L o e 0.51 (0.77)
ADRB?2 (rs1042714) Korrpons (96) 38.54 45.83 15.63 0,04 Ay e
TE (210) 39.05 4238 18.57
2L Sl S 1.85 (0.397)'
NOS3 (rs2070744) KOHTpOIE (96) 48.96 3229 18.75 . o t = 3
TE (206) 4417 40.29 15.54 e
B/B A/B A/A
NOS3 (VNTR) KoHTPOIS (96) 67.71 3021 2.08 1,38(0:43.)
0,02 (0,89)
TE (208) 68.75 26.44 4381
G/G /T
o KoHTpONL (96) 62.50 3c0;.21 :fr;l; i
(rs1799983) : 8.97 (0,003
TE (213) 47.89 385 13.61
A/A A/G G/G
ACE KOHTpOb (96) 31.25 50 18.75 0,55 (0,76)1
(rs4343) 0,28 (0,59)
TB (209) 29.66 47.85 22.49
A/A AIC c/c
AGTRI (1s5186) KOHTPOITS (96) 5521 38.54 6.25 s (0,9292'
0,03 (0,87
TE (213) 53.05 40.85 6.10
cic CIT T
GNB3 (135443) KOHTpONS (96) 57.29 375 5.21 22 f; (((‘))’]2:6))]2
- TE (211) 49.76 39.81 1043 B
A/A AIG GIG —
PPP3RI (rs11126176) KOHTpoIE (96) 26.14 55.68 18.18 e Eﬂ, 603,
TE (202) 26.73 49.01 24.26 i
0 < o 0,09 (0,77)"
GATA4 (rs804271) KoHTpONk (96) 30.11 44.08 25.81 0,:’)02((6,96))3
TE (200) 28.50 48.50 23.00

Hpunevanue: n — 06bem BEIGOPKY; X° — 3HaueHHE KPUTEPHA XH-KBA/IPAT, JOCTHIHYTOE IPH CPABHEHHH TPYIIIEL GOIBHEIX € KOI
JieM, p — AOCTHTHYTbIH yPOBEHb 3HAYMMOCTH; WHIEKCAMH ' ¥ ? OTMEUeHE! [I0KA3ATENH, MONy4eHHbIe IPH CPABHEHUH TeHOTI

M aJLIeNIel COOTBETCTBEHHO.
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€ KOHTpO-
*HOTHUTIOB

nonyMlll'lofIHOﬁ BBIOOPKU TIOAPOGHO OIMCAHBI paHee
[2-5]. Anat GOMBIIMHCTEA M3YEHHbIX TMOJUMOPGHBIX
papHabToB B srIbopke GonbHex TH Habmioxan0ch co-
orpeTcTBIIE HAOIOIAEMOTO PACTIDEIEIEH S TEHOTHIIOB
osKHAAEMOMY TIPH pasHosecuyn Xapiu —~ BaiinbGepra,
3a pexaodenneM asyx SNP: rs1800625 rena TNF
o= 4,13,p <0,05) nrs3212227 rena IL12B ()@= 4,36,
p <0,05), B 060MX caydasx OTKIOHeHHe ofycnoBie-
1o HepocTatkoM rereposuror (D = -0,1383 + 0,0770
1 D =-0,1408 = 0,0669 coorBeTcTBEHHO).

3 BCEX HCCJIEIOBAHHEBIX TOKYCOB CTATHCTHYECKH
3HaYMMBbIC PA3IHIHA Mexny bonbusiMu Th u nonyss-
|OHHOTT BEIOOPKO BBIABIEHB TOMBKO /Ut 151799983
rena NOS3: no gacrotam aneneit x*= 8,60 (p = 0,01)
J1 IO HACTOTAM TeHOTHIIOB X*= 8,97 (p = 0,003) (Tabum. 1).
B rpynie 607bHbIX gacToTa reHotuna TT rs1799983
Goita 6oJtee ueM B 2 pasa BBIITe TAKOBOH B IIOITY/ISIM-
onnoli sbibopke, resoruma GT — B 1,3 pasa. Hocuress-
¢TBO aJliiesst T B TOMO- M FETEPO3MIOTHOM COCTOSHUK
npeapacnonaraet (p = 0,003) k passuruio TH nerxux,
arenotun GG, COOTBETCTBEHHO, ABMASETCS IPOTEKTHUR-
ueM (p = 0,024) (tabx. 2).

Mesky MpoaHaIn3upPOBAHHEIME TPYIINaMH HabJIio-
JIAETCA HEKOTOPOE IIEPEPaclipelieieHHe YaCTOT COYeTa-
nuit renoTuIoB. B rpynne 6oasbix T saperucrpupo-
BaHLl pellkue codetauus ¢ yactoTtoit 0,5-4,0% (pwuc.),
He BCTPeYAIoNIHecs B KOHTPOILHOH rpyime (YTo, CKo-
pee Bcero, obbsicHsgeTcs ee GobIuel, MO0 CPaBHEHHIO

i ¢ KOHTPOJIEM, YHCJIEHHOCTBI0). Kpome Toro, cpasnenne

HCCJIeJOBAHHBIX BbIﬁOpOK IMIOKa3aJio HaJTUYHe CTaTHC-

5 THYECKM 3HAYHMBIX [)aSJIl/l'-IHIjI 10 TeHOTHITHYEeCKHUM

kombunanusam SNP (rs3746190 u rs11575926) rena

: IL12RB1: x*= 16,06 (df = 6), p = 0,013, B T0 Bpems kax

OT/IETBHO T10 YACTOTAM AJLTeNiel H FeHOTHIIOB 9THX SNP
HE 3aPETHCTPUPOBAHO 3HAYMMBIX Pa3fiUYUN MEKLY
Gomsrevu T 1 nonysumonno# BeiGopkoit (p = 0,698
up = 0,397 coorBercrBenHO). 15T ABYX COYETAHWH Te-
HOTHITOB YacTOTbI B BbIOOpKe OoabHbx TH 6bL1H cylite-

| CTBeHHO HHKe, yeM B Konrpose: ;11 CC/AG — oyt

E 9 pas, uTo cocrapisier pasuuiy 7,4%; ana CT/GG —

| B1,5 paza (pasmmang 9,64%). [Ipy 2ToM /1 coueTanus

resoTunoB CC/AG BIABJIEH IPOTEKTUBHEIN (Tab1. 2)
BotHOmeHnu TB addexr (p =0,002), omHako 1 KoM-

ounauu renotunos CT/GG paaandusi He JIOCTHIAIOT
CTaTHCTHYECKH 3HAYMMOTO ypoBHa. HactoTa coueranus
CT/AG, nanrporus, B rpyme 60bHbIX B 1,7 pasa Bbiiire,
yeM B KoHTpose (Ha 10,54%), ojHako pazuuus TakxKe
He JOCTUTalOT YPOBHA CTATHCTHYECKOH 3HAYMMOCTH
(OR=1,96,p=0,054). B 10 :ke BpeMA CTATHCTHUECKHIE
onenky Ges nonpasku Metca (1. e, mpu 6osiee MArknx
TpeOOBAHMSIX K YPOBHIO CTATUCTHIECKOH 3HAYAMOCTH)
natot p = 0,038 (95%-usbiit 1N 1,03-3,74).

3HaYUMbIe Pa3/IMYHs MOy YCHBI TAKIKE IIPH CPABHE-
HuM 6oabHbIX Th U KOHTPONbHO BRIOOPKY 10 cOve-
TaHuAM redorHnos 1s909253/rs1800629 B renax LTA
u TNF (x*= 16,6, (df =7) p = 0,02). [IpoTeKTHBHBIM 3()h-
(eKTOM IO OTHOIIEHHIO K passuThio Th nerxux otua-
paet couetanne reHoTunoB AA/GG (p = 0,034), npea-
pacnonaranomum — codetanue AG/GG (p = 0,018)
(ta6a. 2). CoueTaHHe NPOTEKTWBHOrO TeHOTHIIA
nors1799983 B rerne NOS3 ¢ TOMO3HTOTHBIM MO AJLIEIIO
B VNTR nosumopgusma B 3TOM Ke TeHe TaKXKe SB-
JIAETCS. IPOTEKTMBHBIM 110 OTHOIIEHHIO K pa3BuTHIO TH
serkux — 3uavenue OR st reHoTHIMUEcKoi KoMOK-
naiuu GG/BB cocrasisier 0,57 (p = 0,047) (Tabm. 2).

Ha Bropom aTare uccaeoBaHns MpoBeIeHa O1EHKa
ACCOLUMALMH UCCAEIOBAHHBIX MAPKEPOB C KAYEeCTBEH-
HBIMH ¥ KOJHYECTBEHHBIMH TIPH3HAKAMU, XapaKTe-
PHUBYIOMIUMH 0COOEHHOCTH KIMHHYECKOTO TEUeHMS
3abosieBaHusL.

g nrecTy M3ydeHHBIX TEHOB BHIABJICHBI acCo-
IHallMM C KaYeCTBEHHBIMHM IIPU3HAKAMH, TIPHYEM
HONBIMMHCTBO UX — ¢ pasaun4HbiMu Gopmamu TB ser-
KHX. Tak, MOKa3aHbl CTATHCTUYECKH 3HAYMMEIE Pa3-
JIMYMS TIO paclipeflefIeHUI0 YACTOT ajuiesieil u/uan
TE@HOTHUIIOB M3YYEHHBIX BAPDHAHTOB MEKAY [UCCEMH-
HUpoBaHEEIM TB 1 KOHTpOIBHON BEIOOpKOIL [Ipespac-
IIOJIATAIOLIMMHU K PA3BUTHIO 9TOM (hopMBI 3a00/1€BaHK A
apnsores: B rene IFNGR2 (rs17880053) — meneun-
onunsrit asrens (OR = 2,15, p = 0,036), B rene IL4R
(rs1801275) — amnens G (OR = 1,91, p=0,042) u reno-
1t AG (OR = 2,50, p = 0,016) (tabx. 3). Ilpu cpasue-
HUU rpynn 60abHBIX ¢ pa3ibMi hopmamu T annens
Grs1042713 Brene ADRBZ 3HauMMO 4Yalrie BCTPeYaeTcs
B rpyme 60JILHEIX ¢ IUCCeMHHMPOBaHHOM dhopmoit TH
nerkux (OR = 1,74, p = 0,026) (1abu. 3). ¥ 6ompHBIX

Tabama 2
OTHomenus mWaHCcoB npu cpaBHenny GonpHbix TH 1 KonTponsHoi BeIGOpKOH
l"éﬁ (nonmmopd bl BapHanT): :'i:.. ; .HWCI’I?_I_I;’I‘_?I_QHIID'&. . A.Mgm{ s
AJIC/E/ TEeHOTHI/ COYeTANME TEHOTHIIOBR OR 95%-uz1i JJH P

T 1,85 1,23-2,81 0,003

NOS3 (rs1799983): :
GG 0,55 0,33-0,93 0,024
NOS3 (VNTR/rs1799983): BB/GG 0,57 0,33-0,99 0,047
AA/GG 0,5 0,34-0,96 0,034

LTA/TNF (1s909253/rs1800629) 7

AG/GG 2,23 1,14-4,43 0,018
ILI2RB] (rs3746190/151 1575926} CC/AG 0,12 0,03-0,51 0,002

Hpmuewuue: OR — snauenvie oTHOmeHNA mancoB; 95%-ueiit IV — 95%-1elil foBepUTEAbHDLI MHTEPBAT; P — IOCTHTHYTHI YPOBEHB

SHAYmM ey,
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Puc. Pacnpedeneniie nonapuvix 6HYmpuzenibix KOMOUHAUUIL 2e1LOMUNOB U 2ATAOMUNOE 110 USYHEHHBLM SNP 8 2py.
GoabHbLE MYGEPKYAE30M TLZKUX U KOHMPOILHOU avibopxe.
ITpumeuarue: 0CMuzHY Mol YPOSCHL SHAUUMOCTIL c6osnauen * das p < 0,05.

c uadunsrparnsabM Th yacToTy ajiena Trs1799983 T rs1799983 rerwa NOS3 pcrpeyaeTca qaile, Tpl
rera NOS3 peructpupoBaid B 1,5 pasa yaile, 4eM ~ MAKCHMAJbHBIE Pa3/Htins (13,3%) nabmozal
s kouTpose (OR = 1,82, p = 0,006). [lns VHGUIBTPA-  MeX/y KOHTPOJNLHOM BBIGOPKOM 1 rpymIoH {
tueHO# popmer TH xapakreper TaKol IPU3HAK, KAK  HBIX es pacnaja TKaHu (He LoCTUras, TeM He M
pacnaj TKaHu: B U3yYeHHOi porbopke Oombabix TH  ypoBiA CTATHCTHYECKOM 3HAUMMOCTH), B TO XK€
pacnaz Habonajics y 79,4% TIAIMEHTOR C UCCEMU- M5l PAsIHIId MEXK/LY KOHTPOJIEM W TPYIIIOi 07
HIIPOBaAHHBIM TYOEPKYIE30M U Y 88,6% — c unuabTPa- € PAcIajgioMm JIETOUHOI TKAHK CTaTHCTHIECKH 3HA®
TUBHBIM. 1IpH cpaBHEHMH STHX IPYIII ¢ KOHTPOJIEM (p = 0,029) (ra6x. 3). Ilo cpaBrHeHMIO ¢ KOHTPOT
YCTaHOBJIEHO, YTO Y OOJIBHBIX B obeux rpynnax ajieab  BHOOPKOH Y Gompubix TH nerkux 6e3 pacnama J
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Tabamua 3

OTHOmEH!S IIAHCOB A0A KaYeCTBEHHBIX 3MD¢CHOTMDB Tb

“Ajiieb, TEHOTHIT Tlpusnax e [ OR | 95%-smai ST | iy | P

GNB3(15543)

C Qdnem nopamenus: GonbIIE 400 VS T0IA 1,97 1,03-3,75 4,27 0,039

cc O6meM nopaskeHus: GOIkLIE JOIH VS 10N 3,05 1,21-7.8 5,91 0,015

NOS3(rs1799983)

T HMHHIBTPaTHBHEIH VS KOHTPOAR 1,82 1.18-2,83 7.52 0,006
T-—__-_ EcTh pacrnajl TKaH| VS KOHTPOIb 1,61 1,05-2,48 4,79 0,029
T TNFRSFIB(rs1061622)

GG | Hert pacnana TKAHY VS KOHTPOIL | 10,22 l 1,86-56,04 ‘ 7,38 | 0,007

4DRB2 (rs1042713)

G | JucceMHHHPOBaHHbBIH VS UHUIBTPATHBHBIH 1 1,74 I 1,06-2,84 ‘ 4,96 | 0,026

[L4R (rs1801275)

G HucceMHHHPOBAHHELA VS KOHTPOTE 1,91 1,02-3,57 4,13 0,042

AG JlucceMHHHPOBAHHEIH VS KOHTPOITH 2.5 1,17-5,38 5,76 0,016

[FNGR2 (rs17880053)

d | JlHCCeMHIHPOBANHBIIA VS KOHTPOIB | 205 | 105447 | 44 | 003

Mpumenarue: OR — 3HaYeHHe OTHOWIEHYS IMAHCOB; 95 %-Hbiit [TV — 95%-1b1i1 nosepuTenbuelii uuTepBar; X* — sHaYeHHUe KPHTEPH
XH-KBa/IPAT; p — JIOCTUTHYTBIH ypoBeHb 3Ha4MMOCTH N0 To4yHoMy tecty Dumepa.

HOW TKAHH BBIINE YacTOTa PErHCcTpaAlluH rOMO3UTOT-
voro resotnna GG nonumopdHOro BapuaHTa B reHe
TNFRSF1B (1abn. 3) - OR = 10,22, p = 0,007.
Brigrnena accommanus (Taba. 3) moaumopdusma
55443 rena GNB3 ¢ 0bbeMOM TIOpasKeH st IeTOYHOI
TraHu: asutens C u romosuroTHbIH renoTHnn CC 3HadM-
MO Yallle BCTPEYaIoTCs B TPyIe GOJBHBIX ¢ 00BEMOM
nopaxenus 6osee gomm erkoro (OR =1,97,p=0,039

{ m OR = 3,05, p=0,015 coorBercTBEHHO).

Mo Pslia KOJTMYECTBEHHBIX IIPHU3HAKOR, BIKTIOYaA

{ CO3, yncno 303uHOGUIOB U HATOYKOALEPHBIX Heli-
| TpocdhmoB, HAGMOAAIOCE OTKIIOHEHHE PACTIPEAEIeHIS
| OT HOPMAJTBHOTO M JLJIS TUX TIOKa3aTeseli IpOBOIIN

npouenypy Jgorapudmuposanus (B Tab/1. 4 npeacras-

| JleHbl cpefiHue 3HAaYEHNA 9TUX noxaaa‘renei&).

o peayasraTaM ogHOGMAKTOPHOTO IUCIIEPCHOHHOTO
ananiza 6onpHEIX TB BLiABIEHA TeHETHYCCKH 0BYCI0B-
JIEHHAST M3BMEHYHBOCTD 1[EJI0T0 Ps11a KOJIMYECTBEHHBIX 110~
Kazatesedt (Tabur. 4), B GOMBITHHACTBE CIYYAEs — JUIS OLE-
HeHHeIX npy noctymienus, i ACT u AJIT — xak
npu nocrymenud (o6osHadeHbl MHAeKcOM 1), Tak
H Yepes 2 Mec. oc/ie Hadasa Tepanuy (0003HaYeHbl HH-
Aekcom 2). Tax, yCTAHOBIIEHBI: ACCOIMAIINY C KOJIHYe-
crom mdormtos [JIim — NOS3 (rs1799983)], apurt-
pPountos [Ip — NOS3 (1s1799983)], cermenTos aepHEIX
Helirpocimos [C/S1 — NOS3 (VNTR)]; yposens AJIT
[NOS3 (rs1799983)], ACT (NOS3 (rs1799983), IL12RB1
(1s3746190); kommuectso MaNoYKOAAePHBIX HelTpodu-
708 [TT/5] — JL4RA (rs2074570)], sosntodmnos [Dos —
IL4RA (rs1801275)], COD [TNF (LTA) (1s909253)].

HOTQUMCJICHHbIE ACCOIHALNN 3aPErCTPUPOBa-
Hbl ¢ terom NOS3 (tabar, 4): 4MCIO CETMEHTOATEPHBIX
TMBOLITOB CTATHCTHHCCKH 3HAYHMO (p=0,001) yse-
MiuBaercs B pany resotunos BB < AB < AA VNTR
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TOTUMOPHOUIME; JUJIA TOMO3UTOT N0 peakomy amienio T
rs1799983 nokasanbl Hosee BHICOKUE 3HAYEHUS YHC-
Jia TeHKOMUTOR, apuTporuToB, AJIT2, ACT1 u ACT2
0 CPpaBHEHWIO ¢ ApyruMHu reHotunamu (p = 0,033,
p = 0,008, p =0,029, p = 0,012, p = 0,002 coorser-
creenno). C yposuem ACT1 accoudupoBan Taxixe
183746190 rena IL12RBT (p = 0,042), MaKCHUMaJIbHBIE
BHAYEHUs] PETUCTPUPYIOTCS Y TOMO3UTOT TI0 YACTOMY
amneno (Tabm. 4).

3aperucTPUPOBAHDI TAKKE ACCOLMAIHH TOTHMOPd-
Horo Bapuanta rs1801275 rena IL4R ¢ psajoM noxa-
saresieil JeidkouurapHoit Gopmyant (tabia. 4); oTHO-
CHUTeJbHOe YUCI0 903uHoMIIoE (B %) y HOCHTENeH
yqactoro redoruna AA snauumo seimre (p = 0,025),
110 CPABHEHWIO € YPOBHEM HTOTO MOKA3ATENS Y HOCH-
Teslel APYTHX TEHOTMITOB, B OCHOBHOM 34 CYET IOMO-
3UrOT IO aMbTEPHATHBHOMY aJI/eNio; ¥ HHAUBHIOR
C T€TePO3UTOTHBIM TEHOTHIIOM TIO 3TOH K€ 3aMEHE
PETHCTPHPYIOTCA DOJIbINEE YHCAO MATOYKOAIEPHBIX
nedirpobunos (p = 0,025), yem y i1l ¢ FOMO3UTOTHBI-
MU TeHOTHITAMH.

Bapuant rena LTA (rs909253) acconuuposan
¢ CO3 (p=0,035), mpH 2TOM MaKCUMANLHEIE 3HAYCHUS
IIOKA3aTeNs] PETHCTPHPYIOTCS. Y HHAWBUIOB, TOMO3H-
TOTHEIX 110 peakomy amneno G (39,71 £ 19,85 mm/u),
MUHHMAJBHEIE — ¥ HOCUTENEH TeTePO3UTOTHOTO TEHO-
tuma (25,09 + 20,27) (Taban. 4).

3axmodyeHue

Cor/1acHO MOy Y€ HHBIM Pe3yIETaTaM, ToTIMopduam
H3YYeHHBIX TeHOB B DOJIbIIEH CTEMeHH accOMMMPOBaH
¢ sunodenorunamu Th (xapakTep ocTpodhasoBbIX peak-
UM, CTeleHb NOBPEeXAEHNS W IECTPYKINHN JIETOWHOH



Tabanma 4
Cpenuit ypoBeHs KOMTUECTBEHHBIX IPHHAKOE ¥ 60ABHBIX TYGEPKYIe30M B 3aBHCHMOCTH OT FEHOTHIIOR HCCe0BAHHBIX
oAMMOpP¢HBIX BAPHAHTOB TEHOB
Ten/Tlomumopdusm _ TenoTHITBE Tlokasarens P
AA AG GG
2,95+ 285 2,05+£1,99 2,00+ 1,85 Do3, % 0,025
[L4R (1s1801275) n=55 n=24 n=4
6,20+4,99 7,11 +£6,35 5,50 £3,59 s, % 0,025
n=>52 n=24 n=4
cC CT TT
IL12RB (rs3746190) 0,22+0,11 0,17 +0,06 0,16+ 0,04 ACT1, en/n 0,042
n=389 n=>52 n=35
GG GT 1T
20,450+ 8,137 22,02 £ 10,0 26,65 + 9,509 Jiumdpouurst, 1% 107 0,033
n==60 n=>58 n=23
4310 +0,645 4,02 £ 0,628 4,460 = 0,604 SpirpowHTE, 1 X 107 0,008
n=259 n=57 n=23
NOS3 (rs1799983) 0,190 + 0,088 0,190 £ 0,075 0,250+ 0,010 ACTL, e 0,029
n=38 n=35 n=20
0,170 £ 0,182 0,180+ 0,163 0,290 + 0,299 ACT2, e/ 0,011
n=738 n=35 n=20
0,190 + 0,169 0,200 £ 0,155 0,380+ 0,275 AJIT2, ex/n 0,002
n=738 n=35 n=20
BB AB AA
NOS3 (VNTR) 57,270+ 9,037 61,910 + 8,965 64,0 £4,0 C/s, % 0,001
n=96 n=735 n=28§
AA AG GG
LTA (rs909253) 32,26 +21,89 25,09 +20,27 39,71+ 9,85 CO3, Mm/a 0,035
n=176 n=>53 n=14

Mpumeuanue: n — YACIO MHAMBH/IOB € COOTBETCTBYIONIUMA regoTunamu. Joa — sosunobumnsl, [1/4 — nanrouKkoANEPHbIE He#T
uas, C/5 — cermeHTOAICpHEBIE nefitpouas, ACT1 n ACT2 - acnapraramMuHoTpancdepasa Ha MOMEHT NOCTYTLIEHHA 1 uej
9 Mec. OCHIE HAMAIA Jedenus cooTsercTaenno, AJIT2 — anaprHaMuHOTpancdepasa depes 2 Mec, MOC/Ie HAYa/a NeueHnsl.

TKAHU), YeM C KOHeUHBIM (heHOTUIIOM, TO €CTh 3aboie- JIUTEPATYPA
paHueM B nenom. M3 cemuaaaty npoanailisupoBan-
e l-LbIX.l'_EHOB .ﬂﬂf{ ACBATH ObLIH BBISTBIEHBI ACCOLUALIM, MOPCQHBIX BAPHAHTOB [CHOB LHMTOKIHOBBIX CHTHATIOB € TYOEpPKYIE30M JIeTK)

_ IpVdeM JUIs BOCBMH — TOJIBKO C supodenorunamn TH, 'Ty6. - 2013. - T. 90, Ne 8. - C. 34-39.

M JIMIIE /151 OZTHOTO (NOS3) — xak ¢ 3HIO(EHOTHIIAMY, 2, Byusems A. A, flymes M. @, Mycradun P. P. 11 1p. BpoHxomTiieckas ax
aK H_:Hel'l()_l'_:pt_i.l[C'{._‘BeHHO ¢ TB. Panxee ObLI0 I0Ka3aHO HOCT I03MPYEMBIX a3p03Q/Ieli [P AKTHBHOM TybepKyriede OPraHoB AbIxat
pausHye Ha pagsutne TB nsitu w3 stux renos (TN, TIpo6i. Ty6. - 1995. - Ne 2. C. 7-9.

TA'TNFRSF]! B — B acCOLMATUBHEIX HCCIEIOBAHHAX, 3. Kyuep A. H., Babyuxuna H. TL, Mapxosa B.B. u ap. Mamenuuzocts 0
IL12RB1 w IFNGR2 — TIPY U3YYEHHHM MOHOTEHHBIX MOPOHBIX BAPHAHTOR TEHOB-KAHM2TOR 3a60/1eBaHIi cepreHO-COCYTM
Ty Al CHCTEMBI Y IPEJICTABNTE/CH HETHPEX ATHINECKINX [PYIT cHOMPCKOTO peruc

dopm TH). NOS3, ADRB2 u [L4RuTaI{}KE MpHBJIEKA- Men, resermxa. - 2010, - M5, - C. 24-34,

JTUCh 17151 TOMOGHBIX MCCIeI0BAHME, OMTHAKO acCOLM- 4

. L¥]

aumil ¢ HUMH He BBIABACHO. B TO XKe BpeMs B HCce-
nposanuyt ADRB2 u IL4R okasamuch acCONUHAPOBaHLI
¢ onoit w3 gopm Th. lenr GNB3 BriepBhie H3yyeH C TOU-
KM 3peHHs ero accoruupoBaniocty ¢ Th. Msyuenunie 5. Kyuep A. H., Babymuna H. IL, Kymaur E. B. v ip. XapaKrephcTHKa iame
nmoauMopdHbIe BAPUAITH FeHOB BHOCAT BKJIAaJ B U3 o eTperaomakp e Ses s RAGHT. BITARNRA I

1 rs804271) y IpefCTABHTENE N KOPEHHOIO M IPULIIOTO HACEEHMA cubupc
MEHYMBOCTh KOJTHYECTBEHHBIX M KAYECTBEHHBIX I10Ka34a- persiona // TlpusaTo B neuars (leHeTiKa).

teseit npi TH, B 0CHOBE 4ero JesKUT QYHKIIMOHANbHAA 6. Kysep A. H, Babymuma H. IT, Bparuna E. 10. v 1p. Mamesnusocts |
BHAYUMOCTH HEJIKOBBIX TIPOTYKTOB HCCIIELYEMbIX TeHOB
B peau3alii IMMYHHOTO oTBeTa npu Th, U, coorser-
CTBEHHO, 3TH FeHeTHUYeCKUe BapDUAHThl MOTYT UMETh
OIpefieleHHoe 3HaYeHne B (QOPMHUPOBAHII KIIMHIYE-
CKOM KAPTHHBI 3a00J1€BaHUS.

1. A A. B, Pyaxo A. A., Bparuna E. 10, n np. Mcenegonanmue acconmaiui i
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mophHbIX BapuaHTos reHos GaKkTOpoR HEKPO3A OLYXOIM M UX PelenTt
y MpeficTaBUTeNelt SEThIPEX STHIHECKUX TPYIN CHOMPCKOrO periona 1
renerika, - 2010. - Ne 6. - C. 16-23.
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