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POJIb NOJITUMOP®U3MA 'EHA UHAYIIUBEJIbHOM NO-CUHTA3BI
B ®OPMUPOBAHUU BPOHXUAJIBHOM ACTMBbI

JIronmuna Muxaiaosaa OI'OPOJIOBA, Upuna Banepsesna IIETPOBA,
Koncrantun IOpsesunu PYKUH

1OV BIIO Cubupckuii 2ocyoapcmeenuviii meouyunckuil ynueepcumem Pocsopasa
634050, 2. Tomck, Mockosckuii mpaxm, 2

B nocnenHue rogsl oTMeuaeTcs HEYKJIOHHBIH pPOCT pacnpocTpaHeHHOCTH IgE-omocpenoBaHHbIX ajepruuyeckux 3aboe-
BaHUI{, B TOM unciie ¥ OpOHXHATbHONW acTMBI. CerogHsi B MUpe HaCUUThIBaeTCss 0kosio 300 MUIITHOHOB OOJIBHBIX OPOHXHU-
aJIbHOM acTMOIi; coriacHo nporuosam, k 2025 r. 3ToT mokasaTenb MokeT cocTaBuTh 400 MuiinoHoB. Pe3ynbraToM uccie-
JIOBAaHUS MOCJIEAHUX JIET CTAJIO IOHUMAaHKUE TOTO, YTO OKCHUJ] a30Ta U €r0 META0OIUTHI SIBJISIIOTCSA BaKHBIMU yYaCTHUKAMHU
ajuleprudeckoro BocnajeHus. C Lenblo UccIeJOBaHUS POJIM HOMMMOPGHBIX BapHAHTOB reHa MHAyHuOenbHOH NO-cuH-
ta3bl (INOS) B dopMupoBaHuN OpOHXHATIBHON aCTMBI UCCIeOBaH reHeTHueckuil nonumopdusm (-954G/C, (CCTTT)n)
POMOTOPHOM oOsiacTh reHa ¢pepmeHTa y 929 0osbHBIX OpOHXHUATBHON acTMOW 1 720 MpaKTHYECKU 3A0POBBIX JEeTei. Yc-
TaHOBJEHO, 4To noaumopdusm —954G/C, (CCTTT)n rena iNOS accouuupoBat ¢ GopMHUPOBaHUEM OPOHXHAJIBLHON aCTMBI.

OOHapy>KeHbl I€HOTUIIBI, 00JIaJal0IINe IPOTEKTUBHBIM 3 (HEKTOM.

KaroueBrble cjioBa: 6pOHXI/IaJ'ILHaSI acTMa, HOJII/IMOPCI)I/ISM I'€Ha, OKCHJ a30Ta.

Bpouxuanenass actma (bA) sBasieTcst rio-
0aTpHON MEIUKO-COIUabHON Tpobaemoit. Cerom-
Hs B MUpe HacyuThiBaeTcs okojo 300 MUIITHOHOB
6ompHBIX BA. CornacHo mporaozam, k 2025 r. 3TOT
nokasaresb MokeT coctaBuTh 400 mMunnuoHos. B
Poccum exerogHo peructpupyercs okono 115 TeI-
Cs1Y BIIEPBbIC BBISIBICHHBIX OONBHBIX. B cTpykType
WHBAJIMIHOCTH ylenbHbIN Bec BA cpean GonesHeit
OpraHoB AbIXaHus coctasiseT 64,9 %, a B Tpyno-
cniocobHoM Bo3pacte — 80,9 % [1].

Oxkcua azota (NO) u ero MeTaboJIMThI, y4ac-
TByIOIIME B (POPMHUPOBAHUU OKHUCIUTEIBHOTO U
HUTPO3UPYIOUIETO CTpecca, SIBISIIOTCS BaKHBIMU
YYaCTHUKAMM aJIJIEPrUYeCKOr0 BOCIAJICHHS, YTO
OTpa)kaeTcsi Ha M3MEHEHMM WX KOHLEHTpAluU B
CBIBOPOTKE KpoBH y 00ibHBIX BA [2, 3].

B perynsiiinu npoayKinuu OKCHIa a30Ta BaK-
Hy10 ponb urparoT NO-cunrtaspl. KiroueBoe 3Ha-
yenue umeeT nuayuundensHass NO-cunTaza (iINOS,
NOS2). Ilo mHenuto psazxa ucciemoBareneii, cpe-
I TeHoB, komupytommx NO-cuHTazy, ren iNOS
ABIAETCS HauOojee BEPOATHBIM KaHIUIATOM Ha
ydyactue B pa3Butum Oone3nu [4]. Tak, Hampu-
Mep, ydeHble u3 Yexuum omucanu moauMop(dHbIe
BapuaHThl reHa iNOS, nokanu30BaHHBIE B TO3U-
nun 1659C/—1026G, acconrMrpoBaHHbBIC C aTOMUCH
[5]. Tern waaynubensHolt NO-cuHTasbl (Ne NCBI
L36031.1) pacnionoxen Ha 17-i1 XxpomocoMe B paiio-

He 17cen-ql1.2, cogepkuT 26 5K30HOB U 25 UHTPO-
HOB M UMEeT JIUHY 37 Kuiobas.

HccnenoBanme mnonumopdusma reHoB NO-
CHHTa3 U ONpEAETCHNUE NMPUYMUH TUIEPHPOAYKIIHH
NO npu annepruueckoM BOCHaJIeHUU UMEIOT O0JIb-
moe 3HayeHWe ISl MOHMMaHWs maToreHe3a bBA.
OmHako Mmoka He SICHO, KAKUe MYTAaIluu JaHHBIX T'e-
HOB HambOoJee 3Ha4nMEI [6]. B cBsizu ¢ 3TUM OBLITO
CIUTAHUPOBAHO M MPOBEICHO HCCIIEIOBAHUE IOJH-
Mop¢usma nnpomotopHoit oomactu (CCTTT)n u ox-
HOHYKJIeoTuHOH 3aMeHbl —954G/C B rene iNOS.

Lenp uccrnenoBaHusi — yCTaHOBUTH POJb TIO-
TUMOp(HBIX BApHaHTOB reHa HHAYUHOeabHol NO-
CHHTa3bl B (JOPMHUPOBAHUH OPOHXHAIBEHON aCTMBI.

MATEPHUAJI 1 METO/IbI

MarepuanoM WHCCIeAOBaHUSI CIYXKUIU 00-
pasubl JIHK Gonbabix BA nmereit (=929, cpennmii
Bo3pacT 10,9+ 1,6 roga, cpenHsis NPOAOTKUTEb-
HOCTH Oonesnnm 2,8+ 0,5 rona). B kauecTBe KOHTpO-
ng ucnonb3oBanu JIHK mpakTtudecku 310pOBBIX
neteii (n =720). luarno3 BA ycranaBnmuBamu Ha oc-
HOBaHHMHM KIIMHUYECKOTO 00CIIeI0BaHUS, TAHHBIX Jia-
0OpaTOPHBIX U MHCTPYMEHTAJIBHBIX MUCCIEIOBAHUMN.

Kputepun BkiIIOUeHHS B TpyIiy OOIBHBIX
OponxumanbHOU acTmoit [1]:

— aMOyJIaTOpHBIE M CTAllHOHAPHBIC NAIIHEHTHI;
— Bo3pacT marueHToB ot 1 g0 17 ner;
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— conepkanue IgE B ceiBopoTke kpoBu >100ME/mut;

— HaJM4YMe TIOATBEPXKICHHOTO IHArHo3a OpOHXH-
AJIbHOM acTMBI:

O JIerKas MEPCUCTUPYIOWIAs:  CHMIITOMBI
yame 1 pa3a B Heneno, HO pexe | pasa B JCHb,
000CTpeHHUs], HapylIalolue aKTUBHOCTb U COH,
HOYHbBIE CUMIITOMBI yalie 2 pa3 B Mecdl, 00beM
¢dhopcupoBanHoro Beiioxa 3a 1 ¢ (OPBI) unu Ba-
puabenbHOCTh MUKOBOM ckopocTu Bbioxa (IICB)
He MeHee 80 % oT momkHBIX 3HaueHHUi, [ICB mim
O®BI He 60xnee 30 %;

O TEepCUCTHUpYIOLIasi CpPeAHETsDKENasl: CHUM-
INTOMBI €XEJHEBHO, OOOCTpPEHMs, HapyIlalolIe
aKTUBHOCTh U COH, HOYHBIE CHUMITOMBI Oonee |
paza B HEZENIO, €KEAHEBHBIH NpHEM HWHIaJsLHU-
OHHBIX [3,-arOHUCTOB KOpOTKOro aeicraus, ODBI
nnu [ICB 60-80 % oT moMmKHBIX 3HAYCHUH, BapH-
abensHocTh [ICB nimm O®DBI1 6oxee 30 %;

O TsKenas IEePCUCTUPYIOLIAs: CHUMIITOMBI
©XKEIHEBHO, YacTble 000CTPEHUsI, YacThble HOYHBIC
cumntomsl BA, orpanndenusi GpuU3NYECKON aKTHUB-
Hoctu, OPB1 unu IICB e npesbimaeTr 60 % oT
TIOJDKHBIX 3HaueHuu, BapuabensHOCTh [ICB mmm
O®BI ne menee 30 %.

Kpurepuu BKIHOUEHUSI B KOHTPOJIbHYIO I'PYIITY:

— BO3pacT ot 5 a0 17 ner;

— OTCYTCTBHE aJUIEPrHUyYecKux OoJe3Hel Ha Mo-
MEHT BKJIIOUYEHUS U B aHAMHE3E;

— OTCYTCTBHE OCTPBIX PECHUPaTOPHBIX 3a00JeBa-
HUW B TeueHue 4-X HeAeNnb JO0 BKIIIOYEHHUS B HUC-
CIIEIOBAaHHUE;

— OTpULIATENIbHBIE PE3YJIbTaThl KOXKHBIX aJlIepro-
npoo;
— conepkanue IgE B ceiBopoTke kpoBu <I00ME/mut.

HccnenoBanue COOTBETCTBOBAJIO 3TUYECKUM
cTaHaapTaM O6uo3THyeckoro komutera Cubupcko-
r'0 rOCy/1IapCTBEHHOT'0 MEAUIIMHCKOT'O YHUBEPCHUTE-
ta. [IpoTokon uccinenoBaHus 0100pEH JOKAIbHBIM
stuueckuM komutetoM 30.10.2007, Ne 669, paspa-
OOTaHHBIM B COOTBETCTBUHU C XEJIbCHUHKCKOH Je-
Kiapanueir BecemupHoil accommanuu «OTHYECKHE
IPUHLUIIBI IIPOBEACHHUS HAYYHBIX MEIMIIMHCKUX
WCCIICIOBAHUN C y4acTHEM YEJIOBEKa» C TOIpaB-
kamu (2000 r.) u «IIpaBunaMu KIMHUYIECKON TPaK-
Tuku B POy, yrBepxknennsiMu [Ipukazom Ne 266
Munsapasa PO ot 19.06.2003. Ponurenu (omexy-
HBI) BCEX BKJIIOUCHHBIX JIETEeH MOAIMHIcaIu HH(Op-
MUPOBAHHOE COIVIACHE HAa y4acTHE B HACTOSLIEM
HCCIICIOBAaHUH.

JHK BeIensmym u3 1enpbHONH KPOBU METOIOM
benon-xs10poOpMHOI FKCTpPAKIUU MO CTaHIApT-
HOW HedH3MMATH4ecKor meTomuke [7]. ['eHoTHIIH-
poBanue o noxumopdueM Bapuantam (CCTTT)n,
-954 G/C u (TAAA)n npoBoawin B MpoOUpKax
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0,5mn tumna «3OnneHaopd» Ha amnaupUKaToOpe
«Tepunk» (JAHK-Texnonorus, Mocksa). Cocras
peakmonHoi cmecu (50 mxm): 67 MM Tpuc-HCI,
pH 8,8, 16,7 MM ammonus cynbdara, 1,5 MM xiio-
puna maraus, dNTP mo 0,2 MM xaxmoro, 0,1 %
TBUH-20, 2 en. Tag-nonumepasbl, 50—-100 HI reHOM-
Hoit JIHK uenoBeka. Mcnonb3oBanu chAeAyIOLINe
npaiimeper: NOS2 (—954G/C) npsimoit 5°-GTAT-
GAGGTGGGGAGACTCAGAAAGC-3’, oOpaTHbIit
S>TTCTAAATGCCAAGAGCTTCAGC-3’. Awmm-
auduKaT MoaBeprajau THUIPOIU3Y PECTPUKTA30M
AlwN 1. Ananu3 ammmdukara nposoauiau B 2 %
arapo3HoM rene ¢ ucrnonbzoBaHuem TBE-Oydepa
(5,4 r Tpuc, 2,75 t 60opHoit kucnoTel, 0,46 T D/ITA,
dH,0 ngo 1 n, pH8,3) ¢ OpoMHCTBIM 3THIHEM
(2 Mmxn/100 Mt Oydepa). DnekTpodope3 MPOBOIH-
nu npu Hanpspbkenud 20 B/cm B Teuenue 10 MuH.
PesynbraTel BU3yadu3upoBalid Ha BUICOCHUCTEME
BIOTEST-D (I'epmanusi).

Hns amnnudukaunu Gparmenta JJHK, conep-
xartero noxumopdusiii Mmapkep (CCTTT)n, ucnons-
3oBanu crneayomme npaimepsr: NOS2 (CCTTT)n
npamoii 5’-ACCCCTGGAAGCCTACAACT-3’, 06-
patubiii 5’-GCCACTGCACCCTAGCCTGTCTCA-
3’. Jlerekuuto NnpoBoAWIM B 5 % JeHaTypuUpylo-
IIEM TOJTNAKPUIIAMHIHOM TeJe.

Pacnpenesnenne reHOTHIIOB O HCCIEIOBAH-
HBIM TTOJUMOP(HBIM JIOKyCaM TPOBEPSIN Ha CO-
OTBETCTBHE paBHOBecHI0 Xapnu—BaitnOepra c
NIOMOIIIBI0 KpuTepus y>. st cpaBHEHUs YacTOT
ajieNieil M TEHOTHIIOB MEX]y HCCIEOBAHHBIMU
rpyInamMy UCIoNb30Banu Kkpurepuid r, Ilupcona
¢ mompaBkoi MeTca Ha HEMPEPHIBHOCTH MPHU YHC-
ne cterneHed cBoOonbl, paBHOM 1. Jlns cpaBHeHUs
CPEIHHUX 3HAYCHUW HE3aBUCUMBIX PaCIpEIEICHUN
UCTIONIB30BAIM  OJHO(DAKTOPHBIN JTHCTIEPCUOHHBIN
aHanu3. PacdeTsl mpoBOAMIM C TOMOIIBIO TPO-
rpamm STATISTICA 6.0 u Microsoft Excel.

PE3VJIBTATBI 1 UX OBCYXJIEHUE

B nacrosimem uccienoBanun y 00iabHBIX BA
U3y4YeHBI JIBa MOTMMOpP(U3Ma, KOTOPHIE JOKATH3Y-
I0TCSI B IPOMOTOPHOM 00JIaCTH TeHa WHIYIUOENb-
HOIl NO-cuHTa3bl: NEHTAHYKJICOTUIHBIA TaHIEM-
Hblil moBTOp (CCTTT)n, KOMMYECTBO KOTOPHIX Ba-
peupyet oT 8 10 21, 1 OMHOHYKJICOTHIHAS 3aMeHa
(SNP) -954G/C.

YcraHoBneHo, yTo B rpynmne OonbHbIX BA
pacrmpeneneHue TI'eHOTHIIOB MO MOJUMOpdHOMY
BapuaHty —954G/C rena iINOS He COOTBETCTBYET
0XHUJaeMOMY TIpH paBHOBecHH Xapau—BaiinOep-
ra (PXB) (y>*=37,24, d.f.=1, p=0,001). B rpyn-
nie OOJIBHBIX OTMEUEHO OTKJIOHEHHE HaOIroaeMoin
TFeTEPO3UTOTHOCTH B CTOPOHY HEAOCTaTKa TIeTe-
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Tabnuna 1
Pacnpenesienne renorunos noaumopdusma —954G/C rena iNOS
y 00JIbHBIX OPOHXHAJIBbHOM aCTMOIi U B rpyInmne KOHTPOJIA
Bonbusie BA, % Koutpons, % OTHOCUTEbHBIH 95% noBepuUTEIbHBIN YpoBeHb
I'enorun
(n=929) (n=1720) pUCK HWHTEPBAI 3HAYMMOCTH
GG 67,82 80,0 0,85 0,80-0,90 < 0,001
GC 27,99 19,16 1,46 1,22-1,75 < 0,001
CC 4,19 0,84 5,04 2,14-11,83 < 0,001

I[Ipumeuanue. GG — romozurora no amiento G, GC — rereposurota no amaento C, CC — romosurora no ajento C.

Tabnuma 2
Pacnpenesienne resorunos noaumopdusma (CCTTT)n rena iNOS
y 00JIbHBIX OPOHXHAJIBHONH ACTMOIi M B rpyInne KOHTPOJIs
Bonbubie BA, % KonTpous, % OtHocutenbHbId | 95 % noBepuTeNbHBII YpoBeHb
I'enorun
(n=929) (n="1720) pHCK HHTEpBAJ 3HAYUMOCTH
14/14 4,84 15,84 0,31 0,22-0,43 < 0,001
14/x 9,05 43,33 0,41 0,17-0,26 < 0,001
X/X 86,11 40,83 2,11 2,92-2.31 < 0,001

IIpumedanue. 3aech u B Tabn. 3 14/14 — roMo3UTOTa MO KOJIMYECTBY IMMOBTOPOB, PABHBIX 14, X/X — TOMO3UTOTA MO KOJIH-

4ecTBY IOBTOPOB, HE paBHBIX 14, 14/X — rereposurora.

posurot (D =-0,27). B rpynne KoHTposst pacupe-
JIeTICHHe YacTOT TEHOTHUIIOB I0 MOJIMMOPHHOMY
BApUAHTY COOTBETCTBYET OxumaemMoMmy mnpu PXB
(?=6,17, d.f.=1, p=0,18).

OOHapysxeHo, uTO Haubojee uacTo BCTpe-
YaeMbIM T'€HOTHUIIOM Kak y OonbHBIX BA, Tak u B
KOHTPOJIbHOM Tpynmne sBiseTcs romosurota GG.
Taxxe orMedeHo, uTo rereposurora GC u romosu-
rota CC A0CTOBEpPHO YBEIMYUBAIOT PUCK PA3BUTHUSA
OponxwuanbHOW acT™bl (Tabm. 1). [Ipeamonoxurens-
HO, ajuiesib C sBJISIETCS TATOJOIMYECKUM aJLIeNIEM,
YBEJIIMYUBAIOIINM PUCK Pa3BUTHS OOJE3HH.

Habmromaemoe pacmnpezieneHne TeHOTHUIIOB TI0
KonnuecTBy TaHaeMHbIXx 1oBTOpoB (CCTTT)n B
rpymnmne 6oapHbBIX BA HE COOTBETCTBOBAJIO OXKMIAC-
momy npu PXB (y? =49,33, d.f. =1, p =0,001). BoI-
SBJICHO JIOCTOBEPHOE Pa3inyue MEKIy 4acTOTaMu
reHotumnos nonumopguszma (CCTTT)n rena NOS2
y OonpHbIXx BA u 310poBbIX neteit (y2 = 41,58,

TaGauma 3

Copep:xanne oouero IgE B chiBOpoTKe KpPOBHU
Yy 00JIbHBIX OPOHXHAJIBbHOMH aCTMOI ¢ Pa3JHYHbIM
KoJn4ecTBoM noTopoB (CCTTT)n
B npoMotope resa iNOS

Tenomun Copeprxanue YpoBeHb
" IgE, ME/Mmn 3HAYMMOCTH
X/X 147 |1178,53 +241,01 0,003 (14/14)
14/x 16 301,11 + 34,01 0,37 (x/x)
14/14 5 285,71 £ 35,11 0,008 (14/X)
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p=0,001). OTmMedeHO OTKJIOHEHHE HaOIFOIaeMOi
reTEePO3UTOTHOCTH OT OKHUJIAeMOW B CTOPOHY He-
nocratka rerepo3urot (D =-0,47). B xoHTpoiib-
HOW TIpyIle pacrpeneieHne 4acToT TeHOTUIIOB I10
nonumoppHomy Bapuanty (CCTTT)n rena NOS2
COOTBETCTBYET OxujgaeMomy npu PXB.

PacueT pHCKOB mOKa3aj, 4TO BEPOSITHOCTb
dopmupoBanus BA nocroBepHO HMKE y HOCHUTE-
neit romo3urot ¢ 14 mosropamu (14/14) u rerepo-
3uroT 14/x. B cBoro ovepenn, Hanuuue y O0JIBHOTO
TOMO3UTOTHI X/X C YHCJIOM IOBTOPOB, HE PAaBHBIM
14, yBenuuMBajO PHUCK pPa3BUTUS OpPOHXHAIBHOMN
acTMbl O0JbIIe YeM B 2 pasa (tabm. 2).

AHaIM3 KIMHUKO-()YHKIIMOHATBHBIX Xapak-
TEPUCTHK OOJE3HM B 3aBUCHUMOCTH OT IOJIUMOP-
¢uszma rena INOS y OGonbHbIXx BA mokazan, yTo
BO3PACT MEPBBIX KIMHUYECKHUX MPOSBICHUN aCTMBI
3HaYMMO pa3iuvaercs y OOJNBHBIX C PazlUYHBIM
kosmuectBoM oBTOpoB (CCTTT)n. Haubonee pan-
Hee Hawano Oone3nu (1,40=0,42 roma, p =0,02)
XapaKTepHO JJIS NAllMeHTOB, UMEIOIHUX I'OMO3HUTO-
Ty nio 14 moBropam (CCTTT)n. JocToBepHO mo3xe
(5,79 £ 0,51 roma, p =0,04) ormeuen nedror BA y
MAlUEHTOB, Y KOTOPHIX YHCJIO MOBTOPOB OBLIO HE
paBHBIM 14 0 000MM aJIETISIM.

CornacHo pesynbraTaM, MPEACTAaBICHHBIM B
Tabi. 3, TOCTOBEpHO OOJBINEE COJCpKaHKe OOIIe-
ro IgE B chIBOpOTKE KpPOBHM OTMEYEHO MAJII TOMO-
3UTOT, Y KoTopbiX 4ucio noropo (CCTTT)n He
paBHsI0Ch 14.
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3AK/IIOYEHUE

Takum o00pa3oM, HaJW4YUe ONpPEACICHHBIX
nonuMop(pHbIX BapuaHTOB reHa iNOS MoxeT oka-
3bIBaTh BIUSHUE Ha (DEHOTUIMYECKUE MPOSBICHUS
OpOHXHMAJILHOH aCTMbI U Ba)KHbIE IaTOr€HETHYeC-
kue npu3Haku Oone3nu. llomyueHHble HaHHBIC
MOYXHO HCIOJNB30BaTh [JIs MPEIUKTHUBHOM JMar-
HOCTHKHU MPEAPACIOIOKEHHOCTH K OPOHXHATBHON
acTMe.
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ROLE OF GENE POLYMORPHISM OF INDUCIBLE NO-SYNTHASE

IN BRONCHIAL ASTHMA FORMING

Lyudmila Mikhailovha OGORODOVA, Irina Valerevna PETROVA,

Konstantin Yourevich RUKIN

Siberian State Medical University
634050, Tomsk, Moskovskii tract, 2

The steady increase in the prevalence of IgE-mediated allergic diseases including asthma has been registered in recent
years. Today there are about 300 million patients with asthma. According to forecasts, by 2025 this figure could reach
400 million. The understanding of nitric oxide and its metabolites important value to allergic inflammation have been
developed as the result of investigations carried out in recent years. In order to establish the role of polymorphic vari-
ants of the gene of inducible NO-synthase in bronchial asthma forming, genetic polymorphism (-954G/C, (CCTTT)n) of
iNOS gene promoter region in 929 patients with bronchial asthma and 720 healthy children has been investigated. It has
been established that the polymorphism —954G/C, (CCTTT)n iNOS gene is associated with bronchial asthma forming.
Genotypes with protective effect have been revealed.

Key words: bronchial asthma, genetic polymorphism, nitric oxide.
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