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MATEPUWAINbI IV MONOAEXHON HAYYHOU KOH®EPEHLIMU
“©YHOAMEHTAIJIbHbIE U NPUKNAOHBIE NMPOBJIEMbI

COBPEMEHHON MEOULINHBI”
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T.B. Kocsinkosa, K.B. Ily3bipeB

NOJMMOP®U3M rEHOB CUHTA3 OKCUJIA A30TA:
WCCNEQOBAHUE B CUBUPCKUX MONYAALMAX
Y BONbHBIX C CEPAEYHO-COCYAUCTON NATONOrMEN

I'Y HUU menununckoii reaernku THIL CO PAMH
I'V HUU xapauonorun THIL CO PAMH, Tomck

IpoBezeHO Uccie0BaHKue MOIMMOPGHBIX BAPHAHTOB TCHOB CHHTA3 oKcuaa asorta (NOS) y Hacee-
Hust CHOMPH, PA3IMYAIOLIETOCS [I0 PACOBO-3THHUYECKOMY COCTABY (PYCCKHUE, THIBUHIIBI, Oy PSITHI U SIKY-
TBI), & TAK)KE B TPYIIIIAX OOJIBHBIX C CEPACYHO-COCYAUCTOM MTATOIIOTHEH: HIIEMIYECKO GOIIC3HBIO cep-
JILIA, 3CCCHIIUAIILHOM TUIIePTEH3UEH, HANOATUYECKON THIEPTPOPUUESCKON KapIMOMUOIIATHHEH.

B momysinusix ObUTO MOKa3aHO OTKJIOHEHUE OT paBHOBeCHs Xapau-BeltHOepra s IBYX MOIH-
Mop¢dHbIX BapranToB rera NOS3: C774T — B noc. Toopa-Xem, C691T — B moc. Toopa-Xem n
Kynrypryr (TriBa), Tomcke 1 Bo Bcex Boibopkax 0ypsr (p<0,001). YcraHoBiieHO, UTO MOJIUMOP-
¢uzmbt G894T u C691T rena NOS3 10oCTOBEPHO Yallle BCTPEUYAIOTCS Y TTAIIMEHTOB C KOPOHAP-
HBIM aTE€POCKJICPO30M U 3CCEHIMANIbHOI runepTensueit, C691T — y muIl ¢ uauonaTudeckoit ru-
niepTpoduueckoit kapmuomuonatueit. [lokazaHo, 4To MOMMOP(GHBIE BAPUAHTHI TPYITITEI TEHOB
NOS: G894T NOS3, C/IT NOSI, G954C NOS?2 B3anMOCBS3aHbl C IOKA3aTEIAMU JIUITUIHOTO
CIIEKTpa KPOBHU (XOJIECTEPUH B COCTABE JIMITIONPOTEMHOB HU3KOW M OY€Hb HU3KOW TUIOTHOCTH,
TPULJIMLIEPU/IBI) Y OOIBHBIX KOPOHAPHBIM ATEPOCKIEPO30M U MapaMeTpaMu CyTOYHOTO Mpohu-
IS apTEePHATTBHOTO MaBJICHUS Y OOIBHBIX ICCEHITMATBHOM THIIePTEH3NEH.

KinoueBble ciioBa: CHHTa3bl OKCHA asorTa, HOJ'II/IMOp(l)I/ISM T€HOB, IOMMYJIAINU, CEPACUHO-COCYANUCTAasA

aToJIoIusAa

buomenuuuHcKkMe WCCIETOBaHUS OKCHAA a30Ta
(NO), nHTerpMpOBaHHbBIE B Pa3INIHbIC 00IACTH HAY-
KM, TIOKA3JIA €r0 BaXXHYIO POJIb B (PyHKIIMOHUPOBA-
HUU PA3INYHBIX CUCTEM OpraHu3Ma yeloBeka. Ycra-
HoByieHO yyactue NO B peryJisiiiuu HeHTpaIbHON Hep-
BHOM M UMMYHHOH CHUCTEM, B paOOTE JKEeIyJ0UHO-KHU-
IIEYHOT'0 TPAKTA, OPTaHOB JAbIXaHUS 1 MOUYEOJIOBOM
cucremsl [2, 3, 4, 8, 30]. [TpucyrcrBue NO B BBICOKHX
KOHIICHTPAITUSIX B OPraHM3Me YeIoBeKa 0OHapyKHUBa-
€T ero HUTOCTATUYECKYIO/IIMTOTOKCHYECKYIO aKTHB-
HocTh. Kpome Toro, mokaszano Bnusaue NO Ha WHU-
UUPOBAaHUE W MIPOTEKAHUE TTpoIlecca arormTo3sa [3, 4,
29]. OtkpeiTae GyHKIMOHATHHON akTuBHOCTH NO B
CEePJIEYHO-COCYTUCTOM CUCTEME SIBUIIOCH ITOJTHOM HEO-
KUTAHHOCTBIO JUTSl BCex mccrnenoBaTeneil. Kak un ok-
cuapl cepbl, NO ObUT U3BECTEH KaK BPEIHBIN IPO-
MBIIJIEHHBIHM MOJUTIOTAHT, MPUCYTCTBUE KOTOPOTO B
atMocdepe MPUBOAUT K €€ 3arpsA3HEHHUIO U BbINajie-
HUIO KHUCIOTHBIX JOXAEH. B OONbIIOM KOJIMUYECTBE
NO conepxxutcst B Taba4HOM JbIME, U B CBSI3U C 3TUM
BCE UCCJIEIOBAHMST OMOJIOTHYECKOTO JICUCTBUS 3TOTO

areHTa MPOBOIUIUCH TOJIBKO C YUYETOM €ro BPETHOTO
JIEVCTBUS HA OPraHU3M YeJIOBEKa U )KMBOTHBIX. EcTe-
CTBEHHO, UTO TIpU TakoM moaxonae kK NO HuKoMy He
MPUXOAUIO B TOJIOBY 3aHATHCS U3YUEHUEM €r0 MOJI0-
JKUTEITBHOTO BIUSIHUS HA MeTabou3M. [lepBsiii mpo-
pBIB B pa3pylieHun B3rsaa Ha NO kak 6uoioruye-
CKH BPEJIHOI'O areHTa ObUI caienian B cepeaune 70-x ro-
JIOB HOOeJIeBCKHUM JiaypeaToM DepumoMm Mbrop3aom ¢
COTpYAHUKaMH, TToKa3aBimuM, uTo NO criocoOeH ax-
TUBUPOBATh TYaHWJIATIMKIA3Y — BAKHEUIINH BHYT-
pukiaeTouHbI pepment [2, 11, 16, 30]. Padotsr .
Mpyropa3/1a TTO3BOIMIIN ITOIOUTH K TIOHUMAaHUIO MeXa-
HU3Ma Ba30QMIATUPYIOMIETO MEHCTBUS Pa3IMUHBIX
HUTPOCOCIUHEHU, B TOM YHCIIE TAKOTO IMUPOKO HC-
MOJIB3yEMOTO CePACUHO-COCYAUCTOTO CPEICTBA, KakK
Hutporinunepud. MccrneqoBanus Ha N30JIUPOBAHHBIX
cocyllax, K KOTOPBIM MOJKIIIOYMIACh TpyMa Apyro-
ro HoOeneBckoro ynaypeata — Jlyuca Urnappo, mnosm-
HOCTBIO TTOATBEPIMIIN 3TU TipeacTaBieHus [11, 27].
Perynsropnoe neticteue NO B opranusme oodecrie-
yuBaeTcs ero reHepanueld u3 L-apruHuHa, KaTaiu-
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supyemoit  m3odpopmamu  NO-cuntaz (NOS) [17].
B oObrunbix ycioBusix mzodopmer I u III Tumos
(nNOS' — ueiiponanpHas, eNOS — sHAOTENNATbHAS)
KOHCTUTYTUBHBI, OJHAKO ITPH OIPEAETICHHBIX BO3IACH-
CTBUSIX MX JKCIIPECCHS TAKXKe CIIOCOOHA MHAYLHUPO-
BaThCsl. Bropoii kinacc NOS — tak Ha3piBaeMast “uHiy-
nubenbHas” popma (iINOS) — akcrpeccupyercst gaxe
B OTCYTCTBHE cTUMYJIsimH [5, 17, 28]. OcHOBHOE pa3-
JIMYMEe MEXy KOHCTUTYTUBHBIMU U MHIYyLUOENbHOMN
n3oopMaM COCTOUT B KOJIMYECTBE CUHTE3MPOBAH-
Horo NO, NpOAOKUTENTBHOCTH CHHTE3a, a TaKXKe
KJIETOYHOM JIOKAJIU3aIMU TPOIYKTOB 3KCIIPECCHUM.
Taxum obpazom, criocodHocTh NO BBICTYIIATH B Ka-
4ecTBe (PU3MOJIOTUYECKOTO PETyIsATOpa WU e BO3-
MOYKHOTO TOKCHYECKOTO areHTa MOXKeT OBbITh 00y-
CIIOBJICHA HAJMYMEM U AKTHMBHOCTBIO OIPEIeIEHHBIX
nzopopm NOS.

®epmeHThl ceMerictBa NOS ABISIOTCS MPOAYKTa-
MU 3kcnpeccuu reHoB NOSI, NOS2 u NOS3. I'en
HEeMpOHaJIbHONW CHHTa3bl OKCHIA a30Ta, 00O3HAYEH-
HbBII Kak NOS1, nmokamu3oBaH Ha 12 Xpomocome de-
nmoseka [23]. IIpomymupyemsrii TeHoMm NOSI oxcunm
a30Ta U3BECTECH KaK HEHPOTPAHCMUTTEP HEPBHBIX CH-
HAIICOB, & TAKXXe KaK PEryJsiTop (pU3NOIOTUYECKUX
nporteccoB apixanus [17]. T'eHeTnyeckue naHHbIC TO-
Ka3bIBAIOT 3HAUUMOCTh TeHa NOS B reHesuce OpoH-
XMaJIbHOM TMIIEPUyBCTBUTEIBHOCTH TP acT™e [19].

I'en unayIMOETBHON CHHTA3BI OKCUAA a30Ta, 000-
3Ha4YeHHBIN Kak NOS2, ToKaJu30BaH Ha XpOMOCOME
17, coctout u3 26 3K30HOB U 25 UHTPOHOB, PA3MEPOM
37 k0 [16]. Dxcnipeccupyemas um NOS obnagaeT yHH-
KaJIbHBIMU CBOHCTBAMM, XapaKTEPHBIMH KakK [UIs
iINOS (mHIymmpyercss KomOuHaIel (GpakTopoB: WH-
TepieiikuH-1, hakTop HEKpo3a oImyxoJyei, nHTepde-
POH Y U JIMITOTIOJIACAXAPU/T), TAK U JUISI KOHCTUTYTHB-
Hbix NOS (perynupyercs Ca2*/kanbmoayinuaom) [18].

I'er NOS?2 6511 BriepBbI€ KIIOHUPOBAH U KAPTUPO-
BaH XaptpaiiHom B 1994 r. Ha xpomocome 17 —
17q11.2 u3 rematorutos [14]. Ho nmocnenyromue wc-
CJIETOBAHUSI 3TOT0 yyacTKa XpoMocoMsb! 17 mo3Bou-
JIY BBLACIUTH KIIOHBI, COZIEPIKALIIE TPU HE3aBUCUMBIX
reHa. OIMH KJIOH KOJUPOBAN paHee UACHTU(UIIPO-
BaHHBIN TeH, 0003HAUCHHBIN Tereph Kak NOS2A, u
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9KCIIPECCHPOBAJICS 9TOT I'€H IJIAaBHBIM 00pa3oM B Te-
narouurtax. JIBa Apyrux reHa 6su1u HazsaHel NOS2B
u NOS2C ¢ nperMyniecCTBeHHOH IKCIIPEeCcCUei B MaK-
podarax.

[MomumopdHbie BapuaHThl reHa NOS2 paccmar-
PHUBAIOTCS B TATOT€HE3€ CaXapHOTO uadeTa, ayTouM-
MYHHBIX ¥ HEOIUIACTHYECKUX 3a00JIeBaHUMN, a TaKXKe
moJiBep>keHHOCTH nHpekuun [23, 24, 29].

NO, BeipabaTeiBacMbIii eNOS, KoTupyeMou Tre-
HOM NOS3, ABJISIETCS] CAMBIM MOLIHBIM U3 U3BECTHBIX
9HOTEHHBIX Ba30IMIIATATOPOB, M €TO CBSI3b C Cepc-
HO-COCYAMCTOM MAaTOJIOTUEN HE BbI3BIBAET COMHEHUI
[12, 13, 15, 16, 20, 25].

Taxum oOpas3om, MoKalyil, HU OJHO U3 JOCTHKE-
HUH (QyHIAMEHTAIbHOH OMOJIOrMM HE HAIIO CTOJb
OBICTPOTrO MPUIOKEHUS K MPAKTHUECKOW MEIULIUHE,
Kak pe3ynbTaThl ucciegoBanuit NO. OgHako aHaIu3
JINTEPaTYyPhI MOKA3bIBAET MHOYKECTBO IMPOOEIIOB B Ha-
IIUX COBPEMEHHBIX 3HAHUSIX 110 HEKOTOPBIM aCIeKTaM
uccnenoBanuii reHoB NOS. B yacTHoCTH, B TUTEpATY-
pe MPaKTHYECKH OTCYTCTBYIOT JaHHBIE O MOMYJISIHU-
OHHOM pAaCIPOCTPAHEHUH MOJIUMOP(PHU3MOB TEHOB
NOS, uX BOJIFOIIMOHHOM CITeIU(UKe U reorpadude-
ckoif n3sMeHunBoctu. Kpowme Toro, nanueie o poinu mo-
muMopdu3MoB TeHoB NOS B IeTepMHUHAIIMU CEpIIey-
HO-COCYJUCTBIX 3a00J€BaHUN TNPEACTABICHBI JIHUIIb
accollMalusIMi Ha YPOBHE HEKOTOPBIX HO30JIOTHYE-
ckux ¢opm [15, 16, 19,20, 21, 22], a He OT/IENIBHBIX Na-
TOTEHETUYECKU 3HAUYUMBIX ITPU3HAKOB.

Llenp HACTOSIIIErO UCCIEIOBAHUSI — OXapaKTepH-
30BaTh MOMYJISIIUOHHO-TEHETUUECKYIO U3BMEHYHUBOCTH
aJJIENIbHBIX BApUAaHTOB reHoB NOS 1 UX MaTOreHEeTH-
YEeCKYI0 3HAUNMOCTB ISl CEPACUHO-COCYAUCTHIX 3200-
JIEBAHMI YeITOBEKa.

Metoauka. VccnenoBaHrue NpoBEAEHO B MOITYJIS-
LUSX Pa3HOTO 3THUYECKOTO COCTaBa M B PA3ITMYHBIX
rpymnmnax OOJBHBIX C CEpIEYHO-COCYTUCTON IMaToIIOo-
TUeH, JAJIs 4ero UCmoiib3oBaauck oopasiel JJHK-6an-
ka HUM menununckoii renetuku THL CO PAMH.

Kopennoe nacenenrie Cubupu npeacTaBieHo Tpe-
MsI STHUYECKUMHU IPYIIaMu (TBIBUHIIBI, OyPSITHI, SKY-
TBI); IPUIILIOE — PYCCKUMU KUTEISIMU ToMcKoi o01a-
ctu: Tomck u noc. Kaprana (ta6n. 1). B Pecriyonuke

Tabmmma 1

ITHHYECKAS U AHTPONOJIOTHYEeCKAsl XapAKTePUCTUKHU UCCICTIOBAHHBIX MOMYJJIAIUOHHBIX B])IGOI)OK

HanuonansHocTs I'eorpaduueckas PacoBas npuHaaiexxHOCTh AHTPOIIOIIOTNYECKUIT THIT
JIOKAJIU3alUs

Pycckue, Tomckas obacts Tomck 134 | EBpomneonnst BocTouHo-eBponeickuit
noc. Kapramna 66

Bypsitel, Pecriy6nuka Bypsitust VYnan-Y 5 60 MoHnronoust LleHTpanbHO-a3UaTCKUI
noc. Kypymkan 90
roc. Xypamiua 60

Sxyrsl, Pecriybimka Caxa (SxyTus) noc. Yapukrait 80

TeiBunubl, Pecniyoiiuka TriBa noc. Kyurypryr 90
noc. Toopa-Xem 120

ITpumeuanue. [lanusie mpuseneHs! 1o [9], N — konmuecTBO 00cIeI0BaHHBIX.
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TriBa NMPOBEACHO MOMYJISIIUOHHO-TEHETHUECKOE U3Y-
YyeHHe HaceJIeHUs! IByX mocenkoB: KyHrypryr (pacrio-
JIOKeH Ha roro-Boctoke TriBbI) 1 Toopa-Xem (Ha ce-
Bepo-BocTOKe). B PeciyOnnke Bypsatus uzydeHs! Tpu
MOMyJIAIUA: OfHA — ropoxackas (YnaH-Yp) u nBe
cenbckne — Xypamia, Kypymkan. SIKyTckuii 3THOC
Mpe/ICTaBIICH JKUTEISIMU TOoC. YepukTeit Ycrh-AsiaaH-
CKOTI0 yiyca.

I'pynmel 60JBHBIX € CEpAEUHO-COCYAUCTON MaTo-
norueit chopMHUPOBAHBI U3 YMCIIA MAIIUEHTOB KIMHU-
ku HUU xapmuonoruun THIL CO PAMH: 130 uerno-
BEK C 3cceHInaIbHOM runeprensueii (O1)), 22 — ¢ uau-
ONATUYECKOH TUNepTPOPUIECKON KapIMOMUOTIATUEH
(MTKMIT) u 50 9ermoBex — ¢ UIeMHIECKOH O0JIC3HBIO
cepaua. B rpynmy 6ompHbIX O BKIIFOUEHBI Cllyyan
JIETKOW, YMEPEHHOMU U TSIKEION apTepuaaibHON rumnep-
teH3uu (AT) mpu muTenbHOCTH 3a00IeBanus 6oee 1
rona. MTKMIT Obuta BepuduuupoBaHa Mo JaHHBIM
Ouoricuu SHAOMUOKAP/IA.

Jst moTBEepkKAEHNST ATEPOCKIEPOTUYECKOTO TI0-
paxeHus COCy10B cepALia OOIBbHBIM MPOBOAUIACH KO-
ponaporpadus. [TpoananuzupoBansl pe3ysibTaThl S0
HCCIIE/IOBAHUN C YYeTOM KaK pPacIpOCTPAHEHHOCTH
aTEPOCKJIEPOTUYECKOTO MpoIecca B KOPOHAPHBIX ap-
Tepusix (JieBasi KOpOHapHas apTepusi, ee BETBU U Tpa-
Basi KOpOHApHAs apTEpHs), TAK U CTETIEHN CTEHO3a I10-
pakeHHBIX cocy10B. CpeTHrIi BO3pacT B rpymmax 0o-
JIBHBIX cOCcTaBWI OT 32 1o 59 et (45,310,4).

KonTtponpayio rpymmy (n=130) cocTaBmusiin nHAN-
BHJIBI CXOJTHOTO C OOJIBHBIMU BO3pAcTa, KOTOPHIC HE
HMMEIN KJIMHUYECKUX IPOSIBICHUN CEpIEeYHO-COCY -
CTBIX HAPYLIECHUI.

Just ananu3a accouuanuii nommmMop(u3MoB reHOB
C CEepIEYHO-COCYIUCTOM MATOJIOTMEN MCIOJIb30BaIn
KOJIMYECTBEHHBIE ITPU3HAKHU, KOTOPBIE BKITIOYAIH aHT-
pPOIOMETPHYECKUE TTOKA3ATEIN, UMMYHOOMOXIMUYE-
CKHe, TOKa3aTeld JIMIUIHOTO CIEeKTpa KPOBU U CY-
TOYHOTO NTpodmiTs apTepuaabHOro napieHus (A/l), a
TaK)Xe MOKa3aTeln yIbTPa3ByKOBOTO MCCIIEAOBAHUS
cepaua.

Tunuposanue norumoppusmos 2enoe NOS. Vcce-
JIOBAHO 6 MOJIMMOPGHBIX BApUAHTOB 3-X reHOB NOS
(Tabm. 2): nBa UCCIeIOBAHHBIX MOJMMOPQHU3Ma JIOKA-
JIN30BaHBI B PETYJISITOPHBIX 00JIACTSIX TEHOB — IPOMO-
Topax — G954C (NOS2), C691T (NOS3); nBe HyKJI€O-

tunnable 3ameHbl (C774T, G894T — NOS3), oaHa
Tabmmma 2
XapakTepucTHKA UCC/IEAOBAHHBIX NOJIMMOPGU3MOB
redoB NOS
Ten IMomnmopdusm | Jloxanmusarus B rere | DepmeHT
PECTPUKIIMN
NOS! | C/IT Ok30H 18 Bsp 191
NOS2 | G954C IIpomoTtop Sph I
NOS3 [ C69IT IIpomoTtop Bso I
C774T OK30H 6 Fok I
G894T Ok30H 7 FriO 1
VNTR Wutpon 4 -

tpansunus C/T B rene NOSI u oqHa Bapuabemb-
HOCTB IO YHCITy TaHAeMHBIX ITOBTOPOB (VNTR) B rene
NOS3.

N3zyuenne moamMoOpQHBIX BApUAHTOB HCCIIEAYe-
MBIX TEHOB MMPOBOIWIHN C ITOMOIIBIO aMIUTH(PUKAIII
COOTBETCTBYIOIINX YyYaCTKOB T€HOMa METOAOM IIOJIH-
MEpa3HOM LENMHON peakIuH, UCIONb3Ysl CTPYKTYPY
MpaitMepoOB U MapaMeTpPhbl TEMIIEPATYPHBIX ITUKIIOB,
OTIMCAHHBIX B TCHOMHOW 0a3e JaHHBIX M JIUTEpaType
[26]. T'enoTunMpoBaHue MOTUMOPHUIMOB OCYIIECTB-
nsimy ytem [1JJPdD-ananu3a: mpoyKThl aMiuinuka-
1uu 00pabaThIBaIM COOTBETCTBYIONIMMH PECTPUKTA-
3aMHU C MOCIIEAYIONIUM paszzesieHueM B 3% arapo3HoM
wi 6% MoJuakpwIaMUIHOM Tefsix. dparMeHTh
JIHK oxpammBaim OpOMUCTBIM 3TUIUEM U BU3yaJld-
3upoBan B YD-cBeTe ¢ MPUMEHEHHEM KOMIIBIOTEp-
Holt BuneockeMkn Ha mpudope UV-VIS IMAGER-II
(CLLA).

B pabote ncnonp3oBany CTaHIAPTHBIE AITOPHUT-
MBI OMOMETPUM, B TOM UYMCJIE PACUET M CPABHEHHE
OCHOBHBIX CTATUCTHK PACIpe/ICIeHUH (CpeaHue, I1c-
MEPCUM, ACUMMETPHUSI, IKCIIECC); JIMHEHHBIN KOppeIs-
LIMOHHO-PErPECCUOHHBIN, (PAaKTOPHBIN U TUCTIEPCUOH-
HbI aHanmu3bl [6]. Tlpu omnMcaHMM TEeHETUYEeCKOU
CTPYKTYPBI TOMYJISIUNA HCIIOIb30BAIMA CIIEAYIOIIHIE
METO/IbI: TECTUPOBAHUE HA COOTBETCTBHE pacIpe/ierie-
HHUS TCHOTHUIIOB paBHOBecHIo Xapau-BeitHOepra;
CpaBHEHHE YaCTOT aJlleNiel MeXAy TpynnaMu MpoBo-
JIWJTA TOYHBIM TecToM Durrepa.

Pesyabrartel. ITonynsyuonno-eenemuueckoe pasHo-
obpasue no nonumopgpuzmam 2eros NOS.

Jns OONBIIMHCTBA M3YYEHHBIX MOIMMOPPU3MOB
pacrpeielieHie reHOTUIIOB COOTBETCTBOBAJIO PABHO-
Becuro Xapau-Beitnbepra. OTkioHeHne ObUIO MOKa-
3aHo s BapuaHTa G954C rena NOS2 u C774T rena
NOS3 B nioc. Toopa-Xem (x2=8,58; p<0,01) 3a cuer
HE/I0CTAaTKa T'eTepOo3UroT (HabiromaeMasi U OXujae-
Masi TeTepO3UTOTHOCTH cocTaBmin 0,285 1 0,386 cooT-
BETCTBEHHO); /U1 mosmmmopduzma C691T B moc. Too-
pa-Xem (X2=33,68; p<0,001), moc. Kyurypryr
(X2=6,53; p<0,05), Tomcke (x2=43,75; p<0,001) u BO
Bcex BeIOOpKax 0ypsT (p<0,001), Ho B mociaeHUX CiTy-
Yasix 3a CUeT M30BITKA TeTePO3UrOT. Y POBHHU HAOITIO-
JIaeMOH U 0’KUJAEMOM reTepO3UTrOTHOCTH OBLIIN COOT-
BETCTBEHHO PABHBI Y TBIBUHIEB B 1oc. KyHrypryr —
0,517 u 0,405; B moc. Toopa-Xem — 0,745 u 0,483; y
pycckux xxuteneit B Tomcke — 0,783 1 0,498; y Oypsit B
Vnan-Ys - 0,728 u 0,499; B noc. Xypamia — 0,750 u
0,497 u moc. Kypymkaun — 0,787 u 0,490. Habmronae-
MBI€ OTKJIOHEHHSI MOTYT BO3HUKATh B CHIIY CIy4aid-
HbIX puunH. C Ipyroil CTOPOHEI, CIly4au J0CTOBEp-
HOT'0 OTKJIOHEHUS HA0II0/1aeMOT0 pacIpe/IeIIeHus Te-
HOTHIIOB OT OKU/IAEMOT'0 MOTYT OTpaXkaTh crienudu-
Ky TMOMYJISIUOHHO-TEHETHUYECKUX MTPOIECCOB, B YACT-
HOCTH, MOTYT OTpa)kaTh OCOOEHHOCTU T€HETHKO-JIe-
Morpaduueckoi CTpyKTypbl Wik 3QdeKTsl 0TOOoPa,
00ycoBlIeHHbIE  (PYHKIMOHAIBHOH 3HAYUMOCTBIO
JIAHHBIX JIOKYCOB (reHbl NOS BOBJICUEHBI B TATOTeHE3
MHOTHUX 3200JIEBaHUI, U MOTUMOPPUZMBI ITUX T€HOB



HE MOTYT SIBJISITHCSI CETIEKTUBHO HEUTPATHBHBIMU BapH-
antamn) [1, 7, 10].

Cpenu Bcex N3yUeHHBIX MOJIMMOP(U3MOB TpeX re-
HOB Haubosbllee pa3HooOpasue mokazaHo IS MOJIU-
Mopdusma npoMoTopHoit yactu rena NOS3 — C691T.
Kak 0b1710 0TMEUEHO BbIIIe, OTKIIOHEHNE OT pAaBHOBE-
cust Xapau-BelinOepra 1mo qaHHOMY MOIUMOP(QU3MY
PErucTpUpOBAIOCh B OONBIINHCTBE MOMYJISLIUN, KPO-
Me celbcKoro HaceneHusi Tomckoil obGmactu (1moc.
Kaprama) m xopeHHBIX *x)uTeneit Pecrryonmukun Caxa
(Sxytust) — moc. Yepukreit. [Ipn aTom Hanbompinas
yacTtoTa pacnpoctpanenus amiens C691 mokazaHa B
moc. Kaprama (85%) u moc. Uepukreit (93%).

Taxum 00pazom, pe3yIbTaThl U3YUEHUS TIOJTUMOP-
¢uzma renoB NOS MOKA3bIBAIOT, YTO U3yUECHHBIE I10-
iy Cubupu, HeCMOTPSI Ha UX reorpaduvecKyro
OIIM30CTh B IPeeax 3THOCA, XapaKTEePU3YIOTCS pas-
JUYHBIM YPOBHEM I'€HETHYECKOTO Pa3HO0Opas3us Io
rpynne reaoB NOS. OTu HaOI0AeHUsS TPEACTaBIIs-
I0TCS BAXKHBIMU 7151 IIPOBEIEHUS T€HETUKO-3IUIEMU-
OJIOTMUYECKUX UCCIIEAOBAHUM MyIbTU()AKTOPUATIBHBIX
3a0oeBannii B CHOMPCKOM perruoHe.

[Momumopdusmel reHoB NOS y GOJIBHBIX C cepliey-
HO-COCYJMCTOM MATOJOTMEN U UX aCCOUALIUS C KITU-

Tabimua 3
CpaBHUTEILHBII aHAIN3 pacnpeaesieHus YacToT ajuiesei
noanMopgHbIX MapkepoB renos NOS B rpynnax
00JIBHBIX C Cep/IeYHO-COCYAUCTOIl MaToJIorneii u
KOHTPOJISI

IMaTtonorus Yacrora amiens P RR
KOHTPOJIb | 6OJIbHBIE

I'en NOSI, tpansuuus C/T, annens C

KA 0,936 0,860 0,042 0,418

or 0,817 0,000 0,337

T'en NOS2, nomumopdusm G954C, amnens C

KA 0,964 0,480 0,000 0,182

or 0,870 0,017 0,036

T'en NOS3, VNTR nonumopdusm (A/B), amtens A

KA 0,159 0,163 0,991 1,026

or 0,193 0,546 1,264

WTKMIT 0,200 0,665 1,317

C774T, annens C

KA 0,730 0,690 0,087 0,608

or 0,716 0,106 0,688

UTKMII 0,840 0,513 1,442

G894T, amens G

KA 0,567 0,819 0,00003 3,453

or 0,542 0,872 0,350

UTKMIT 0,590 0,900 1,101

C691T, anmnens C

KA 0,526 0,855 0,00001 5,344

or 0,655 0,022 1,716

UTKMII 0,607 0,003 3,378

[Ipumedanwue. p — ypoBeHb 3HAUNMOCTH.
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HUYECKUMU NATOTEHETUYESCKU 3HAYNMBIMH ITPU3HAKA-
MU.

[TokazaHO OTKJIOHEHHE OT paBHOBecHs Xap-
nu-Beitnb6epra no nonmumopdusmy G954C rena NOS2
y 60mpHBIX DI (X2=23,69; p<0,001) u ans Tpex nonu-
MOp(HBIX BapuaHTOB reHa NOS3: y NanueHToB ¢ KO-
poHapHbiM  atepockiepo3om (KA) mo C774T
(x2=4,61; p<0,05) u G894T (x2=19,30; p<0,001); B
rpynme 6ompHBIX DI mo Bapuanty C691T (x2=12,48;
p<0,001). 3TO MOXeET OBITH CBSI3aHO C TEM, UTO TPYII-
bl OOJIBHBIX HE SIBJISIOTCS CITyYalHOM MOMYISIIMOH-
HOHN BBIOOPKOM, a OTOOpaHBl HA OCHOBAHUHU YETKUX
JUATHOCTUYECKUX KPUTEPHUEB.

Ha ocHOBe maHHBIX O 4aCTOTE BCTPEYAEMOCTH aJl-
JieTiei B KOHTPOIBHOM IPYIIIe U IPYyIIe OOIbHBIX ObLT
paccuuTaH OTHOCUTENbHBI PUCK Pa3BUTHS HU3ydae-
Mot matosioruu (RR) (ta6i. 3). 3nauennst RR>1 yka-
3BIBAIOT HA BO3MOXHYIO TOJIOKUTEIIBHYIO accollra-
Mo ajutens ¢ 3aboneBanueM. OOCyXk/IeHUE BETMYUH
OTHOCHUTEIHLHOTO pUCKa ITPOBOIMIN MTPU YPOBHE 3HA-
yumocTH He 6oree 5%.

Bricokue 3nauenuss RR Obumn mokazans! ams 60-
mpHBIX KA mo amnenro C691 (RR=5,34) u G894 rena
NOS3 (RR=3,45); y 6ompabix 1 1 UT'KMII ¢ amre-
mem C691 (RR=1,71 m RR=3,37 COOTBETCTBEHHO).

C noMouipo 0JJHOGAKTOPHOTO JUCIIEPCHOHHOTIO
aHaJIM3a TMOKAa3aHOo, YTO C MOJIUMOP(HBIMHU BapHaH-
Tamu reHoB NOS' y 6onbHbIX KA acconumnpoBan 1e-
JIBIA PSIT TIATOTEHETHMYECKU 3HAYUMBIX IPU3HAKOB
(Tabm. 4).

Jiis MpU3HAKOB, MO KOTOPBIM OBLIM IMOKAa3aHbI
CTATUCTUYECKHN 3HAYMMbIE OTKJIOHEHHS] OT HOpPMaJlb-
HOT'O pacrpe/enieHns (B OCHOBHOM 3a CYET CYIIeCT-
BCHHOHM IIPaBOCTOPOHHEH acHUMMeETpHuu), B Tabm. 4
MIPUBEICHBI JTIorapudMupoBaHHbIe Mokazatenu. [o-
cire norapupMuieckoit Tpancopmanuu (o 3KCIo-
HEHIIMAIbHOMY OCHOBAHHIO) ACUMMETPHS TIPaKTHYe-
CKM MCYe3Na, OJIHAKO HOPMAJIBbHOE pAaCHpeeeHIe
Tak U He ObuTo JocTUrHyTO. [ToaTOMY B HanpHEHIINX
pacdeTax HCIOJIb30BAIM JIOTAPHU(PMUYECKH TpaHC-
(bopMupoBaHHbBIE 3HAUSHUS ITUX ITPU3HAKOB.

Tpansunus C/T rena NOS B3auMocBsi3aHa ¢ 10-
kazatensmu xostectepruna (XC) B cocTaBe JTUIOIPOTe-
HHOB oOmielr Hu3koi mrotHoctH (XC-JITIOHII) m
tpuriunepunioB (TT); momumopdusm G954C rena
NOS?2 - cunaexcom maccol Tena (MMT) u xomectepu-
HOM B COCTaBe JIUIONPOTEUHOB HU3KOH IIOTHOCTH
(XC-JITTHIT); antenbHbIe BApUAHTHI MOTMMOPGU3MA
C691T rena NOS3 — c aKTUBHOCTBIO KaTaiasbl B Chl-
BOPOTKE KpOBU OONBHBIX U moiuMmophusm G894T
reta NOS3 — c nokazarensimu XC-JITTHIT u unpky-
JTUpyoIUMI UMMYHHBIMU KoMIutekcamu (LIVK). 13-
BECTHO, 4TO reH NOS3 KOHTPOJIUPYET aKTUBHOCTH
KOHCTUTYTUBHOU NOS, conepallencs npeumyIecT-
BEHHO B JHJIOTEIMAJIBHBIX KieTKax. OOpasyromascs
TI0J] €€ BIIMSTHMEM OKHCh a30Ta BBI3BIBACT pacciadire-
HUE TJIaJIKMX MBIIII] COCY/IOB, YBEIIMUEHIE KPOBOTOKA,
CHIDKEHUE Tepru(epruiyeckoro COMpoOTHUBIICHUS U CHC-
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Tabmuua 4 Tabnuua 5
Cpeaune 3HaueHHs] KOJTHYECTBEHHbIX MPU3HAKOB B3anmocssizb noammopgusma reno NOS
Y HocHTeJ/Ieli pa3HBIX FeHOTHIIOB 1o reHam NOS € NATOreHeTHIECKH 3HAYHMBIMHA NPH3HAKAMHE
B rpyIie 00JbHbIX KOPOHAPHBIM ATEPOCKIEPO30M y 00/IbHBIX ICCEHIMATBHOMN rHnepTeH3ueit
ITpuznak |FeHOTHHLI| M+S.D | F | p ITpusHak | TenoTurbr | M+S.D | F | P
Tpansuiyst C/T rena NOS! Tpamsutust C/T rena NOS!
Jlor XC-JITTOHIT | CC 0,688+0,167 7,235 | 0,009 MCCAl,mm | CC 5,172+0,130 4,925 | 0,029
CT+TT | 0,84620,191 pT. CT. CT+TT 5,249+0,143
Jlor TT CC 0,740£0,364 | 6,194 |0,0161 G954C NOS2
CT+TT 1,045+0,344 KIP, mm GG 49,683+5,615 | 9,222 | 0,003
Tommmopduzm G954C rena NOS2 GC+CC 50,383+4,303
XC-JIITHIT GG 6,474+1,151 5,410 | 0,024 G894T NOS3
GC+CC | 5,622+1,107 S rena, M’ GG 0.657+0,078 | 5.212 | 0,007
UMT GG 1,453+0,222 | 6,828 | 0,011 GT+TT 0,723+0,095
GC+CC | 1,259+0,253 C774T NOS3
Homumopdusm C691T rena NOS3 CAJTH CcC 4,789+12,698 | 4,006 [ 0,049
Karanaza CcC 63,507+37,007 | 6,031 |0,0196 CT+TT 15,11428,064
CC+CT | 31,219428,949 HAATH CC 7,07849,029 | 4.331 | 0,041
Homnmopdusm G894T rena NOS3 CT+TT 14,269+18,338
UK GG 417440754 | 7,811 | 0,007 S Tena, m> CcC 0,690+0,088 | 4,453 | 0,037
GT+TT 4,915+0,722 CT+TT 0,654+0,070
XC-JITHIT GG 1369+0,234 | 4373 | 0,041 AB+AA 70,4099,510
GTHIT 1,544+0,242 [Tpumeuanune. F — cratuctuka dumepa — CHenekopa

ITpumeuanue. F — cratuctuka ®dumepa — CHenekopa
IUIST OTHO(PAKTOPHOTO JMCIEPCHOHHOTO aHAIIN3a BIIMSIHUS
TeHOTUITUYECKON N3MEHYMBOCTH HA BAPbUPOBAHUE KOJIHYE-
CTBEHHBIX IIPU3HAKOB; P — YPOBEHb 3HAUMMOCTH.

temHoro AJl. K Haubosiee CHIIBHBIM €CTECTBEHHBIM
6okatopam NOS OTHOCUTCS] CYyNIEpOKCHIHBIN pau-
KaJjl, OTPAHMYUBAIONINI PACIPOCTPAHEHUE U CHUXKA-
foruii korneHTpanuio NO. [1pu 3ToM MOTEHITMUPYFO-
muM 3¢ GekToM Ha IeHCTBUE OKHMCH a30Ta objiamacT
CYNEPOKCHIJTUCMYTa3a U aHTHOKUCIUTEIbHBINA (ep-
MEHT — KaTajasa [7].

VY 6onbubix DI o6Hapyxkena accouumarnust C/T mo-
nuMopgusma rena NOSI ¢ MakCUMaJbHBIMHU CyTOY-
veiMu (MC) 3uaueHusmu cucroiuueckoro (C) AJl
(MCCAL); G954C nonmumopduszma rena NOS2 — ¢
KOHEUHBIM JuacronnueckuM pasmepom (KP) neso-
ro Xenyaouka, nomumopdusiMu Bapuantamu G894 T;
C774T rena NOS3 — ¢ mnomaapio teaa S; C774T — ¢
pasuuneit ypous CAJl u JIAJl B THEBHOE U HOYHOE
BpeMs CyTOK (Tadir. 5).

C yuyerom ygactust Mosekyisl NO B rmporieccax Ba-
30KOHCTPHKIIUU U Ba30IMISTAIIMH, B3AUMOCBS3b I10-
nuMop¢pu3MoB reHoB NOS ¢ TOHOMETPUYECKUMH
MIPU3HAKAMU SBIISETCS BIIOJIHE 3aKOHOMepHoit. Kpo-
M€ TOT0, MTOJIyUCHHBIE aCCOLMAIINU HE TPOTHUBOPEYAT
OCHOBHBIM KOHLIETIIIMSIM METa0OJIUYECKUX Hapyllle-
Huit pu AT

Bce BhIIIICTIEpEUNCIIEHHBIC TPU3HAKY BOBJICUEHBI B
KOMIUTIEKC MeTabojimyecknx HapyineHuid npu Al u
KA. Dnniemuoiornyeckre ucciieI0BaHus TOKa3bIBa-
FOT PACTYIIYIO TEHJICHIUIO K ITOJIUNATUNA — MHOXECT-
BEHHOCTH Oone3Hel. Hampumep, u3BecTHO, 4TO arte-

I OTHO(AKTOPHOTO JAUCIIEPCHOHHOTO aHAJIW3a BIWSHUS
T€HOTUIINYECKOM U3MEHUMBOCTH HAa BAPbUPOBAHUE KOJINYE-
CTBEHHBIX IIPU3HAKOB; P — YPOBEHb 3HAUUMOCTH.

POCKJIEpO3 U apTepualibHasl TUTIEPTOHUS OYSHb YacTO
COYCTAOTCS APYT C IPYTrOM, IMPECTABIISST COO0H “co-
celcTBO” OoJjie3Hel, 11bo “ceMeiicTBO” OoJe3HEH -
KaK pe3yJibTaT OOIIHOCTH 3THOJIOTHH M IaTOTEHe3a.
[TosTromy, pyHKIIMOHAIIbHOE 3HAYEHHE TTOJIUMOPQH3-
MOB TeHOB NOS B AeTepMUHAIIHI OJHOTO ATOJIOTH-
YeCcKOro (eHOTHIa OyAeT OKa3bIBATh BIMSHHE U Ha
pas3BUTHE IPYTOTO.

Takum obpazom, CcyMMHUPYs pe3yIbTaThl aHAINU3A
accolMaluii  KOJIMYECTBEHHBIX, IMaTOTEHETUYECKU
BXKHBIX JUISI CEepPJACUHO-COCYAUCTBIX 3a00JIeBaHUM
MPU3HAKOB U (PAKTOPOB UX OOIIEH M3MEHUMBOCTH C
moJiuMopdu3MoM reHoB NOS, HY)KHO OTMETHUTH ClIe-
JIyIOIIIee: OUEBUIHO, YTO MCCIIEIOBAHHBIE T€HBI BHOCSIT
OTIpE/ICIIEHHBIN BKJIAJT B M3MEHYMBOCTH KOMILIEKCA
MIPU3HAKOB, HA OCHOBE BAPHUPOBAHMS KOTOPHIX CKJIa-
JIBIBAETCSl TTATOTEHE3 CEepJeUHO-COCYTUCTBIX 3a0ore-
BaHMN. B ocHOBe acconuanuii JaHHBIX T€HOB C IIPU-
3HAKAMU JIOKUT (PYHKIHOHAIBbHAS 3HAYMMOCTh NO,
“cepa koMIeTeHIIUN” KOTOPOU 3aTParuBaeT MHOTHE
(hU3HOIOrNYecKue CUCTEMBl OPTraHU3MA.

ABTOPBI BBIPAKAIOT 0JIATOJIAPHOCTH aKa/le-
muky PAMH B.II. Ily3eipeBy U IOKTOpY
ouonornyeckux Hayk A.H. Kygep 3a mo-
MOIIb B OOCYX/JIEHNUHU TOJIYYCHHBIX PE3YIIb-
TaToOB.




POLYMORPHISMS OF GENES OF NITRIC OXIDE
SYNTASE: RESEARCH OF THE SIBERIAN POPU-
LATION AND CARDIOVASCULAR PATHOLOGY

T.V. Kosyankova, K.V. Puzyrev

The research of correlation of polymorphisms of genes
NOS with the spread forms of the cardiovascular pathology
is carried out: ischemic illness of heart, essential hypertensi-
on, idiopathic hypertrophic cardiomyopathy. It has been
shown that polymorphisms of G894T and C691T of a gene
NOS3 is authentically more often met for the patients with
coronary atherosclerosis and essential hypertension, C691T
- for the persons with the idiopathic hypertrophic cardiomy-
opathy.

It has been shown that polimorphisms of genes NOS
such as G984T NOS3, C/T NOS1, G954C NOS2 in the pati-
ents with the coronary atherosclerosis are interdependent
with metric of a lipide spectrum of a blood (cholesterin).
There is interrelation between these polimorphisms and pa-
rameters of the daily of arterial pressure in the patients with
the essential hypertension.

The populations-genetic analysis in groups of Russians
(n=200), Tuvinians (n=210), Buryats (n=210) and Yakut
(n=80) testifies to racial and ethnic specificity for the resear-
ched polymorphisms, that could determine the different sus-
ceptibility to complex diseases.
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