YAK: 616.12-008.46-036.12:576.8.095.52:575.113

CYPYHKAJIN IOPAK ETULLMOBYUTUTU PUBOXKNAHULLNAA
HEWPOTYMOPA/1 OMUNNAP FTEHNAPU NO/IMMOP®U3IMUHUHT TYTTAH YPHU

lapaes A.l., KypbaHos A.K., TypaKkynos P.U.

POJIb NO/IMMOP®U3IMA TEHOBHEMPOTYMOPA/IbHbIX ®AKTOPOB
B PA3BUTUU XPOHUYECKOMN CEPAEYHOW HEQOCTATOYHOCTH

lapaes A.l., KypbaHos A.K., TypaKkynos P.U.

THE ROLE OF GENE POLYMORPHISM OF NEUROHUMORAL FACTORS
IN THE DEVELOPMENT OF CHRONIC HEART FAILURE

Gadayev A.G., Kurbonov A.K., Turakulov R.I.

TowkeHmM mubbuém akademudcu

IIpusodsimcs nocaedHue daHHble 0 8blsigAeHUU hpedcmasumeell KOMNAEKcd 2eH08 NPU pa3AU4HbIX heHomunax
XpoHuYeckll cepdeuHoll HedocmamoyHocmu. O60CHO8AHA PO.1b NOAUMOPPUIMA 2eHO8 8 hamozeHe3e 3a60.1e8aHUS,
8blbope peKoMeHJIYyeMbIX JIeKapCmeeHHbIX cpedcms, obecneveHuu KauyecmseHHol npoduiakmuku, a makice 8 npe-

domepaujeHuu Heb.1a20NPUSIMHbBIX UCX0008 3a60/1€8aAHUSL.

Kawuesvle cio8a: xpoHuveckas cepdeyHasi HedocmamoyHOoCMb, heHomunbl, 2eHbI-KAHOUAAmbl, NOAUMOPPU3M 2EHO8.

The latest data on the representatives identification of complex genes with various phenotypes of chronic heart
failure are given. Both the role of gene polymorphism in the disease pathogenesis of the choice of recommended drugs, the
provision of high-quality prophylaxis and also in the prevention of adverse outcomes of the disease has been substantiated.

Key words: chronic heart failure, phenotypes, candidate genes, polymorphism of genes.

YHITH Hu1ap/a I0pak - KOH TOMUP KacaslJTuKJa-

PHHM JlaBoJIall/la 3pULIMJITaH I0TyKJapra Kapa-
MacZiaH CypyHKaJy 1opak eTuiMoBuYraury (CIOE) Hunr
axoJIM opacujia yupalu kynaiMmokaa [14]. EBpona axo-
aucuHUHr 1 - 2,6% na [39], AMepuka KymMa mratia-
puza aca 2,2% pa [26,41], Poccus ®epepanusiCHHUHT
7% axosucuga CIOE MaBXyaJuru aHUKJaHTaH GYiuo,
axoJIM Opacua ymoy KYypcaTKUYHH €11 YIFalraH caluH
OIIMO GOPUII IXTUMOJIH IBTUPOP 3TUITAH [5].

Cyurru yu 10 uwanuk paBomuza CHOE Hu paBo-
JlallJla aHTUOTEH3WHU aWJIaHTUPYBYM GepMeHT WHIH-
outop (AADU) apu Ba (-ampeHo6okaTtop (B-Ab) nmap
caMmapa/siu podanmaHUING KeJMHMOKAa. bupok, 2016-
nusn EBpona kapauosiorsiap yomMacd TOMOHH/IAH Ka-
oyn xkuauHran “‘CHOE HU gaBoJsiam Ba TalIXUC KYHHII
OyiiM4ya MUJIJIMH TaBCUsJIap”’a ymo6y J0pu BOCHUTAaJa-
PHUHHM KAaC/UIMKHUHT OFUPJIMK Japaxkacu Ba (peHOTH-
IJIapyra Moc Tap3/a MHAUBU/AyaJ KyJIall cXxeMacH Kyp-
caTuJMara [45].

Xo3upru naTaa Jopu BOCUTAJIAPUHU caMapacHu Ba
HOXY$1 TAbCUPJIAPUHU UHAUBU/Iyas YPraHUl MaKcau-
a dapmakoreHeTHKa Ba (papMaKOTeHOMHKAJAH KeHT
doiigananuamokaa. PapMakoreHeTUKa OpraHU3M/Iaryu
reHJiap NoJMMopdr3Mu XUCo6HUra JJopy BOCUTANIapH ca-
MapacHvHH TypJinda HOMOEH OYJIMIIMHUHT FeHETHK aco-
CJIapUHU YpraHaJuraH TH6OUHN reHeTUKaHUHT UYHaJIU-
muaup. PapMakoreHoMHKa 3ca OPraHU3MHUHT JI0pH
BOCHTaIapura Gy/iraH HacJoUi UHIAUBUAYAJ CE3TUPJIH-
TMHH aHUKJIalra acocaanaau [29].

Illyngait akaH, CHOE MaBxyn 6eMopJsiapHH JaBoO-
JlallJla YHUHT OFUPJIMK Japa)kacl Ba (peHOTHUIIapura
MOC MYKOOWJ JJOPH BOCHUTAJIApU T'YPYXUHHU TaHJAII/A

¢dapmakoreHeTrKa Ba papMOKOTreHOMHKA acoCaapu/iaH
¢doijanaHuI,0praHu3MJaru HelkporyMmopasa oMuJLIap-
HU KOZIJIOBYH I'e€HJIap MOJMMOPOU3MHUHH YPTaHULI STHTU
HUCTUKOOJLIAp O4afiH.

Masbaymky, CHOE r03ara kesiniy Ba puBokJI1aHu6 60-
pUIIK/IA CUMIIATUK HEPB TU3UMU MYXUM pOJI yUHAUJU.
Y6y TH3uM 3 GaoMATUHH aJ[peHEePTUK peLenTopiap
(AP) opkanu amasira omupagu. AP G - okcu/IapuaH
TAIIKWJI TONKG, TYPJIU TUIAATH XyKalpasap/a CHHTe3-
JIaHaZiM Ba dHeprusi MaHb6au cudaTujia ryaHo3UHTPH-
docdaTnan poigananaau [7]. AP reHu nosumMopousm
- JIapu I0paK - KOH TOMHUP Kaca/IMKJIApu MaBxkyz Ge-
MOpJIapHU JlaBoJsam/a (- aApeH06JI0KAaTOPJIAaPHUHT
TypJin4ya camapa 6epulln/ia MyxuM axaMHusaT Kach aTa-
au. CIBIS-III Ttagkukotuza CHOE wmamxysn GemopJiap-
HuHr 30 - 60% fa 3- afpeHo6I0KaTOpIApPTa PE3UCTEHT-
JINK aHUKJIaHTaH 6y1u6, yHu 1 - agpeHopenenTopaap
reHU MOJUMOPOUIMHU OUJIAH GOFJIUKJIUTHHU IBTUPOP
atuiirat [24]. MabayMky, cofsioM ogamiaapza 31 sa 32-
APmapHuHT ropakgaru Huc6atu 70:30 HU TalIKWJ 3Ta-
au. CHOE ma 31 - AP conu 50% rava kamasay, B2 - AP aca
yarapuiicus Kosaau. by 6up TOMOH/AaH MUOKap/{HU 'Y~
nepKaTexoJaMUHEMHUS] TaAbCUPUJAH KyTKapca, UKKUH-
yu ToMoHZaH CIOE HUHT aBX 0s1M6 GOpULIMTra TabCUD
KWJIMIIY MyMKUH [50].

B1 - agpeHopenentopsap reuu (ADRB1) - 10 q24-
26 XpoMocoMa/ia KouiamraHd 6yu6, yHUHT 3HT Ky ¥p-
raHwirad 2 Tta noauaMmopéusmu - Arg389Gly, Ser49Gly
Jlap xXucob6siaHaau. M.Borjesson Ba xamMMmyasiddJap
(2000) yTrkasraH Taakukotaa CIOE ro3ara kesumu 6u-
JIaH ymoy mnosuMopd MapKepJapHUHT OOFJIUKJIUTU
MaBXKyJJIMTMHU aHUK/IaraH. Y TKa3uiraH TaJKUKOTIap-
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Ja nosuMop¢d MapkepHUHT Arg389 asienu MaBxyz 6e-
MopJiapia MUOKApJHUHT UHOTPON GaoJUATH KydyalraH
6y116, >KUCMOHUH I0KJIaMaslapra YuJaMJ/u Ba 3—- agpe-
Hob6JioKaTopJsiapra ce3rup, Gly 389 annenuramyByniap-
Jla 3ca MUOKapAHUHT HHOTpoN (aoJUATH MacaWraH Ba
- agpeHo6I0KAaTOPJIAp TABCUPUTA CE3TUPJIMK XaM KaM-
JINTHM aHMKJaHraH [25]. Poccust momynsnusicuga yTka-
3WJIraH TaJKUKOTAA Arg/Arg reHOTUN TallyBuYMJIapu/a
XaM CHUCTOJIMK XaM JMACTOJIMK apTepuas 60CUM I0KOpH-
JINTH aHUKJaHraH [1].flHa 6up yTkasuiraH TaJKUKOT-
Jla KapBeausaoa Kabyn kunaérrad CIHOE mapxyn 6emop-
saap rypyxuaa ADRB1aunr Arg389Gly momumopdusmu
ADRB2 HuHT GIn27Glu nosMopdusaMu 6umaH OUPTraauK-
Jla KeJIraH/ia YJIMM X0J1aTH XaBhU 60IIKa rypyxJapra Ka-
paraHia KK MapoTabara IKOPWUJIMIH KaWJ| 3THJ/TaH.
MeTanpoJios Kabys1 KUIa€TraH rypyxJjapJard TypJiy re-
HOTHUIUIM OOLIKa 6eMopJiap/a sIoBYaHIUK GUp - GUPHU-
JaH ¢apk kusimMaras [37]. D.A.Mason Ba xaMmMyasinudaap
(1999) yTkasran TagKUKoTAA Ser49 noaumopdusmMu ro-
MO3UTOT XO0JIaT/|a yyparaH Au/JaTallioH KapAHOMHOIa-
THs MaBXy/, 6eMopJiapzaa Gly49 TamyB4yusiapra KaparaH-
Jla YiuM xaBOU IOKOPU XaM/a )KUCMOHUH I0KJIaMaJiapra
YUAaMJIMJIMK TMAcTJIMTY aHuKJaHraH [55]. ADRB1 renu-
HUHT TosiuMop¢ Mapkepsaapunu OUK, Al Ba kapauo-
MHUOTATHsIAp OUIaH OOFIUKJWIU KYIPOK YpraHU/IraH
6yu6, CIOE ra 60fs1MK MabjayMoT/aap xkyaa kam. Ly ca-
6a6si1 CIOE peHoTHIIapH 103ara KeJUIIK/A YHUHT TYT-
raH YpHUHH 6axoJiall YYyH KeJaXKak/Ja WMWK U3J1aHU-
I1ap oJIM6 GOPUIIHM Tasmab aTaau [13].

B2 - aapeHopenenTtopJsap reHu (ADRB2)-5 xpomo-
coma q31 - 32 ga »xoWamraH 616, yHUHT 5 Ta MOJH-
mopduamu (Glyl6Arg, GIn27Glu, Val134Met, Thr164lle,
Ser220Cys) KynpoK ypraHu/rat.

EBpona monynsinusicujia yTKa3wiraH TaJKUKOT-
sapaa ADRB2HuHT GIn27Glu reHOTHIIM TOMO3UTOT XO-
JIATH/Ia CUCTOJIMK apTepuas 60CUM OLIUIIY GUIaH XaM-
KUXATJIIMTUHU aHUKJaHraH Oysca [28,53], A.Busiahn
Ba xammyastuduap Argl6Gly xamzaa GIn27Glu reno-
TUIIapHU HadakaT Al, 6ajKy IOpaK peMo/e/JIaHUIIN
OuJIaH XaM OOFTUKJUTHHYU 3bTUpPOd aTumran [15]. P.
Jaillon Ba T.SlimonADRB2 reHWHMHT TOMO3MIOT X0Jia-
tugaru Arglé u Gln27 nonumMopd MapKepJsiapu MaBxKyz
MMU yTkasraH 6eMopJsiap/ia reTeEPO3UTOT Ba TOMO3UTOT
Gly16 Ba Glu27napra Kaparasnja yuium xoatu 5,4 mapo-
Taba IKOPHU yYpalluHU aHuKJaraH [31]. Utanus nony-
aauusacuaa ADRB2uunr Arg16Gly, GIn27Glu u lle164Tre
nosuMopd MapkepsapuHu Al' 6uaH GOFIUKJINUTH {p-
raHuiraiza Glu27 anen TaumyBuyuIapAa 4yam KOpPWUH-
ya runeprpodusicu (UKI) puBoxianui xaBou 1,4%ra
IOKopuIuTH aHukJjanran [30]. Poccust monynsuusicuza
JTKa3uIraH TaZKUKOTAA YOy GOFJIUKJINK ¥3 UCOOTH-
HU TonMaraH [6]. L.Covolo Ba xammyasnnudsap ADRB2
reHnHUHT Argl6Gly Ba GIn27Glu monuMop¢ mapkepsia-
punu 256 Hadap CIOE maBxyzn 6emMopJiapia ypraHra
6y110, ylapHU Kaca/lJIMK OUJIaH axaMHUSTIN OOFIUKJIN-
ruHu aHuksamarat [17]. C. Forleo Ba xammyasnudiap
3ca utaauda nonyasauuscuga ADRB2 renununr Arglé Ba
GIn27 annenu CHOE pUBOXK/IAHUIN 3XTUMOJIM KaMJIUTH-
HU ucbomiarad [23]. L.E.Wagoner Ba xammyasnudsiap
CIOE maBxyz 6eMopJiapZia >)kUCMOHUWH I0KJIaMaJiapra 4u-
JaMJIMJIMKHU YpraHraija Argl6/Glu27 nonumopousm

TamyB4Yuaapga y okopy, Glyl6/Gln27 taumryBunnapza
3ca YHUHT MacTIuru aHukjaaHraH [54]. N.Sotoodehnia
Ba xammyasndsap GIn27 romosuror 6Gemopsapaa
Arg16Gly TamyBunsiapra KaparaH/ia TycaT/jaH YJIuM X0-
JIaTu XaBOU IOKOPUJIWUTUHU aHuKJjaraH [48]. D.M.Kaye
Ba xamMmmyastudiap ADRB2HuHT Argl6 nosumopd map-
kepu TaumyBuniaapaa Arg/Gly Ba Gln/Gln tamyBuuiap-
ra Kaparasjia opak KHCKapulLIap COHU Ba Hopajpe-
HaJIUH MUK/IOPY IOKOPUJIMTUHU aHUKJaraH Ba 6y CIOE
103ara KeJIMIIN XaM/ia PUBOXK/JIAHUO GOpUILIN/IA MyXUM
3KaHJIUTMHU Kc60Tnab Gepumirad [32]. S.B.Liggett Ba
xamMmyasiiduap (1998) yrkasran Tagkukoraa ADRB2
HuHT Argl6Gly, GIn27Glu Ba Thr164lle monumopd map-
KepJapuHU TypyxJap/a ydpaul COHU GUp - OUpHUJAH
¢dapk KuaMaraH, GUPOK, Y30K YMP KYpHII reTEPO3UTOT
lle164 annenu TamyBuunapuga romosurot Thr164 an-
JieJl TalllyBYMJIapyra KaparaH/ia KAMpOKHHU TalllKWJI 3T-
rad. L.E.Wagoner Ba xammyamniudsap (2000) jrTkas-
raH TagkKukotaa CIOE maBxys 6emMopJiap/ia *KHCMOHHUM
I0KJaMasapra ungamianauk [le164 Ba Glyl6 annenuHu
TamyByuaapga Thr164 Ba Argl6 annenv roMo3UroT Ta-
[IyBYMJIapUTa KaparaH/ia NacTVIMTH aHUKJIaraH.

al- agpenepruk peuentopsap (ADRA1) renu - Typ-
JIM XpoMocoMaJsiapAa ousamrat. FOpakzaa alA Ba alB
petentopsapu QaonuAT roputaau. TaaKUKoT/IapAa
ADRA1HMHr alA pelenToOpWHU KOJJOBYM TeH MOJIHU-
Mopou3Miapy, )kymiazsaH Arg347Cys reHOTUIIMHU Ta-
IIyBYMJIAP/Ia PELENTOPJIap CE3TUPJIUTH Y3rapMaraHiu-
ry, Gly247Arg TamyBuuiapia 3ca yuoy pelenTopJiap
ce3rupJsuru omradaury, Argl66Lys Val 311 Ile reHotu-
miapza penenTtopsaap $paoJsUru nacaiMily aHUKJIaH-
raH 6ynu6, CIOE 103ara kesumura 60FJIUKJIUTHA TOTHI-
MmaraH [12]. ADRA1B reuununr Arg492Cys noaumMopd
MapKepHy eBponaJvK Ba appoaMepruKagInKIap/ia yapari
COHM TypJsinua 6y/raH, 6upox Al' 6GuyaH xap UKKaJa ry-
pyx/ia XaM OOFIUKJIMK aHUKJIaHMaraH [7].

a2- agpeHepruk penenTtopsaap (ADRA2) renu nosu-
MOpPOH3MHU HEPB OXHPJIApU TPECUHANTHK MeMOpaHacH-
Jla HOpaZipeHaJIMH aXXpaub YMKUIINHU y3rapTUPaJU.
ADRA2 penenTtopsapyuHu o2A Ba aZ2C TUIJIapd MaB-
KyZ, OVM0, yJIapHU oMM reHsap Koasaugu. ADRA2
HUHT 02A pelenTopjapd TeHH MNOJUMOPGUIMUHU
(Asn251Lys) CHOEma ropakHUHT GYHKIMOHAJ XOJIATH
OWIaH XaM)KMXATJWTHM aHUKJAHTaH, Macanal, Lys251
tamyByd CHOE MaBxysn 6eMopJsiapzia HopaApeHaJMH
aXKpaaub YUKUIIMHU KaMaWWIId XUCOOUra CHUMIATO-
aJipeHasl TU3UM XYXKYMU XUCOOUTra I0paK - KOH TOMUD
TU3UMH KaMpoK mukactaaHrad. ADRA2 nunr o2C pe-
L[eNTOpPJIapH TeHW MOJUMOpPpPU3MH XucobyaHraH Del
322-325 adpuKanukiap/a eBponajvK/japra KaparaH-
na 10 6apobap Kymn y4ypamu aHUKJaHraH 63116, Small
Ba xammyainduaap (2002) ToMoHuAaH yuby Map-
kep romo3uroT xosatuaa CIOE puBoxianui xaBpuHu
5 6apobapra OmUPraHJUTHHUA KaijJ sTuaraH. AP reHu
nosuMopduaMuuu CIOE GusiaH GOFIMKJUTMHU KeJjia-
»KakJa YpraHUIIHU JaBOM 3TTUPHII Kaca/JIMKHU 3pTa
aHMKJIAll, MyKOOWJI 0P BOCUTAJIAPUHU MOHAHJ, TaH-
Jlalll Ba YHU caMapaju NpoPHUIaKTUKACUHU TabMHH-
Jlal/ia tHTM UCTUKGOJ1/Iap 04Ya .

Annurnanum ongu uutokuHiaapu CIOE HUHT 103a-
ra KeJIMIIY Ba PUBOXKJIAHUO GOpHUILINJA MyXUM POJI yii-
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Haiau. YnapaaH o - ycma Hekpo3 oMuau (a-YHO) aHT
Ky ypraHuiral. Ymoéy IUTOKMHOPTraHU3M/Ja KOH TO-
MUpJIap 3HAOTEeNUHCHGAOTUITUHN OY3UIHUIIH, MHO-
Kap/l runepTpodusc Ba YHUHT KUCKAPYBYAHJIUTHUHU
nacaiumura 016 kesagu [27]. YTkasuiran TagKUKOT-
Ja a-YHO renununr G-308A noaumMopd MapKepUHMHT
GGreHoTunu éxku G assienu, UHTepJeUKUH - 1 reHu-
HUHT C + 3953T nmostumopd mMapkepunu C/C reHOTUITH
éxu C asnenu (Iunos C.H., 2011), unTepseKuH - 6 re-
HUHUHT 174 G/C nonuMopdu3aMuHu GG roMO3UTOT re-
HOTHUIH, TPAaHCHOPMaLUATOBUHU JCUILI OMUJIMHUHT +869
T/C nomumopdusmu TT reHoTunu xamzaa +915 G/C mo-
auMmopdusmMunuHr C amnenun CHE keuumuja yHUHT
HOXYUI acopaTiapH t03ara KeJUIIWHU aHIJIATyB4YU Xa-
0apyy IKaHJIUTH aHUKJaHTaH [9,11].

Opak-KoH TOMUP TH3UMH KaCa/UTUKJIAPH, KyMJa-
nad CIOE puBoxaHumuAa 60onIKa reHsaap xaM HIITH-
POK 3Tajiu. YIapHUHT mHoJuMopd MapkepJsapu Max-
CYJIOTJIapH MHUOKap[ PeMOJieJUIaHHUIIY, SJJIUFJIAHMUIII,
Xy»KalpaJsiap apo Ma'bJyMOT/Iap Y3aTUIUIIN Ba OKCU/A-
TUB CTPECCHU OJIIMHU OJIMLIZA KaTHAIIA/WU. Yapra aH-
ruoTeH3uH Il HU anTepHATUB Hysa GUJIAH XOCUJI OVIIH-
IIKTa Ma'bCyJl GY/IraH 1opak xuMasacu Ba NO CHHTe3UHU
TabMHUHJIOBYU 3HAOTe UaN — NO - cHHTeTa3a reHjiapu
kupanau [7]. Opakgaru xuma3sa renu (HOXI') xumasa dpep-
MEHTHHH KOZJIal/1, yiuiby ¢epMeHT TabCUpPH/IA I0paK-
Jla MaxXaJTMK aHuruoteHsuH Il Hu 75 - 80% cuHTe3/1aHa-
JM. YTKasuIrad TafKUKoTIap/a ym6by pepMeHT GyHpaK
TYKHUMacH/1a XaM TOTHJITaH 6116, y ep/ila aHI'MOTeH3UH
[ nan anruorensuH Il xocun 6ynumunu 50% ymoy pep-
MEHT YJIyLINTa TYFPU KeJFaHJIUTH aHUKJ1aHTaH [2]. FOXT
HUHT A(-1903)G nonumopdusmu MU Ba topak peMoze-
JIAaHUIIY OWJIAH XaMKHUXATJINUTH YTKA3WITaH TaJAKUKOT-
Jlap/ia aHUKJIaHMaraH, OUpPoK TUIePTPOPUK KapuOMH-
omaTus OWJIAaH OFpUraH GeMopJapja ymoéy nojuMopod
MapKepHUHT A aJlyleJd KYIpoK, yIparaHJurd bTUpo¢
atunaral (J.R.Ortlepp Ba 6omkasnap, 2002). XuTto# mo-
nyasnucuaa ymoy noiumopd ren 6unan Al pracuma
OOFJIMKJIMK aHUKJIaHMaraH [7].

Iuporennan-NO - cunterasa (NOS) renu - NO- cun-
TeTasza GpepMeHTHHU KoJJlaiau. Y6y GpepMeHTHUHT 3
XWJI IAKJWA MaBxyz 6y1u6, yrapau NOS1 Ba NOS3 ren-
Jlap¥ 6011 MU, HEHpPOHJIap Ba TOMHUPJIAp 3HAOTETHUHACH-
na, NOS2 renu makpodariapga NO-cuHTeTa3a dpepMeH-
TH CUHTE3JIaHULIMHYU TabMUHIAW 4. FOpak KOH TOMUD
KacaJUIMKJapu Kesu6 ynukuminga NOS3 reHUHUHT KOH
TOMUPJIAP IHAOTENUNHCHIA UIJIab YUKUIaaurad ¢ep-
MEHTHU MyXUM poJ YiHauu. [eH 26 3K30HaH TAlIKUJI
TOITraH 6116, yHUHT KYTJ1a6 noiuMopdiapy aHUKJIaH-
raH. Ynapga 3 Tacu KaTop TaZKUKOT/IapAa ypraHuraH:
OUPUHYNCH OUPHYKJIEOTHU/ /I AMUHOKHUCJIOTANU MOJH-
Mopdu3sM (298 aMHHOKUC/IOTA 3aHXKUPUAA TIIOTAMUH
€KW acrmaparvuH KHCJIOTa KOJJUFU) — 7 3K30HAA KOU-
JIalliraH, MKKUHYY nosiuMopodusmu (ecNOS4a/4b) 4 uH-
TPOH/IA KOWJIalraH 6y1ub, yHUHT 2 Ta ayuenu (4a Ba
4b) MaBXKyZ Ba yYMHYH NMOJUMOPGU3MHU F'€HHUHT IIPO-
MOTOp 30HAacUHHHI 786 xosatuza xouamran (T/C)
[7]. KoH 3apmo6uzary HUTpAT Ba HUTPUT/IAP MUKJIOPHU
4b/4b reHoTUIIMHY TallyBYUIapAa 4a/4a TamyB4yuap-
ra Kaparasjia 25% ra oKopuJaury anukJjanrad. lly ca-
6a6s1 4a/4a reHOTUNHM TallyBYWJIAp/AA IOPAK -KOH TO-

MUP KacaJJIMKJIAPH, XKYMJIaJIJaH aTepockaepo3 Ba OUK
PUBOXKJIAHUIIM 3XTUMOJIM HOKOPH XHcobJsaHaau [3].
NOS3 reHUHUHT OGUPUHYH MoJUMOpduU3IMU Asp298 as-
JlelMHM TawyBuyuaapzaa Al MU Ba Mua KOH TOMUp Ka-
CaJI/IMKJIapY PUBOXKJIAHUII XaBdU 1oKopuauru Ba CIOE
deHOTUIIAPY MIAKJIIAHUIIN GUJIAH ¥3ap0 GOFIUKJIUTH
aHUWKJaHTaH [4,5,38].

Mab/iyMKH, IUTOIIa3Ma MeMOpaHacK/ia >KOonJIall-
ran G - okcuynap (GRK - G-proteinreseptorkinases)
TAIIKU MYXUTHUHT Xap KaHAal TabCUPJApPUHU Xy Kal-
pa MuYKapucura eTka3ub Oepajd. YHUHI 3KcIpecus-
CH, TY3WJIMaBUH TapKUOWHU KUCMaH Y3rapyily TallKU
TabCUPHU Xy?KaWpa UYWra camapasjy Tap3ja eTKa3uJ-
MacJMrura, NaTOJIOTHMK XO0JIaT/IapHU pPUBOXKJIAHHUIIU-
ra oJiu6 KeJMIIM MyMKHUH. YHUHT GUp HeuTa IaKJJIapu
MaBXy/| 6y116, yJapAaH 2 Ba 5 U30 AKX MUOKap//a
Ky yupaiiau. 5 - GRK vunr Gln41Leu nonuMopdusmMu
Tabcupyuaa 1- aJjpeHOpeLenTOpJapPHUHT CE3THUPIUK
OIIMIIY, TAbCUPJAPHU KAOY/J KUJIMIIMHU KaMaWHIIU
103ara Kesaau [35,56]. YTkasuiran TagKMKOTAA MOJH-
Mopd MapkepHHUHT Leu4l ajjesid opraHU3MHU KaTe-
XOJIJAMUHJIAPHUHT HOXY$S1 TabCUPHUAAH XUMOsI KUJIHIIU
Ba Oy a/IJIEJIHUHT TOMO — FTeTEPO3UTOT X0JIaTAA YIpaIIU
CIOE maBxys 6eMOpJIapHUHT I0paK TpaHCIJIAaHTAIusI-
CU3 KYIPOK YMp KypHUIIura cabab 6y/1raHJIurd aHuKJIaH-
raH [18,20]. GRK HuHT Tapku6uii kucmiapu (a,3,y) Tab-
cupuJla XyKaillpa WYUJard MyBO3aHATHU CaKJIOBUU
OKCHJIJIApHU Gao/UIalITUPULIN €KW ylaapHU ¢aosus-
THUHU KaMaJsl KUy MyMkuH. Ly ca6a6au G - okcuJ-
JIApHU KO/IJIOBYU TeHJIap NOJTMMOPPU3IMUHHU aHUKJIA,
I0paK - KOH TOMUD KacaJJIMKJIapy OUJIaH XaMXKUXAT/IU-
TUHU YpraHuil MyxuM xucobsanazu [12]. Jlapxakukar,
CIOE Hu pmaBosianiia GYIOpHUIITaH AOPU BOCUTAJIAPUHU
Ta'bCUPUHU HUILOH ab30JIapUTra eTKa3WIUIIN/Ia UIITH-
pok 3TyBYM G — OKCHUJIJIAPHHU TeHJIap MOJUMOPOU3IMU
XUCOOUra TapKUOWUM Y3rapraHjUruHUA aHUKJAIl JOPU
BOCHUTAJIAPUHU MYKOOWJ MHUKJOPJIAPUHU TaHJIAHHUIIU-
Jla MyXUM poJi YiHaUau.

IOKopuaruiap kabu 6Up HeYTa reHJap YpraHu-
raH Oynu6, ynapjaH: OpaAUKUHUH peLeNTOpPU TeHU-
HUHT (+9) a/sleM 4am KOpPWMHYA VI4OBJApH GHJIAH
6ornukauru (D.Brull Ba xammyanudaap, 2001); cyne-
pokcuucMyTasa reHuHUHT Alal6Val nosiumopd map-
kepu Val ajienu auiatanyoH KapAuoMUONaTHs Ou-
JgaH Gofnukaurk (S.Hiroi Ba xammyasmnuduaap, 1999);
TPOMOGOIUTIAPHU (PAO/JIAIITUPYBUYA OMHUJ TeHUHUHT
G994T nonuMopd Mapkepu T asienu AUIaTalMoH Ba
TUNepTPoOUK KapAUOMHUONATUS OWIAaH OOFIUKJIU-
ru aHukJjanrad (Y.Yamada Ba 6. 2001). XeMokuH 2 pe-
LenTopJapu reHUHUHT Val64lle mosuMopd Mapkepu
Ile annenu (J.R.Ortlepp Ba xammyannud.iap, 2003), ano-
gunonporend E reHuHUHr e4 asiesnu, aJleHO3UH MO-
HodochaT ge3amuuasza reHsapuHudKP Ba CIOE 6u-
JIaH XaM>XUXaTJUTH aHuKaaHraH (H.Yilmaz Ba 6., 2001).
OpraHu3M reHOMH MyBO3aHAaTHUHHU TabMHUHJamja P53
OKCUJIM MyxuM poa yuHaugu. JHK mukactiaHraszga
P53 okcunu Tymianu6, JJHK pensimkanusicura To yHUHT
penapauMsicu TyramaryHda uyn kyimangu, arap JHK
penapanusicu cogup 6yaMaca, y anornTo3 MeXaHU3MU-
HU yiira Tymupazu [8]. AmonTos Kymia6 KacaJJukJap,
»kymsazaH CIOE naToreHusuia MyxuM YpUH TYTUILUHU
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bTHOOpra oJicak, P53 oKCHJIMHYU KoasioBYM TP53 reHu
KaCaJUIMKHUHT Xabapyu reHJIapuaaH OUpH OYIUIIN MyM-
kuH. By aca kesaxkak/ia ym6y reHra 60F/IMK UJIMHH U3J1a-
HUIIAPHY JJABOM 3TTUPHUIL JIO3UMJIUTHHU TaIab 3Ta/u.

2002 ¥uara Kajap HOM30/| TeHJapHW aHUKJallja
3MU/IeMHOJIOTHK FeHEeTHUK TaxJuia (acocaH GUTTa Xpo-
MOCOMaJla JKOWJIALIraH HACA[aH - HacAra YTyBYH
rensiap) gaH ¢oipananuarad. KelWH Kaca/uTMKHU
PHUBOXKJIAHHUIIN/IA TEHJIAP MXKMyacHMHU aHUKJIAll MaK-
caZiujia aMaJéTAa TYJIUK FeHOMJIM TaJIKUKOT (MHIVIU3-
ya, genome-wide association studies, GWA study, GWAS),
S'bHU OPTraHU3MHUHT T€HOTHUNU Ba GEHOTUIHUK GeJsru-
Jlap Ma)XMyaCHHM aHMKJIAIra KAapaTHUJraH GHOJIOTHUK
TeKWHpyBAaH ¢okgananuaa Gouwtanau [19,57]. By
OUp HYKJEOTHUJJIHM MOoJUMOpdU3M (MHIVIN3YA, Single-
nucleotide polymorphism, SNP) 6usan kaca/JIMKHUHT
¥3apo GOFIUKJIWIH, SBHU KaCaJJUKKA MOUUJIIMKHUHT
acocJIaHTaH TeHeTHK XaBd OMHUJIAaPUHU aHHUKJIAll, Ka-
CAJUTUKHUHT NMPOQUIAKTHUKACH Ba JABOJIALIHUHT SIHTH
CTpaTeruk HYHaJUIJIAaPUHUHT OUOJIOTUK acoC/TapyUHU
spaTumgad uoopataup [16,51]. GWAS 6up éku 6up He-
YTa KOWUJIAIITAaH KOWW aHUK OYJraH reHJapHU TeKIIu-
pumzan ¢apk kuaub, y JJHK keTma - KeTJIUruHU TY-
JIVK TeKIKnpaau. byH/1a aBBa/ZiaH reHeTUK BapyUaHTIap
YKOMJIAMIMIIY TYFPUCKJATH MabJIyMOT OYyIMan iy, 6as-
KU TeHEeTUK XaB} OMHJIIApJApHU UPOJAJOBUYU Mab-
JIyM GUp KacaJUIMKJapAa Kyl yYpawuJuraH reHsaap Imo-
JUMopdU3MHU Ba a/lyiesyIapud MaKMYaCMHU aHUKJIAWU
Ba Oy Ma)KMya Kaca/IUK 6UJIaH OOFIHK, Aed 3BTUPOD
atunazy [19]. Bupok yu6y TeKuMpyBHHUHT KaTOp KaM-
YUJIMKJIAPU MaBXKyZ, KyMJIalaH ydpam coHu 5% JaH
kaM, JekuH CIOE puBokiaHUmIMJa axaMUATIN GYII-
rad SNPjap TekmupyB Au3alHHUAAH YeTJAUITHPUIIH-
M, aHUKJIAHTaH MOJMMOpPGU3MIIAp aKCAPUST XOJIAT-
Jlap/ia TeHJIap opacuza €K1 MHTPOH/A KOUIAITraHIUTH
cababsin GyHKIMOHA TeHEeTHK BapUAHTHU aHUK, Kyp-
CaTMaCJIMTY, TEKIIHMPYB yUyH TaHJAHTaH ofiaMJiap COHU
Ba CIOE HUHT Typsn cababJsap xyucobura puBOXKJIAHU-
I Kaca/IJIMK PUBOXKJIAHUIINTA MOWUUJUTUK TYFAUPYBYH
reHJiap >KOWJANUIAMUWIINHN aHUKJAIAa KUAUHYUINK
103ara Keyquiu kabunapaup [19,44]. dkunpaa yTrasui-
raH GWAS tekumupyszga 20000 1aH opTHK cyObeKTIap-
HUHT 2,4 Musinod SNP ytapu jpranuirasn/ia yOUKBUTHH
- maxcyc nentuzasa 3 (USP3) renu eBpomna nomyssiiu-
sacupa, likedomains 3 (LRIG3) a¢pukanukiapga cucro-
auk CIOE 6unaH GOFIUKaAUrd Mabaym 6yiaau [40,47].
flHa 6up HeuTa rensap MmaxkmyacuHu YK auchyHkuus-
cuHU udoAaNoBUYM B TUmAaru HaTpUHYpETHUK MENTH/
dbepMeHTH GUJIAH XaMKUXATIUTH aHUKAaHau [19]. Ly
TapuUKa CYHITU Hunapaa yTkasuaraH GWAS Tekuu-
pyBJIapu/Jia KaTop KacaJlJIMKJap, XKyMJaZilaH IpaK-KoH
TOMHUp Kaca/utukiaapu [33,42], OUK [10,46], MU [34]
KabW/Iap yYyH MOUWJUIMK TYFUPYBYM IeHJap, KaHIJIU
nuabet [21,36,52], aucnunugemus [49] Ba AT [22] yuyH
xaB¢} OMWJJIAPUHU aHIVIATYBYHU MOJHUMOP MapKepJap
MaKMyacH aHUKJIaH[H.

CyHrru iuanapja TaAKUKOTYUIap HOM30/, TeHJap-
HU aHUKJIALI/Ja 3MUTeHeTHKara ajoxy/ia abTu6op 6ep-
MokKia. dnureHetuka JJHK keTMma - keTuiuru 6y3uamaraH
X0JI/Ja TeHJIap 9KCIPEeCccUsick €KW XyxKalpasap ¢eHo-
TUIWHU y3rapTUpaJUraH MeXaHW3MJIADHU ypraHaJy.

JNUreHeTUK >KapaéHsap PHUBOXKJIAHUII MeXaHHW3MUTa
Kypa, 4 ra: /JHK MeTunianumy, rucTonap Mmoguduka-
[UscH (aLeTU/JIAHUII BA METUJIJIAHUII ), XpOMATHHJIAP-
HU AT® ra 60f/IMK peMo/Ie/ITaHUIIY Ba KoJlaMalJurat
PHK (muxkpo PHK) éppamuzpa mMyBo3aHAaTHH TabMHUH-
jgamra 6yanHagu. Cyurru 10 AW/MKAa YTKaswIrad
TagkukoTaapaa CHOE ro3ara kesvuiy Ba KedywIiuu Gyu-
HM4ya aHUK MabjyMOT/Iapra ara Oyaula 3MUreHeTHKa
MYXUM poJI yUHaIW aHUuKJIaHau [43]. bupok, ¥3 xaBo-
OWHU TONMMaraH KaTop CaBoJLIap XaM MaBXyJZ, 6yau6,
y/lap/ilaH 6MpU 3MUTeHOMHHUHI TAllKU MyXUT (YeKHlI,
CTpecc, mapxes Ba Iy Kabujap ) TabCUPUAA KaHAaH ¥3-
rapumu Ba CIOE fa HUIIOH a'b30/1apy MIMKACT/IAaHUIITHU-
Jla STUTeHeTHK apaéHyap UIITUPOKUHU CAIMOFU KaH-
Jai? By kabu caBostapra Kesakak/ja yTKa3uaJurad
TaZKUKOTJIapAa *KaBo6 TOMUIUIINTA YMUJ, 60FIaliMU3.

llyngaii KUIuMO OKOpUJa KeJITUPUITaH afabuéT-
JIlap WApXUJaH XyJjoca KWICAK, YTKA3WITraH TaJKUKOT-
JIapZlaH OJIMHTaH Ma'bJIYMOTJIAp TypJinya GYIu6, Xap- XU
MOMYJIAIMSA YIYH Kaca/lJIMK [03ara KeJIMIIW/a aXaMHUsT-
JI1 — HOM30/, TeHJs1ap 6up 6upujaH 6upmyHya papk Ku-
Jagd. Yumoy dapk G6eMopJiap TaHJIAHUIIWJAArA Me30H-
Jap, TeKuupyB AusaiiHy, CIOE HUHT sTuosiorusicu Ba
KJMHUK QEeHOTHUILIApH, a0 3THITaH 6eMOpJIApHUHT
COHM, 3THUK papKH Ba TypMyl Tap3u (xaBd oMuLIapu-
JlaH 3XTUETTapJIMK) XaM/a 3KOJIOTHS Ta'bCUPHU/IA TeHsIap
MyTalUsICUJIary y3rapuiiap 6uiaH xaM GOFIUK, 6YIu-
mu MyMKuH. [y ca6absin Kaca/uIMKHUHT Xap 6up ¢eHo-
THUIIAPH 103ara KeJULIK/a HOM30/, reHIap MaXKMyacuHH
aHUKJIAll, YIAPHUHT Kaca/UTMK MaTOreHe3W/jaru WIITH-
POKHMHM THO6UH GHOJIOTHUK acocsalll, IaBoJaliia TaBCHUS
3TUJITAH JIOPH BOCUTAIAPU OpaCH/ia MYKOOHJI IypyXJiap-
HU TaHJIall, KACAJUVTMKHUHT caMapasiv NpodUIaKTUKACH-
HU TabMHHJIAII Ba YHUHT HOXYII OKUOATIAPUHHU OJIJTUHU
OJIMIIZIA MYXUM axaMHUSIT Kach 3Taju.
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CYPYHKATU IOPAK ETULLULMOBYUIIUTU
PUBOXKNTAHULLUAOA HEMPOIrYMOPAN1 OMUNNAP
FEHNAPU NOIMMOPOUIMUHUHT TYTFAH YPHU
fapaes A.T., KypbaHos A.K., Typakynos P.A.
CypyHKa/au Wpak emuwMO8YUAUSUHUHZ Myp/au
¢eHomunaapu r3aza keauwuda HOM300 2eHAap Ma-
HCMYACUHU AHUKAAW MYFpUcUoa cyHa2u 3amMoHasull
Masaymomaap épumuszas. Kacaiauk namozeresu-
da 2eH NOAUMOPPUIMUHUHZ UWIMUPOKU2A ACOCAAH-
2aH X010a dasosawida mascus amui2aH dopu 80CuU-
maaapuHuHz MyKOOUA 2ypyXAdpuUHU MAHAAHUWU
KAaca/A/AuKHUHe camapaau npo@duaakmukacuHu mao-
MUHAQW 84 HOXYW OKU6AMAAPUHU O/10UHU 0AUWOA
MYXUM aXamusim Kacé smuuiu masKud1aHeaH.
Kaaum cyzaap: cypyHkaau 1opak emuwmMosquau-
au, peHomun.iap, HOM300 2eHAap, 2eH NOAUMOPHUIMU.
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