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MonoamuHoBbie TpaHcriopTepbl (MAT) oTBevaloT 3a oOpaTHbI 3axBar qodamuHa,
CEpOTOHMHA U HOpaJpeHaIMHA, MOAYJIUPYsI KOHLIEHTPALUIO 3TUX BaXKHEUIIINX MO3TO-
BbIX HEPOMEANATOPOB U PETYJIUPYsl TTOBEAECHUE, HACTPOSHUE U KOTHUTUBHbBIC (DyHK-
uuu. 3yyeHue posiv pa3IMuHbIX FEHOB B CJIOXKHBIX (hHM3MOJIOTMYECKUX MPOoLieccax siB-
JISIeTCSl TIEPCMEKTUBHBIM HaIpaBjieHueM HeidpoOuosoruu M (U3MOJIOTUM CIIOpTAa.
B paboTe aHaIM3UPYyIOTCSI TaHHBIE O B3aUMOCBSI3M MEXIY T'eHeTUYECKUMU OCOOEHHO-
crsimu reHoB MAT u criopTuBHO# a¢hdekTrnBHOCTBIO. OT™MeuaeTcs cBsi3b ayienu 10-ro
reHa noamuHOBOTO TpaHcnioptepa (DAT), anenu L reHa cepOTOHMHOBOTO TPaHCTIOPTE-
pa (SERT) u onHOHyKJIeoTUaHOTO TTonuMopdusma rs1805065 (Thr991le) rena Hopan-
peHasimHoBoro TpaHcnoprepa (NET) ¢ 6oinblieil 3(hheKTMBHOCTBIO Y CITIOPTCMEHOB,
00YCJIOBJIEHHOM YCTOMYMBOCTBIO K CTpeccaM, MoIAep>KaHUI0 MOTUBALIMY U KOTHUTHB-
HBIX MOBEACHYECKMX KOMIETEHIUIT — Ka4yeCTB, HEOOXOMUMBIX ISl JOCTUXKEHMUSI yCIie-
XOB B COpPEBHOBaHMsIX. TakuM 06pa3oM, pusmnosiorndeckasi 23hheKTUBHOCTD B pas3iny-
HBIX BUJIaX CTIOPTA MOXET OBbITh YACTUYHO T'eHETUYECKHU AeTEPMUHUPOBAHA Y KOHTPO-
JIMpOBaThCsl BapuabeabHOCThIO B reHax MAT.

Karoueswvle cro6a: MO3roBble MOHOAMUHBI, MOHOAMUHOBBIE TPAHCTIOPTEPHI, MOJUMOP-
¢dusmebl, dusmoIoTUsa criopTa
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Buonoeuueckas posb MOHOAMUHOBBIX MPAHCHOPMEPOS

MonoamuHoBBIe TpaHcTIOpTEPHI (MAT) MIrparoT BaXXHYIO pOJb B HEMPOTPAaHCMUCCUH,
peryaupysi oOpaTHBI 3axBaT CEpOTOHMHA, HodaMuHa U HopaapeHaauHa [1-3]. MAT
00J1a1a10T 1OCTATOYHOI CEJIEKTUBHOCTBIO K COOCTBEHHBIM CIielinUIeCcKUM HeiipoMeara-
TOpaM, HO TakXe MOTYT YaCTMYHO 3aXBaThIBaTh Jpyrue MoHoaMuHbl [3, 4]. Tensr MAT
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Puc. 1. O061as cTpyKTypa 1 pacnoyioxkeHre HanboJiee M3BECTHBIX OMHOHYKJICOTUIHBIX MoJTMMopdhr3mMoB (SNPs)
M TIepEMEHHOTO YKMCIIa TaHAEMHBIX TTOBTOPOB B reHax podamuHoBoro (hDAT), ceporonnnosBoro (ASERT) u Ho-
panpenaiuHoBoro (hNET) TpaHCTIOPTEPOB.

BKJTIOYAIOT reHbl TpaHCcIiopTepoB cepoToHuHa (SERT, SLC6A4), nobamuna (DAT, SLC6A3)
un HopanpeHanHa (NET, SLC6A2) [4] (puc. 1). benkoBasi cTpykTypa, o01asi ajisi Bcex
MAT, cocTouT U3 TpaHcMeMOpaHHOTO IoMeHa 13 12 O.-TpaHCMeMOpPaHHbBIX CETMEHTOB U
N- u C-koHuioB. MAT mpencraBistioT co00il MyJIbTUAOMEHHBIC CTPYKTYPHI C OTHEIbHBIMUA
GYHKIMOHATBHBIMU KOMIIAPTMEHTaAMU, MEXaHU3M PaObOThl KOTOPBIX pealu3yeTcs TOCIen0-
BaTeIbHbIMU KOH(pOPMaIIMOHHBIMU M3MeHeHusIMU Oenka [5]. Mexay 111 u IV cermeHTamm
pacnoJiaraeTcst 4OIOJHUTEIbHAsI MEeTsl, Hecylasi caiTbl N-IMKO3UIUpOBaHUs. JITUHBI
amMuHOKUCTOTHBIX mocienoBareabHocTeit SERT, NET u DAT cocrasmstior 630, 617 n
620 aMMHOKHMCIIOT COOTBETCTBEHHO [2]. Dkcnpeccuss MAT mpoucXOguT B OKOHYAHMSIX
COOTBETCTBYIOIIMX MOHOAMUHEPIrUYECKUX HEMPOHOB [3, 6]. MexaHu3M oOpaTHOro 3a-
XBaTa MOJIEKYJl MeAraTopa OIpenesisieT MPOoAOJIKUTEIbHOCTh U MHTEHCUBHOCTD Tepe/ia-
BaeMOTro CUTHaJIa, SIBJISISICh TAKUM 00pa30M OCHOBHBIM MEXaHU3MOM PEryJIsiiiU CUHAII-
TUYecKoli nepenavu [3].

buonornueckast ponb MAT BKIIIO4YaeT peryJ/siiMIoO YPOBHS U TTOJJIEp>KaHUe TOMeoCcTa-
3a MOHOAMMHOB B HEpPBHOII cucTeMe [3], 4TO HEOOXOOMMO IJIST peaju3aliii OCHOBHBIX
bu3MoI0rNYeCcKNX HEMPOIHAOKPUHHBIX U TTIOBeAeHUYeCcKuX (yHKkuwmii [4, 7, 8]. U3mene-



1586 YEPEITAHOBA u np.

HUS B CTPYKTYpe, 3(PpheKTUBHOCTH TpaHCHOPTa MOHOAMMHOB UJIM YPOBHE 3KCIIPECCUU
MAT B HelipoHax, MPUUYMHAMM KOTOPBIX MOTYT OBbITh MyTallMU WJIW HAJIMYME TTOJTMMOPd-
HBIX aJlJIefieil, UMeIoT 3HauuTebHOe BivsiHMe Ha paboty LIHC, B Tom uucie perynupys
HacTpoOeHUE, SMOLINY, IMOBEeHUEe U KOTHUTUBHBIE Tpoliecchl [1]. B cBoto ouepensb, Ha-
pyuieHusi B paboTe cUcCTeMbl MOHOAMWHOBOII HEHPOTPAHCMUCCUU OTBETCTBEHHBI 3a
MPOsIBJIEHUE Psiia PACIIPOCTPAHEHHBIX 3a00J1€BaHUI HEPBHOM CUCTEMBbI, TAKUX Kak Je-
npeccusi, CMHIApoM Jnedulinta BHuMaHus u ruriepaktusHocty (CABT), cunapom Typer-
Ta, a TAKXe Pa3IMYHbIX KOTHUTUBHBIX U TTOBeNeHYeCKUX HapyieHuii [8]. [Toatomy MAT
SIBJISTFOTCS IEHHBIMU TePaTrieBTUYeCKUMU MUIIIEHSIMU IUIS1 AECTBUSI HEMPOAKTUBHBIX Jie-
KapCTBEHHEBIX MpemnaparoB [4]. Hampumep, celeKTMBHBIE THTHOMTOPEI 0OPAaTHOTO 3axBaTa
ceporoHnHa (CMO3C) obnamaioT aHTUAECTIPECCAHTHBIMU CBOMCTBAMU U SIBJISIIOTCSI HAM -
0OoJiee MpUMEHsIEMbIMU B MUpe JiekapcTBamu [9, 10].

TToMuMO KIMHUYECKUX HAHHBIX, CBSI3b MATO(PU3MOJIOTUUYECKUX COCTOSIHUM U AuC-
dyHKLIMOHATBHBIX MAT nmpoaeMoHCTprUpoBaHa Ha MbIIIAX C UCIIOJb30BAaHUEM TeHETH -
yeckoro HokayTta. B wactHoctu, HokayT DAT, SERT v NET nipuBoIMUT K yBEIUUYECHUIO
BHEKJICTOUYHOI KOHIIEHTPALIMM COOTBETCTBYIOIINX MOHOAMUHOB U HapYIIEHUSIM TOMEO-
cTasa, a TakKe YMEHBIIIEHUIO KOJIUYeCTBa BHYTPUKIIETOYHOTO HeiipoTpaHcMmurTepa [8].
DddexTol pyHknnoHanbHbIX HapymeHuii MAT nHa IIHC taxske moka3zaHBI Ha XMBOT-
HBIX Mofesssx. Hampumep, Mbliu ¢ HokayToM 110 reHy DAT neMOHCTpUPYIOT ITUMepak-
TUBHOCTb, CHUDKEHUE KOTHUTUBHOM M CEHCOMOTOpHOM (hyHKumu [11], a Takke HapyI1ie-
HHUE peakiyii B TecTax Ha HOBU3HY [12], HamoMuHasl KIMHUYECKUEe MPOSIBJICHUST TUIIep-
nodamuneprudeckoro cocrossHust u CIABI [3]. HokaytupoBanue reHa SERT y Mbliiieii 1
KPBIC MPUBOAMUT K MOBBIIIIEHHOW TPEBOXHOCTH, CHUXKEHUIO PEaKIIMM Ha OKPYXKaIIyIO
cpeny, UCCIeqoBaTeIbCKOTO U COLMAIbHOTO MOBEAEHUS, a TAKXKe K MEHBbIIEN CTpecco-
ycroituuBocTH [13—15]. B yacTHOCTH, MBIIIIM-HOKAYTHI 110 TeHY SERT MeHbllle BpeMeHU
MPOBOISIT B 30HAX OTKPHITOrO JJAOUPUHTA, a TAKXKE JEMOHCTPUPYIOT MEHbBILIE UHTEPECa K
HUCCIIEAOBAHUIO SIPKO OCBellleHHBbIX 30H [13]. Jpyrue cdbeHOTUIIUYECKHEe OTKJIOHEHUS Y
9TUX MBIIIEN BKITIOYAIOT yBEJIUUEHUE TIPOIOIKUTEIBHOCTU (Da3bl OBICTPOTO CHA, CKJIOH-
HOCTb K OKMPEHUIO B MOJIOBO3PEJIOM BO3pACTe, HAPYILIEHWSI MOTOPUKU KETyIOUHO-KHUIIIEeY-
HOTO TpakTa. 'eTepo3urorei-HOKayThl IO reHy SERT MpOSsIBIISIIOT 3aBUCUMOE OT YPOBHS
9KCIpPecCUur reHa M3MEHEHUe roMeocTa3a cepoToHMHa [13], cHUKeHue IBUTaTeIbHOM
aKTUBHOCTHU, TPEBOTY U HApYyILIEHUS collManibHOTO nmoBeaeHus [ 15]. I1pu 3ToM MOBBILLIEH-
Hast akcnpeccust SERT neMOHCTpUPYET CHUXXEHUE BHEKJIIETOYHOTO CEpOTOHMHA U Tpe-
BoxxHoro mnoBeneHus [3]. Hokayr NET y MblIlieii compoBOXIAeTCs CHIDKCHUEM JIBUTA-
TEeTbHOUW aKTMBHOCTU B OTBET Ha HOBU3HY CPEIbl, TIOBBIIIIEHHON YYBCTBUTEIHHOCTBIO K
TICUXOCTUMYJIITOPaM, a TakXKe M3MEHEHUEeM paboThl CepAeYHO-COCYAMCTON CUCTEMBbI
(mpuBOIs K TUNepTOHUM U Taxukapauu) [3]. Kpome Toro, meiu ¢ nepunurom NET xa-
PaKTEPU3YIOTCS MOBBIILIEHHBIM 00JIEBBIM TOPOTOM, MEHBIIIMMU pa3MepaMu U 0ojiee HU3-
KOI TeMItepaTypoii Tena [16].

Tenemuueckue ocooennocmu MAT

I'enbr DAT, SERT u NET uenoseka (hDAT, hSERT, hNET) siBASIIOTCSI OMHOKOTUA -
HBIMU, PaCIIOJIOXeHbI Ha 5-i1 [17], 17-i1 [18] m 16-i1 [19] xpoMocoMaxX COOTBETCTBEHHO 1
WMEIOT CXOIHYI0 MHTPOH-3K30HHYIO CTPYKTYPY C BBICOKOI KOHCEPBAaTMBHOCTBIO HYK-
JICOTUIHBIX TTOcTenoBaTebHOCTe (pUc. 1). BOIbIIMHCTBO OTAETBHBIX 9K30HOB KOJIUPY-
0T aMUHOKUCJIOTHBIE TTOCJIeIOBATEIbHOCTU UHAWBULYTbHBIX OEJIKOBBIX JOMEHOB [20].
IIpennonoxurenbHo, pasaudHble TUIIBI MAT BO3ZHUKIIM B XOIe OYIJIMKAIIMA T'€HOB B
npoliiecce ecTecTBeHHOI 3Bomonuu [21]. I1pu 3ToM HanbobIlIee CXOACTBO HAOI0OAAeT -
¢ B nociienoBarenbHocTIX DAT u NET, onHako mis kaxaoro n3 MAT xapakTepHbI pa3-
JIMYHas1 cyOCTpaTHasI CeJISKTUBHOCTh U YYBCTBUTEIbHOCTD K pa3HOOOPa3HbIM MHTUOUTO -
pawm [22].
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hDAT, nokanu30BaHHbBII Ha KOPOTKOM Iuiede 5-it xpomocomsl (5115.3) [17, 23], npen-
CTaBJIsIeET CO0O0I MOCIIeI0BATEILHOCTD pa3MepoM GoJiee 64 KO 1 BKIIIOYaeT B cebs 15 K-
30HOB M 14 UHTPOHHBIX obJacteit mexay Humu [20]. Dk30HbI 1, 2 1 15 conepkat HEKO-
NUPYIOIINE TTOCIEA0BATEIbHOCTH, a 9K30HbI 2— 15 mpeAcTaBisitoT co00ii rocienoBaTe b-
HOCTb, II0 KOTOpOil MAeT CUHTe3 Oenka-TpaHcmoprepa (puc. 1). 3'-Hekomupyrommit
PErvoH XapakTepu3yeTcsl BapbUPYIOLIUM KOJIMYECTBOM TAHIEMHBIX MOBTOPOB, KOH-
CEHCYCHAasl MOCe0BATEIbHOCTh KaX10TI0 U3 KOTOPHhIX HacuuThiBaeT 40 rmap HyKJIeOTH-
noB [24]. ATbTEpHATUBHOTO CIUIAMCUHTA JJIsl MTAaHHOTO TeHa He omnucaHo [21].

hSERT pacrnionaraercs Ha 17-it xpomocome (17q11.2), uMeeT NpoOTsSKEHHOCTH 37.8 KO
U cocTouT u3 14 s3xk30HOB [25]. [TocnenoBaTeIbHOCTD U 3K30H-MHTPOHHASI OpraHU3aIst
9TOTO TeHa Yy YeJIoBeKa U MBIIIM OYEeHb ITOXOXH, YTO TMOATBEPKIAET BHICOKUI YPOBEHb
KOHCEpPBaTUBHOCTH JAHHOTO T'eHa 1 00IIee 3BOMIOINOHHOE poucxoxnenue [ 18]. s re-
Ha ASERT GbLIO ONMUCAHO HECKOJIBKO CAiiTOB aJIbTEPHATUBHOTIO CILIAMCUHTA B 5'-HEKOIU-
pyrolIeii 061acTu NepBOTO PK30HA, BApUAHTBl KOTOPOTO OTJIMYAIOTCSI BCTABKOU WJIH Jie-
neuueit sk3oHa 1B [9, 21, 26]. IIpoaykraMu aJbTEPHATUBHOIO CIUIAMCUHIA SIBJISIOTCS
2 Buna MPHK: SERT-1A u SERT-1AB [9, 27]. JlaHHble 0 (hyHKIIMOHATBHBIX OTIUYMSIX
MeXOy albTepHAaTUBHBIMU BapuaHTamMu Hem3BecTHHI [27]. Kpome Toro, SERT MoxXeT
TMOJIBEPTaThCs APYTMM MOCTTPAHCASIUMOHHBIM MomudukauusaM (hocdopunupoBaHuio,
NIMKO3WINPOBAaHUIO, CEPOTOHUIMPOBAHMIO U 00Pa30BaHUIO IUCYIbMUIHBIX MOCTUKOB),
KOTOpBIE MOTYT BIUSTh Ha 3 eKTUBHOCTb TpaHcnopTtepa [9, 28]. [locTpaHCAsIIUOHHBIE
M3MEHEHUs 00eCITeunBaloT MPaBUWIbHYIO YKJIAAKy aMUHOKMCIOTHOM MOC/Ien0BaTe/IbHO-
CTU, TPAaHCMEMOpaHHBII MepeHoC U cOOPKY Ha TIJla3MaTuYeckKoil memoOpaHe [28].

ANET noxanu3oBaH Ha JJIMHHOM Tuiede 16-it xpomocomebl (16q12.2) [19], cocTout us
15 2K30HOB M UMeeT IIuHY nopsinka 48 k6. s ero mociaeaoBaTeIbHOCTU M3BECTHBI
5 BapuaHTOB TPAHCKPUIITOB, KOTOPHIE SBJISIIOTCS MPOAYKTAMU aJIbTEPHATUBHOTO CILIaii-
cunra [29]. [Ipennonaraercs, 4To NMOJAUMOPGU3MBI, KOTOPbIE ONMPEAEISIOT TUM CIUIaii-
CUHTa, BIMSIOT Ha 3Kcrpeccuto ANET. [ 3Toro reHa onvcaHbl IBa MOTEHIMAIbHbBIX
TATA-0OoKca Bblllle Hayaja TPAHCKPUILIMKM 1M HaJIM4YKeE TOCIeA0BaTEIbHOCTA B IIPOMO-
TopHOIT obtactu, oborameHHoi GC nykineornaamu [30].

[MTonuMopdu3Mbl, MpeacTaBlIeHHbIE OMHOHYKJICOTUIHBIMU 3ameHaMmu (SNPs), npu-
BOJISIT K HECCUHOHMMUWYHBIM 3aMeHaM aMUHOKMCJIOT Y MOTYT OKa3bIBaTh KAYECTBEHHOE U
KOJIMYECTBEHHOE BJIIMSIHUE Ha 9KCIpeccuto reHa. Hanpumep, 3aMeHa oHON aMUHOKHUC-
JIOTBI Ha IPYTYIO MOXET OTPa3UThCS Ha CTAOMIBHOCTY KOH(OpMAIMK OeTKa-TPaHCIIOPTe-
pa, Wi Ha U3BMEHEHUU KUHETUKU B3aMMOJEHCTBUS U XapaKTepa CBSI3bIBaHUSI C HEipOMe-
IUATOPOM, B pe3yJibTaTe Yero TpaHCHopTep 00JIafaeT MOBBIIICHHOM, T100 MTOHMUKEHHOM
akTUBHOCTHIO [21]. [ToMMMO OTHOHYKJIEOTMIHBIX 3aMEH, HEKOTOPbIE PETMOHBI TeHA TTO/I-
BepKeHEI K M3MeHeHUIo 4ynciay TaHaeMHbBIX IToBTopoB (VNTR). Takue 3aMeHBI OOBIYHO
BCTpeUaroTcs yaille, Y4eM HECMHOHMMUYHBbIE TTOJTUMOPMU3MBI, OMHAKO WX BIUSIHUE Ha
(YHKIIMIO TpaHCIIOpTepa MeHee OqHO3HayHo [21].

HNurepec k nszyyenuio momumopdusMoB MAT B nepByto ouepenb 0O0YCIOBISCH UX XO-
POIIO U3YYEHHOM CBS3bIO C PA3IMYHBIMU TICUXUYECKUMU U TTIOBEIEHUYECKMMU PACCTPONi-
crBamu. Cpenu nmonuMopdusmo ADAT Haubosee nccnemoBan 1s28363170 — 3'-koHie-
Boii mosumopdusmM VNTR, uuciio moBTOpoB KOTOporo Moxert mocturatb 3—13 [31].
HaubGonee pacnipocTpaHeHHbIE ajUleJIbHbIE BAPUAHTHI 110 TaHHOMY MOJIUMOP(U3MY CO-
nepxat 9 wim 10 TaHmeMHBIX TOBTOPOB [32], KaXkblit 13 KOTOPBIX B JUIMHY COCTaBJISIET
40 map HykJIeoTUmoB. CUuTaeTcs, 4TO MOJIMMOP(PU3M MO YMCIY TaHIEMHBIX IOBTOPOB
MOCJIeI0BaTeIbHOCTHU SIBJISIETCSI HanboJiee BaXKHBIM nojauMopdu3mMoM B reHe DAT v Biu-
sIeT Ha PUCK HEHPOMCUXUUECKUX PACCTPOMCTB [24], KOHTPOIUPYS SKCIIPECCUIO U BpeMsl
Ku3HM TpaHckpubupyemoit MPHK [31].

BapuabenbHOCTD, NpencTraBieHHast mojuMopdusmamu reHa hSERT, onvcaHa 1ist 11o-
BTOPOB I10CJIEIOBATEIbHOCTU B 5'-HETpaHCIUPYEMOI 00JIacTH, KOTOpasl pacriojlaraeTcst
HECKOJIBKO BBIIIIE MeCTa Hayaja TPaHCKPUIILIMU, 3aHUMas y4acToK Mexmy —1396 u
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—1440 nykneoruaamu, u HasbiBaeTcss SERT/SHTT-cuerieHHON TPOMOTOPHOM MOJIM-
mopdHoit obnacteio (SHTTLPR) [25], a Takke HajmmureM OQHOHYKJIEOTUIHON 3aMeHbBI
rs25531, pacnonoxenHoii pssmom ¢ SHTTLPR [33] (puc. 1). [Tommmopdusm SHTTLPR
orHocutTcst K VNTR [34] u npencraBisieT co60i BapraHT HAIMYMS MHCEPLMUH TJIMHOMK
44 n.u. (“mmHHAaA” ajienb L) uiu genenuu o [aHHoMY JIOKYcCy (“KopoTKasi” ajuiensb S), ¢
couertaHueM ajuieneit B romo3urorHoM (L/L, S/S) u rereposurorHom (L/S) reHoTumax.
BazanbHasi TpaHCKPUITLIMOHHAs aKTUBHOCTB Y TipoMoTopa L-ajienu npuMepHo B 3 pasa
BEIIIE 9eM y S-ajienu [34]. [Toka3aHa cBsI3b S-ajlTeNI ¢ IPOSIBJICHUEM JIETIPECCUH, TPE-
BOXHOCTH U CKJIOHHOCTH K cyunuay [35, 36]. Ouenka cpsi3u nonumopdusma SHTTLPR
u pe3ynbTaToB TecTa FFM (msatudakTopHbIil TeCT, OLIEHMBAIOIINIT OTKPBITOCTH K ONEITY,
9KCTPaBEPCHUIO, HEBPOTU3M, TOOPOCOBECTHOCTh U YCTYITUMBOCTL) HaceneHus llIBeruu,
He BBISIBMJIAa 3HAUMMBIX aCCOLIMAIII MeXIy HaJTMIUeM OIpeaeeHHbIX ajuiesieil reHa SERT
¥ OTKJIOHEHMSIMU TI0 OLIEHMBAaeMbIM XapakTepucThukKaMm JmdHoct [37]. ITonmumopdusm
125531 NpuUBOAUT K CHUXKEHUIO YpoBHS TpaHckpunuuu S-amnenu SHTTLPR. Moryr
OBITh U IpyTUE OMHOHYKJIEOTUIHBIC 3aMEHbI, KOTOPbIE BIUSIOT HA TPAHCKPUTIIIMOHHYIO
akTuBHOCTH SERT, HO OHU SBJISIIOTCS PEAKMMU U TPEOYIOT JOTIOJTHUTEIbHBIX UCCIIeTIOBa~
HUIi Ha OOJIBIINX BeIOOPKaXx [33].

IHomumopdusmel reHa NET (puc. 1) sBASIOTCS MPUYMHON (PYHKIIMOHAJIBHBIX Hapy-
1IeHuit B paboTe HopaapeHepruuyeckoil cucrtembl. Hanpumep, NET BausieT Ha 0coOeH-
HOCTU TIPOSIBJICHUSI KOTHUTUBHO-TICUXOJIOTMYECKUX XapaKTepPUCTUK (TeMIlepaMeHTa,
UMITYJIbCUBHOCTH, BOCIIPUSITUSI M CITOCOOHOCTM MEPEHOCUTH 00JIb), a TaKXKe Ha Berera-
TUBHBIC (DYHKLIMU OpraHU3Ma, B TOM YHUCJIe Ha apTepUaIbHOE JaBJICHUE U YacTOTy Cep-
neuHbix cokpameHuit [38, 39]. I[Monumopdusie Bapuantel NET paccMaTpuBaloT Kak
¢akTOp pa3BUTUS HE TOJBKO PAa3HOOOPA3HBIX HEMPOJIOTUUECKUX PACCTPOMCTB, HO TaKXKe
M 3aboyieBaHUl cepaeyHo-cocynuctoit cucteMsl [39]. dust NET u3BecTeH psii OMHOHYK-
JIEOTUIHBIX MOJIUMOPGU3IMOB, KOTOPHIE, TIPEAOJIOXUTEILHO, MOTYT BIIUSITh Ha 3 Pek-
TUBHOCTb TpaHcKpuriuu [40]. OnHUM u3 HauboJjiee n3ydaembix noaumopdusmos NET
SIBJISIETCST OMHOHYKJIeoTnnHas 3aMeHa 182C/T (rs2242446), momuMopdHbiii BapuaHt C
KOTOPOIO aCCOIMUPOBAH C YCTOMYMBOCTBIO K KIMHUWYECKOU merpeccun [41]. JaHHBIM
noaumMopdu3M JIOKaIn30BaH B MMPOMOTOPHOI 00JaCTU U MOXET OTBEeYaTh 3a peryJsi-
LIUI0 TPAHCKPUIILIMOHHON aKTUBHOCTU Oejka M3MeHeHueM ad@dUHHOCTU (PaKTOpPOB
tpaHckpunuuu K JIHK [42]. dpyroit omHOHYKJICOTUAHBINA MOIUMOP(PU3M 3TOTO reHa
(1287G/A), pacnionoxeHHbI B 9-0M 3K30HE, Takke cBsi3aH ¢ addeKkTuBHOCTEI0O NET 1,
B0O3MOXHO, pruckom pasputust CIABI [43]. Tem He MeHee IIPOTUBOPESUYNBOCTD UMEIOIITXCSI
IAHHBIX MOXET O3HAYaTh JINOO OTCYTCTBUE 3HAUMMOM CBSI3U MEXIY UCCIIEAYEMbIMU IO -
MopdusMaMu 1 GEHOTUNNIESCKUMU MIPOSIBJISHUSIMU, JTUO0 0ojiee CIOKHYIO B3aUMOCBSI3b
MEXIy pa3IMYHbIMM amalTMBHBIMU W JIe3aJanTUBHbIMU XapakTepuctukamu LHHC, a
TaKKe OTMEYAETCS] BO3MOXKHOCTb HEPAaBHOBECHOTO CLETIJICHUS MEXKIAY OTHOHYKJICOTUIHBI-
MU monuMmopdusmamu reHa NET v ux BavsitHust Ha ceHoTur [42].

CITOPTUBHAS ®M3NOJOI'NA KAK OBJIACTD
AJI U3YYHEHUA BIIMAHUA TEHETUYECKUX GPAKTOPOB

IMpodeccroHanbpHast CIOPTUBHAS ACSTEIBHOCTh — KOMITJIEKCHOE OMOCOIIMATbHOE SIB-
sneHue, 3POEKTUBHOCTh B KOTOPOM 3aBUCUT OT MHOXKECTBa (DAKTOPOB Pa3IMUYHOM TIpU-
ponbl [38]. @usuonornvyeckrue ocCoOEHHOCTU MHAMBMIA, TaKWe KaK CWa, BBIHOCIH-
BOCTb, CKOPOCTH [44, 45], HakIagpIBaloTCsT Ha ocodbeHHOCTH padoTsl ero LIHC u mmcuxo-
(GUBMOTOTYECKUX XapaKTePUCTUK: OBICTPOTHI MPUHSATHUS PEIIeHUSI, YCTOMUYMBOCTH K
TICUXOJIOTUYECKOMY CTpeccy, BOJIM K Mobee, arpeCCUBHOCTH, COCTA3aTeIbHOCTH, O0IIIeit
JIaOMUJIBHOCTH, TeMIlepaMeHTa U MHOruX Apyrux [38]. BaxkxHbIMU IMapaMeTpaMu SBJISIIOTCS
TaKKe TICUXOJIOTUYECKHE YePThl JIMYHOCTU — aJanTalMs K cpeie, COCPeIOTOYEeHHOCTb U
YBEPEHHOCTH [46]. Ocobyro posib B (PU3MOJIOTHH CIIOPTA UTPAIOT TaKKe KOHKPETHBIE €T0
pasHOBUIOHOCTH. HampuMep, 11T KOMaHIHBIX BUIOB CITOPTA BaXHBI OBICTPOTA TPUHSI-
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TUS pPelIeHUsT U BbICOKAas COLMabeIbHOCTh YICHOB KOMaHIbI [45], a 11t 60eBBIX BUIOB
crniopta (60pbba, 60KC) — arpecCUMBHOCTb U TEMIIEPAMEHTHOCTD CITOpTcMeHa [45, 47, 48].
Kaxnast u3 TaHHBIX TICUXOTUNTUYECKNUX XapaKTEPUCTUK, OE3yCIIOBHO, MO-Pa3HOMY KOH-
TPOIUPYETCS MO3TOBEIMU MEIMATOPaMU, I COOTBETCTBEHHO POJIb MOCICOIHUX B pa3Iny-
HBIX BUIaX CIIOPTA TaKKe MOXKET ObITh HEOTMHAKOBOI.

B nocnenHee BpeMsi BO3pOoC MHTEpeC K MOHMMAHUIO TOTO, HACKOJIBKO 3HAYUTEJICH
BKJIaJl B YCIIEX CITOPTUBHOM Kapbephbl, TPUBHECEHHbIN HACIEACTBEHHOCTHIO U BPOXIEH-
HbIMU ocobeHHocTsiMU [49]. Hanpumep, HacnencTBeHHOCTh MOXET o0yciaBiauBaTh oT 20
110 90% pasnuuuii aHTPOMOMETPUYECKUX U (PUBUOIOTMUYECKUX XapaKTEPUCTUK, UMEIOLINX
OTHOIIIEHUE K CITOPTUBHOM JesITeJIbHOCTH [38], B TO BpeMsl KaK HaCJIeACTBEHHOCTh (DEHO-
TUITMYECKOM U3MEHYMBOCTH YepT JIMYHOCTH oleHuBaeTcs B 30—60% [50]. Takke onucaHa
KOppeJisilivsl BbICOKOW pe3yJIbTaTUBHOCTU B CIOpPTe (HAMpUMEpP, Y CIIOPTCMEHOB-OJIMM-
MUILEeB 1 YeMITMOHOB MUPa) U B3aMMOJIEMUCTBUS SHIOTEHHBIX T€HETUUYECKUX NeTepMU-
HaHT C 3K30TeHHBbIMU (haKTOpaMu OKpYXalollleil cpelibl, TAKMX KaK JI1eTa, peryasipHble
TPEHUPOBKU U COCTOSIHUE 3M0pOBbs [51—53]. B To ke BpeMst TpOBOAUTH MPSIMbIE aCCO-
MallMM KOHKPETHBIX aJUIeJIbHBIX BapUAHTOB C (hEHOTUITMYECKUMM TMPOSIBIEHUSIMU B
CTIOPTE CJIOKHO B CHJIYy €ro0 MHOTO(hAKTOPHOM MPUPOIbI, TTOJUTEHHOTO HaclieMOBaHUS
CIIOXXHBIX NIpU3HAKOB [38, 53] 1 HEOOJIBIIIOTO YKCIIa YXKe YCTAHOBJISHHBIX TEHETUICCKIUX
nerepMuHaHT [54]. [1pu aTOM HalIMYKe OMMHOYHBIX HOIUMOP(MU3IMOB MOXKET HE UMETh
BJIMSIHUS HA CTIOPTUBHYIO 3(h(HEeKTUBHOCTD, HO B COUETAHUU C NTOJUMOpGU3IMaMU APYTUX
TE€HOB IPUBOJIUT K CUHEPTrUuHbIM 3(pdektam [53]. [TosToMy KpaiiHe BaXKHO U3y4yeHUE He
TOJIBKO OTHIEIbHBIX MOJUMOPGU3IMOB, HO U IOJIHOTEHOMHOTO TTpodUIIsi CIOPTCMEHa.

C npyroii CTOpOHBI, B CIOPTE pas3indus B 3((GHEKTUBHOCTU TOTO MW MHOTO MHIWBUIA
MOTYT OBITb OITOCPENOBAaHBI HE TOJBKO OTJIMYUSIMU B MpoOrpaMmax WHIWBUIYATbHOI
CIMOPTUBHOM MTOATOTOBKM M CTETICHBIO HATPEHUPOBAHHOCTH, HO U PA3INIUSIMU B TTOCTIE-
JIOBATEJILHOCTSIX TEHOB, OTBETCTBEHHBIX 3a CUHTE3 KITIOUEBBIX OETKOB U (hepMEHTOB, a
TaKKe SIUTCHETUIECKUX MMpoHeccoB [55]. DTo mMoagBoauT K HEOOXOOMMOCTH IOMCKA Ie-
HETUYECKUX Bapualluii, KOTOpble MOTYT OBITh MOJIOXKUTEIHLHO aCCOIMMPOBAHBI C Tpe-
MMYILIECTBAMU B CITIOPTUBHOI Kapbepe: HalpuMep, BBIHOCIMBOCTbBIO [56], CKOPOCTHIO Ha
KOpPOTKHUE nucTaHIuM [57], cuitoii [58], GBICTPBIM BOCCTAHOBJIEHUEM I1OCIIE TPEHUPOBOK
win TpaBM [59, 60], MCUXOJIOTUUECKON YCTONYMBOCTBIO K TTOCTOSTHHBIM CTpeccaM, “ca-
MOOVUCUUTIIIMHON” ¥ MOTUBAMEH IIPOIOJIKATH 3aHSITHS CITOPTOM [53].

Ha manHbIit MOMeHT u3BecTHO nopsiika 200 TeHOB U UX MapKepOB, KOTOPBIE CBI3aHbI
¢ GUBNYECKMMHU XapaKTepUCTUKAMU CIIOPTCMEeHOB [44, 47, 52]. OnHaKoO TeHOB, IIOTCH-
LIMAJIbHO CBSI3aHHBIX ¢ (DU3MOI0THEt HEPBHOM CUCTEMBI, 0COOCHHOCTSIMU BOCTIPUSITHS 1
TMCUXUKHU B KOHTEKCTE CIIOPTUBHOM (hM3MOI0TUU, U3BECTHO 3HAUYUTEILHO MeHbliie. [1pu
39TOM, KaK yXX€ YKa3bIBaJlOCh, KOTHUTUBHBIE XapaKTePUCTUKU, TaKUe KaK MaMsITh, BHU-
MaHUe, CTPECCOYCTOMYNBOCTh, CKOPOCTh PEaKIIMU Y BpeMsl IPUHSITUS PELLICHUST — SIBJISI-
10TCS (haKTOpaMu, OTIPEACISIIONIMMU Pa3BUTHE CIIOPTUBHOTO TajaHTa. CaMBIMU pacIipo-
CTpaHEHHBIMHU TTOAXOJaMM K MCCIIETOBAHUSIM SIBJISIOTCS “Clydali—KOHTPOJIbL”, HalpaB-
JICHHBIN Ha BBISIBJICHUWE BapUAHTOB ajljiesieii, KOTOphie OOJIbIlIe PACTIPOCTPAHEHBI Cpean
rpyniibl MpohecCUOHAIBHBIX CIIOPTCMEHOB B CPAaBHEHUU C KOHTPOJILHOM TpYyINoil, He
3aHUMAIOLIEIiCs CIIOPTOM, a TaKXKe aCCOLMAaTUBHbBIC UCCIICTOBAHUS MEXIY TeHOTUIIOM U
deHoturiom [45]. OnqHako maHHBIE METOIBI HE MOTYT BBISIBUTb 3HAUMMbIE TTOJTUMOPHhU3-
MBI, PACITOJIOKEHHBIE BHE KOAUPYIOIIEH MOCIen0BaTeIbHOCTH, K IPUMEPY, PeryJsTop-
Hoit [55]. [eHOTUIIMpPOBaHME CIOPTCMEHOB, B TOM YHMCJIE MX IMOTHOIT€HOMHOE CEKBEHM-
poBaHue [55], CTAHOBUTCS HE TOJBKO HEOOXOAUMBIM MHCTPYMEHTOM MOJIEKYJISIDHOM T1-
arHOCTUKM TSI BBISIBJIEHUSI 33JaTKOB U (DU3MOJOTUYECKON TMPeapacrooXeHHOCTH K
CTMIOPTUBHOM Kapbepe, HO U BaXKHBIM 3TallOM aHaIu3a, Mo pe3yJbTaTaM KOTOporo OyayT co-
CTaBJISIThCSI TIEPCOHAIM3UPOBAHHbBIE TTPOTPaMMbl TPEHUPOBOK — HEOOXOIMMBbIE MEPbl MH-
JMUBUAYATBHOTO TTOIXO0a K TOCTHKEHUIO MaKCUMAaJTBHOM 3(h(MEeKTUBHOCTH CITOPTCMEHOB.
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AHanu3 pu3nIecKux U PU3NOJIOrMIECKUX XapaKTEPUCTUK CIOPTCMEHOB BBISIBUII, UTO
pPE3yJIbTATUBHOCTb B ONIHUX CIIOPTUBHBIX JUCIHUTIIIMHAX MOXET OTPULIATEIbHO KOPPEeJIn-
poBath ¢ ycniexaMu B apyrux [53]. Tak, eciiu cmopTCMeH MoKa3biBaeT BBICOKHE Pe3y/IbTa-
ThI B BUJIaX CIIOPTA, Iie TpeOyeTcsl BHBIHOCIUBOCTh, TO B AUCIUTIIMHAX, PACCUMTAHHBIX Ha
CUJIOBBIE MOKa3aTeu, OH OyAeT MeHee KOHKYPEHTEH. DTO YKa3blBa€T Ha BO3MOXHOCTb
W3HavaJIbHOU MPeapacrioloXeHHOCTH K pe3yJibTaTaM NMpogeCCUOHATbHOTO BHICOKOKBa-
JmbuarpoBaHHOro criopta [61]. B To e BpeMst MOXET ObITh U “0a30BblIii” ypOBEHD OOIIIE-
GbU3NIECKUX CITOCOOHOCTEM, UMEIOIITUX O0IIe TeHETUUECKHE JETePMUHAHTBI, TTO3BOJISIIO-
Ui TOOMBATHCS PE3YJIBTATOB Cpa3y B HECKOJIBKUX CITOPTMBHBIX TUCIUIUIMHAX MPUYEM
KakK B OJIM3KMX, TaK U B TOCTAaTOYHO pasznmyarommxcs [52]. [1pu aToM aHanmm3 KOTHUTUB-
HBIX M JIMYHOCTHBIX KayeCTB CMOPTCMEHOB MOKa3ajl COOTBETCTBUE MEXIY HaIUYMEM
OTpeAeIeHHBIX IICUXOJOTUYECKUX YEPT U MPEAPACIIONOXEHHOCTBIO K TEM UJIM UHBIM TH-
naM crnopta. Tak, Ijig BUIOB CHOPTa, PaCCYMTAHHBIX Ha BBIHOCIMBOCTh, XapaKTEePHBI
WHTPOBEPCUsI, TUIACTUYHOCTh MBIIIJIEHUSI, CTPATErMYeCcKoe U TaKTUYECKOEe MBIIIJIEHNE,
HU3KHE ITOKa3aTelIl SMOIUOHAIBHOCTU U TPeBOXHOCTH [45]. 1s1 cpaBHeHUsI, CIIOPTC-
MEHbI KOMaHIHBIX BUJOB CIIOPTa JOKHBI 00J1aaTh BBICOKUM 3MOLIMOHATBHBIM UHTEJ-
JIEKTOM, KOMMYHUKa0EeJbHOCThIO U SMOILMOHAIBHBIM KOHTpoJieM [45]. Ilpu atom mis
CMOPTCMEHOB 00EBBIX UCKYCCTB BaXKHBI aHAITMTUYECKOE U OTIEPATUBHOE MBILIJIEHUE, MO-
BBIIIIEHHOE BHUMAaHME U TaK Ha3blBaeMasl “CKIIOHHOCTb K CAMOBBIPAXXECHUIO”, TOT/IA KakK
CUJIOBBIE BMJIBI CIIOPTa MpeArnojaraloT HaIMYMe HArloOpMCTOCTH, CAMOKOHTPOJIS, Clep-
KaHHOCTH, SKCTPaBEPCUU 1 CKIIOHHOCTH K pucKaM [45].

BrigaBieHue “ycrneimHbix” WIS CHOPTUBHON Kapbephbl T€HOB SIBIASETCSI CI0XHOI 3a1a-
yeil, TaK KaK KaXIblil T'eH M0 OTAEJIbHOCTY TIPUBHOCUT JIUIITb HEOOJIBIIION BKJIAl B UTOTO-
BbI heHOTHUTII. B TIepBylo ouepenb MOUCK KOPPeJIsSluii FTeHOTUTT—(hEHOTUIT TTPOBOAMIICS
Cpenu TeHOB, MOTEHIIUAILHO CBSI3aHHBIX C OCOOEHHOCTSIMU BBIHOCIIMBOCTU, MBIIIIEYHOI
MPOU3BOAUTEIBHOCTH, KAUY€CTBA COCTOSIHUSI CYXOXWJIMI, CBSI30K a TaKXKe MCUXO0JIoThye-
CKOI'O COCTOSIHUSI CITOPTCMEHOB. B yacTHOCTH, GONBIIMHCTBO (mopsaka 165 renos) [61]
OTHOCSITCSI K QyTOCOMHBIM IeHaM KOJIMYeCTBeHHbIX ITpu3HakoB (QTLs), cpeau KOTOpbIX
OTHENILHO BBIAESIOT TeHETUYECKUE JIOKYChl, CBsI3aHHbIe ¢ MeTabosu3dmMoMm (mQTLs),
U3Yy4eHUE KOTOPBIX BAXKHO [JII TIOHUMAaHUSI B3aMMOCBSI3U MeTaboJioMa U CITOPTUBHBIX
XapaKTEePUCTUK, K IPUMEPY, BBIHOCIUBOCTA M (PU3NYSCKOI IIPOU3BOIUTEIBHOCTHU [54].
KpoMe Hux naeHTU(GUILIMPOBaHbI 5 TeHOB Ha X XpOMOCOMe 1 17 MUTOXOHAPUATIbHBIX T'e-
HOB, HEMOCPENCTBEHHO BIMSIONINX Ha (peHOTUN 00jiee YCIEeIHOro (pru3nyecKoro pa3Bu-
TSI ¥ pe3ynbTaTuBHOCTH [61]. TIpoBoas KiaccupuUKaLUO OOHAPYKEHHBIX TEHOB, MOX-~
HO OTMETUTb cieaytolre ux ¢GpyHKIIMOHATbHBIE KJIaCTepbl: TEMOJIMHAMMKA U OCOOCHHO-
CTU CepAEYHO-COCYIMCTOM CHUCTEMBI (YacTOoTa CepASYHBIX COKpAIIEHUI, apTepuaibHOe
NaBJieHre), MeTa00IM3M (B YACTHOCTHU, ITIOKO3bl M MHCYJIMHA), & TAKXKE aHTPOTIOMETPU -
YecKue XapakKTepUCTUKU, OCOOEHHOCTU CTPOEHUSI MBIIIIEYHBIX BOJIOKOH U 3(ppeKTuBHO-
CTH CKEJIETHOM MYyCKyIaTyphl [61].

IToMuMO XapaKTepUCTHK, HETTOCPEACTBEHHO OIPEe/ISIEMbIX TeHAMU U BIIMSTIOIINX Ha
rmapaMeTpbl CWJIBI M BBIHOCIWBOCTH, YCIIEX B COPEBHOBAHUSIX CBS3aH C ICUXOJIOTHYE-
CKMM 0JIaroroay4mueM U 0COOEHHOCTSIMU OMOIIMOHAIBLHOTO BOCTIPUSITHSI, B YACTHOCTU C
YCTOMUYMBOCTBIO K MPOJAOJKUTEIBHBIM CTpeccaM, IepPecCUM U TPEBOXHBIM PacCTPOii-
CTBaM, CITOCOOHOCTBIO OBICTPO 3aITOMUHATh 1 UCIIOIL30BaTh yKe TIPUOOPETeHHBI OTIBIT,
MOTUBAIIMEN TTpUIEePKUBATbCSI HOPMUPOBAHHBIX TpaprKOB U OTpaHUYECHUI, HaKJIalbl-
BaeMBIX OCOOEHHOCTSIMU ITPOrpaMMBbl TPEHUPOBOK, HACTOMYMBOCTHIO 1 MOTUBUPOBAH-
HoCThIO [38]. OmHaKO B3aMMOCBSI3M MEXIY T€HETUKOM, CIOPTUBHOI IICUXOJIOTHEH, (pu-
3MO0JIOTME M HEMPOOMOIorueil 0OCTaloTCs BCe ellle HeAOCTaTOYHO XOPOIIIO U3YyYeHHBIMU.
M3ydyeHre reHeTUYEeCKOM COCTaBIISIIONIE, CBSI3aHHOI ¢ YMCTBEHHBIMU CIIOCOOHOCTSIMM,
MOTHUBAIMEl 1 CIOCOOHOCTBHIO MEPEHOCUTH 0OJIb, TTOKa3aJ10 BO3MOXHBIN pa3dpoc auc-
nepcuu Ha ypoBHe 35—83% [61]. HecMoTpst Ha SIBHBII XapaKTep HACIeTyeMOCTH, TOJTBKO
HEIaBHO CTAJIO MPOBOMUTCS U3yUYeHVE TEeHOB, UMEIOIINX CBA3b C HAIMIMEM MOTUBAIIUU
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Tao6auna 1. Haubosee n3BecTHbIC NOJIMMOPGU3MBI TEHOB MOHOAMUHOBBIX TPAHCIIOPTEPOB, CPEAN
KOTOPBIX BEAETCS TIOUCK aCCOILMAIINIA CO CTIOPTUBHBIMU JOCTUKEHUSIMU

Ten IMoaumopdusmMel Jlokanuzauus

DAT (SLC6A3) 40-HyKJIEOTUIHBIN MOJUMOpP- | 3'-KOHEll MoCce10BaTeIbHOCTH
busm ymrcna TaHIEMHBIX 110~

BTOPOB
SERT (SLC6A4) |44-nykneoTtuaHast MHCEP- SHTT-cueruieHHast mouMopdHast
LMs1/neneuust npomortopHast oosacts (SHTTLPR) mexny —
1396 u —1440 m.H.
NET (SLC6A2) SNP Thr991le +296 H.

Y TMCUMITIMHUPOBAHHOCTU WJIU C TIOAJIEPKaHUEM CTaOUIBHOTO MCUXOJOTMYEeCKOro (poHa.
K Takum reHam-kaHguaatam, nomumo SERT, DAT w NET, takxke oTHOcSIT reHbl BDNF
(Heiiporpoduyeckoro ¢akropa mosra), UCP2 (MUTOXOHAPUAJIBHOTO pPa300IaIOIIEro
6enka 2) [47, 51, 61], COMT (xatexon-O-metunrpancdepassl) [48, 62], MAO-A (MoHO-
amuHokcugasbi-A) [48], ACE (aHruoTeH3uH-IIpeBpaiiaioliero ¢gepmenTa) [52, 63, 64],
NKIR (peuentopa HeiipokuHuHa 1) [63], CRF-BP (6enka, cBsI3bIBaolIero gakrop Bbl-
CBOOOXKIEHUST KOpTUKOTponuHa) [63], DRD4 (nodamuHoBoro peuernropa D4) [47] u re-
HOB cepoTOoHUHOBBIX 5-HT1 [63] u 5-HT2 [45] petientopoB. I[Tpu 3TOM gaHHBIE TEHBI MO-
TYT HaXOJIUTHCS B CJIOXKHBIX B3aUMONIENUCTBUSIX IPYT ¢ npyromM. Hampumep, rureiioTporHbie
oTHolIeHUs ToKaszaHbl 111 SERT v BDNF [65], COMTwn DAT [66], a takke NET u MAO-A
[67]. TToaTOMY BapuabelbHOCTb OOHOTO M3 B3aUMOACHMCTBYIOIIMX T€HOB MOXET TaKXKe
BJIMSITh Ha BKJIaJ JPYTOTO TeHa B (pusnonorndyeckuit heHoTur.

OU3NOJIOTMYECKAA POJIb MOHOAMUWHOBBLIX TPAHCITOPTEPOB
B CTIIOPTUBHOU AEATEJIBbHOCTHU

Haub6onee n3BectHbIle TTOMMMOpdu3Mbl TeHOB MAT, cpenn KOTOPBIX BEOSTCS MOMCK
accolmalmii Co CIOPTUBHBIMU JOCTHXXKEHUSIMU, CYMMUPOBaHBI B Ta0. 1 u puc. 1.

HodhaMUHOBYIO CUCTEMY TPaAULIMOHHO aCCOILMUPYIOT C MO3TOBOI CHCTEMOII BO3Ha-
rpaxkaeHUsl, CTUMYJISILIME KOTHUTUBHBIX CITOCOOHOCTEH Yyepe3 IMMONYECKHUE CTPYKTYPhI
MO3ra, JOKOMOILIMEeit 1 06IIIUM KOHTPOJIEM MOBEIECHUST, MOTUBALIUY U SMOLIMOHAIbHOCTH
[68]. BoabIIMHCTBO MCCIeIOBAHUI TTEPCIIEKTUBHBIX TeHOB-KaHINIATOB, PETYIUPYIOIINX
TOMeOoCTa3 MOHOAMWHOB M aCCOLIMMPOBAHHBIX C TTOBEIEHNEM, KOTOPOE CITOCOOCTBYET 3a-
HATUSAM (DU3UYECKUMU HAarpy3Kamu, U CIIOPTUBHOMU 3 (hEeKTUBHOCTHIO, COCPETOTOUCHO
Ha M3ydeHUM Ho(paMHHOBOI cucteMbl [66, 68]. OmHAKO, XOTS OMMCAHBI acCOLMALUN
pa3IUYHBIX NOTMMOPdHBIX BapuaHToB DAT cpenu uccieayeMbIX TPy CIIOPTCMEHOB, B
pa3HBIX TOMYISIUSAX Pe3yabTaThl OKa3aJauch MPOTUBOIIOJOXHBIMU. Hampumep, nedu-
IUT nohaMUHa MTOJOXUTETBHO KOPPEIUPYET C TIPEAPaCIIONOXEHHOCThIO K KCTpeMalb-
HBIM BumaMm criopta [23]. Ha rpymnme criopTcMeHOB, 3aHMMAIOIIMXCSI CMEIIaHHBIMUI 00e-
BBIMU MCKYCCTBaMU, ITOKa3aHa KOPPEJALMs YaCTOTHl BCTpeuaeMocTu reHoTumna 9/9 DAT
C TIOBBILIEHHON “KOHTPOJIMpYEeMOIi arpeccueil” u 3KCTpeMalbHbIM IOBEASHUEM, 4TO,
BEPOSITHO, MIOMOTaeT JOCTUTATh OOJIBIIIUX YCIIEXOB B 9KCTPEMaIbHBIX U TPABMOOITACHBIX
BUIAX CIOpTa, HAapuMep, B CMEIIaHHBIX eanHoOopcTBax [23]. PUBMOIOTMYECKU 3TO
MOXET OOBSCHSITLCS MMOHKEHHBIM YPOBHEM CBOOOMTHOTO MoaMuHa, KOTOPhI BO3HU-
KaeT u3-3a moBblmeHHoN akTuBHOCTH DAT [23]. B nccienoBanum npodeccruoHaaIbHBIX
CTMIOPTCMEHOB TaKKe MOATBEPXKIAeTCs BBICOKAs accoliualys reHoTumna 9/9 ¢ npodeccu-
OHAJIBHBIM YcIiexoM [51], omHaKo B MOMYJISIIIUM €TUIeTCKUX CIOPTCMEHOB reHoTrn 9/9
DAT BcTpeyasicst yailie B KOHTPOJILHO# IpyIIne, a He Y CIIOPTCMEHOB (Y KOTOPBIX CaMbIM
pacnpocTpaHeHHBIM TeHOoTUNoM Obul BapwaHT 10/10) [68]. Ilpu 3TOM OMPOCHUMK
Freiburgh Personality Inventory-Revised mjist olieHKM 4epT JMYHOCTH BBISIBUII, UYTO IS
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reHotuna 9/9 Hanbosiee XapakKTEpHbIMU YePTaMU SIBJISIIOTCSI MTOABEPKEHHOCTD JIETIpeC-
CUU U BMOLIMOHAILHOCTH, a 1Jist reHotura 10/10 — arpeccuBHOCTb, BO30YAMMOCTD U Ca-
MOKOHTpPOJIb [68].

Mmuorue rensl LIHC usMeHsIIoT ypoBeHb 3KCIIPECCUM Ha TIPOTSIKEHUM XKHU3HU, B 4aCT-
HOCTU TIOCPEICTBOM SIMUTCHETUYECKUX MEXaHU3MOB, OHUM U3 KOTOPBIX SIBJISIETCSI ME-
tunupoBanue JIHK, npeumyiectBeHHO no 1iuto3uHy CpG-ocTpoBKOB. [IpomoTopHast
nociienoBaTeTbHOCTh DAT MOXeT METHIUPOBATHCS 110 33 TTO3UIUSIM, YTO BIIMSET Ha pe-
ryasuio TpaHckpunim DAT [69] 1 B utore Ha 3(pDeKTUBHOCTD ToDaMUHEPTUIECKOM
cucrembl. MccimenoBanmst criopTcMeHOB 110 60eBbIM nckyccTBaM (MMA, n3tomo, 60Kc, Ka-
paTe, KUKOOKCHHT, 60pb0a) MmoKa3aiu KOPPEISIIUI0 MEXIY TMII0- WJIU TUIIepMETUIMPOBa-
HueM CpG-0CTPOBKOB U pe3yJibTaTaMu MATU(AKTOPHOTO JIMYHOCTHOTO OMIPOCHUKA, Olie-
HUBAIOIIIETO HEBPOTU3M, 9KCTPABEPCUIO, OTKPBITOCTD OMBITY, COTPYIHUYECTBO U JOOPOCO-
BecTHOCTh. HammpuMep, nmeroTcst accounanunu Mexay metuwinpoanueM 3 CpG-ocTpoBKa
W HU3KOU OTKPBITOCThIO, MeTuirnpoBaHueM 13 CpG-ocTpoBKa U BBICOKUM HEBPOTU3-
MOM, a Takke TunomMeTuianpoBanueM 22 CpG-0CcTpoBKa 1 HU3KOM OTKPBITOCTHIO [69].

CnopTUBHBIE MEPOTIPUATHUS, B OCOOEHHOCTH MEXIYHApOAHOTO U MUPOBOTO YPOBHSI,
OTJIMYAIOTCS OCOOBIM HAaOOPOM CTpeccOpHbIX (hakTopoB [70], TaKMX KaK TPEHUPOBKHU,
MOoJIydeHUEe TpaBM, HU3Kasl pe3yJbTaTUBHOCTb Ha COPEBHOBAHUSIX, B3aUMOIEUCTBUE C
TpeHepaMu U OpyruMu crnopTrcmeHamu [71]. Ilpu 3ToM BBISIBIEHHE TPEBOXHBIX pac-
CTPOICTB Y CHOPTCMEHOB MOXET OBbITh 3aTPYJAHEHO U3-32 CYOCUHAPOMAJIbHBIX MPOSIBIIE-
HUI1 nenpeccuu U TpeBoru [71] Ha ¢oHe YHUKaJbHOCTH CIIOPTUBHOM Cpeabl U CTUTMAaTU -
3a1nu MpooIIeM ¢ MCUXUUeCKUM 3n10poBbeM [72]. TTpeapacnonokeHHOCTh U BOCITIPUUM--
YMBOCTb K TPEBOT€ — CJIOXKHBIIN IMPU3HAK, ONPEAE/IsIeMbIi YCIOBUSIMU CPEbI, HATUYUEM
TeHETUYECKUX JETEPMUHAHTOB, a TAKXe UX COUYETAHUEM. YUUTHIBAsA TECHYIO CBSI3b CEPO-
TOHUHEPTUYECKOI CUCTEMBI C TPEBOXHOCTBIO, AENPECCUE UM KOMITYJIbCUBHBIM MOBE-
nenueM, SERT siBasieTCsl BaXXHBIM KaHIWAATOM IS OLUEHKU MPEenpacrioyioXXeHHOCTH
CTpeccy Ha CHOPTUBHBIX MEPOINPUATUIX U YCIIEIIHOCTA CHOPTUBHOM Kapbepbl. B yacT-
HocTH, cTpyKTtypa L m S ameneit SERT oka3biBaeT BIMsSIHUE Ha BOCIIPUUMYMBOCTDL K
CTPECCOBBIM COOBITHSIM, K KOTOPBIM B TTOJTHO# Me€pe OTHOCSITCSI CTIOPTUBHBIE MEPOTIPUSI-
Tus. B aTOM ciyuae S annenb, accoMupoBaHHas ¢ 00Jblieii MONBEP>KEHHOCTHIO K Tpe-
BOXHO-JIETIDECCUBHOMY TOBEIEHUIO M3-3a HelocTaTouHoi akcrnpeccuu SERT, y mpo-
(deccruoHaIbHBIX CIIOPTCMEHOB JIOJKHA BCTpevaThes pexe, a L amnenb, ocodeHHo ee LL
TeHOTUI, — aCCOLIMUPOBAThCS € ycrexamu B ciopte [70]. HezaBucuMbIMU McclienOBaHU -
SIMU TIpO(eCCUOHANIBHBIX CITOPTCMEHOB pPa3HbIX HAlIMOHAJIBHOCTEH, 3aHUMAIOLIMXCS
pa3IUYIHBIMMA BUOAMHU CIIOpTa, JaHHAs TUIIOTe3a monrBepxnaercs [70, 71, 73, 74]. Tak,
Ha BBIOOPKE CITOPTCMEHOB-MYXXUMH U3 MTainu oOHapykeHa CBSI3b HATUUMS XOTsI ObI O~
HOI1 KOPOTKOM ajijiesn S U MOBBIIIEHHON TPEBOXHOCTU B TeCTe JJISI OLIEHKU TICUX09MO-
IIUOHAJIBHOIO COCTOSIHUSI M (Ha (pOHE CHMXKEHHOIO 3MOILMOHAJBHOTO KOHTPOJISI) IO
TMICUXOJIOTUYECKOMY OMPOCHUKY CIIOPTUBHBIX pe3yJibTaToB. IIpu 3TOM HOCUTEIU IBYX
xormmit S-aymenu SERT uMeroT BLICOKMI HEBPOTHU3M MO CPAaBHEHUIO C HOCUTEIISIMU Te-
Hotuna L/S [71]. U xots HeusBecTHO ToYHOE BiausHUE nonumopdusma 5-HTTLPR Ha
MeTaboan3M 1 (pU3MOJIOTHIO [74], OHO MOXET OBITh CBSI3aHO C OTJIMYMSIMH B (DYHKITUO-
HUPOBAaHWU MUHIAIMHBI y Hocuteneil L u S anneneit SERT [75].

NET urpaet BaxXHYIO POJIb B IIPOSIBJICHUSIX OCOOEHHOCTEi (hM3MOJI0TUYU HEPBHOI CH-
CTeMbl, TAKUX KaK UMITYJIbCUBHOCTh, 00y4aeMOCTb, BOCITIPUMMYMBOCTD K OOJIEBBIM OIILYy-
meHusM [38], a Takske KOTHUTUBHBIE U HEUPOIHIOKPUHHEIE (yHKIMK [76]. [TogBepkeH-
HOCTb TPEBOXXHOCTH M HECTIOCOOHOCTbh MOIIEPXKUBATh BBICOKUIT YPOBEHb KOHLIEHTPALIUU
HEeraTUBHO BJIMSIIOT Ha pe3yJbTaTUBHOCTH crioprcMeHoB. Kpome ITHC, HopanpeHanuH
BJIMSIET HA QYHKUIMOHAIBHOCTb BEreTaTUBHOI HEPBHOI CUCTEMBI, B YACTHOCTU Ha pery-
JISIIMIO apTepualibHOTO naBieHus [77]. Hanuuue ajuieibHbIX BapuaHTOB, aCCOLIMUPO-
BaHHBIX C OMpPeAEeIeHHBIMU TCUXOJIOTUUYECKUMU U (HDUBNUECKUMU XapaKTepUCTUKAMU,
JIaeT OCHOBAaHWS ISl MIOMCKA TeHETUYECKM NeTePMUHUPOBAHHOM MPEnpacroioXXeHHO-
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CTU K ycrexaM B CITOPTUBHOI nesiTeIbHOCTU [38]. OnHUM M3 U3BECTHBIX M U3y4aeMbIX
OIHOHYKJIEOTUAHBIX nosmMopdusmoB NET aensetcs rs1805065 (Thr991le) — ToueuHas
3amena C Ha T B 296-0M MoIOXKEHUU, KOTOpasl BecTpeuaeTcs y ~1% y nonyiasuuii EBpo-
OBl 1 AMEpUKY, U TIOTEHIIMAJIFHO CHIKAET TpaHCIOPT HopanpeHanuHa [78]. Mccieno-
BaHU$, MOCBSIIEHHBIE TTOUCKAM accolMalMil Mexay noiuMopdHbiMu BapuantamMmu NET
U CIMOPTUBHBIMU yCII€XaMU, Ha JaHHBIH MOMEHT AAal0T HEOAHO3HAYHYIO0 KapTuHY. Tak,
MUHOPHBIN ajiebHbIM BapuaHT T oOHapyXuia OTpULATEIbHYIO aCCOLMALIMIO C TOCTH-
JKeHUSIMU B CWUJIOBBIX BUIaX CITOPTa BBIOOPKM aTJIETOB U3 bpasunnu, 1ist KOTOPBIX BaskHa
BBIHOCJIMBOCTD M nipeo6ianan reHoturt T/C [78]. [1pu 3ToM BbIOOpPKA CITOPTCMEHOB-aT-
snietoB u3 [lonbim He TToATBEpAMIAa OOHAPYKEHHYIO aCCOLMAIINIO, 8 MUHOPHBIN aJljieib-
HbI BapuaHT T KoppeaupoBa ¢ ycriexaMu B CIIOPTUBHBIX €TMHOOOPCTBAX Y BHICOKOKBa-
JUUIIMPOBAHHBIX cITOpTcMeHOoB [38]. [1pu 3ToM Kak cpean CIIOPpTCMEHOB, TaK U B KOH-
TpoJie, He ObLT 0OHAapyKeH roMo3uroTHbIit reHoturt T/T. TakuM o6pazomM, HEOOXOTUMBbI
NalbHE e UCCAeIOBaHUS CBSI3U TEHETUKM U MICUXO(MU3UOJIOTUU TaHHOTO aJJIEJIbHOTO
BapuaHta NET u acpcbektuBHOCTM B criopre.

MEPCNEKTUBbI UCCTENOBAHUN

HecmoTtpst Ha TO, 9YTO CIIOPT SIBJISIETCST BaKHEHIIIEH YacThIO COIMAIBHON NeITEIbHO-
CTU YeJI0BeKa, CIIOPTUBHAS T€HETUKAa 1 aHaJIN3 e (PU3NOJIOTMIEeCKNX aCIIeKTOB KaK ca-
MOCTOSITEJIbHOE HalpaBeHMe TIPEACTaBIsIeT co00ii JOCTaTOYHO HOBYIO 00JIaCTh, B CBSI3U
C YeM BO3HMKAaeT HeOOXOAMMOCTh B MOMCKE M U3YYCHMU HACJIENCTBEHHBIX (haKTOpOB,
Ba>KHBIX JUIS1 YCIICIITHOM CIIOPTUBHOM paboThl. B CrTOpTUBHOI reHeTHKe HaKaIJIuBatoTCs
HOBBbIE TaHHBIE, YKa3bIBAIOII[MEe HA aCCOIIMAIIUM OTPENeJICHHBIX TEHOB CO CITOPTUBHBIMU
IOCTVDKCHUSIMM, HAIIpUMEpP, CIIOPTUBHOM BBIHOCIUBOCTHIO [79]. Kak mpaBuio, Takue
MaHHBIE ONKCHIBAIOT ACCOLMAIIM O OTHOIIECHUIO K Pa3IMIHbIM (DU3MOJTOTMIECKUM ac-
neKTaM, HO Majio opueHTUpYyloTcs Ha ocooeHHoctu LIHC. Ha naHHbBIIE MOMEHT MMEIOTCS
BecbMa (pparMeHTapHbI€ CBEACHHUSI O HAIMYMU acCOLIMAlui onpeneseHHbIX ITOJIUMOpd-
HBIX BapuaHTOB cpean TeHoB MAT. ITockoiibKy 3¢EeKTUBHOCTD B CIOPTE MPEICTABIISIET
o001 pe3ysIbTaT CIOXKHOTO MOJUTEHHOTO B3aMMOJECTBUS, U3ydeHUE BIUSHUS TOTU-
Mopdu3MoB reHoB MAT 0GBIYHO IPOBOIUTCS Ha BEIOOPKE OIPeAeICHHOrO I'eHa TpaHC-
nopTepa, He paccMaTpuBasi BO3MOXKHOE B3aMMOACHCTBIE MEXKIY MOIUMOP(PHBIMU Bapy-
aHTaMU I€HOB Pa3HBIX TPAHCIIOPTEPOB omHOBpeMeHHOo. IloaTBepkneHre HaIM4IUs WU
OTCYTCTBMSI CUHEPTMYECKMX WJIU TLUIEAOTPOIMHBIX 3(hdekToB Mexny reHamu MAT, a Tak-
JKe TeHaMU JAPYTuX HeiipoMeIMaTOpHBIX CUCTEM, MOXET ITOMOYb B 60Jiee TOUHOM T€HOTH -
MUYECKOM ITPOPMINPOBAHUN CIIOPTCMEHOB.

Kpome Toro, BO3MOXHBIC pa3ivyusi B paclpeacicHUd ToJuMopdU3MOB Cpeau
CIOPTCMEHOB PAa3HOTO MPOMUCXOXKICHUSI MOTYT OBbITh PE3yJIbTaTOM HEONUHAKOBOM Mpel-
CTaBJIEHHOCTH aJJIeJIbHBIX BAPUAHTOB CpeAr HapOAHOCTE, B pe3yIbTaTe Yero uccliieno-
BaHUUS acCOIMAIIM OMpeNeIeHHBIX TOJIMMOP(MU3MOB, MPOBEISHHbBIE HA OTHOM MOIy-
JISIIIMY, MOTYT He BOCIIPOU3BOAMUTLCS Ha TIOIYJISIIIMKU IPYroro MpoucxoxmneHus. B oco-
OGEHHOCTH 3TO BaXKHO YYMTBIBATH IO OTHOIIIEHUIO K BHICOKOTETEPOTEHHBIM TTOITYJISIIIUSM, B
WCTOPUYECKOM (DOPMUPOBAHUN KOTOPBIX MPOUCXOAUIN MHOXECTBEHHbIe Murparuu [80].
H3ydyeHre reHOTUIUYECKOTO paclpenesicHus, 0O0yCIOBIEHHOTO MPUHAIJIEKHOCTBIO K
OTpeNIeJICHHOMY 3THOCY, MOXET OOBSICHUTb pa3iudyus B MaHHBIX, TMOJYYeHHBIX Ha
CMOPTCMEHAX pa3HBIX HallMOHAJIbHOCTEH. BO3MOXHO, CyIIeCTBYeT KOPPEISIUS MEXKIY
YacTOTOM BCTPEYaeMOCTH OTIPeIeSICHHBIX aJlJieJIeii M IMPeapaciooXXeHHOCTBIO K Orpene-
JICHHBIM BUJAM CIIOpPTa Y CIIOPTCMEHOB Pa3IMYHOIO MpoucxoxneHus. [ToCcKonbKy st
Pa3HBIX BUIOB CIOPTa BaXXHbI pa3Hble XapaKTePUCTUKU (CUJIOBbIE TTOKA3aTeIU, BHIHOC-
JIMBOCTb, BHUMaHUE, BpeMsl peakiluu U T.1.), 3DPeKT, 00yCIOBIEHHbBII TEHHBIMU TOJIM -
Mopdu3MaMu, Ha HUX MOXET ObITh pa3iandyeH. HensBecTHO, MOTYT JIM HOCUTENU “ILIO-
Xux” ajjiesieil, He TpeycrieBasi B OMHMX BMIAX CIIOpPTa, OKa3aThCs OoJiee MOAXOASIIMUI
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KaHangaTaMu AJjisd Apyrux TUIoB Cl'lOpTMBHOﬁ JCATCIBbHOCTU, U €CTh JIM MPOYHBLIC aCCOLIU-
alUuu MEeXAy Pa3IMYHBIMU TeHHBIMU TToJUMOphU3MaMu, 00ecIieunBaloOIMMU yCreX B
TOM WJIM MHOM BuIe criopta. Heo6xomuMo Takke McCaenoBaTh HE TOJBKO KaXKIbIil OT-
JIEJTbHO B3STHIN MTPU3HAK, HO U UX PE3YJbTUPYIONINM BKJIaa B OOMIMi (heHOTHII, B YacT-
HOCTM u3y4asi, Kak MOTYT HacJIeIOBaThCs 1 TIPOSIBIISITHCSI COBMECTHO MPU3HAKU, CBA3aH-
Hble ¢ KOTHUTUBHBIMU XapaKTePUCTUKAMU, MAMSITBIO U CTPECCOYCTOMYNBOCTHIO OTHOCH -
TeJIbHO (PM3UYECKUX MapaMeTPOB CITOPTCMEHA.

Ha ceronHst HemocTaToyHO MccaenoBaH BOMPOC pacipeneeHus NoIuMop¢hUu3MoB, 00y-
CJIOBJICHHBIX TTOJIOBBIMU PA3IUYUSIMUA U PA3TUIUSIMU B (DEHOTUMTNUECKUX TIPOSIBICHUSIX
MEXIy My>KUMHAMU Y KeHIIIMHAMM, 3aHUMAIOIIMMUCS TEMU WJINM UWHBIMUA BUJIAMU CITOp-
Ta. HemocTaTouYHO MaHHBIX O BIMSTHUM MCCIIEIYEMBIX MTOJUMOPGU3MOB Ha METabOIU3M
OpraHu3Ma, KOTOPBIi TTOABepraeTcsl MOCTOSTHHBIM CHCTeMaTUYeCKUM TPEHUPOBKAM, M
Ha COBMECTUMOCTD C JIEKAPCTBEHHBIMU TperaparaMy, B YaCTHOCTU aHTUIETpeccaHTa-
Mu. JIaHHBII BOMIPOC BaxKeH IJIs1 pa3pabOTKU MHIMBUIYATBHBIX POrpaMM TPEHUPOBOK
SJIMTHBIX CITOPTCMEHOB, a TakK:Ke JJIsl u3ydeHusl 3(hheKToB MoInMMophU3MOB Yy JIIoAcH, He
3aHUMAIIIMNXCS TTPOhECCUOHAIBHBIMU BUIAMU CIOPTa, HO MOIIEPKUBAIOIIMMU 310PO-
BEI 00pa3 XXKU3HM.

Kpowme toro, miist MHorux eHoTuroB LIHC onmncan deHOMeH B3aMOIECTBYSI TEHOB
co cpenoii (Gene X Environment interaction, GE) [81]. Hammpumep, nenpeccust cuHep-
TUYHO YCUJIMBaeTCs IpU codeTaHuu S ayuienu reHa SERT v HaaudmeM KPUTUYECKOIO
KoJimyecTBa (>3) CUJIbHBIX XXKU3HEHHBIX cTpeccopoB [35]. I1oaToMy criopTUBHAasI TeHETU -
Ka J0JKHA YUUTHIBATh HE TOJBKO KOHKPETHbIE TeHETHYECKHe MapKephl (HampuMep, Mmo-
sumopdusmMsl reHoB MAT, paccMoTpeHHBbIe Bblllie), HO U B paMKax usydeHusi GE orie-
HUBaTh HaJW4YUE CUJIBHBIX CTPECCOPOB y CIIOPTCMEHOB (3KBUBAJIEHTAMU TaKOBBIX, K
MPUMEpPY, MOTYT OBITh ITOPAKEHUST Ha BaXKHBIX YeMITMOHATAX).

Bosnee Toro, BaxkHOI COBpEMEHHOI KOHIICIIEH B TEHETUKE CJIOXKHBIX TTPU3HAKOB SIB-
JISIeTCS aHAIU3 KOppelsinuu reHoB co cpenoit (Gene X Environment correlation, rGE) [82].
Benymum pakropom pasButus ¢peHOTUIIA TO TOMY Wi nHomy mytu npu rGE nipusHaeTcs
MOBeJIeHNE OKPYKEHUsI, B CBOIO OUYepPelb BHI3BAHHOE TEHETUYECKU IeTEPMUHUPOBAHHBIMU
0COOEHHOCTSIMU TIOBEJIEHUsI caMOro MCIbiITyeMoro. Hampumep, B cilydae TeHETMYECKU
00YCJIOBJIEHHOIi BBICOKOI arpeccuu ellie B paHHEM IeTCTBe (hOPMUPYETCSI OCTOPOKHO-CYD-
OPIWHAHTHOE TTOBEIEHNE COLIMAIBHOTO OKPYKEHUsI CITOPTCMEHa, KOTOpOe, B CBOIO OYe-
penb, HeripssMbIM 006pa3oM (B crity rGE) crioco0¢cTByeT 3aKpeIieHUIO €ro BEICOKOI arpec-
CUBHOCTH, U B UTOTE CITOCOOCTBYSI BBICOKOM PE3YJIbTATUBHOCTU B OOEBBIX BHUIAX CIIOPTA.
I1pu aTOM MomamaHue TaKoro XKe MpodaHaa B CJaXKEHHBIN KOJUIEKTUB WU K TpeOoBaTe/lb-
HOMY XEeCTKOMY TPEHEpY BbI3BaJIO OBl MOJABJIEHUE €T0 BOJIEBBIX KA4eCTB, TEM CaMbIM CHU-
Kast Oymynryro 3(OEeKTUBHOCTb KaK CITOPTCMEHa, axke HECMOTPSI Ha M3HAaYaIbHOE HaJIU-
Yre BCeX TeHETMYECKUX METePMUHAHT CITIOPTUBHOTO ycrexa. C 3Toi TOYKM 3peHUsI Goliee
CJIOXKHOM TTPaKTUYECKH, HO KpaifHe MHTepeCHO 3a1aueii ObUI0 OBl TPOBENCHUE TeHETUYIe-
CKHX HCCIIeIOBaHUl B 00J1aCTU HEMPOOMOJOruM U (U3MOJIOTMHU CIIOPTa HEe TOJIBKO Ha ca-
MOM CIIOPTCMEHE, HO TaKKe 1 B mapax “TpeHep—criopTcMeH”. HakoHelr, BaxkHOI 3amayueit
SIBJISIETCSl pa3paboTKa CUCTeMbl MCCIIEOBAHUI Ha MOJENbHBIX XXKMBOTHBIX 00beKTax. Ha
MAHHBIIT MOMEHT TECT-CUCTEMbI Ha XXMBOTHBIX IIIMPOKO MPUMEHSIIOTCSI B UCCIIEIOBAHUSIX
accoluanuii moauMopdu3MoB, B ToM unciie TeHoB MAT, 1 nmcuxudyeckux 3aboyieBaHuiM, a
TaKKe TpY U3ydeHnH 3(DGhEKTUBHOCTH JICKAPCTBEHHBIX TTperapaTtoB. OmHaKo IS Mccie-
JMOBaHUI CTIOPTUBHOM (hH3UOJIOTUM TaK1e TIOAXOAbI B HACTOSIIIIEE BPEMSI OTCYTCTBYIOT.

B 1ieiom, HECMOTPS Ha TO, YTO U3YYEHHME CITOPTUBHON (DU3MOJIOTUHU C TIPUMEHEHEM
METOJOB TeHEeTUUEeCKUX MCCIeNOBaHUN OCTaeTcsl JOCTaTOYHO HOBOU M Majlo MCCIenO-
BaHHOI 00JaCTblO, OHO SIBJISIETCS] MEPCHEKTUBHBIM HaIlpaBJieHUEM TPaHCISILMOHHBIX
paboT 110 BBISIBJIEHUIO 3HAYMMBIX JIJISI CIIOPTUBHOM AESATEIbHOCTU MOJMMOP(MU3MOB, Te-
HETUYECKHX MapKepoB, a Takxke oleHku ux reiiorponuu, GE u rGE. [Tockonbky nmpu-
BelleHHbIe JaHHbIE YKa3bIBAlOT Ha CYIIECTBOBaHUE aJUICIbHBIX BapMaHTOB TeHOB MAT,
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CIOCOOCTBYIOIINX yCIIeXaM B TeX WM MHBIX BUIAX CIOPTA, UX UICHTUMUKALIMS SIBJISIETCS
BaxkHOI 3aiaveii it pa3BuTHst ciopta. MccaenoBaHust prU3MoI0Orum Criopta u CJIOXKHOM,
HEJIMHENHOI pov HACIeNCTBEHHOCTH M CPelibl B HEM MOMOXET YJy4YIlIUTh Pe3yIbTaTuB-
HOCTb B Mpo(eCCUOHATBHBIX COPEBHOBAHUSIX MUPOBOTO YPOBHSI.

SAKITIOYEHUE

dusnonornyeckue nokasareau, XapakKTepHble IJIsT yCTIEITHOTO CIIOPTCMEHa, SIBJISIIOT-
Cs1 pe3yJIbTaTOM BO3JAEUCTBUS MHOXECTBA BHEIIHUX CPEIOBbIX U BHYTPEHHUX (B MEPBYIO
oyepeab HACAEACTBEHHBIX) (paKTOPOB, OCHOBOIT KOTOPBIX SIBJISIETCSI CJIOXKHBIM MOJIMTeH-
HBbI XapakTep B3anmoaeiicTBusi. OnHAKO BKJIaJl FTEHETUYECKOM COCTABJISIIONIEH Ha yPOB-
He MAT B (pm3moiiornio cropta Ha JaHHBIA MOMEHT MCCJIeTOBaH HemocTaTodHO. He-
CMOTpSI Ha TO, YTO pemamiuM (GakTopoM B 3(P(HEeKTUBHOCTU CITOPTCMEHOB OCTAETCS
BHEIIHSS cpela, U3yYeHUe TeHEeTUYeCKU NeTePMUHUPOBAHHBIX MPU3HAKOB IJISI CIIOp-
TUBHOU Kapbephl SIBJISIETCS YPE3BbIYAMHO BaXXHBIM IO Psiy NMPUYMH. Bo-TiepBbIX, 3TO
HEeoO0X0aUMO JIsI TIPOBEIEeHUS TeHOTUIMTUUECKUI OLIEHKU TTOAXOMSIIIIUX CITOPTCMEHOB B
npodeccruoHanbHy0 chepy BJIUTHOTO CIOpTa, a TaKXKe ISl omnpenaeeHUs BO3MOXHOI
GU3MOIOTMYECKON TTPEIPACTIONOXEHHOCTH K OTIpee/IEeHHBIM BUIaM CIIOpTa y KOHKPET-
HOTro 4esioBeKa. Bo-BTOpBIX, 3TO MOMOXeT pa3dpadboTke Oosee 3 OEKTUBHBIX IIPOrpaMM
TPEHUPOBOK, B TOM 4YHUCJE C YYETOM WHAUBUAYAJTbHBIX (DU3UOJIOTUUECKUX DPa3IUUUi
Mexny croprcMeHamu. Ilockonbky MoHoamuHepruueckass cuctema LIHC sBusercs
KJTIOUEBOi1 B PETYJISILIMU KOTHUTUBHBIX (DYHKIIWI 1 TOBEACHUS, U3yUYEeHUE ee POJIU U BKJIa-
J1a TeHETUYECKOil BapraOWJIBHOCTH B CIIOPTUBHYIO (PM3UOJIOTUIO SIBJISIETCSI JIOTUYHBIM U
TMEePCIIeKTUBHBIM HaIlpaBJieHUeM, TPeOYIOIIUM KaK TPAHCISIIIMOHHBIX TTOIXOI0B B UCCIIe-
NIOBaHUSIX Ha 4YeJloBeKe, TaK M 0oJjiee IIMPOKOro MCIOJIb30BaHUS SKCIIEPUMEHTAIBHBIX
JXHWBOTHBIX MOZEJICH.

NCTOYHUKUN ®PMMHAHCHUPOBAHUA

Pa6ora nomnepxxana HayuHo-TexHOJIOTMYeCKUM yHUBepcuTeToM “Cupuyc”.
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ABTODBI 1€KJIAPUPYIOT OTCYTCTBUE KOH(DIUKTOB UHTEPECOB.
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Monoamine transporters (MATs) are responsible for the reuptake of dopamine, sero-
tonin, and noradrenaline, modulating the concentration of these essential brain neu-
rotransmitters and thus regulating behavior, mood, and cognitive functions. The study of
the role of various genes in complex physiological processes is a promising area of neuro-
biology and sport physiology. Here, we summarize mounting evidence linking specific
genetic variants of MAT genes to various aspects of sport performance. For example, the
allele 10 of the dopamine transporter gene (DAT), the allele L of the serotonin transport-
er gene (SERT) and single-nucleotide polymorphism rs1805065 (Thr99lle) of the nor-
adrenaline transporter gene (NET) appear to correlate with higher performance in ath-
letes due to resistance to stress, maintenance of motivation and cognitive behavioral
competencies — qualities necessary for achieving success in sport. Thus, physiological
performance in various sports may be partially genetically determined and controlled by
the MAT genes.

Keywords: brain monoamines, monoamine transporter genes, genetic variance, sport
physiology
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