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BAYKOVSKY Yuri AHHOTauua. bbino npoBeaeHo reHeTu4yeckoe obcneno-

BaHME BbICOKOKBaNNPULIMPOBAHHbIX CKanoa30oB U KOH-
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Buae crnopta. bBbinv onpeneneHbl reHoTUnbl UCHbITye-
MbIX MO CneaylowmM noaMMopP@HbIM reHeTUYeCKUM CU-
ctemam: ACE I/D, ACTN3 C/T n CKM C/T.

Russian State University of Physical Culture, Sport, Youth and
Tourism (GTSOLIFK), Moscow

Head of the Department of Psychology, Doctor of Education,
Ph.D., Professor, Master of Sport of International Class,
Honored Master of Sport in Mountaineering
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Abstract. The study of genetic traits in athletes specializing in rock-climbing may track possible routes of genetic
selection and find some molecular-genetic markers, which provide success in this particular sport. Genetic survey
of highly qualified rock-climbers and a control group of non-athletes has been performed. Altogether 217 individuals
of both sexes, 20-30 years old have been investigated. Genotypes of the subjects were determined for the following
polymorphic genetic systems: ACE I/D, ACTN3 C/T and CKM C/T. The study shows the presence of genetic
selection among rock-climbers of high qualification. The analysis of frequency distribution of the genotypes of
ACE, ACTN3 and CKM gene polymorphic systems demonstrates some nonrandom statistical differences between
athletes and control group. Thus, in the sample of athletes the frequencies of Il genotype of ACE gene (24.7% vs
3.6%, x2 = 11.67, p = .003) and TT genotype of creatine kinase gene (24.9% vs 9.6%, x2 = 8.7, p = .01) are lower.
Insertion (1) allele of the ACE gene is associated with the increased endurance of athletes, and the presence in the
genotype of T-allele of CKM gene significantly decreases the alactic component of speed-strength capabilities
in athletes. It supports the results of the study of hand grip strength in rock-climbers who showed extremely high
values in this parameter. Consequently, selective advantage is given to those athletes who have deletion allele of
the ACE gene (ACE*D), as well as major alleles of the ACTN3 (ACTN3*C) and creatine kinase (CKM*C) genes.
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AKTya/IbHOCTDb MCCIefoBaHMs. VccnenoBaHue re-
HeTUYeCKMX HeTepMMHAHT MHAVBUAYA/IbHON Ipef-
PacIIONIOXEHHOCTY K KOHKPETHOMY BUJY CIIOPTa OT-
KpbIBaeT IIMPOKNE MePCIIeKTUBbI A1 OTOOPA IOHBIX
CIIOPTCMEHOB, a TaKXXe Ji/I1 COCTaBIeHU VH/UBU-
Aya/JIbHOTO IJIAHA TPEHUPOBOK C y4eTOM reHeTHye-
CKMX 0COOEHHOCTEeIl KOHKPETHOTrO CIIopTcMeHa. [is
cosfjaHus Mofo6HOro poa Habopa MapKepoB HeoO-
XO[IMIMO M3Y4YUTb IeHeTHYeCKye MapKepbl CIIOPTCMe-
HOB, /IEMOHCTPUPYIOIIMX BBICOKME [OCTVIKEHUS B
BbIOpaHHOM Bujie criopta. VcciemoBaHue reHeTnde-
CKMX OCOOEHHOCTell CIOPTCMEHOB, 3aHMMAIOIINX-
Csl CKaJloja3aHyueM, IO3BOMNUT MPOCIEAUTh BO3MOXK-
Hble HallpaBjIeHNUA T'eHeTMYeCKOro oTOopa ¥ HailTh
MOJIEKY/IpHO-TeHe T Yeckyie MapKepbl, KOTOpble 00-
YCIIOB/IMBAIOT YCIIEIIHOCTD B JAHHOM BH/JI€ CIIOPTA.

Llenplo JAaHHOTO MCCHAENOBAHMUA SABIANOCH U3-
yueHUe TeHeTMYEeCKUX OCOOEHHOCTell CKalol1a3oB
BBICOKOJ KBaIM(MKAIUM ¥ IIOUCK MOJIEKYIAPHO-
TeHeTNYeCKNX MapKepOB CIIOPTMBHOI YCIIEIIHOCTH
B IAaHHOM BJJI€ CIIOpTAa.

VcnipiTyemble. B ob6cmeoBaHmMy NpUHSAIM y4a-
cTre 217 4enoBeK. 55 BBICOKOKBanMMMUIMPOBAHHBIX
CIIOPTCMEHOB-CKA/I0/1a30B (32 MY>K4YMHBI 11 23 >KeH-
IIVMHBI), 2 TAaK>Ke KOHTPO/IbHAA Ipymma n3 162 yeno-
BeK (92 my»xunubl 1 70 >xeH1uH). BospacT obcneno-
BaHHbBIX CIOPTCMeHOB oT 20 10 30 ner.

Mertoppl uccnegoBanus. s uccaeqoBaHs TeHO-
TUIIA UCTIBITYEMbIX B Ka4eCTBe OMONIOrMYecKOro Ma-
Tepuasa MCIOIb30BaIN COCKOO GYKKaIbHOTO SMNUTe-
. Tenomnayto JIHK BbiiensAnm MeTO[OM 11I€T0YHON
akcTpakuuu. [enorun o6pasunos renomuoin JHK no
BBIOpAaHHBIM HONMMMOP(HBIM CUCTeMaM ObII Ompe-
fielleH MeTO[JOM MMHMCEKBEHUPOBAHUA C IOCIeNy-
Iollell meTeKumeit mpopykroB Mmerogom MALDI-TOF
(4, 6, 8].

O6cy>x/ieHne pe3y/nbTaToB MCCIefoBaHusA. Panee
HaMy ObII BBIZIENIeH KOMIUIEKC MOP(dOomornieckmx
Y HEKOTOPBIX TeHeTMYEeCKUX OCOOEHHOCTEll CKajlo-
Na30B BbICOKOI KBamudukanun (1, 3]. B nanHoit pa-
00Te IIpeACTaB/IeHbl Pe3y/lIbTaThl AajbHENIIEro VC-
CJIe[OBaHNsA HAIIpaBJIEHNIT TeHETUIECKOTO 0TOOpa y
ckanomnasoB. OJHON U3 XapaKTepHBIX YepT CKaJona-
30B ABJIAIOTCA BBICOKME ITOKa3aTeny KMCTEBOM AM-
HaMOMETPMM, YTO CBUMIETENbCTBYeT O KpaliHe BBI-
Pa>keHHOJ B3PBIBHOJI CUJIe CKelTeTHBIX MbImi. Jlis
TOTO, 4TOOBI IIPOBEPUTDH HAJMYME MUV OTCYTCTBUE
TeHeTIYeCKOro 0TOOopa ajlesne, acCoUNpPOBAHHBIX
C TIOBBIIIEHHBIMYU CKOPOCTHO-CVIOBBIMY BO3MOXKHO-
CTSIMU CIIOPTCMEHOB, HaMM ObLIY BBIOPaHbI TPYU KaH-
pupatHbix reHa: ACE, ACTN3 u CKM. 9tu Mapkepsr
XOPOIIO M3BECTHBI B CIIOPTVBHON I'eHETMKe KaK Jie-
TEepPMUHAHTDI NIPEeJJPacIONOKeHHOCT K CKOPOCTHO-
cuIoBoit pabore [2, 5, 7]. Pacupenenenne yactor re-
HOTUIIOB II0 BCEM WCCIIETOBAHHBIM MOMMMOPQHBIM
CHCTeMaM IIpeCTaBIeHo B Tabuie 1.

AHanus 4acTOT BCTPEYaeMOCTY T€HOTUIIOB ITO/IN-
MopoHbIx crcteM reHoB ACE, ACTN3 nu CKM cpe-
IV 9KCTIepMMEHTAIbHON TPYIIIBI CKa/lo0a30B U KOH-
TPOJIbHOI TPYIIIIBI HECTIOPTCMEHOB BBIABIII HEKOTO-
pble HecaydJailHble CTaTUCTUYecKMe pasmnuus (Tab.
1). Tak, B IOATpYyIIIIe CIOPTCMEHOB HMOHVDKEHBI 4a-
crotsl Bctpedaemocty I renotumna rena ACE n TT
TeHOTHIIa TeHa KpeaTnHKMHa3bl. VHcepunoHHsit (I)
annenb reHa ACE accolnnpoBaH C NOBBIIIEHHO BbI-
HOC/IMBOCTBIO Y CIIOPTCMEHOB, a Ha/Iu4le B TeHOTH-
ne T - amnens rena CKM 3HauMTeNIbHO MOHVDKAET
QJIAKTaTHBINI KOMIIOHEHT CKOPOCTHO-CVUJ/IOBBIX BO3-
MO>KHOCTell COpTcMeHOB [2]. PaHee MBI coobujanu
0 BBICOKOII Jlo/le MHCepLMOHHOro anensa reda ACE
(rerorumsr II n DI) B rpymnme cKanona3oB BBICOKO
kBayukanuu [1]. IlonydeHHbIe pe3yn1bTaThl MOIYT

Tabnuuya 1
Pacnpedenenue uacmom 2eHOMun08 nNONUMOPPHvIX 2eHeMUHecKUX cucrmem
ACTN3, ACE u CKM 0ns uccnedosanHoti 6v160pxu
TenoTumn, % Hecmoprcmensr (N=162) Cxkanonassl (N=55) x2 Inpcona
ACTN3*CC 34,6 36,4
ACTN3*CT 41,4 49,1 X2 = 2,32
p=0,31
ACTN3*TT 24,1 14,5
ACE*DD 16,0 20,0
" X2 = 11,67
ACE*DI 59,2 76,4 p = 0,003
ACE*I 24,7 3,6
CKM*CC 36,7 42,3
% X2 =287
CKM*CT 33,8 48,1 X oo
CKM*TT 29,4 9,6
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HecnopTcMeH B Ckanonasebl

Puc.1. Coomnowenue anneneii 2zenos ACE, ACTN3
u CKM 6 uccnedosannvix pynnax

OBITb OOBSICHEHBI C OJTHOI CTOPOHBI HeOOBIION YNC-
JICHHOCTBIO MCCIIeJOBAHHOI BBIOOPKY, @ C APYTroi —
3HAYNTENbHBIM IIOBBIIIEH)EM YaCTOThI MHCEPLIVOH-
HOTO aJITefisl y CIIOPTCMeHOB akcTpa-Kiaacca (MCMK
u 3MC). [l reHa anbda-akTMHNHA 3 JOCTOBEPHBIX
pasnu4mii B 4aCTOTaX BCTPEYAEMOCTY T€HOTUIIOB He
obHapy»xeHo. OJHaKO B JaHHO CUCTeMe TaKXKe Ha-
Oro71aeTCs MOHMYKEHMEe YaCTOThI BCTPEYaeMOCTH Te-
HoTuna TT B rpymnme cKajonasos, IO CPABHEHUIO C
HecropTcMeHamu (Tabm. 1).

Ha pucynke 1 npefcraBieHO COOTHOLIEHME al-
JIefiell MCCIeNOBAHHBIX [€HOB B IPYIIIIe CKAJIONa30B
U HeCIIOPTCMEHOB. YacTOTbI BCTpe4aeMOCTH ajljie-
neit ACE*D nu CKM*C, acconiunpoBaHHBIX C IIOBBI-
HIEHHBIMM CKOPOCTHO-CU/IOBBIMM BO3MO>KHOCTAMU,
noctoBepHo (X2 ¢ nonpaskoii Metca = 4,65 p=,031 u
4,58 p=,032, COOTBETCTBEHHO) BbIIIE B I'PyIIe CKa-
JI0JIa30B, 4TO CBUAETE/ILCTBYET O HAIMYUU T€HeTH-
yeckoro orbopa. TakKe, 4acToTa MCXOHOTO aje-
ns rexa anbda-aktrHMHA 3 (ACTN3*C) HeckonbpKo
BBIIIE B IpymIe cKanonazos (puc. 1). JlaHHas TeH-
HeHLM:A He ABIAeTCA CTAaTUCTUYeCKM JOCTOBEpPHOII
(x2 ¢ mompaskoit Vlerca = 0,85 p=,36). Takum 06-
pa3oM, BBICOKMe IIOKa3aTeay KUCTEeBON AVHaMOMe-
TPpUM, NPOAEMOHCTPUPOBAHHDBIE TPYIION CKalosa-
30B, IOZITBEPKIAIOTCS pe3yIbTaTaMU I€HeTUYeCKO-
ro 00C/IejOBaHNA JAHHOI TPYIIIIbI CTIOPTCMEHOB.

BeiBogpl. IIpoBeieHHOE MCCIeJOBaHNUE BbBISBU-
JI0 Ha/mu4ye IeHeTNYecKOro oTOopa Cpefy TPYIIIbI

I AKCTPEMAJIbHAA OEATEJIbHOCTb-N21 (34)-2015 I

CKaJI0/1a30B BBICOKOI KBanudukanyum. Tak, npenmy-
IIeCTBO HOMYYaloT CIIOPTCMEHBI, TeHOTUI KOTOPBIX
COJIEP>KUT JIe/IELIVIOHHBIN ajljie/lb FeHa aHTUOTe3UH-1
npespamatomiero  ¢epmenta (ACE*D), a Tak-
)K€ MaKOpHbIe ajUle/ii TeHOB anbda-aKTMHMHA 3
(ACTN3*C) n xpearunknnassl (CKM*C).

bnaromapnoctu. VlccnegoBaHue moOAAep>KaHO
rpanToM POON Ne 13-06-00702.
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