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Pesrome

C yCOBEpILEHCTBOBAaHUEM METOJIOB MOJIEKYJIIPHOW OHOJIOTHH TIOSIBUIACH BO3MOXKHOCTD
OIIpeZIeTIeHUs] CIOPTUBHBIX 33/1aTKOB C KCIOJB30BAHUEM T'€HETHYECKMX MAapKepoB YKe IpH
POXKIECHUHM 4YeNloBeKa. B CBA3M ¢ 3TUM BHEAPEHUE MOJICKYJISIPHO-TEHETHYECKUX METO/IOB B
NPaKTHKy CIIOPTHMBHOW HAayKd CYIIECTBEHHO IIOBBICHJIO HPOTHOCTHYECKHE BO3MOXKHOCTH
CIOPTHBHOTO 0TOOpa M MPO(eCcCHOHANFHON OPUEHTAllMU U NPHBEIO K (POPMUPOBAHUIO HOBOTO
pa3zena CHOPTHBHOM HAyYKH — MOJIEKYIISIPHOM TeHEeTHKH criopTa [1].

Ienpro mccenoBaHust OBUIO OMNpENEICHHE BO3MOXKHOCTH IPOBEACHHS CHOPTUBHOTO
0TOOpa B aKaJeMHUUECKYIO TPeOIIo 1 JETKYIO aTJIETUKY HA OCHOBAaHUH PE3YIIBTATOB MOJIEKYIIAPHO-
reHeTudeckoro anammsa nomumopduizma A1470T rera MCTL.

OOBexTOM HcclefioBaHUs Obuia  (u3MYeckas pabOTOCIOCOOHOCTh CIIOPTCMEHOB,
CHEUATH3NPYIOIIUXCS B aKaIEMUIECKON rpebdiie 1 IETKOH aTIeTHKe.

IIpenmerom HCCIICIOBaHUSA ObLIH MOJIEKYJISIPHO-TE€HETHYECKHE (axTopsl
o0ycraBIuBaroIue PU3HIECKYI0 pabOTOCIOCOOHOCTh CIIOPTCMEHOB.

B uccnenoBanuu npuHsuio yuactue 40 uenoBek — 2 rpymnisl 1o 20 4yenoBek B
Kakaod. ONBITHYIO TpYyNIy COCTaBWIM  INpPOQecCHOHaJbHbIE  CIOPTCMEHBI  BBICOKOM
KBaNM(UKALUK, CHEIUATU3UPYIOIIMECs B akaJeMudeckoi rpebsne. Ha MomeHT npoBeneHUs
uccienoBaHui, 15 cmoprcMeHoB ObUIM MacTepaMHM CHOpTa M S5 — MacTepaMu CIIOpTa
MEKAYHAPOIHOTO Kiacca. KOHTpombHYIO Ipymnmy cocTaBWiIM NPO(EeCcCHOHATbHBIE CIIOPTCMEHBI
BBICOKOM KBaNIM(UKALUK, CICIHAIN3UPYIOMMECs B JIETKOM aTieTMKe, a MMEHHO B Oere Ha
CIPUHTEPCKHE ANCTAaHIMH. Ha MOMEHT NpoBeneHHs HCCIEAOBaHUH, 12 CHOpPTCMEHOB ObIIH
MacTepaMH cnopra M 8 — macTepaMH CHOpTa MEXAYHAapOAHOTO Kiacca. Bo3pacT y4acTHHKOB
obowux rpymi coctaBui ot 19 mo 25 ner.

[MonyueHHble pe3yiabTaThl IIO3BOJAIOT  CHENaTh MNPEANOJOXKEHHE O TOM, 4YTO
NpeBaIPYIOIas y CIHOPTCMEHOB-TPEOLIOB ajUiellb, SBJISAETCS MOJIEKYJISIPHO-T€HETHYECKUM
KPHUTEpHEM CKIIOHHOCTH K BBINOJHEHUIO (PU3MYECKON AEATEIbHOCTH, CBS3aHHON C MPOSBICHUEM
BBIHOCJIMBOCTH U CBsI3aHa C MPEPACIIOI0KEHHOCTHIO K 3aHATHSIM aKaJeMHUUECKOM rpediei.

[MpeBanmupytomiass y CIOPTCMEHOB-JIETKOATIETOB —aJlielb, SIBJISETCS MOJIEKYJISIPHO-
TEHETHYECKUM KPUTEPHEM CKJIOHHOCTH K BBINIOJHEHHIO (hH3MUYECKOH AEATEeIHHOCTH, CBSI3aHHOMN C
MPOSIBJICHUEM CKOPOCTHBIX KayecTB M CBS3aHA C IPEAPAclONOKEHHOCTHIO K 3aHSATHAM JICTKOH
aTIIETUKOH, a MMEHHO €€ CHPUHTEPCKMMH OErOBBIMH IUCHHUIUIMHAMHM. [laHHBIE ajulesd, MOTYT
OBITh PEKOMEH/IOBaHBl B KayeCTBE [HMATHOCTUYECKHX TI'€HETHYECKHX MAapKepoB JUI OLEHKH
CKJIOHHOCTH K Pa3BUTHUIO M TIPOSIBIICHHIO BEIHOCIMBOCTH U CKOPOCTH.

Summary

Improvements in methods in molecular biology, it became possible to determine sporting
inclinations using genetic markers already at birth man. In this connection, the introduction of
molecular genetic methods in the practice of Sport Science has significantly increased predictive
ability of sports and vocational guidance and selection led to the formation of a new section of
sports science-molecular genetics sport [1]. The aim of the study was to determine the feasibility
of holding sports selection in academic rowing and athletics on the basis of the results of
molecular-genetic analysis of A1470T gene polymorphism MCT1. The object of the study was the
physical performance of athletes specialised in rowing and athletics. The subject study were
molecular genetic factors behind physical performance of athletes.

In a study of 40 people participated-2 unit for 20 people each. Experimental group
consisted of highly qualified professional athletes specialised in rowing. At the time of research,
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the 15 athletes were masters of sports and 5-Masters of sports of the international class. A control
group consisted of professional athletes of high qualification, specializing in athletics, namely in
the Sprint distance. At the time of research, 12 athletes were masters of sports and 8-masters of
sports of the international class. Age of participants in both groups ranged from 19 to 25 years.

The results lead to the assumption that prevailing in athletes-rowers allele, is a molecular
genetic criterion propensity to perform physical activities related to the display of endurance and is
associated with a predisposition to rowing lessons.

The prevailing in athletes-athletes allele, is a molecular genetic propensity to fulfill the
criterion of physical activity associated with the appearance of high-speed characteristics and is
associated with a predisposition to athletics, namely its cross-country sprint disciplines. These
alleles can be recommended as a diagnostic genetic markers for assessing the propensity for the
development and manifestation of endurance and speed.

With the development of molecular biology techniques the
opportunity to determine the sporting instincts, using genetic markers
even at human birth. In this regard, the introduction of molecular
genetic techniques in the practice of sports science significantly
increased the predictive ability of sports selection and orientation, and
led to the formation of a new section of sports science - Molecular
Genetics of sport [1].

Currently, little-known group is the gene polymorphisms, combined
called monocarboxylate transporters. They play a significant role in
the development and manifestation of physical abilities. When
intensive exercise muscles during glycolysis produced lactic acid,
lactate dissociated into ions and protons. This family of genes,
including 14 members, provides a simple transmembrane movement
of ions and protons from blood to the muscle tissue, or vice versa,
depending on the concentration of ions and protons saturation gradient

[2]. The human skeletal muscle for facilitating transport of lactate ions
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MCT1 responsible gene which is contained mainly in red muscle
fibers (type | fibers), and gene MCT4 specialized transport of protons
and is present in both red and white fibers. It MCT1 affects the
physical parameters of the athlete, as evidenced by the fact that the
lactate concentration increases after any kind of physical activity [3].
This gene polymorphism is known A1470T of the two alleles with
minor T allele is characterized by reduced by 60-65% compared with
the A allele of the speed of transport of lactate, which limits the ability
of carriers of the T allele in the long-term exercise, requiring
endurance manifestations [4].

The aim of the study was to determine the possibility of sports
selection in rowing and athletics on the basis of the results of
molecular genetic analysis of polymorphism A1470T MCT1 gene.
The object of the study was the physical performance of athletes
specializing in rowing and athletics.

The subject of the study was molecular-genetic factors causing
physical performance of athletes.

The aim of molecular genetic research was to analyze the polymorphic
variant gene MCT1. For this purpose, a study was conducted Allele
frequencies and their combinations, i.e. genetic markers. If the
frequency of a particular genetic marker was significantly higher
percentage, this marker could be considered favorable for practicing
the above-mentioned sports, as well as the development and
expression of the athletes physical qualities such as endurance and
speed.

In a study of 40 participants - 2 groups of 20 people
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each. Experimental group consisted of professional sportsmen of high
qualification specializing in rowing. At the time of the research, 15
athletes were masters of sports and 5 - International Master of Sports.
The control group consisted of professional sportsmen of high
qualification, specializing in athletics, namely in the women's sprint.
At the time of the research, 12 athletes were masters of sport and 8 -
International Master of Sports. The age of participants of both groups
ranged from 19 to 25 years.

Comprehensive analysis of the results revealed allele genotyping,
which is most often found among the experimental group - TA. This
genotype met 2.1 times more likely than members of the control
group. In the control group the predominant allele was detected TT
allele was observed in 2.6 times more often than with the experimental
group.

The results lead to the assumption that prevailing in athletes-rowers
allele, is a molecular genetic criterion propensity to perform physical
activities related to the display of endurance and is associated with a
predisposition to rowing lessons. The prevailing in athletes-athletes
allele, is a molecular genetic propensity to fulfill the criterion of
physical activity associated with the appearance of high-speed
characteristics and is associated with a predisposition to athletics,
namely its cross-country sprint disciplines. These alleles can be
recommended as a diagnostic genetic markers for assessing the
propensity for the development and manifestation of endurance and
speed.

However, to clarify these results, further research is necessary.
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C yCOBepIIEHCTBOBAHUEM METOJOB MOJIEKYJSIPHOM OHOJIOTUU
NOSIBUJIACh BO3MOXXHOCTH OIPEIEIICHHS] CIOPTHBHBIX 33JaTKOB C
UCIIOJIb30BAHUEM TE€HETHMYECKHX MapKepOB YXK€ TNpHU POXKICHUU
yesnoBeka. B CBA3M ¢ 3TUM BHEIPEHHE MOJIEKYJISIPHO-TE€HETUYECKHUX
METO/IOB B IPAKTUKY CIIOPTUBHON HAayKH CYLIECTBEHHO ITOBBICHIIO

IMPOTHOCTUYCCKHUC BO3MOXXHOCTHU CIIOPTUBHOT'O 0T6opa 151
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npoecCHOHANbHON OpUEHTAllMU M MpPUBEIO K (HOPMUPOBAHUIO
HOBOI'O pasfena CIOPTUBHOM HAYKHM — MOJIEKYJSPHOM TI'€HETHKU
cropta [1].

B mHacrosimee Bpemsi MallOM3y4eHHOW SIBJISIETCS TpyINa
noJuMOp(U3MOB TEHOB, OOBEIMHEHHAs Ha3BaHUEM TPAHCIOPTEPHI
MoHOKapOokcuiata. OHU UTparOT 3HAYUTEIBHYIO POJb B PA3BUTHU U
NPOSIBICHAH  (PU3WYECKHX  CIMOCOOHOCTeW — demoBeka.  [lpum
WHTCHCUBHBIX YIPXHEHUSX B MBIII@AX, B XOJA€ TJIMKOJIH3a,
oOpa3yeTcsi MOJIOYHasl KUCJIOTa, TUCCOIIMUPOBAHHAS HA MOHBI JIAKTATA
M TpOTOHBL. JlaHHOE CEMEWCTBO TE€HOB, BKIOHamomee 14
npejacTaBuTeNel, — oOecreuMBaeT — IPOCTOE  TPaHCMEMOpPaHHOE
HepeMeIeHIe HOHOB U IPOTOHOB U3 MBIIIEYHBIX TKAHEH B KPOBb WJIH,
HA00OpOT, B 3aBUCHUMOCTH OT KOHIIEHTPalldd HOHOB W TPaJHMEHTa
HACBHIIIEHHOCTH TpoToHaMK [2]. B ckeneTHBIX MBIIIIAX YeloBeKa 3a
oOJieryeHre TpaHCIIOPTa HMOHOB JiakTata oTBeyaeT reH MCTI,
KOTOPBIA COACPKHUTCS TPEUMYIIECTBEHHO B KPACHBIX MBIIICYHBIX
BoslokHax (BosiokHa Tuna [), a ren MCT4 cneumanuzupyercs Ha
TpPaHCTIOPTE MPOTOHOB U MPHUCYTCTBYET KaK B KPACHBIX, TaK U B OEIbIX
BosiokHax. MmenHo MCT1 Biuser Ha ¢uU3HUECKHE TapaMeTpbl
CHOPTCMEHA, 4YTO MOATBEP)KIACTCSI T€M, YTO KOHLIEHTpAllUs JaKTaTa
MOBBIIIIACTCS TIOCTIE JTF000r0 pojaa ¢pusnyeckux Harpys3ok [3]. ¥ atoro
redHa u3BecteH nonumopdusm A1470T u3 aByx amienedd, mpu 5TOM
MuHOpHasag T amenb XapakTepusyercsi CHMKEHHOM Ha 60-65% 1o
CPaBHEHHIO C aJUIeNbl0 A CKOpPOCTBIO TpaHCIOPTa JaKTara, YTo
OrpaHUYMBAET CIOCOOHOCTH HOcUTeNnel ayuienu T B JOATOBpEMEHHBIX

yIPpaKHEHUSIX, TPEOYIOIIUX MPOSIBIICHUS BBIHOCIUBOCTH [4].
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Lenpto wuccrnenoBanusi OBbUIO ONpENEICHUE BO3MOMXHOCTH
MPOBENCHMSI CIOPTUBHOTO OTOOpa B aKaJAEeMHUYECKyI0 Tpebiito u
JETKYI0 aTJIETUKYy Ha OCHOBAaHHUM PE3YJIbTATOB MOJICKYJSIPHO-
reHeTuyeckoro anaiausa nojumopduszma A1470T rena MCT1.

O6bexToM UCCJIEI0BAHUS ObL1a buznueckas
paboTOCIOCOOHOCTh ~ CHIOPTCMEHOB,  CIEUUATU3UPYIONIUXCS B
aKaJeMUYeCcKol rpediie u IErKoi aTiieTHKeE.

[IpenmeToM ucciaegoBaHUs OBUIM MOJICKYJISIPHO-TEHETUUECKHUE
dakTopel  oOycnaBiauBawImue (PU3NYECKyl0 PaboOTOCIOCOOHOCTD
CIIOPTCMEHOB.

3amauelt  MOJEKYJISIPHO-TEHETHUECKUX  HCCIEOBAaHUN  ObLI
aHanu3 noiaumopduHoro Bapuanta rena MCTL1. Jlns storo ObuIO
MPOBEJEHO MCCJIEA0OBAaHUE YaCTOThlI ajlieliel U WX KOMOHWHAIWM, T.e.
reHeTudeckux  mapkepoB.  Eciam  wactora  ompenieneHHOro
F€HETUYECKOro Mapkepa Oblia B MPOLIEHTHOM COOTHOIIEHUU 3HAYUMO
BBIIIIC, TO JAHHBIM MapKep MOYKHO OBIJIO CYUTAThH OJIATOTIPUSTHBIM JIJIS
3aHSITHI BBINIICYKa3aHHBIMUA BUJAMHU CIIOPTA, a TAaKXKE DPAa3BUTUS U
MPOSIBJICHUSI Y CIIOPTCMEHOB TakuWX (DU3UYECKUX KayecTB, Kak
BBIHOCJIUBOCTb U CKOPOCTh.

B nccnenoanuu npunsiio ydactue 40 yesnoBek — 2 TpynIibl Mo
20 4enoBeEK B
Kakaoi.  ONBITHYIO  TPYIIy  COCTaBWJIM  Tpo(deccHoHaTbHbIE
CIIOPTCMEHBI BBICOKOW KBaM(UKAIIMK, CIHEHHATU3UPYIOIIUECs B
akajgeMuyeckor rpedsie. Ha MoMeHT mpoBeneHus uccieaoBaHui, 15
CIIOPTCMEHOB OBUIM MacTepaMH CIOpTa U S5 — MacTepaMu CropTa

MEXIyHapoaHOro kinacca. KOHTponbHYIO TIpynmy  COCTaBMIIU
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npodeccHOoHaNbHbIE ~ CHOPTCMEHBI  BBICOKOW  KBaludukanuwu,
CHEIUaIN3UPYIOMHKecs: B JIETKOW aTJIeTHKe, a WMEHHO B Oere Ha
CIIPUHTEPCKUE NUCTAaHIMU. Ha MOMEHT IpoBeneHUs WCCIIEIOBaHUM,
12 cropTcMeHOB OBUIM MacTepaMu CIopTa U 8 — MacTepaMu CIopTa
MEXIYHApOJHOro Kiacca. Bo3pacT y4yacTHUKOB 00OHMX TIpynn
cocTaBwi oT 19 o 25 ner.

KomruiekcHblid  aHanm3 3a pe3yibTaTaMyd TE€HOTUIUPOBAHUS
MO3BOJIWJI BBISIBUTH ajliesib, KOTOpas HamOOJiee 4acTo BCTpEHaeTCs
cpenu omnbITHOM rpynmbl — TA. JlaHHBIM reHOTHIT BCTpevaics B 2,1
pasa daimie MO CpPaBHEHHIO C NPEACTABUTEIAMU KOHTPOJIBHOU
rpynmnoil. B KOHTpoibHOUM Tpymme NpeBaaupyrolei amieiabio Oblia
BbIsIBJIeHA ayuiens 1T, xkoTopas Habmomanack B 2,6 pasza yaiie o
CPaBHEHHUIO C MPEACTABUTEIISIMU OMIBITHOU TPYTIIIHI.

[TonydeHHbIe pe3yabTaThl MO3BOJISIOT CAEHATh MPEANOJIOKEHNE
O TOM, UTO MPEBAIUPYIOIIAs Yy CIOPTCMEHOB-TPEOIOB aJljieb,
ABJISICTCS. MOJIEKYJISIPHO-TEHETUYECKUM KPUTEPUEM CKJIOHHOCTH K
BBITIOJIHEHUIO (PU3UYECKOMN NEeSITEIbHOCTH, CBI3aHHOW C MPOSIBJICHUEM
BBIHOCJIMBOCTH M CBA3aHa C NPEAPACIIOIOKEHHOCTBIO K 3aHATHUSAM
akajmemMudeckor rpebiei. IlpeBamupyromas y  CHOPTCMEHOB-
JIETKOATJIETOB  aJUiedb,  SABJISETCA  MOJICKYJISIPHO-TEHETHUYECKUM
KPUTEPUEM CKJIOHHOCTH K BBIMOJHEHHUIO (PU3UYECKOU ACSATETbHOCTH,
CBSI3aHHOW C TIPOSIBJIEHUEM CKOPOCTHBIX KayeCTB M CBsi3aHa C
MPEAPACIIONIOKEHHOCTHIO K 3aHIATHSIM JIETKOU aTJIETUKOUW, & UMEHHO €€
CIPUHTEPCKUMHU OCTOBBIMHU NUCIUILIMHAMU. JlaHHBIE ajuienud, MOTYT

OBITh PCKOMCHAOBAHBI B KAa4YCCTBC AUMAIHOCTHYCCKUX I'CHCTHYCCKHX
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MapKCpoB i1 OHOCHKH CKJIIOHHOCTH K PA3BUTHUIO H IIPOABJIICHUIO
BBIHOCJIMBOCTH U CKOPOCTH.
OI[HaKO I YTOYHCHHUA IMMOJIYYCHHBIX PE3YyJIbTATOB,

HCO6XO,ZIHMO IMPOBCACHUC NOIMOJTHUTCIIBHBIX I/ICCJ'IGI[OB&HPIﬁ.
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