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NMPUMEHEHUE METOAOB FrEHETUMECKOIO TECTUPOBAHMA B CMNOPTE
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(HaumonanbHbI YHUBepcUTeT Y30eKycTaHa MeH Mup3o Yiryroeka, TanikeHTt, Y30ekmcTaH)

Pesrome. ViccreoBanue Iyt OLpefieieH st 4aCTOThI BCTpeuaeMocTy reHoTuma noaumopousma C34T AMPDI rena st
olieHKM (pr3ndeckoit akTMBHOCTH Y 20 y30eKCKMX CIIOPTCMEHOB, 3aHnMatomuxcs ¢pyroonom. [Tonmmopdusm rena AMPDI,
KOTOPBII yJaCTBYeT B 9HEPreTUYeCKOM Obecrede Ny MBIIIEeYHOI aKTMBHOCTH U MeTabo/musMa, 6bUI IpOaHaIM3MPOBaH
cpey y36eKCKMX CHOPTCMEHOB M KOHTPOJIBbHON rpynmbl. OCHOBBIBAsCh Ha CPAaBHEHMN PACIIPefie/leHN TeHOTUIIOB U CKO-
pocreit anneneit rena AMPDI1, 6pi1 o6HapyskeH renorun CC accounanyu reHoB AMPD1 ¢ npezpacrnonoskeHHOCTbIO K
BBICOKOU (pr3m4eckoil paboTOCIIOCOOHOCTI M BBIHOCTMBOCTIL.

Knrouesbie cnoBa: rex nonmumopdusm; JTHK; reneTndeckas npeapacnonoXeHHOCTb K CIIOPTY.

APPLICATION OF GENETICTESTING METHODS IN SPORT
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Summary. A study to determine the frequency of occurrence of genotype polymorphism C34T AMPDI gene to assess
physical performance 20 Uzbek athletes engaged with football. AMPD1 gene polymorphism, which is involved in the
energy supply of muscle activity and metabolism was analyzed among Uzbek athletes and in the control group. Based on the
comparison of the distribution of genotypes and alleles rates of AMPD1 gene, the CC genotype of AMPDI gene association

with a predisposition to the high physical performance and endurance was found.
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Introduction

The use of molecular-genetic markers in sports science
significantly increased the predictive ability of sports
orientation and selection which led to the formation of a
new scientific discipline — molecular genetics of sports. The
central idea of which is that the individual differences in
the degree of development of certain physical and mental
qualities largely depend on DNA polymorphisms.

Genetic testing in sports provides assistance to
teachers, coaches and sports doctors in determining the
predisposition of children and adolescents to a certain type
of motor activity, in rising of athletic performance through
the optimization and adjustment of the training process,
and in the prevention of various diseases associated with the
sportsmen occupation.

In the future, every person will be able to get the individual
genetic map - data of variations (polymorphisms) in certain
parts of the genome, which are the markers of susceptibility to
locomotor activity and health risk factors. Such information
has great practical importance, because it allows a person to
know the potential strengths and weaknesses of his/her body
and helps in the selection of optimal sports specialization, as
well as in the optimization of the training process, nutrition,
and will significantly limit the impact of hazards on health.

Muscle  adenosine  monophosphate  deaminase
(AMPD-M) is an important regulator of muscle energy
metabolism during exercise. AMPD-M is one of the integral
enzymes of purine nucleotides cycle which catalyzing the
deaminization reaction and plays an important role in the
metabolism of adenine nucleotides, and determines the
energy potential of the cell. In resting muscle, more than
90% of AMPD-M in sarcoplasm is inactive and unbound
with myosin. During vigorous muscle contraction 50-60% of
AMPD-M binds to myofibrils. At a constant level of general
activity in the period of rest, the amount of bound enzyme
returns to its initial level [1].

Specific for skeletal muscle AMPD-M is encoded
byAMPD1 gene, localized in the short arm of the first
chromosome (1 pl3.1). During the muscle biopsy it was
found that about 2% of the samples had decreased activity
of AMPD-M [2]. Individuals with reduced activity of
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AMPD-M may experience weakness, fatigue, even after the
exercise with average intensity [3]. Deficiency of AMPD-M
in human occurs generally because of the single nucleotide
substitution of cytosine for thymine at 34th position in the
second exon of AMPD1 gene, resulting in the glutamine
CAA codon is transformed into a stop codon TAA (C/ T
gene polymorphism). The frequency of mutant T allele is
12% among people in Europe, 19% for Afro-Americans, and
0% in the Japanese population. Mutant allele homozygotes
have very low concentration of AMPD-M in skeletal muscle
soduring short but highly intensive exercise does not use
the entire pool of adenine nucleotides, therefore there is
no accumulation of inosine monophosphate (IMP) and
ammonia.

Homozygotes with the normal allele, on the contrary,
use almost all ATP and concomitantly accumulate more
IMP and NH3. These characteristics for heterozygotes has
an average value [3,4].

Increased formation of ADP is a consequence of reduced
concentration of AMPD-M, which reduces the maximum
speed of contraction and increases the time of skeletal
muscles relaxation. It was found that after the high intensity
training individuals who are homozygous for the mutant
allele (genotype TT) or heterozygous (genotype CT) have
worse aerobic indicators than those lacking the mutant
allele in the genotype (CC genotype) [5]. When performing
anaerobic Wingate test, carriers of the CT and TT genotypes
showed the maximum capacity of 10% less than carriers
of the CC genotype [2]. The first research regarding the
distribution of AMPDI genotypes among athletes, showed
a significant decrease in the frequency of mutated T allele
in elite cyclists and long-distance runners as compared with
the control group [6].

A genetic background to the diversity seen in the clinical
progression of heart disease is well documented. Genetic
variants that lead to halted or delayed disease progression
are particularly interesting as they may provide a basis for
new therapies. Genetic diversity in pathways involving
nucleotide metabolism are particularly important due
to the latter’s direct links to myocardial function and
metabolic regulation [7]. Several polymorphisms of the



AMP deaminase 1 (AMPDI) gene have been described
[8]. The C34T (Glul2Stop) mutation in exon 2 is by far
the most common in the general population with an allele
frequency of 10-14 % [9]. Lohet et al. [10] were the first
to describe a benefit of the C34T mutation in patients
with heart disease. This study conducted in a group of 132
patients with dilated cardiomyopathy demonstrated that
the probability of surviving without transplantation for
more than 5 years is 8.6 times greater in patients carrying
the C34T allefe. Anderson et al.%l 1] confirmed a protective
effect in ischemic heart disease demonstrating prolonged
survival associated with the C34T mutation in a prospective
study in 450 patients. Another study by Gastmann et al. [12]
conducted in a group of 90 patients with congestive heart
failure demonstrated better prognosis in patients possessing
the C34T AMPDI mutation. Analysis of a consecutive
group of 390 patients with left ventricular dysfunction
revealed better survival in C34T allele carrier patients
within a subgroup with ischemic cardiac dysfunction [13].
Other independent studies demonstrated a beneficial effect
of the C34T mutation on metabolic aspects related to the
cardiovascular system such as a lower level of an inhibitor of
plasminogen activator and soluble von Willebrand factor in
patients with coronary heart disease [14]. In contrast, three
studies have indicated a lack or even a deleterious effect of
the C34T AMPDI mutation in patients with heart disease.
A large population study conducted in 935 post myocardial
infarction and 433 heart failure patients with long term
follow-up indicated increased mortality associated with the
C34T mutation within patients with a history of myocardial
infarction [15]. A prospective study in 686 patients with
stable congestive heart failure did not demonstrate any
impact of the C34T polymorphism on tested clinical,
biochemical, echocardiographic, radionuclide or exercise
parameters [16]. Analysis of 161 patients undergoing
coronary revascularization for clinical parameters including
heart failure and cardiac death revealed lack of any impact
of the C34T mutation [17]. In case of C34T polymorphism,
assessment of impact on cardiovascular system could be
complicated because this mutation was found to exert
deleterious effects on muscle performance [18].

In this regard, the purpose of our study was to determine
the rate of genotypes with C34T polymorphism of AMPD1
gene in athletes involved in football.

Materials and Methods

Blood samples for molecular genetic analysis of
AMPDI1 gene polymorphism were taken from 201 Uzbek
athletes involved in football and 101 individuals of the
control group. The venous blood from the cubital vein
in the amount of 1 ml was used as the material for DNA
extraction. For the collection, storage and transportation of
blood samples, vacutainers or disposable plastic tubes with
0.5 ml of anticoagulant (conservative) were used. For further
processing bloof samples were stored at the temperature of
not more than +4 ° C.

For extraction of DNA from whole blood, Pure Link
Genomic DNA Mini Kit 250 was used (“Invitrogen, Carlsbad,
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CA, USA”).

AMPD1 genotyping was performed using specific
oligonucleotide primers with fluorescent probes, as well
as RT-PCR Kit (manufactured by Applied Biosystems
Corporation).  Ready-made  amplification  reagents,
containing liquid inhibited “hot start” Taq DNA polymerase,
deoxy nucleoside triphosphates (ANTP) and magnesium
chloride with final concentrations, 200 pM and 2.5 mM
respectively, and optimized buffering system for Real Time
PCR were used. Into the sterile tubes 0.5-1.0 ul Primer Mix
with final concentration 10 pmol/pl, 10 pl 2.5x Reaction
Mix, 7 wldH,0, and 1-2 pl of target DNA were added. Real
Time PCR was performed according to standard protocol.
For Real Time PCR GeneAmp® PCR- ABI 7500 Fast Real-
Time PCR System with 96-well block was used. Real Time
Amplification program included: pre-denaturation at 95 °C
- 100 seconds; 40-45 repetitions 56-60 °C - 40-50 seconds;
95 °C - 15 seconds. FAM and ROX detectors were entered
into the program.

Results and discussion

When analyzing the distribution of genotypes and
alleles rates for C34T polymorphism of AMPDI gene in the
control group and among athletes, the following results were
obtained: 81% of examined athletes belonged to CC genotype.
Distribution of these genotypes rates corresponded to the
distribution of Hardy-Weinberg equilibrium (y*= 5.16; df=1;
p=0.02). Distribution of genotypes observed in the control
group — CC (75%), CT (23%) and TT (2%) -also obeyed
Hardy-Weinberg equilibrium.

Conclusion. The information-analytical search of
gene markers, whose polymorphisms are associated with
specific cellular metabolism of athletes and might be used as
predictors of competitive success, was performed. AMPD1
gene polymorphism, which is involved in the energy supply of
muscle activity and metabolism, was analyzed among Uzbek
athletes and in the control group. Based on the comparison
of the distribution of genotypes and alleles rates of AMPD1
gene, the CC genotype of AMPDI1 gene association with
a predisposition to the high physical performance and
endurance was found. The correlation analysis of the gene
polymorphism with indicators of physical performance in
athletes showed its association with CC genotype of AMPD1
gene.

Kongpnuxm unmepecos. Asmoput 3asgenstiom o6 omcym-
CMBUU KOHPIUKINA UHINEPecos.

IIpospaunocmv uccnedosanus. Vccnedosanue He umeno
cnoxcopckoti noddepxcku. Viccnedosamenu Hecym NOmHY10
0MBemcmeeHHOCb 34 Npedocasienue 0KOHUAMENbHOL
8epcuu PyKONUcU 6 ne4amb.

Hexnapavus o punancosvix u unvix 63aumoodeticmeu-
ax. Bce asmoput npunumanu yuacmue 6 paspabormke KoH-
uenuuu u OU3atiHa UCCTIe008AHUS U 6 HANUCAHUU PYKONUCU.
OxonuamenvHas eepcus pykonucu 6vuia 0006pena ecemu
asmopami.. Aémopvl He NONYUAsU 20HOPAP 34 UCCIE006a-
Hue.
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®U3NYECKAA NOATOTOBJIEHHOCTb U EE B3AUMO3ABUCUMOCH OT AHTPOMTOMETPUYECKUX MOKA3ATEJIEN
Y CTYAEHTOB PA3JIUYHbIX ®YHKLIMOHAJIbHbIX TPYNN 340POBbA

Braoucnas FOpvesuy Jlebedurckuii', Bnadumup Ipueopvesuy Mzamynum?,
Onvea ApHonvoosna Kapabunckas?, Anexceti Hukonaesuu Kanseun?

(‘"MIpKyTCKMil HallMOHA/IBHBIN VICCIEIOBATE/IbCKMIL TEXHNYECKIUI YHUBEPCUTET, PeKTOp — A.T.H. 1po¢. M.B. KopHsixkos,
Kadenpa pU3MUECKON KY/IbTYpBI, 3aB. — jol]. A.A. AxMarraTuH; 2VIpKyTCKMil TOCYapCTBEHHBI MEIUIMHCKIUI
YHUBEPCUTET, PeKTOp — A.M.H., Tpod. VI.B. Manos, kadenpa ructonornu, HUTONOINN 1 SMOpuonorny, 3as. — 1.0.H.,
npod. JI.C. BacunbeBa, kadenpa mponefeBTHKY BHY TPEHHMX O0TIe3Hell, 3aB. — A.M.H., npod. A.H. Kansarus,
KYPC IICUXOJIOTUY U NIeJaTOTMKM, 3aB. — K.M.H., fioll. A.b. AtamaHIOK)

Pesrome. B cTarTbe IpefcTaB/eHbl MaTepyaibl CPAaBHUTEIBHOIO V3YYeHMs TeCTMPOBAHNSA IOKasaresneil (pu3ndecKoin
IIOZITOTOBJIEHHOCTY CTY/IEHTOB ABYX (IlepBast, BTOpas) QYHKIMOHA/IbHBIX IPYIII 3I0POBbsA. B 9TUX rpynnax BbIsAB/IEHbI 3Ha-
YMMble PasIndMAa MeX/y pe3ynbTaTaMy TecTupoBaHus. [JokasaHa B3aMOCBA3b U 3aBYCMMOCTD MX U3MEHEHMII OT ITapame-
TPOB aHTPOIOMETPUYECKNX XaPaKTEPUCTUK (PU3NIECKOrO pasBUTUA CTYIEHTOB.

KiroueBble cmoBa: ¢pusndeckoe 300pOBbe; CTYAEHTH; PrsndecKast HOATOTOBIEHHOCTD; aHTPOIIOMeTPUYECKIe [TOKasa-
Te/y; KOPPeIALOHHBIN aHa/IN3.

PHYSICAL PREPARATION AND ITS INTERDEPENDENT OF ANTHROPOMETRIC INDICATORS
IN STUDENTS OF DIFFERENT FUNCTIONAL HEALTH GROUPS

V.Yu. Lebedinsky', V.G. Izatulin?, O.A. Karabinskaya®, A.N. Kalyagin?
('Irkutsk National Research Irkutsk State Technical University; *Irkutsk State Medical University, Russia)

Summary. The article presents a comparative study of the test indicators of physical readiness of students of the two
(first, second) functional groups of health. In these groups revealed significant differences between the results testovaniya.
The relationship of dependence and their changes on the parameters of anthropometric characteristics of students’ physical
development.

Key words: physical health, students; physical fitness; anthropometric indices; correlation analysis.

Hpo6neMa 300POBbA CTYNEHTOB BbICHINX Y‘{€6HbIX 3aBe- MCCHeHOBaHI/IH Y49€HbIX IIOKa3aal, 49YTO B IIOCIEOHNE
)ICHI/IIU/I B HacToOAIE€Ee BpEMA ABIAETCA I‘OCY)IaPCTBeHHOI?I 3a- Toabl Ha6HIOHa€TCH CHIMKEHME (1)M3]/[‘{€CKOI‘O 300POBbA CTY-
nat{e]?{, TaK KaK MMEHHO CTyA€H4Y€CKasA MOJIOAEXD ABIACTCA [E€HTOB 1 €r0 OCHOBHBIX XapPaKTEPUCTUK — YPOBHA (1)]/[3]/[-
Hanbosee COLIMa/IbHO HE 3aH.U/[H.IéHHOI7[ n ‘{yBCTBI/ITe)'IbHOIU/I YECKOI'o MX PasBUTUA U (1)VI3M‘{€CKOIU/I IIOATOTOB/IEHHOCTH,
K COIMA/IbHO-9KOHOMMNYECKUM npeoGpasoBaHM;{M, IIponc- TIO3BOIAKIMMNX VIM aAIITYPOBATHCA K PA3INIHBIM q)aKTO-
XOogAII MU B Poccnu 3a OoCNIEAHNE NECATUIIETUA [2] pam cpenbl 06I/ITaHI/I}I, a TaK JXK€ K BBIIIOTHEHVIO HAarpy3okK
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