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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Harpomsuiu WU.I, lIpyakos M.HU., llyayTrko A.M. .
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CARDIOVASCULAR SYSTEM AND MUSCULOSKELETAL CHANGES
OF THE SPORTSMEN WITH POLYMORPHISMS OF COL1A1 GENE

Nekhanevych O., Zhyliuk V., Logvinenko V., Onul N., Khomiak O.

State Establishment ,, Dnipropetrovsk Medical Academy of Health Ministry of Ukraine”, Ukraine

One of the anionic proteins of connective tissue (CT) ter-
ritorial matrix is collagen. The abnormality of its synthesis,
transformation and deterioration follows most of CT dysplasia
(CTD) [3]. 28 types of collagen [21], differing according to the
molecular organization, organic and tissue material, are differen-
tiated. Type I collagen which occurs in most kinds of CT is one
of the most spread. Type I collagen major feature consists in the
counteraction to the CT strain.

The most significant role in formation of Type I collagen ge-
netic pathology plays COLIAlgene located in 17g21.33 chro-
mosome. It codes protein alpha 1 that forms the basis of Type
I collagen helical structure [10]. Of course, polymorphisms of
COL1Algene encounters in 1245 position, that is responsible
for the transcriptional factor Spl interference, and involves sin-
gle nucleotide replacement of guanine (G) for thymine (T). It
leads to the rising of the transcriptional factor Splstrength and
increasing of protein alpha 1 amount as a result Type I collagen
characteristics change.

The influence of such polymorphisms on the fall of the bone
mineral density is the most explored [9, 10, 20]. There are some
facts that polymorphisms of COL1Algene (rs 1800012 TT) is a
genetic marker in recent times. It is associated with such mus-
culoskeletal disorders of sportsmen as ligament ruptures, joint
dislocations, tendinapathy [17,18]. Also this polymorphisms is
connected with the development of the other CTD signs which
are inguinal hernia [19], pelvic organ prolapse [12] together
with the major vessels dysplasia [7].

Consequently, the investigation of the extension and associa-
tion of COL1Algene polymorphisms with CTD signs among
sportsmen offers the opportunity for the doctors in sport medi-
cine to run differential diagnostics of CTD clinical forms to-
wards the prevention of complications during the training ex-
ercise stress.

People with CTD signs attract the particular attention of the
experts when they decide on the access to the physical exertion.
CTD is genetic abnormality of connective tissue, combined into
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syndromes and phenotypes on basis of external and/or viscero-
genic signs similarity. It is characterized with genetic inhomoge-
neity and multiplicity of clinical presentations from the innocent
subclinical forms to the development of multisystem pathology
following progredient progression [3]. In certain cases, such
as valve prolapse and atypically located cords of ventricle of
heart, sportsmen have eligibility doing sport [5, 14]. Moreover,
some kinds of sport select people that have different CTD phe-
notype manifestations intentionally (high body height and arm
span increase are useful for rowing, volleyball, basketball; an
asthenic type and joints’ hypermobility are for modern rhythmic
gymnastics, synchronized swimming) [5, 13]. There is no data
concerning polymorphisms of COL1Algene extension among
the sportsmen, its connection with such CTD signs as joints’
hypermobility, postural disorder, back bone deflection, chest
distortion, valve prolapse, atypically located cords of ventricle
of heart, dilatation of arterial vessels in the available literature.

The purpose of the study is an identification of the extension
and impact of polymorphism of COL1A1 gene on cardiovascu-
lar system and musculoskeletal state of athletes.

Material and methods. In order to support the objectives 85
people in the ages from 9 to 32 were examined. The average
age was 23.2+4.3 years, 33 of them were men (38.8%) and 52
were women (61.2%). According to the sport specialization 20
of them were representatives of team sports such as volleyball,
football (23.5%) and 25 were from cyclic (swimming) sports
(29.4%). Also 40 people of the given age but without any sport
qualification (47.1%) were included.

With the help of anthropometry and somatoscopy CT sys-
temic utilization (CTSU) was identified into dysplastic process
which means that body mass index (BMI) was rated, dolicho-
stenomelia signs were identified by the billing of the hand,
foot length and arm span equilibration to the body height as
well as the correlation of the superior body segment with the
inferior one [3]. Joints hypermobility was evaluated with the
help of P. Beighton stanine [8]. Arch of the foot state, the ex-
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istence of back bone deflection, chest, skull, limbs distortion,
striate atrophy, hernia, vessel pigmentation, skin expansion
were estimated as well [3].

In the rest position electrocardiographic and echocardio-
graphic (EchoCG) examinations were done routinely [4,
11]. We used 2-4 MHz phase transducer in 2D, M-, colour,
pulse-wave, constant-wave and tissue Doppler modes. The
dimensions and volumes of the heart chambers were mea-
sured according to the recommendations of the American
Society of Echocardiography [11]. Left ventricular diastolic
function was assessed by transmitral flow values at the pulse-
wave Doppler study and rate of movement of the mitral valve
fibrous ring in the lateral part with Doppler visualization ac-
cording to the recommendations of the European association
of echocardiography [15]. The filter was set to exclude high
frequency signals and the Nyquist limit was adjusted to a range
of 15 20 cm/s. Gain and sample volume were minimised to al-
low for a clear tissue signal with minimal background noise.
Indicators of maximum early diastolic speed of (E) were mea-
sured from the apical four-chamber view with a 1-3 mm sample
volume from the septal corner of the mitral annulus. We mea-
sured indicators of the maximum speed (cm/s) of early diastolic
(E) and late diastolic mitral valve streams (A), maximum speed
(cm/s) of early diastolic and late diastolic mitral annulus veloc-
ity (e’ and a’ respectively), early diastolic inflow acceleration
time (AT, ms) and deceleration time (DT, ms) and calculated the
following ratios: E/A, e’/a’, E/e’ and DT/AT.

Every sportsmen was examined with EchoCG using Philips
HDI 5000 device (made in the USA, 2004). 2-4 MHz phased
array transducer in 2D, M, Color, pulse-waved and constant-
waved D modes was utilized. Based on the results of anthro-
pometry and EchoCG 24 people with CTD signs were selected
(main group). The control set involved 61 people without speci-
fied features.

Blood sampling of the patients was occurred in fasting state
between 10 am and 1 pm from the basilic vein; the obtained
samples were kept at a temperature of 20 degrees below zero.
Polymorphisms of COL1A1gene analysis included DNA purifi-
cation guided by the sorption purification with the help of panel
Sorb-Am from AmpliSense (Russia); amplification (polymerase
chain reaction (PCR) on the thermo cycler Rotor-Gene 6000
from “Corbett Research” (Australia) with the specific primers
for polymorphisms rs1800012 (+1245G/T (S/s) of COL1A-
1gene by the next procedure: after the preliminary DNA de-
naturation (5 min at a temperature of 98 degrees) 35 cycles of
amplification were occurred in the next conditions: denaturation
at a temperature of 96 degrees for 30 sec., DNA hybridization
with primers and sequence synthesis, complementary template
DNA at a temperature of 68 degrees for 20 sec., the final stage
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of synthesis was occurred at a temperature of 72 degrees for 10
min.. To identify the alleles of COL1Algene DNA hydrolysis
was occurred with restriction ferments (DNA splitting was done
in accordance with the algorithm provided by the producer of
endonuclease Bsel 1 (LLP “SybEnzim”, Russia); electrophore-
sis in 8% polyacrylamide gel and imaging of restriction results
(it was detected the fragments with quantity 108 p.o. that cor-
responded to T allele and quantity 85 p.o. for G allele).

The statistical processing of the obtained results was occurred
with help of the license application software program pack STA-
TISTICA (6.1, serial number AGAR909E415822A) [6]. The
distribution type indices were analyzed with W-criterion by
Shapiro Wilk. The accuracy of distinctions between the indices
including the distribution type was identified with T- criterion by
Student and U-criterion by Mann Whitney. To decide the impact
of the studying factors on the examined groups, ANOVA analy-
sis of variance was used. Statistical significance threshold level
of the obtained results was taken p<0.05. The results are shown
in the form of M+SD.

The work was done in respect of the commission of medical
ethics regulations, geared towards the instructions of Conven-
tion of the Council of Europe “About protection of human rights
and dignity in terms of biomedicine” (1997) and World Medical
Association’s Declaration of Helsinki (2008).

Results and their discussion. Three genotypes which are
GG, GT and TT were identified while DNA analyzing, where
“unfavorable” T allele corresponded with the absence of restric-
tion site for endonuclease Bsel 1. It proves the existence of mu-
tation in COL1A1gene [2].

The analysis of distribution of genotype frequency and CO-
L1Algene alleles due to polymorphisms rs 1800012 (+1245G/T,
(S/s) in the samplings let to identify the increase of GG and TT
genotypes as well as T allele among the people of the main
group (p<0.05, ¥2=7,96). The expansion of alleles and COL1A-
lgene genotypes is presented in Table 1.

To identify the disparity in groups, differentiated by geno-
types, the one-way analysis of variance was occurred. Polymor-
phisms of COL1A1 gene rs 1800012 was selected in capacity of
the group factor but the dependent factors were CTD external
symptoms (Table 2).

As it is seen from the data of table 2, people with genotype
TT of polymorphisms rs 1800012 fundamentally differ in the
musculoskeletal state that displays totally in CTSU point in-
crease. One-way analysis of variance was occurred to evaluate
the impact of some alleles of this polymorphisms on the muscu-
loskeletal state. The existence of G or T allele of polymorphisms
of COL1A1 gene rs 1800012 was selected in capacity of the
group factor but the dependent factors were CT dysplasia exter-
nal symptoms (Table 3).

Table 1. The expansion of alleles and COL1A1gene genotypes due to polymorphisms rs 1800012

Groups GG genotype GT genotype TT genotype G allele T allele
In general (n=85) 25 (29.4%) 57 (67.1%) 3 (3.5%) 82 (96.5%) 60 (70.6%)
Men (n=34) 10 (29.4%) 23 (67.7%) 1(2.9%) 33 (97.1%) 24 (70.6%)
Women (n=51) 15 (29.4%) 34 (66.7%) 2 (3.9%) 49 (96.1%) 36 (70.6%)
Sportsmen (n=45) 11 (24.4%) 33 (73.3%) 1(2.2%) 44 (97.8%) 34 (75.6%)
Non-sportsmen (n=40) 14 (35.0%) 24 (60.0%) 2 (5.0%) 38 (95.0%) 26 (65.0%)
Main group* (n=24) 6 (25.0%) 15 (62.5%) 3 (12.5%) 21 (87.5%) 18 (75.5%)
Control group (n=61) 19 (31.2%) 42 (68.9%) 0 61 (100.0%) 42 (68.9%)

*- p<0.05
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Table 2. Impact of polymorphisms COL1A1gene rs 1800012 on the gradations
of CT dysplasia s external symptoms in the experimental groups, (M+SD)

Variable GG Igle:l;(;type GT Iglezlgt;type TT glf:;)type
Arm length/body height, units 0.42+0.01 0.44+0.01 0.45+0,02*
Brush length/body height, units. 0.108+0.003 0.108+0.004 0.124+0.004*
Reach of the arms/body height, units. 1.02+0.03 1.02+0.03 1.07+0.03*
Hypermobility of Joints, balls 5.13+1.18 5.15+1.04 6.67+1.41*
Skin elasticity, cm 1.50+0.20 1.75+£0.31 1.85+0.35*
Skin thickness, mm 1.25+0.27 1.21+0.25 1.50+0.31*
CTSU, balls 4.25+1.59 4.13+1.13 6.50+2.42%*
*- p<0.05

Table 3. Impact of G and T alleles of polymorphisms of COL1Algene rs 1800012
on connective tissue dysplasia external symptoms development in the experimental groups, (M£SD)

G allele T allele
Variable Positive Negative Positive Negative
n=82 n=3 n=60 n=25
Arm length/body height, units 0.43+0.01* 0.45+0.02 0.44+0.02 0.44+0.02
Brush length/body height, units. 0.11+0.01* 0.12+0.01 0.11+0.01 0.11+0.01
Reach of the arms/body height, units. 1,02+0.03* 1.07+0.03 1.03+0.03 1.02+0.03
Hypermobility of Joints, balls 5.14+1.20%* 6.67+1.41 5.24+1.37 5.14+1.27
CTSU, balls 4.16+1.59* 6.50+2.42 4.26+1.61 4.25+1.49
*- p<0.05
Table 4. Impact of polymorphisms of COLIAIgene rs 1800012 on cardiohemodynamic parameters
according to echocardiographic data, (M+SD)
Variable GG genotype GT genotype TT genotype
n=25 n=57 n=3

Bulbar aorta diameter, cm 2.72+0.21 2.77+0.24 3.03+0.37*

Maximum speed of early diastolic (E) mitral valve streams, cm/s. 85.3%11.1 90.3+15.7 75.249.0
Left ventricle diastolic diameter, cm 4.53+0.27 4.81+0.54 5.00+0.57*

Left ventricle systolic diameter, cm 2.84+0.21 2.96+0.44 3.05+0.47

Ejection fraction of left ventricle, % 66.4+2.8 68.6£5.9 70.2+6.1
Maximum speed Qf ea.rly diastolic (E) m¥tral \ialve §treams/early 6.444131 6.7242.01 47041 03%
diastolic mitral annulus velocity (e”), units

¥ p<0.05

The evaluation of morphometric and cardiohemodynamic pa-
rameters in the rest position showed that CT skeleton abnormal-
ity among people with TT genotype led to the increase of bulbar
aorta diameter, end-systolic dimension of heart as well as the
deviation of parameters that characterize diastolic heart function
(p<0.05, Table 4).

Study results of polymorphisms of COL1Algene rs 1800012
expansion showed critical extension (67.1%) of heterozygous
gene GT in the selected for analysis population however het-
erozygous gene TT is found only with frequency of 3.5%. The
rate of T allele in our study is 60% that has no statistic differ-
ence with the same allele expansion among European popula-
tion (p<0.05).

Associated trait of genotype TT involves dolichostenomelia,
joints’ hypermobility, frequency increase of back bone deflec-
tion and as a result rising CT exhaustion level in dysplastic
process that is corresponded with abnormality of CT skeleton
qualitative composition among people with polymorphisms of
COL1Algene rs 1800012. This data explains more frequent
© GMN

traumas of tendon-ligament set among the sportsmen with this
kind of mutation, which are described in some foreign publi-
cations [6, 7]. However these can be found some single works
that are at variance with our data about the impact of polymor-
phisms, selected for the analysis, on dysplastic presentations [1].
That is why it is necessary to continue studying and detailing of
the problem.

Functionary unfavorable genotype TT leads to the changes in
heart morphology and major vessels that is proved with the data
of international studies [7].

Impairment in myocardial relaxation during diastole in
those athletes is the earliest symptom of physical strain of
the cardiovascular system as have been shown in previous
publication [16]. The myocardium relaxation process deflec-
tion among the patients with TT genotype at the ratio of the
incident diastolic flow’s max speed on the mitral valve to the
fibrous ring movement of the mitral valve points at the ne-
cessity of this polymorphisms including, while planning of
training load.
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Conclusion.
1. The study results of polymorphisms of COLI1Algene
rs 1800012 expansion pointed at the critical extension of hetero-
zygous gene GT in the selected for analysis population however
heterozygous gene TT is found only with frequency of 3.5%.
2. Associated trait of genotype TT of polymorphisms of CO-
L1Algene rs 1800012 involves dolichostenomelia, joints’ hy-
permobility, frequency increase of back bone deflection and as
a result rising CT exhaustion level in dysplastic process that is
corresponded with abnormality of CT skeleton qualitative com-
position.
3. Functionary unfavorable genotype TT leads to the changes
in heart morphology, major vessels and myocardium relaxation
process deflection.
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SUMMARY

CARDIOVASCULAR SYSTEM AND MUSCULOSKEL-
ETAL CHANGES OF THE SPORTSMEN WITH POLY-
MORPHISMS OF COL1A1 GENE

Nekhanevych O., Zhyliuk V., Logvinenko V., Onul N.,
Khomiak O.

State Establishment ,, Dnipropetrovsk Medical Academy of
Health Ministry of Ukraine”, Ukraine

The purpose of the study of the study is an identification of
the extension and impact of polymorphism of COL1A1 gene
on cardiovascular system and musculoskeletal state of athletes.

85 people in the ages from 9 to 32 (the average age was
23.2+4.3 years) with polymorphisms rs 1800012 of COL1ALl
gene were examined during this investigation. With the help of
anthropometry and somatoscopy skeletal abnormalities were es-
tablished. To cardiohemodynamic investigation was used echo-
cardiography. Polymorphisms of COL1A1 gene analysis was
done by polymerase chain reaction method.

The study results of polymorphism of COL1Algene rs
1800012 expansion pointed at the critical extension of hetero-
zygous gene GT in the selected for analysis population however
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heterozygous gene TT is found only with frequency of 3.5%.
Associated trait of genotype TT of polymorphisms of COL1A-
Igene rs 1800012 involves dolichostenomelia, joints’ hypermo-
bility, frequency increase of back bone deflection and as a result
rising CT exhaustion level in dysplastic process that is corre-
sponded with abnormality of CT skeleton qualitative composi-
tion. Functionary unfavorable genotype TT leads to the changes
in heart morphology, major vessels and myocardium relaxation
process deflection.

Keywords: polymorphism, gene COL1A1, sportsmen, heart,
skeleton.

PE3IOME

MU3MEHEHHMSI B CEPIEYHO-COCYIUCTOM CH-
CTEME U OIIOPHO-ABUIATEJIBHOM AIIITAPATE
Y CHOPTCMEHOB C INOJUMOP®U3MOM TI'EHA
COL1A1

Hexaneenu O.b., ’Knmok B.HU., Jloreunenko B.B.,
Onya H.M., Xomsk E.B.

Tocyoapcmeennoe  yuepexcoeue «/nenponemposckas meou-
yunckasn akademuss M3 Yepaunwiy, Yxpauna

Lenpro uccnenoBaHus sIBUIOCH ONPEICJICHUE BIUSHUS TOJIU-
mop¢usma rera COL1A1 Ha cocTosiHUE CepIeuHO-COCYIUCTOM
CHCTEMBI ¥ OIIOPHO-/IBUIATEIBHOIO alapara y ClloOpTCMEHOB.

OO6cenoBanbl 85 CIIOPTCMEHOB B Bo3pacte oT 9 1o 32 ner
(cpennuii Bo3pacTt cocraBui 23,2+4,3), KOTOPbIE 3aHUMAJIUCh
UI'POBBIMU U HUKIIMYECCKUMU BUAMH CIIOpPTA. I/I3MeHeHPI$[ B OIIOp-
HO-JIBUTaTEIbHOM arlapare y CIOPTCMEHOB ONPEENISUIN C IIOMO-
I1IbIO AHTPOTIOMETPHUH 1 COMATOCKOINY, UL OLICHKH KapIIoreMOIMHa-
MHYECKHX CIABHIOB MPUMEHSIIA 3XOMOMILICPKapAuorphuueckoe
obcnenosanue, nomumopdusm rena COL1A1 onpenernsiin MeTo-
JIOM TIOJIMMEPA3HON LIETTHON peaKIny.

Pesynbrarsl uccnenosanusi nonumopdusma rs1800012 rena
COLIA1 noxa3zanu 3HAYUTEIBHYIO PACIPOCTPAHEHHOCTh Cpe-
JI1 NCCIIeyeMbIX CIIOPTCMEHOB reTepo3urotrHoro Bapuanra GT,
KOTOpBIN BCTpeuascs ¢ 4actotoit 67,1%, npu 7TOM rOMO3UTOT-
HbIi BapuaHT reHa — TT ycrtanosneH B 3,5%. deHOTUNHUECKH
redotunn TT nmonumopdusma rs1800012 rena COL1A1 mpo-
SABJIAJICSA B OOJIMXOCTCHOMCIIMU, FHHepMO6I/IHbHOCTI/I CyCTaBOB,
yBean{eHym YaCTOThbI Jle(bOpMaLIl/Iﬁ IO3BOHOYHHUKA U 3J1aCTHY-
HOCTH KOXH, yMeHbIJ_leHI/II/I TOJIIIMWHBI KOXKXKHU U, KaK CJICACTBUEC, B
YBEJIMUYCHUU OOLLIEro MOKa3aTesl BOBJICUCHUS COSAMHUTEIILHON
TKaH{ B JUCIUIACTHYECKHUIT ITPOLIECC, YTO CBSI3aHO C HApYIICHHU-

€M KaueCTBEHHOIO COCTaBa COCAMHMTEIBHOTKAHHOIO KapKaca.
OynkuroHanbHO HeOnmaronpusTHeld reHotun TT npuBoauT K
M3MEHEHHUsIM MOP(OJIOTHH CepAilla U KPYIMHBIX COCYIOB U OT-
KJIIOHEHHUSIM B MTPOLIEccax peaKcaliiu MHOKap/a.
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W3MeHeHus, TPONCXOAIINE B CTPYKTYpe HACEIeHHs 3a T0-
cleiHee AECATUIICTHE, 3HAYUTETBHO YBEITUIUITH YHCIIO KeHITNH
B TIepHUMEeHomay3HoM mepuoae. [IposBieHne KIMMakTepuye-
CKOTO CHHAPOMA OTIAWYACTCS MOMUMOP(HOCTBIO - OT SJHHHIY-
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HBIX CHMIITOMOB JI0 HOJHCHMITOMHOCTH. brnopmt™momormue-
CKOM 0COOCHHOCTBIO KIMMAKTEPUIECKOTO CHHAPOMA SIBISIETCS
KIMHUYECKN BBIPAKCHHAs Je3aJanTanust (HU3MOIOTHIECKIX
(YHKIMI JKEHCKOTO OpraHW3Ma B YCJIOBHSX MOBBIIICHHON aK-
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