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Introduction

The last decade has seen a dramatic increase in general interest in and research into vitamin D, with
many athletes now taking vitamin D supplements as part of their everyday dietary regimen. The most
recognized role of vitamin D is its regulation of calcium homeostasis; there is a strong relationship
between vitamin D and bone health in non-athletic individuals. Vitamin D is responsible for regulation
of calcium and phosphate metabolism and maintaining a healthy mineralized skeleton. It is also known
as an immunomodulatory hormone. Experimental studies have shown that 1,25-dihydroxyvitamin D,
the active form of vitamin D, exerts immunologic activities on multiple components of the innate and
adaptive immune system as well as endothelial membrane stability. Studying the level of vitamin D in
athletes in relation to age group, body mass index, and type of sport is important for reducing the risk of
injury and infection in athletes and improving performance and success in sports.

Goal

To determine the 25-hydroxyvitamin D [25(OH)D] levels in the plasma of the trained athletes and their
vitamin D status to compare of their sports type.

Materials and Methods

Sample size

Using a cross-sectional design, a total of 71 athletes aged 20-43 from the sports medicine research
center and the national team was selected by sampling.

Method of the Laboratory analyses

The body mass index and blood plasma level of 25 hydroxy vitamin D of the athletes participating in the
study were compared by sports type and analyzed using descriptive statistics. Comparison of survey
data was performed using Pearson’s correlation method.

Results
In the study, 71 athletes of the Mongolian national team participated in 5 types of sports. Descriptive

analysis was performed on the general parameters of the athletes, body mass index, type of sport, level
of vitamin D in the blood, etc.

An avarege level of vitamin D of the athletes who participated in our study were 22.27+12.9 ng/ml, in the
age group of 20-29 years, and compared to the body mass index, it was the highest level in the athletes
of normal weight.

Conclusions:

1. The level of vitamin D of the athletes who participated in our study was the highest in the age group
of 20-29 years, 22.27+12.9 ng/ml, and compared to the body mass index, it was the highest level
in the athletes of normal weight.
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level of 12.6945.17 ng/ml.

Pp 8-14, Tables 4, Figures 4, References 21

2. When studying the level of vitamin D of the participants in comparison with the type of sport, the
freestyle wrestlers had a higher level of 34.75+15.13 ng/ml, while the judo wrestlers had a lower
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YHpacnan

LlycHbl curBaH gax [ aMMHOSMWWH XaHrantTam
TYBLWMH Hb HWAT XyH am OONOH TaMupygbiH anb
anMHg Hb KanbuWMiAH roMeocTa3 OOMoH SACHBI
0ogmucbiH conunuoor xagranaxag Maw yyxan
oM. [1 aMnHASM Hb TamMupuablH 3pyyn MaHA3A
3aUnwryn Lwaapanaratan Teauuryi, CnopTbiH
aMXunT rynuaTrang Jyxan yypar rynuatragor.
CyynuiH >xxunyyaag ganxum gasap O aMuHgaMunH
ayTaranblH - Taxan eBuYMHO, HAOpBAraax OGanraar
cyanaauvg gypeopxkas [1, 2]. Xynui ouen [
aMMHOSM Hb 3CUWH ragHax KanbUWWH MOHbI
TYBLWWHI  Xagranax, Magpan OynmuuMHIMnH  yin
axunnaraaHng dyxan yypartauMrasc ragHa sicHaac
KanbUWAH  LWUMHMS3NTUAM  30XUUYYMXK,  SICHbI
0oOuCbIH  CONMUIUOOHbLI YN SBUa ron Henee
y3yyngar Tyn TamupublH XyBbA Mall 4yyxarn
yypartan 6Gangar [3, 4]. O amuHasmuir xoon
TOK33N33p (10-20%), HApHbLI FAPNUINH HEMNeeH Aop
apbCHbl HUANARKMNTI3P (80-90%) HUMNAMKYYNAX
asgar [5].

Op4yuH yeurH 3apum cyganraaHg [ amuHasm
Hb Kanbuu, doccaTbiH CONULOOr 30XuUlyynax,
AapxnaaHbl CUCTEM, 3YPX Cyaac, HOXOH YPXKUXYWH
TOrTonuoo 60MoH BYNYUHIMIAH YN axunnaraaHg
NX33X3HHeneenaer 6onoxeircyanaaqngoypbokas.
TypwuntelH  cyganraaraap [ aMuMHO3MWIAH
noaBxTan xanbap 6onox 1,25-gurmgpoken [
aMVHASM Hb TepenxuiH GOMnoH JacaH 30XMLOoX
AapxnaaHbl  TOTTOMUOOHLI  YWAN  axwunnaraar
3oxuuyyngar 6onoxeir xapyyncaH 6amHa [6, 7],
eHOep avaananTtan GanmHrelH G6anTranTan yen [
aMUHOAMUIAH TyBWKWH Gara Garix Hb OynYMHruiAH
Xy4 Yyagan, TaCcBap xaTyyXung cepreep Heneenger
©0noxXbIr HOTOJCOH, CTPECC, ACHbLI Xyrapan 6omnoH
Oycap OynYVMHMUAH F3MTIAMIAT HAMIrAQyYNaX, MeH
eHOep 9pYMMTAIN JacranbiH gapaax OynyuMHrMnH
LouMor ramTan, ypascang Heneenger [8, 9, 10].
Hacran xwix sBuag WHTepnenkuH-6 (IL-6)-uiH
TYBLUWH HOMIrAdXK, AacranbiH YPraspkiax xyrauaa,
SPUUMXKMNT HOMIrAXK GanHa [11]. [ aMMHA3MUWIAH
ayTtargan Hb TamupyabiH gyHA Tyraaman Ganpgar
Oereep, Aic, OYNUMHIMIH YN axwunnaraa, oueuninH
TamMup  O3ANTraMKUNTUIH  TYWUUSTrang  cepreep
Heneenpger  ©OanHa. TamupugeH ~ 25(0OH)0
aMUHASMUAH HUWANBDKUNTIA X34 XSA3H XY4MH

3yWn Heneereep Tyxann6an ygamwrbiH GONOH
XYP33N3H Oy OpYHbl XY4YUH 3YNIICUIAH Heneereep
HUAN3DKMAT angargax OonoMXToW rax y3gar
0 amuvHgsmuiiH gyTargan xadrantryi 6angnbiH
WwarnraaH Hb eBNUWH ynupang X3T sraaH TysiaHbl
ropnunH (UVB) xaHrantryin epTent oM. YyHuur
BatnaxblH Tyng M3praxnuiH xenbemberypen [
aMVHASMUIAH X3MH3M Hb YNUPrbIH XyralaaHaac
YN XamaapaH 3yHbl ynupang oprun ye, eBnuiH
ynupang xamrund 6ara 6angar ragrunr cygnaadmg
TOrTOoCoH [12,13]. EpeHxuingee 3aanHbl COPTOOp
XM423annagar xymyyc 1 amvHasMunH gytargan,
gyTtargang  eptex 9pcaan  eHgep ©Gampar d
cydanraaraap TaMmmpygbiH [ aMUHO9IMUIAH TYBLUMH
OyypcaH GaiiHa [14, 15]. WtanuiH MapraxnuiH
TammpyabiH 32.9% Hb [ aMMHASMUIAH TYBLUMH
xaHrantryi, 9% Hb [ amuHOaMuUNH ayTargantan
favraar xapyyncaH [16]. [MonbwwuiH 409
TaMUpyHbIr  cydamk Y3334 ragaa  6antran
xuigar xymyycuiH 80%, potop 63ntran xungar
xymyycuiH 84% Hb 25(OH)D-uviH pyTtarpantan
fOanraar cygnaaumg TOrToocoH OGamHa  [17].
CyynuiH 10 XununH xyrauaaHg crnopTbiH aHaraax
yxaaHg [ aMuHO3IMUAH yypar ponuinir cyanax
COHMPXON HAMIrAaX Gaviraa Hb TaMUpPYabIH OyHO
I amuHosMunH gyTtargan mx Gavraar xapyymk
banHa [18, 19].

[ aMMHASMWIWH TYBLUMHA XaMrMnH UX Heneenger
XYYUH 3YWIYYOUNH H3r 60N OpYHbl OyHy HapHbI
rOprvnH Henee oM. HapHbl rApnunH Tycran,
YaHapbIr xd3raapnacaH anveBaa 3ynn Hb [
aMUHOAMUIAH TyBWUHT Byypyynaar. TamupuygbiH
0 BuMTaMWMHbI TYBLUMHI LUMHXISXA33 ynuvpan,
©anTran XWMWCaH rasap, CNoOpTbiH Teperl, apbCHbI
OHre 33praac xamaapd eep eep Oalx OONOXbIr
aHxaapax xapartan. CunesH 0ax [ aMUHOSMUIAH
TYBLMH eHaep Gavix Hb FMAMTAWAH TyBWWH Byypy,
CMOPTbIH aMXUNTLIr camkpyyngar. TamupygbiH
0 BuTaMuHbl TYBLIMHT HacHbl 6ynar, GuennH
XXWUHMMWH MHOEKC, CMOPTbIH TOPenTan xapbLyynaH
cydarncHaap TaMuMpyAblH AMTAMAH  TYBLUWH,
XanaBapblH — apcanuir  Byypyymxk,  CNopTbIiH
ryMU3Tran, amXunTunr camxkpyynaxag dyxan ad
XxonborgonTon.
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HacramkcaH TamMupyablH CUMB3H A3X 25 rugpokew [ aMUHOASMUWH TYBLUMHI TOAOPXOWIK, CMOPTbIH

TepenTan xapbLyynaH cyanax.

Martepuan, apra 3ym
TYYBPUINH XaMX33

Cypanraar  OuuMrnanunH  cyganraaHbl  Har
arlwmnHriH 3areap (cross-sectional)-bir awwrnax
CropTblH aHaraax yxaaH 3pAsM LUMHXMWITTI3HWN
TOB, YHOSCHUA WUrwa3 OGaruiiH, xani3 TynaaHbl
TopnunH 20-43 HacHbl HUAT 71 TaMMUpPYHbID
caHamcaprym TYYBPUIMH apraap COHIOH
xampyyncaH. CyganraaHz OpOSuUCOH TamMupyabiH
O amuHgamunr Togopxonnoxgoo AHY-biH United

biotech komnaHng  ymngsapnacaH  Magiwel
ELISA oHownyypbir awwurnad ®XY-H apraap
TOLOPXONIICOH.

CynanraaHbl yp AYH

CypanraaHg MOHronblH YHA3CHUIA LWKTLLISS 6arninH
71 TaMUpYMHBIF caHamcapryn TYYBpPWUWH apraap
xampyyncaH 6ereen cyganraaHg oponuorygpir
OOMB-uinH aHrmnanaap 10 HacHbl MHTepBanuap

CraTtuctuk 6onoBcpyynanTbiH apra

CypanraaHg OpoOnucoH TamupyabH - GuennH
XWHIMAH UHOEKC, LYCHbl CUMB3H AO3X 25 ruapoKcu
0 aMUHO3MUAH TYBLUMHE TaMUpYdblH CMOPTbIH
Teprieep xapblyynaH OUCKPUMTMB CTaTUCTMKaap
OOnMoOBCPYYMK AYH LWMHXWUI3S XUWUC3H OOrHo.
CyganraaHbl M333M1IAH XapbLyynanTtbir [TMpCoHbI
KoppensuM apraap rymuaTtracaH ©OomnHo. bug
cypanraar 6uo-aHaraaxblH €C 3yWH 36BLUOSPSNIAH
Jaryy MepaieH axunnacaH.

HUIAT 3 6ynar 6onrox aHrunae. 20-29 HacHbI Gynart
86% (n=61), 30-39 HacHbl Oynart 11% (n=8),
40-c pgasw HacHbl 6ynart 3% (n=2) Tamunpumg
xamparacaH 6avHa (XycHarT 1).

Table 1. Proportion of median age of respondents by age group

Number of Mean
Ne | Age grou %
9¢ grotip people (N) (M£SD) (%)
1 20-29 61 23.93+2.6 86%
2 30-39 8 31.75+1.28 1%
3 More than 40 2 43 +2.82 3%
Total 71 25.35+4.62 100%

CypanraaHg xampargcaH 71 TaMupygbliH AyHOaX Hac, 6ue maxbofbliH 3apum X3IMXKMATURH OyHOAX
y3YynanT, GUennH XNHMMNH MHOEKCUAH AyHAaX GOMOH LyCHbl CUMB3H 43X 25 rmgpokcy [ aMUHO3MUIAH

AYHOX TYBLUMH 33PrMIAN XYCHIIT 2- T Xapyynas.

Table 2. General characteristics of the survey participants

: Mean .

Ne | Indicator Max Min
(M+SD)
1 Age (in years) 25.35+4.62 45 20
2 BMI (kg/mg) 22.03 +12.49 323 17.7
3 | 25(0OH)D (ng/ml) 22+12.4 74.3 5.95
4 Height (cm) 168.38 190 155
5 | Weight (kg) 67.5 125 48
CypanraaHg oponuoryablH — AyHA@X Hac Hb aac gooLl Bytoy XXUHIMIAH anjargantan TaMupymHg

25.3+4.6, BXU- viiH gyngax 22.03 £ 12.49, 25(0H)
D-wvH gyHpax TyBwuH 22 + 12.4 Hr/mn Gaws.

CypanraaHg oponuoryfbiH LyCHbl CUMB3H O3X 25
rmgpokcu [1 aMMHA3IMUAH OYHAAX TYBLUWMHT GUEeninH
XVHMMAH UHAEKCTaN XapbuyynaH cyanaxag 18.5-

19.2 Hr/mn (n=1), 18.6-24.9 Byloy X3BUWH XNHTIN
Tamupygag 23.18+13.3 Hr/mn (n=46), 25-29.9
Oyoy XUHIMIAH unyygantan Tamupygag 20.1+11.3
Hr/mn (n=21), 30-aac assw 6yly TaprananTtTam
Tammpugag 18.44+9.5 nvr/mn (n=3) 6are (3ypar 1).
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Figure 1. Comparison of 25-hydroxyvitamin D levels of study participants by BMI

CypanraaHg oponuorygbiH LYCHbl CUMB3H 03X
25 rmgpokcn [ aMUHOSMUAH TYBLUMHT OWeniH
XVHTUAH ~ MHOEKCTAaW  XapbuyynaH cyanaxag
X3BUMH XMHTaM Tamupygag 23.18+13.3 Hr/mn
OancaH Hb XXMHIMWH angargantan 60noH nnyyaan
XWUHTOW, Tapranantrah TamumpygblH  CUMAB3H O3X
25 rugpoken [ aMUHO3MUAH TYBLUMHIA3C eHOep

M3T Gonoey [l amMmHASM OyThbIr UATraXx Oaie.
TamupugbliH BXK Hamargax Tycam [ BUTaMUHbI
TYBWUH Oyypy Oaiiraa Hb axurnargcaH Gereep
MupcoHbl Koppenaun Ko3addULEHTOOP TOOLIOX
y33X34 YpPBYY Xamaapantan, CTaTUCTUKUIAH XYBbA
YH3H Maragrtan 6ariHa (p<0.001).
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Figure 2. Comparison of vitamin D levels of study participants with BMI

Haapx 3ypraac xapaxag cypanraaHg
oponuorygbiH uycaH pgaxe 25 rugpokcu [
aMUHOSMUNH  TYBWWH Hb TamupyabiH BXXA
HOMargax Tycam Oyypd GarHa.

CypanraaHg oponuoryabiH 25  rugpoken [
aMVHASMUIMAH AOyHOAX TYBLUMHI HAcHbl Gynartan
xapbuyynaxag 20-29 HacHbixaHg 22.27+12.9 Hr/
mn (n=61), 30-39 HacHbixaHg 21.69+10.6 Hr/mn
(n=8), 40-c as3w HacHbixaHg 15.94+ 4.58 Hr/mn
(n=2) 6anB (XycHart3).

Table 3. Vitamin D levels of study participants by age group (ng/ml)

Ne | Age group Number of people (N) Mean (M+SD) (%)

1 |20-29 61 22.27+12.92 86

2 | 30-39 8 21.69+ 10.64 11

3 | More than 40 2 15.94+ 4,58 3
Total 71 22.03+12.49 100




CynanraaHg OpOnuUCOH TamupyabiH 25 rmapokcu
I aMUHASMUIAH OyHOAX TYBLUMHI HacHbl GynarTan
xapbuyynaxag 20-29 HacHbl Oynart 22.27+ 12.92
Hr/mn 6ancaH Hb HacHbl Oycag 6ynrMiiH TamnpygbiH
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[aapx XYCHArTaac xapxag TamupuablH Hac
axmx Tycam [1 ButamuHbl TyBwMH Oyypdy Banraa
Hb axurnaracaH 6Gereen [MMPCOHBI KOppensum
KO3(PPULIEHTUNH apraap TOOLIOOM0X04 CTaTUCTUK

LYCHbl CUB3H O3X 25 rmapokcn [ aMUHOSMUAH ady xonborgon Oyxun xamaapanTtan 6ariHa
AyHO2X TYBLWUMHIA3C uMnyy M3T  Gonoey [ (p<0.01).
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Figure 3. Age-dependent vitamin D levels of study participants
[aapx 3ypraac xapaxag cyaanraaHg oponuordybiH Tammpygan 20.44+7.56 Hr/mn  (n=17), >xyOo

uycaH gaxb 25 rugpokeu [ aMUHOSIMUAH TYBLUUH
Hb Hac axux Tycam byypy 6anHa.

CypanraaHg oponuorygbiH 25  rugpoken [
aMUHO3MUIAH QyHOAX TYBLUMHT CNIOPTLIH TOPenTan
XapbLyynaH cygnaxag vyeneet 6exunH Tammpygan
34.75+15.13 Hr/mn (n=15), uaHblH Tamupygag
26.4+7.63 Hr/mn (n=10), B6yyaonarsiH Tamupygag
25.34413.06  Hr/mn  (n=5), napaonMMMbIH

H6exuiiH Tamupygag 12.69+5.17 Hr/mn (n=24) 6ains
(XycHart 4). YeneeT 6exuiiH TamMupygbiH LYCHBI
CUMB3H A3X 25 rugpoken [ aMnuHOSIMUAH AyHOax
TYBLUWH Hb CNOPTbIH Bycag TepnuinH TamupubiH
LYCHbl CUMB3H A3X 25 rmapokcn [ aMuUHOIMUIAH
OYHOaX TYBLUMHI33C WUNyy MIT xapargax Oavraa
Oonoey [1 aMnHOSMUIAH Heel 6aratalr WNTrax
Oane.

Table 4. Average percentage of respondents by sport

. Number of Mean
Ne | Spots tipy people (N) (M=SD) (%)
1 | Judo 24 12.69+5.17 34
2 | Freestyle 15 34.75+15.13 21
3 | Paralympic 17 20.44+7.56 24
4 | Shooting 5 25.34+13.06 7
5 | Skiing 10 26.4+7.63 14

CypanraaHg oponuoryabiH [ aMMHA3IMUIH TYBLUWHT CMOPThLIH TOPONTal XapbLyyncaH Xxamaaprbir gapaax
3ypraac xapaxag [l aMMHA3SMUIAH TYBLUVH Hb XapunuaH agunryi 6anna (3ypar 4).
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Figure 4. Comparison of vitamin D levels of study participants by type of sport

Xanuamx

BugHuin cyganraaHg MOHTIOMbIH YHO3CHUIA UMM
OarunH gacramkcaH 41 spartan, 30 aMarTan HUNT 71
TaMnpunH xampargcaH. CyganraaHg oponuordbiH
[ aMWHOSMUIAH TYBLUMHI HaCHbl Oynrasp Hb aB4
y3ax3g 20-29 HacHbixaHg 22.27+12.9 Hr/mn, 30-
39 HacHbixaHg 21.69+10.6 Hr/mn, 40-c pasw
HacHbixaHg 15.94+4.58 Hr/mn 6Garve. BuaHun
cyparnraaHz, OposiLCOH TaMmpyabiH [ aMUHO3MUIAH
TYBLUMH Hac axux Tycam Oyypy Garie. TammpygbiH
[ aMMHOSMUMH TYBLUWH HAcHaac ragHa axun
X64eNIMepPUIAH OHUJION, CNOopTbiH Tepen, 6anTran
XWUNC3H rasap, Xoomn TIMKIANMMH Bangan, ynupnbiH
YaHapaac xamaapgar 6anHa. Manan cyganraanpg
O aMUHOSMUIAH TYBLIMH OMEWNH XWHT3W YpBYY
Xamaapantanh Oanraa Hb OMEUNH >XWUH UNXCIX
Tycam [l aMMHASMUIAH TyBLUIMH Garacaar 60mnoxbir
Xapyyrmx 6anHa.

Cassity EP (2016) HapblH cyganraaraap
O amungamuiH  TyBwKMH  BXXKN-Tanm  ypByy
Xxamaapantan OawncaH. bugHui  cyganraanpg
OyrHanT:

1. BugHnin cypanraaHg OpOMUCOH TaMupyabliH
0 aMyHOSMWIAH TYBLUMHT HacHbl ©GynarTan
xapblyynaxag 20-29 HacHbixaHp 22.27+12.9
HF/MN XxaMrunH eHpep 6GancaH 6a GuewniiH
XUHMMAH WMHOEKCTAN xapbuyynaH cyanaxajg
X3BUMH XMHTOW TamMupygan XamrunH eHaep

TyBwuHL GanmHa. [MMpcoHbl  Koppensum
KO(P(OULMEHTUNH  TOOLUOX  Yy33X34 YpBYY
Hom 3yn
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