JIE R A RS RSB A AR — Y B R A FE ) o SCPbak
20224F FEAE 15

7 AV — MBI 5 =X — KR BEEEG 2R LR F BT OBTE & OE

pEERS 4121020
K4 #ib o

[H]

EIKJ\QJXUWI\%%T%L:\ TR — AT B DU s DR ST B T OB EIC RIT 2 e it 975
AL,

[ 7]

HARNT AY—R33174 (B 23974, 291844 . REA2ZNZT o 7r—hREZEITV., [ERIOZEOSH A 55 B2
GEREOH EAPFAE LT, ZHEICB W T, BRI A RS RS OfF A2 HA L=, 7=, FTO rs1558902 T/A%
T K OMCAR rs17782313 T/CZ I TagManiBIZIVENT LTz, BRI AT 1L, T E 2B 1A BIBTLOF|
AR X —DRWEEE, PR BIORIAARE= R X —DOEWBRERIZH L TENLER 0, 1, BID
2TCRATHEN Y T FNDELELT-0~Z= 3D Ay — A ABERI AT T ZERR LT,

[ 5])
P T BT OGP IT B NETL5.9%, MR T15.4% (A REFH:24.3%, #:12.5%)THY, A REE CTHR BT
DOFEFENE DT (P < 0.001), B OZERLEELM AT EOREIL, BMHEARL N MRV TER
Tenotz, — 05, ZthE A RE M OF M CTod754 . ARBEMSRAIBZREEHIZB W TR AT R1o5
SIRBT LTI 5B T D2 AR E HMEL 22 5 7=[p = 0.038, Odds ratio (95% Confidence interval ) = 0.69 (0.49-0.98)],

[
AR EHAS AN 22 o2V T R ATRE = R L — TR AL E X LA FTO rs1558902 T/ALT & MC4R
rs17782313 T/CEA IR 57 B T OB (B L 7=,



Juntendo University, Graduate School of Health and Sports Science B PEk (Abstract)
2022 Master’s Thesis

Association of genetic polymorphisms related to energy metabolism with stress
fracture in athletes

Student ID Number: 4121020
Name: SUGIYAMA,Niji

[Purpose]

This study was aimed at examining the effects of genetic polymorphisms related to the regulation of energy
metabolism on stress fracture (SF) in athletes.

[Methods]

A total of 3,317 (2,397 men, 918 women) athletes participated in the present study. Information about SF
history, and menstrual abnormalities in case of women athletes, was collected using a questionnaire. The
FTO rs1558902 T/A and MC4R rs17782313 T/C polymorphisms were genotyped using the TagMan SNP
Genotyping Assay.

Genotype scores of 0, 1, and 2 were assigned to genotypes with low, intermediate, and high available energy,
respectively. The genotype scores were then added and the sum was transformed to a scale of 0 to >3.

[Results]

The frequency of SF was similar in men (15.9%) and women (15.4%). However, the frequency of SF in women
with menstrual abnormalities (24.3%) was significantly higher (p < 0.001) than in those without such
abnormalities (12.5%). In women without menstrual abnormalities, the frequency of SF was lower for those
with a higher genotype score than in those with a lower genotype score (odds ratio per 1 point increase [95%
confidence intervall = 0.69 [0.49-0.98]; p = 0.038). Notably, none of the athletes with a history of SF and a
genotype score of >3 were women without menstrual abnormalities.

[Conclusion]

Genotype score related to energy metabolism was found to be associated with SF in women athletes without
menstrual abnormalities. Further studies are necessary to validate this finding.



