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Abstract

Purpose : To identify changes and relationships in the fat mass and obesity associated (FTO) gene polymorphism, body
composition, and physical fitness from childhood to adolescence over a three-year period spanning elementary school to middle
school (2015-2018)

Methods : A total of 84 male student participants were divided into two groups based on FTO genotype: aatat (group A) and
tt (group T) and tracked down. Body composition, cardiovascular endurance, flexibility, muscle strength, power, and other
characteristics were measured in the two groups in both 2015 and 2018, respectively, and the changes over the three-year period
were analyzed and compared.

Results : Increases in height and weight did not differ significantly between the two groups, but body mass index (BMI) was
significantly higher in group A (p=.035). With regard to physical fitness, there was no significant difference in flexibility, but
cardiovascular endurance, strength, and power were significantly higher in group T (p<.001, p=.063, and p=.040, respectively).

Conclusion : Group A is more likely to become obese than group T because of their lower level of physical fitness and increased
BMI relative to group T. This result supports previous studies showing that group A has a relatively low level of physical activity
and a greater tendency to eat fatty foods as compared with group T. Therefore, we suggest that the FTO gene polymorphism should
be identified early and that students educated on diet and physical activity to help prevent adult obesity.
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Table 1. Homogeneity of physical characteristics from 2015 subject (n=84)
A(AA+AT) type (n=26) T(TT) type (n=58) F p
Age (years) 12.44+0.25 12.45+0.20 2.116 150
Height (cm) 154.86+9.45 152.28+6.96 3.735 .057
Weight (kg) 49.20+10.90 45.96+7.74 1.733 192
BMI (kg/m) 20.30+2.91 19.83+2.82 519 473
2. ARy Lysis bufferE {11, TS BsjA|A Erf o] A5
o 400 plE 8l A FE= &7 F DNAE 55417171
) AtA+d =8 {18l 100 % oghE 500 plE w55kl npo] A= utolsl
gAlRfe] AATA B AAH7] A Hbioclectric = OIER & AolE F 4 °C 2 @zrd ddEe7el
impedance analysis; BIA)S 7|¥tS &2 Inbody-7202 A& FHE Sl 13,000 pmef Al 1027 Ao skttt
’5}-0:] 24319t =24 ool oA AT giaAl Ao o] % AFZNS Wil 70 % ek 800 ul XS 24 F

Fﬂ"ﬂ/ﬂ =4 A 20EL} o}A o H?fF 5 A]Eﬂo]_oﬂ
(body mass 1ndex; BMI)O]E},
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EZ3FHE 5~10 mn do]o] =k 2-37b5S tbeo] W &

ol
Az A7 F Agee] ZRADW) Ho] DNAZ
8| =a19let

E3} DNAZ Table 29| PrimerS ©]&3}o]
PCRE 73l SZA|Fth PCR product size7} 169 bpojl 4|
TF UERGR TT type, 200 bpofl AR LERLER AA type,
169 bp2} 200 bpojl B5F LEFLH AT type o2 8381
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L5 1]); 50 p, 10x reaction buffer; 5 uf, Primer

mix; 0.6 uf, 0.2mM dNTP; 1 ul, Tag DNA polymerase;
0.25 wl, =F<(distilled water, D.W); 43.15 w0

Table 2. Primer sequences for PCR of FTO gene polymorphism

Primer FTO Primer sequences Mer

F (out) 5'-TGGCTCTTGAATGAAATAGGATT-3' 23

R (out) 5'-AGCCTCTCTACCATCTTATGTCCAAACA-3' 28

F (in) 5-TAGGTTCCTTGCGACTGCTGTGAATATA-3' 28

R (in) 5'-AGACTATCCAAGTGCATCTCA-3' 21
3) HHEH 7= vhgell 82 7 77k Aol AR E 5 St
201591} 2018 0] Zhzb S A A E E 7pA| AE 0] Ao AHAYE FH5HH 23] F o =2 FAE V5L
2 etk 50 m gl AR olgstn B &

PAPS(physical activity promotion system) 3= 18-85 A}
43}10] Al 35 2 v(Kim¥} Shin, 2017) YA 7349
7b Wi Lol wheh sta Aswol A AAIsHgTh

() AT AH Bsr 4% QTS BEH
o PAPS jrel 7% 20972 A4Stk A8 FAb

= A2k 20] A AEGol ko] ATUAE 2ok
Zhck thal Wl o BAS 38 ok Uk AAG 5 Qb
A AR 33 ZAste] AR EEAS BACR A
Shedeh. (AA ERAS = DIQxP)X100, D27 &5 A
AT, P2 I A28 T GG T

), 8 dgelzlt 20 m AeE 11 217o] %
S A5 gel S| PHsiol GRIZ M AAEE
) 415} o] o] E3b ] oL UPXW 24 3]
4728 Hw 248 Fastech

@ $A4-9% o 39 A FEol WA 4AE 2
2 ol £ AdelNg V1S 2Astdon 28] 3
o e £AE /1Sskack

() &AL E 719k 50 m gelv|2 2t
PAPS el 7% 2082 Herstahict AlAtel el

oA ASA s A

3. AEA e
2 A9 AgA et FA 249 SPSS version
21.0 Z2IPE o] &steh At 7F 57 ttestE AA

sgon gofze 0052 A

o_>i

st}

o a3 23
1. BAALS] FTORAA oy B
o 42te] FTO A2} thd E3L Table 33+ ZHo] A%

tho] 26™(30.95 %), T ko] 587(69.04 %) O & LR
=y

Table 3. Distribution of FTO gene polymorphism

FTO gene type

Participants (number)
A (AA+AT) T (TT)

2015, 2018 (n=84) 26 (30.95 %) 58 (69.04 %)

A (AA+AT); AA homozygous, AT heterozygous, T (TT); TT
homozygous
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dake] FTOgA% ol o Al
© Table 49} 2T} 7] 4% 3} A% Sl
apol7} QlgloLt BMI Hslol A EAH o= go
ol7} LR O.m(p=035), A Ztko] © = Eo| BMI
e wet.

Table 4, Changes in the subject's characteristics

Type
A (AA+AT) _ p
(n=26) T (TT) (n=58)
Height (cm) 16.56+4.82 18.12+5.58 1.230 222
Weight (kg) 14.8143.69 13.91+6.69 .640 524
BMI (kg/mr) 1.77£1.70 0.80+2.03 2.150 .035

3. QAR FTOSAA ol Ha A2e] wsle

@S] FTORZA vl w8 Ale] ¥3h= 2018
I 2015 9] Apolof whEf A9k T Hehs wlaskit:

d
RS f94S AR BE A4 THH
PAE FolsAl Btk o Ams AnA7E

(p<.001), -<(p=.006), == (p=.040)9] A= LHERSE
CH(Table 5)(Fig 1).

Table 5. Changes in the subject's physical fitness

Type
A (AA+AT) 1 ) t »
(n=26) (n=58)

CE (score) 0.54:£4.69 403413 3440 001
Flexibility 5.7746.22 467£645 733 466

(cm)

MS 12.3043.11 14894423 2804 006

(kg)
MP (score) 1.00+3.42 290£4.01 2092 040

CE; cardiovascular endurance, MS; muscle strength, MP;
muscle power

Cardiovascular endurance (score)
=N
-] n -] h -]
; E
P
= n = n
T
=] n =] h
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2015 2018 2018-2015
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2018-2015

Fig 1. Changes in physical fitness, AA+AT: AZIC
TT: TRIEL *p.05, **p{.01, ***p{ 01
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