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The aim of the present study was to investigate effects of a 12-week aerobic exercise training program
and a gym-ball exercise training program on body composition, aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), adipokines, and cardiovascular risk factors in obese children with non-
alcoholic fatty liver disease. The subjects were separated into two groups, an aerobic exercise group
(z710), which practiced moderate aerobic exercise training for 12 weeks, and a gym-ball exercise
group (n=13), which practiced resistance exercise training for 12 weeks. The results of the analyses
are as follows: Weight, body mass index, and body fat were significantly lower (p <0.01, respectively),
whereas the VO, max was higher in both groups (p <0.01). Fasting glucose, insulin and HOMA-IR
levels were significantly decreased in the gym-ball exercise group (p <0.05), whereas adiponectin, AST,
and ALT levels were significantly increased (p <0.05, p <0.001, p <0.001, respectively) in both groups
after the 12-week exercise training program. In addition, our results showed that HOMA-IR, insulin,
and concentrations of C-reactive protein (CRP) were significantly lower in both groups. They demon-
strate that a 12-week program of regular aerobic exercise or gym-ball exercise yields beneficial effects
such as an amelioration of cardiovascular risk factors, body indices, and liver function in obese chil-

dren with nonalcoholic fatty liver disease.
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AR deol Adgaol M7aeuA 44
OL?:-H Ao} vluk 327} =

oz ]o]zl 754 0]
EER Howgo

0}‘/}01”4 bl et e X B e
H kol A 2 Y g
Z o &7} £ T AWRHSimple fatty liver) ?}771] 7JQ]
HAes7t A et} o) 71482 wA s 7psAo] s
Hg¢3&4 A7 (non-alcoholic steatohepatitis: NASH)
So] dgErEg I AZdAol HZ RZAEI JUH26].
Ludwig 5(1980)¢] HI¢Z&4 A¥ztdolghes Bty &
Aol el A5 A5E& & ol = ofe] Aol A LdF Azt

*Corresponding author
Tel : +82-51-200-1064, Fax : +82-51-200-7805
E-mail : sky9850@dau.ac.kr

Ago] 7ol HE Goz AR =
SH9TH10,19]. o} AWzEAB ] A5 A4 2
W84 AUAR fALS A 44719 2 o)

gul

o=

_ro{_l‘
>
=
o

9 0 K
ox i

—'t—hl-n:

Zrole] AWz Aol i3k Hale 1980 FHHEH 7F
w7k Qo BARY e vad Az Uik
Rashid 9} Roberts= 4-16419] A FQ 4of 36H S UFo2
22 AAE A sg—g}oq o] = 71%011/\1 H A 9L

ot

A
i) 2o Bl UEURT e APAo
2 wnBGTHIs 18], HE 248 1
Q) sy
12

3o 3o i

4 1
g0 4
52 H
>
=)
)
2
i1
B
o
N

=
rﬂ
*
_,>i
=2
R
RN
fuj
L
rir
o5
=l
-]
Q
>
(0]
=
=

, leptin, tumor ne-



1262 A3 38k %] 2012, Vol. 22. No. 9

crosis factor (TNF-0)¢} 22 adipokineE9] 57} v 4
Aed AP 34 v A g A348 57
wdo] e Ao ¢ lvh24,25].

ojel mhet H Mg A ATFH Y] B oA adi-
pokines 9] H& g gk AF7F o] FoAL glen,
Zeof HIRke] S Fo g whsls WS A
714l 3lolA o] 23 adipokines o #H-8-o
719 9= Aol

o7
[14]. #2 Schindhelm ‘5(2007)3 7% A4

E3 9
ob2 FAsHA BreiA A Fgre.

2 e
4 AN AY EAE Gy AL 2UY A Ind
A2 g9l Agacse Aol A

2=
o
2
4R 28 A0l BARE T & Aok oleh Do) M2
KB
=2
4

™
=
>~
>
2
o
oX,
olﬂ
mﬂt
E=8
i
P
1o
jg

5491@[22,23].

wetd 447 oFSEeIA wwe] ASHOE F
Je _6-]'04 /‘E—Vlﬂj\g} Eﬂ'x};ﬁo]-l— E/\% ]{:l\?_
3% o Auuel fuEe] S0l wet AW
T 9N A% R F7Ha Yom[17], TN 1
£ AR A o] Frkske] old i #4lol 57

-
ol
e

)
oift
e
o
ofo
=
ol i
[k R
)
=
pas
Y
e
>

=
=

fr Ho o
yu)

=
fos ol mix
)
>
e
o
of
o
= o
14
M o
tlo
ox |
AN o
N
=
fo¥)
=3
ae]
=
()
4 v
>

£ %
oX
o3l
N
O
-
oft
)
o o

1o
o
ro,
>
il
1o
rE
toby
il
=
of
ol

1o
)
=
lo
fr
ro
&
bured)
o
olN
2
o

o B Lo 2
&g
o>
i)
r-l
i)
ot
O
S

o oY el

« M e
Ho
e
Ho
offl
ml
i)
T

13,
o[lN
B

=
@
=
1o,
P
ol
i
ox,
=
o
o
=
o
o
1. t
>,
>,
_O|l',
pats
7Q
FFI
>
2 0% ofN

ol —1011
offt
lo,
>
&
_>|:
oEL
m[o

T 1998L4 msuourgm of| A
$2=2 Hu7 o] BMI HEY S
>120%0ﬂ Fsln, A8F A A 1L
A ool 2 g AE HA s HY
A AF wWEY o] 50w R4 g,{g ;

l=
2N

> N 3% N M, o

A
TR B Lojal
<

SIS ) 47
=
5

e
e

1
ok
S

10 dlo

Fll‘ m}o

F—\—'

o o
Aoy F
B

o

£,

(o3

A

ol
o
fitl
ol
a2

B
FN

103, #4215 &5

o, ARl 4

Prl',

3
ey
oo
1r-m ol

A2 2 AHTY 57

2 Ao} 4774

HelRl A, Al

)x100/ REA T2 A
%L A EL F
HAEEA A %

& AALES 994

229] Y& o] &3 AT £ 7](Venus 5.5, Jawon medical

Korea)E ©]-&3to] 4 8t5ith
sttt slglsd=
AESA 7hedlE S48

o) g3o] A4

[e)
A 12H 5ZF

o

1—0‘!
m il
rﬂ

R

A} QEUT MA
TEELZIHY /‘a Al A3 127 Fof HAoFH8 A
(Quark b* Cosmed, Ttaly)Z ©]

AAFASE A AF
248 ol%

e

Z2EEL YA ANLER

(ACSM 2005). 12
== ACSM (2005)4
(fast walkmg or jogging 50%HRR)=Z A
AP 2 [VO,=3.5+0.2(%
ARAYE ol 2 ALY AY

E)H0.9(FE)x

o] &% (speed)st BAME(% grade)E

Table 1. Characteristics of subjects

T ekt SR ¢
ml/mm O]’E} Z78HA %?3 785, Azt

Variable Aerobic (n=10) Gym-ball (n=10)
Age (yr) 12.10+0.57 12.60£0.52
Height (cm) 146.01+7.47 147.24+6 .97
Weight (kg) 53.89+7.68 54.43+6.80
BMI (kg/m’) 25.16+1.47 25.03+1.54
Body fat (%) 28.26+2.89 27.91+1.91
WHR 0.90+0.06 0.87+0.08

Values are meanS.D., BMI: Body mass index, WHR: Waist

hip ratio
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Table 2. Aerobic exercise program
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Section Time (m) Intensity Period Frequency
Warm-up 10~15
Treadmill 300 kcal consumed time 50%HRR 12 weeks 3/week

Cool-down 10~15
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Table 3. Gym-ball exercise program

Section Time (m)

Exercise program

Methods

Warm-up 10~15

Walking, Gymnastic & Stretching

Gym-ball

. 50~60
exercise

Gym-Ball Bear walking
Gym-Ball Push up

Gym-Ball Dumbbell press
Gym-Ball Shoulder press
Gym-Ball Dumbbell biceps curl
Gym-Ball One hand triceps extension
Gym-Ball Back extension
Gym-Ball Hip bridge

Gym-Ball Squat

Gym-Ball Twist lunge
Gym-Ball Leg curl

Gym-Ball Crunch

3/week
10rep/2~3 set
RPE 10~12 intensity

Cool-down 10~15

Walking , Gymnastic & Stretching

Table 4. Change of body composition

Variable Group Baseline 12weeks tvalue pvalue

iR Gyt 072006 sy 0o

g M mmawmme
Values are meantSD, SBP; systolic blood pressure, DBP: diastolic blood pressure paired t-test:" <0.05, Mp<0.01, i <0.001,

independent t-test: ~ p<0.05, ~ p<0.01,  p<0.001
I EO001, pR0.001, 2<0.001), AE SFTAME €5 ARG HAL LE5TH JE $57 BF 47 F8H S7egn
&% % TC, LDL-C, TG7} frelatAl 7438k a(p<0.05, (p<0.05, p<0.01), Leptine F 5ol A Ztzt f9)31A 7ha
7<0.05, p<0.05), HDL-C= 93t S718he A2 YElyt e A0 E YERTHpR0.01, p<0.01). 1Y J& = &
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e FTAM FostA Histe ASR dehgoy EFTANM 2t fFofetA Faste AeE yeERoy
(7<0.05, p<0.05 p<0.05, p<0.001, p<0.001), A& Zholl= 213 (p<0.05, p<0.05), & ztell= st eol7t gle Aoz
Zol7h gle Ao E Yt e
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Table 5. Chang of serum lipid and Liver function test index
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Variable Group Baseline 12weeks tvalue pvalue
Cogn M mmER S mmrm
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Values are meantSD, TG: triglyceride, TC: total cholesterol, LDL-C: low density lipoprotein cholesterol, HDL-C: high density

lipoprotein cholesterol, AST: aspartate aminotransferase, ALT: alanine aminotransferase, paired t-test:” <005, **p<0.01,
7<0.001, independent t-test: ~ p<0.05, = p<0.01,

<0001

Table 6. Change of adipokine and cardiovascular risk factors

#H##

Variable Group Baseline 12weeks p T
R TR
R T
T R R
TNE= (ng/m) Gumba 1501201 R

Values are meantSD, CRP: c-reactive protein, TNF-a: tumor necrosis factor-o paired t-test:” <0.05, ##p<0.01, ###p<0.001,

independent t-test: ~ p<0.05, ~ p<0.01,  p<0.001
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