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The purpose of this study was to examine the effect of 12 wk of aerobic exercise on lipid profiles,
antioxidant enzyme activities, oxidative products, and autonomic nervous activity (ANA) in children
with obesity. We studied 16 children with obesity and 19 age-matched normal weight controls over
a period of 12 wk, during which time moderate intense running exercise was performed.
Measurements included peak oxygen uptake, body composition, blood lipid profiles, ox-LDL,
8-OHdG, SOD, GPx activities, total mRNA, and ANA. There were no differences in body weight be-
tween periods in the OW group, but body weight increased after 12 wk in OR and CO groups. There
were no differences in WHR between periods in the OR and CO groups, but the WHR values de-
creased after 12 weeks in the OW group. In the obese group, the baseline TG was higher than in the
controls (p<0.05), while the ANA level was lower. There were differences in antioxidant enzyme gene
expressions between periods in all groups. In conclusion, oxidative damage and antioxidant enzyme
activities in obese children were found to be similar to those of normal weight children. However,
TG was higher and ANA was lower in obese children than in normal weight children. These results
indicated that increased TG and decreased ANA levels begins in childhood in obese patients. Also,
regular aerobic exercise may modify the antioxidant enzyme gene expression in early life.
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FHEA AFEI QL ovH41], T ofd 4] A7) £ AFdE 1998 thghaol et s) o] ke Aof E YA
2 b T gEE A7yt F53 AR ol wEkA, A2 9 A S 25X 7102 & ADFAFBM)>5% e
A8H 7159 AFAREA AFEET AT HEE 9T HITE (%)>120% ) S 3aHe 9~1341 dH 9] vk Fdxiojgo)
A5t vtk AHEEH & o8 7]FoE AT M7 S 20% 7 o5 T2 Fod T 108 AUEHETL
Azt Azt Z,U4HA 10%9e 2e7|FdTo R, a8 A4AT ofd
A AFES St APAAE AP vjgroz Qs o] 208 XTI oE AAsPoH, fxvs BE7|FdT
AW AZF3 Fxsp7t Ay 2EY2E fdstal, $45 I 2L 25s JEAFY TR0 g g EdT 4
WAsEo s wHste WA AR S & F Ao, I 27 19 ALJAIA
Ax FEAQ Ho] H& Hgke: FH A £FO0F odd TS 1277 F3 339 fith 2% ZEIAHOE AN
F Ay Alsdt 5% #HEE AT E BY, Ozcelik 5 3FATh +% 4= HRR (heart rate reserve) 40% (27]&d
[3B]& 612 THoZ PaZ Yoo A Aarg FFo] Ba )¢ HRR 60% (28171 &dT)2 2AsI9oH, &84
HAT%L 9oH, dolE FH EYed 27 FH R HRR 40%9} HRR 60% =& Al 7|QE &% 228 LHFS
F a2yt ok Rusty 37 o & dTEL EF Hint Abetd 3 150 keal & AU 4= A= HAE S5ATE
A o R g AFEolH, Hittoldo| & tiifoe = it #8353tk
s} ol AstE 98 A 259 T4 A A%, WHR (waist-hip ratio), 121 A A2 A4& 24
AT14]E AgHA o, ool & o Z FHANNIRE 7](Venus 5.5, AL H| T )& o] &3t FH34A 1, A&
o} AEH A3 ol WA= FEFE AHS ATe 4l AAA AANE JPAe CM5 G5 AAEE A P Z A
n g3 FEolth 53], B AFE] BATY 25EHT 2311, 1024 Hz, 13 bit FEA opd2a Yxg(A/D)
Hla, e o|EFd EY =T 27 Edd tigk Aol ¥ 8H(Trans Era410, Utah, USA)3F & B8 93] A st=
gk Zolglon, AFHdEs A% #2 4x9 47 &% tjzAd dolE & A3t Ak Aut ME o2 5 E 2A&4
¥ =2 AEY 27] 59 %5 v A5 AT e BEETS Hrkely] Y8l AHE RRTES 1 ms RN =
Table 1. Change in body composition after 12 wk
) F-value two-way repeated ANOVA
Variable Group Baseline 12 wk -
Group Period
. oW 149.28+6.00 151.11+6.37°
Height $ "
- OR 149.05£8.23 150.95+8.24 1163 101.816
(cm) co 146.47+1.72 148.15+1.68
Weight ow 57.58+7.14" 58.36+8.30*
kg OR 58.42+9.61% 59.95:9.80% ¥ 21.408* 33.590%*
(kg) Co 40.79+7.71 4243+819*
%Fat oW 25.48+2.19" 25.02+2.74*
Eo/e)‘ OR 25.70+2.78”* 25.23+2.17* 76.840** 2.691
° Co 11.87+5.66 13.42+6.19
Oow 0.93+0.05" 0.90+0.66" ¥
WHR OR 0.92+0.04* 0.91£0.03* 30.921* 7.919%
co 0.81+0.04 0.81+0.04
Mean+SD.

*p<0.05, *p<0.01, *p<0.05: CO vs. OW and/or OR (p<0.05), **p<0.05: OW vs. OR (p<0.05), 'p<0.05: Pre vs. Post
OW: Obesity walking training group, OR: Obesity running training group, CO: Control group, WHR: Waist hip ratio
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Aotal 2 Hz A9 HlolH = WEstglth A9 dolH
o] DC 4% E= 43S AlA38t Hamming type data win-
dows E3}4 1,024 Hz9 94 o8l S 1% fast fourier
transform (FFT) ¥ &slal 9t9] 2HEGJS Fa¢ich fojxl
A EJo g Y ARASNAE S &4 AF3 a3tk
B gEs ART AN AAE AdelA QRS A1
Z5H T Al&a €2 S48, Avs WE T 4
Fut= W9 VLF (0.007-0.035Hz), LF (0.035-0.150Hz), HF
(0.150-0.500Hz) ] t}. A% #412 R 221 (2005)ZZ 15 o]
&3kt

FZd 2887 4482 ¥ Hitachi 7475 ©] &3}
enzymatic colorimetry 2] & o|&¢ s R o2 F43)
AL, IUE AT SY g EG ACE A I 2HE
2 YE Hitachi 7150< ©]-&3}4 enzymatic colorimetry 2]
5 o8 A AR £ 84 oxLDL $E=
murine monoclonal antibody mAb-4E6E ©]-§-3}4] sand-
wich £2:-AZ immunosorbent assay A2 2431921,
8-OHdG+ DNA damage ELISA kit (Assay Designs, USA)=
735t SODS} GPX& s ZF 2 W& 0]§-3fe] Rocheiil
(29122)9] cobas MIRAE ©] &3 UVHo & #Ast5th

Total RNA(ribonucleic acid)= RT-PCR (real-time poly-
merase chanin reaction) W< o] &34 =, RNAE A=x
% DEPCE st T/F% 50 ul= 833t spectropho-
tometerZ §FTE ZH8lY A F I A AKreverse tran-
scriptase; RT)E 33t o] F, 9 primers AH&-3t4
& AHES(Polymerase Chain Reaction; PCR)S 43§39
. SOD (402 bps; F primer, 5-AGGGCATCATCAAT
TTCGAG-3’; R primer, 5-TTACAC CACAAGCCAAACGA

i

N oo |

Table 2. Change in lipid profiles after 12 wk

- 3), GPx (405 bps; F primer, 5-GCGGGGCAAGGTACT
ACTTA-3; R primer, 5-CCCACCAGGAACTTCTC AAA-
3). PCRY WxFOZX 36B4 (228 bps; F primer, 5-
CATGCTCAACATCTCCCCCTTCTCC-3; R primer, 5-GGG
AAGGTGT AATCCGTCTCCACAG-3)E A3tk PCR
FTHHHS-E U°Coll A 138, 60°Coll A 13, 72°Coll M 189 =7
O 2 30cycles FR3H P, o]Fo 72°CAA 1083 B F
gaFAth. PCR HH34HE-S 1% agarose gel A7 YEHo =2
gl

2 AdFoA 42 A5 £42 FA H71A SPSS Win

A2
1208 o83t 71& FAFE AEedld 15 ¢ 125 &
Qo] At Fdol whE AAY, BAHE B ARAET
715l hE FA A el HESAHA A ojdEAt
w24 (two-way ANOVA by repeated measurement)< ©]-&-
Ao, froFE a=0.052 At

2 3

Fd A -5 AT, AAY, WHRS CO (control)i-oll H] 3]
OW(obesity walking group)w¥ OR (obesity running group)
T3 Eko W (p<0.05), 12F F AFL ORTH

= o8l 27183, WHRE OWZo A et -9

&
3 OWT# ORT EF FoJ3tA =A vebist o vH(p<0.05),
A7) rel= ol g ZFol 7k YA ef gtk SOD it '
oA COTF H W (OWTZ ORT)S F 1§ EF ¥d
Aol Hlg) 127 4 F o] FrhstgeH, GPXE COw9
AT LR R Zol7F YehdA] GAA T, Blvkt & S71E

F-value two-way repeated ANOVA

Variable Group Baseline 12 wk Group Period
TC oW 167.77+32.77 183.21+54.13
(mg/di) OR 176.39+29.93 181.09+34.97 1.006 1.622
CO 165.44+30.31 170.50+26.73
c oW 196.15+103.29* 183.11+108.00*
(mg/d) OR 226.23+73.70% 178.25+34.10% 8.590%* 0.276
CO 76.44+49.73 83.88+31.75
HDL.C OW 51.63+15.14 56.98+12.98
(mg/dl) OR 43.82+17.07 49.98+12.96 3.281 1.247
CcO 60.76+16.41 59.59+12.14
LDLC oW 76.91+45 49 89.61+58.55
(mg/d) OR 87.33+30.12 95.45+35.29 0.158 1.948
CcO 89.39+30.89 94.14+23.56
Mean+SD.

*p<0.05, *p<0.01, *p<0.05: CO vs. OW and/or OR (p<0.05), **p<0.05: OW vs. OR (p<0.05), 'p<0.05: Pre vs. Post
OW: Obesity walking training group, OR: Obesity running training group, CO: Control group, TC: Total cholesterol, TG:
Triglyceride, HDL-C: High density lipoprotein cholesterol, LDL-C: Low density lipoprotein cholesterol
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Table 3. Change in oxidative products, antioxidant enzyme, and autonomic nervous activity after 12 wk

F-value two-way repeated ANOVA

Variable Group Baseline 12 wk Group Period
o LDL oW 50.45+14.19 58.45+17.83
/1 OR 50.33+15.82 67.46+16.99 1.725 3149
(U7l o 60.70+22.01 64.87+16.97
oW 49.88+10.84 54.20+18.82
8'051‘1? OR 51.17+9.44 50.08+16.31 0.809 0.079
(ng/ml) Co 49.43+13.06 49.11+10.56
soD ow 2.86+0.63 2.60£0.29
(U/m) OR 436+2.58 3.22+1.64 1814 2.944
o 2.79+0.89 2.54+0.99
aPx ow 2421+11.91 55.49+24.46
(/) OR 39.05+16.93 40.96+26.03 2.759 3102
o 32.66+7.41 31.27+20.59
P oW 3.06+0.23* 3.25+0.19
ims) OR 3.16+0.29 3.20+0.45 4.430% 0.000
° Co 3354025 3.04+0.32
VLE oW 2.24+0.29% 2.54+0.29
ime) OR 233+0.23" 2.50+0.44 5.805% 0.338
S Co 2.63+030 2.33+0.42
L [ 2.81+0.21% 3.05:0.23
ms) OR 3.02+0.27 3.00+0.46 5.705% 0.031
S o 317026 3.05+0.34
HE ow 2.63+034 2.77+0.17
ms) OR 2.58+0.35 2.80+0.46 2378 0.001
° o 2.83+033 2.67+0.40
MeantSD.

*p<0.05, *p<0.01, *p<0.05: CO vs. OW and/or OR (p<0.05), **p<0.05: OW vs. OR (p<0.05), 'p<0.05: Pre vs. Post.
OW: Obesity walking training group, OR: Obesity running training group, CO; Control group.
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Fig. 1. Express of SOD and GPX mRNA.
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