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The characteristics of obese children
in relation to aerobic work capacity and
té changes in serum lipids.

Nobuko ISHII

1. The purpose of the present study was to clarify
the characteristics of obese boys in relation to maximal
oxygen intake ( Vo2max ), physical performance and to
changes in serum lipids after submaximal exercise.

2. Subjects were 13 healthy boys, 9 to 11 years of age.
They were divided into obese group ( n=6, Rohrer’s index
169 and above, termed as OG ) and control group ( n=7,
Rohrer’s index 117-128, termed as CG ).

3, Vo2max was measured on bicycle ergometer ( 50rpm ) by
progressive resistance method. Theréafter submaximal
exercise was undertaken on a bicycle ergometer ( 50rpm )
for 30 minutes at the moderate intensity which was

~ corresponded to 60 % of Vo2max. Blood samples were drawn
at rest and immediately after submaximal exercise,

4. Vo2max and Vo2max/LBM were almost the same in OG and CG,
although Vo2max/wt was significantly larger in CG,

5. Exhaustion time was not different between OG and CG.

6. There was no significant difference between OG and CG in
their means of resting values for serum total cholesterol,

triglyceride, free fatty acid and blood glucose,

JE X # K % 2
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7. Differences in serum total cholesterol, triglyceride
and blood glucose levels before and after submaximal
exercise showed no significant change in both groups.
However, serum free fatty acid increased significantly
in 0G, while the increase in CG was not significant.

8. From the results above, it was ascertained that
the increase of serum free fatty acid direct after
submaximal exercise was larger in OG than CG, while OG

was inferior to CG in Vo2max/wt.
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Table 1. Physical characteristics of subject.

Subject Age Height Weight Rohrer’s

(yr) (cm) (ke) 1ndex

N.H. 10.8 138.2 44 .50 169

o K.I. 10.2 138.0 51.92 198
g Y.K. 11.2 137.7 47.05 180
o 0.1, 9.8 142.6 52.66 182
£ 1K, 10.9 139.2 47.10 175
S.S. 10.6 137.8 46.40 177
X+SD 10.610.5 138,941.7 48,27+2.98 18019
M.Y. 11.6 138.7 31.73 119
K.N. 11.3 143.0 36.79 126

g Y.I. 10,73 140.9 35.90 128
B x.v. 10.8 141.6 35.20 124
§ Ha.I. 10.3 139.2 31.66 117
g K.S. 9.8 136.4 29.26 115
H.I. 10.1 135.5 30.96 124
X+sD 10.6£0.6 139.312.5 33,0712.65 12215
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Table 2., Skinfold thickness, body fat and lean body mass of subjects.

Subject Skinfold thickness (mm) Body fat Lean body mass
(Triceps+Subscapula) (%) (kg) (kg)
N.H. 34.9 27.3 12.13 32,37
. KL 45,5 34,2 17.75 34,17
°  T.K. 37.5 28.9 13.61 33,44
Y o.1. 43.5 32,9 17.51 35. 35
§ T.K. 42.0 31.9 15.01 32,09
° S.S. 39.5 30,3 14.04 32.%6
Xtsp 40,5%3.6 30.9+2.4  14,98%2.00 33,30+1.17
M.Y. 10.0 11.8 3.74 27.99
5 K. 18.5 16.9 6.23 30.56
5
£ Y.I. 15.6 15.2 5.45 30.45
<4 K.Y. 9.7 11.6 4.08 31.12
% Ha.I. 13.5 13.9 4.40 27.26
°  x.s. 12.6 13.3 3.90 25,36
H,I. 10.5 12.1 3.75 27.21
XtsD 12.913.0 13.5%1.8 4,5110.89 28,5612,01
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Table 3. Responses to maximal exercise.,

Subject Exhaustion Vo2max Vo2max/wt Vo2max/LBM HRmax RQ
time (sec) (ml/min) (ml/kg.min) (ml/kg.min) (beats/min)

N.H. 1227 1564 35,2 48,3 193 1.00

. K.I. 1162 1578 30.4 46,2 183 1.04

S v.x. 1291 1734 36.8 51.9 194 1.10

Z) 0.1, 1212 1637 31.1 46.3 186 0.96

§ T.K. 1249 1880 39.9 58.6 191 1.01
s.s. 1163 1545 33.3 47.7 201 0.99
X+SD 121746 1656+118 34.5t3.3 49.8+4 .4 191+ 6 1.02+0.04
M.Y. 1095 1507 47.5 53.8 188 0.90

2 K.N. 1026 1364 37.1 44.6 186 0.91

5

HoY.T. 1093 1515 42,2 49.8 193 0.94

S K.Y, 1293 1778 50.5 57.1 196 0.99

% Ha.l. 1054 1451 45.8 53,2 194 1.04

° x.s. 1225 1500 51.2 59.1 197 1.11
H.I. 1073 1524 49.2 56.0 195 0.93

1123191 15201117 46,214 .7 53.414.5 19%t4 0.,9'+0.07




Table 4. Response to submaximal exercise.

Subject Oxygen intake (ml/min)
1st stage 2nd stage 3rd stage
N.H, 628 780 973
K.I. 908 1014 1263
gi Y.K, 802 959 1166
eld]
A 0.I. 808 989 1128
§ T.K. 809 912 1075
N S.S. 763 890 1093
X+SD 78618% 924177 1116188 |
M,Y. 760 845 1035
& K.N, 636 740 747
5 Y.I. 732 754 940
J K.Y, 724 827 888
% Ha.I. 647 827 944
S K.S,. 643 835 939
H.I. 676 863 887
XtsD 688146 813143 911481
l
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Table 5. Serum total cholestetol, triglyceride, free fatty acid and
blood glucose levels before and after exercise.

Subject Total cholesterol Triglyceride Free fatty acid Blood glucose
(mg/d1) (mg/d1) (mEq/1) (mg/d1)

B A B A B A B A

N.H. 160.6 162.3 148.4 143.3 0.50 1.19 77.9 7.9

5 K.I.  180.6 133.1 113.6 148.4 0.26 0.24 111.6 115.8

tb Y.K. 194.8 208.9 90.4 133.9 0.32 0.78 78.3 85.7

% T.K. 203.9 208.9 110.7 170.1 0.21 0.56 80.4 9.7

S S¢S 148.1 187.3 153.5 153.5 0.86 1.09 73.0 94.8
F4SD 177.6120.8 180.1129.1 123.34+24.0 149.8412,0 0.43+0.24 0,77+0.35 84.2413.9 93.0112.7

M.Y. 129.8 151.4 56.4 65.1 0.22 0.41 82.8 76.7

§4 K.N, 158.1 113.9 186.1 212.9 0.25 0.40 74.6 66.0

S Ky, 203.9 212.3 139.7 112.2 0.65 0.59 9.4 91.9

.§ Ha.I. 171.4 184.8 92.6 68.7 0.88 1.21 89.0 88.6

<§ K.S. 148.1 133.1 40.4 40.4 0.67 0.75 76.3 13.4

H.I. 129.8 134.8 233.2 187.5 0.55 0.58 82.0 63,1

- XSD 156.9125.7 155.1%33.6 124,.7+69.0 114.5%64.6  0.54*0.23 0.66%£0.27 83,5t7.4  76.6%10.7

‘B: Before exercise, 'A: After exercise



Table 6., Comparison of Vo2max and VoZmax/wt between

preceding studies and present study.

Vo2max Vo2max/wt
(1/min) (ml/kg.min)
Obese group
' 1.656% 0.118 513,
Present (Boys,10.6yr,n=6) > 34.5%3.3
study
Control group
(Boys,10.6yr,n=7) 1.52020.117 46.2+4.7
? . | Bl
2z)
Ishiko et al.
(Boys ,10yr,n=15) 1.5610.24 45.4% 5.4
36) ,~(Boys,10yr,n=6) 1.34+0,17 44,4+ 4,79
Matsui et al.
1.57+0.14 43,2+2,98

(Boys,1llyr,n=6)

44)
Japan amateur sports association
(Boys,9-10yr,n=130)

1.30% 0.254

42,661 8,514
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