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Effect of exercise and energy restriction on hlood pattern

in obese children
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Abstract

The purpose of this study was to examine the effect of exercise and diet control program on blood pattern
in obese children. The subjects of this study were five obese boys aged from 8 to 12 participating in the control
period(C) for 3 days, exercise period(E) for one week, and exercise+energy restriction period(EER) for another
one week, consecutively. The intensity of the exercise was 60~70% of HRmax and the energy was restricted
at 493kcal/day. Daily mean total energy intake was 2,152+138keal, 1.861+138keal, and 1,368 +£87kea for the
period C, E and EER, respectively. Body weight of after the program was significantly decreased from 48,94+
511kg to 4594+474ke(p<0.01). And skinfold thickness. %fat. lean body mass, body mass index were
significantly decreased(p<0.01). Blood sugar concentration was not significantly affected by weight loss, but
alkaline phosphatase activity was significantly decreased. Concentrations of total lipid, LDL-cholesterol,
triglyceride, phospholipid were not significantly decreased. But concentrations of HDL-cholesterol,
%HDL-cholesterol, free fatty acid were significantly increased and concentration of VLDL-cholesterol,
atherogenic index were significantly decreased. The results of this study showed that the obese children had a
tendency to decrease coronary heart disease risk in the respect of plasma HDL-cholesterol and
VLDL-cholesterol concentration by the exercise plus energy restriction program. Thus if we apply the lower
intensity or duration of exercise for them this program might be more effective on the obese children,
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Table 1. Physical characteristics of each subjects.
subject  Agelyear) Height(cm) Weight(ks) BMI(ke/ni)

1 112 1439 56.1 271

2 113 1501 61.1 211

3 82 1355 537 2022

4 84 1301 39.1 2307

5 90 1335 347 195
Mean+SE 96107 1386+ 37 489451 52+1.7
BMI : Body Mass Index
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Table 2. Aerobic exercise program

Fxercise Perid  Frequency Time Intensity
(week)  (day/week) (min/day) (%HRmax)
Stretching 2 5 40 maximum
Jogging 2 5 20 60~70
Swimming 2 5 60 maximum
Basketball 2 5 30 60~70
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Table 3. Daily energy intake and composition
during each periods

C E EER
Energy intake(ked/day) 2152+138° 1861+138° 13681300
CHO 738408  730£12 674212
% Energy  Protein  104+04° 133104® 146404
Fat 1574057 136+11°  179+1¢°
Values are Mean+SE.
C : Control period

E : Exercise period

EED : Exercise+Energy Restriction period

CHO : Carbohydrate

Values with different alphabet are significantly different at p<0.05.

14 Hi Qi 432 Y2717HC), +E717HE)
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Table 4. Changes in body weight and composition
before and after weight control program

Before After

Weight(ke) 4894£511 4594 +474**
Biceps(m) 14.64+1:68 1236059

Triceps(mn) 25.80+1.86 2254+099*
Subscapular(m) 2268246 1876+2.15*
Abdomen (an) 30.16+1.388 27.82+162%
Sum({m)" 9330707 81064485
%pfat B6.RB+13H RAL17BH
Fat weight(ke) 18481257 1548£2.23**
Lean body mass{kg) 32024298 3046£259**
Body mass index(kg/nf)  2519%174 23661158%*

Values are Mean£SE.

Y The sum of triceps., biceps, abdomen. subscapular skinfold
thickness,

* Significantly different by paired t-test at p0.05

** {001
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Table 5. Blood pressure and concentration of hemoglobin,
hematocrit, blood sugar, albumin / globulin ratio
and GOT. GPT activity, alkaline phospatase
activity before and after weight control

program
Before After

Blood pressure(mmHg)
systolic 90.0+45 96.0£25
diastolic 64.0£25 06.0£25
Hemoglobin(g/dl) 156104 155103
Hematocrit(%) 482£12 458409
Blood sugar{mg/dl} 954+85 896437
sGOT(R-F unit) 18810 163415
sGPT(R-F unit) 138106 120416
Alkaline phosphatase(K-A unit) 254%19 19.0+£10*
Albumin/Globulin ratio 15+03 16201

Values are Mean+SE.

sGOT : Glutamic Oxaloacetic Transaminase(Reitman-Franke! Units)
sGPT : Glutamic Pyruvic Transaminase(Reitman-Frakel Units)
*Significantly different by paired t-test at p<0.05

Table 6. Concentrations of plasma total lipid. total
cholesterol, LDL-cholesterol, HDL -cholesterol,
VLDL-cholesterol, %HDL-cholesterol, atherogenic
index before and after weight control program

Before After
Totat lipid (mg/db) 6800831 63061682
Total cholesterol(ng/dD 1870+ 81 1926+ 69
HDL-cholesterol{ng/dI) 518+ 29 702+ 64
LDL-cholesterol (ng/dl) 1007+ 56 1085+ 23
VLDL-cholesterol{ mg/dl) 35+ 51 143+ 76*
9%HDL-cholestercl 279+ 20 U6t 29*
Atherogenic index 27+ 03 1.8+ 02*

Values are Mean+SE.

HDL-cholesterol : High Density Lipoprotein-cholesterol
LDL~cholesterol : Low Density Lipoprotein-cholesterol
VLDL-cholesterol : Very Low Density Lipoprotein-cholesterol
%HDL-cholesterol : HDL-cholesterol X 100/total cholesterol
Atherogenic index : (total cholesterol-HDL-cholesterol) /HDL-cholesterdl
* Significantly different by paired t-test at p<0.05

** p(0.01
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Table 7. Concentrations of plasma triglyceride, phospholipid,
free fatty acid before and after weight control

program
Before After
Triglyceride(mg/dl) 19204271 1323+ 97
Phospholipid (mg/dl) 17641148 1794+10.7*
Free Fatty acid(nEq/l) 200+ 21 301+ 33

Values are Mean+SE,
*Significantly different by paired t-test at p{0.05
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