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ABSTRACT

The purpose of this study was to examine the effect of exercise and diet control program on nitrogen balance 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 without
energy deficit period(EEN) for one week, and exercise with energy deficit period(EED) for another one week, consecutively. The
intensity of the exercise was 60~ 70% of HRmax and the energy was restricted at 493 kcal /day. Daily mean total energy intake was
2,152 + 138kcal, 1,861 + 138kcal, and 1,368 + 87kcal for the period C, EEN and EED, respectively. The body weight for EEN
and EED decreased compared with the period C by average 1.2 + 0.2kg and 1.8 + 0.3kg, respectively. Of the body weight loss,
the fat mass decreased by 1.0 + 0.3kg and 1.5 = 0.5kg and the lean body mass by 0.2 + 0.4kg and 0.3 £ 0.4kg, respectively. Of
the daily mean nitrogen consumption was 9.1 + 0.7g, 9.1 + 0.8g and 7.1 + 0.5g, the daily mean nitrogen excretion from feces
was 1.3 + 0.2g,0.9 + 0.1g and 0.7 + 0.1g, and from urine was 6.7 + 0.6g, 6.6 + 0.5g and 6.7 + 0.6g, for the period C, EEN
and EED, respectively. Daily mean nitrogen balance excluding nitrogen excretion from feces and urine indicated +1.1 + 1.0, +1.6
+ 0.6 and ~ 0.3 £ 0.9 for the period C, EEN and EED, respectively. Despite the negative indication during EED, there was no
statistical significance. The daily mean creatinine excretion was 0.5 = 0.0g, 0.7 - 0.1g and 0.6 + 0.0g and the creatinine-height
index(CHI} was 85.1 + 6.7%, 83.8 + 6.6% and 81.0 + 6.5%, for the period C, EEN and EED, respectively, indicating little
significant difference among the periods. Taking above results into consideration, it seems the exercise program conducted for this
study did not substantially affect the nitrogen balance of the obese children, and may be used for the body weight control. However,
the adequacy of the energy restriction and amount of exercise applied to this study need to be further investigated as the nitrogen
balance indicated negative and increasing tendency of the creatinine excretion showed during the EED compared with period C,
despite the statistical insignificance. (Korean J Nutrition 34(6) : 637~ 644, 2001)
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Table 1. Physical characteristics of experimental subject

. Age Height Weight  Fat percent
Subject (year) {cm) (kg) (%)
L, MS 11.2 1439 56.1 36.7
K, YS "3 150.1 61.1 38.7
K, Wi 8.2 1355 53.7 38.9
), W 8.4 130.1 39.1 341
Y, DC 9.0 1335 34.7 32.0

Mean + SE 9.6 = 0.7 1386 + 3.7 498 + 5.1 36.1 £ 1.3
Each values are Mean + Standard error
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Table 2. Aerobic exercise program

S Period Frequency Time Intensity
(week) (day/week)  (min/day) (% HRmax)
Stretching 2 5 40 Maximum
Jogging 2 5 40 60 - 70
Swimming 2 5 40 Maximum
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Table 3. Blood pressure and clinical results of obese subject

Initial Final
Blood pressure(mmHg)
Systolic 90.0 + 4.5 96.0 + 2.5
Diastolic 640 + 2.5 660 + 2.5
Hemoglobin(g/dl) 156 + 0.4 155 + 03
Hematocrit(%) 48.2 + 1.2 458 + 09
Blood sugar(mg/dl) 954 + 85 89.6 + 3.7
sGOT(uniy" 188 + 1.0 16.3 + 1.5
sGPT(unit? 138 + 0.6 120+ 16
Al. Pase(unit)” 254+ 19 19.0 + 1.0*
A/G ratio® 1.5+ 03 1.6 + 0.1

Each values are Mean + Standard error

* : Significantly different at < 0.05 compared with the initial in the
same column as determined by student’s t-test

1) sGOT: glutamic oxaloacetic transaminase(Reitman-Frankel Units)
2) sGPT: glutamic pyruvic transaminase(Reitman-Frankel Units)

3) Alk. Pase: alkaline phosphatase

4) A/G ratio: Albumin/Globulin
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Table 4. Daily energy intake and diet composition during experimental period

Daily energy intake

% of total calorie

Source of protein(%)

Diet groups"
kcal/capita kcalkg BW Carbohydrate Protein Fat Animal Vegetable
C 2,152 + 138 42.6 738+ 08 104 £ 04> 157 £ 05" 345+ 131 645 + 13.6
EEN 1,861 + 138° 36.8 730 £ 1.27° 133+ 04 136+ 11" 3934106 606 + 106
EED 1368 + 87° 29.7 67.4 + 1.2° 146 + 0.4 179 £ 1.0° 365 % 141 634+ 14.1

Each values are Mean + Standard error

Values in the same column bearing different superscripts are significantly different among experimental groupstp < 0.05)
1) Diet groups are C: control period, EEN: exercise without energy deficit period, EED: exercise with energy deficit period



Table 5. Changes in body weight and composition during experi-
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Table 6. Daily dietary intake, fecal loss, urinary loss and balance

mental period of nitrogen during experimental period (g/day)
Diet N Weight Fat mass LBM® BMI}l Diet " Intake Fecal loss  Urinary loss  Balance
groups kg) (kg) {kg) (kg/m’) groups
C 489 + 51 179 + 0.6° 31.0 £ 27 252+ 17 C 91 +07* 13 +02 67 +06 +11+10
EEN 477 +51 169 +10° 308 +26 246+ 17 EEN 91+ 08 09+01" 66+05 +16+06
EED 459 £ 47 154+ 08" 305+ 26 237+ 16 EED 71 +05 07x01" 67+06 -03=x09

tach values are Mean + Standard error

Values in the same column bearing different superscripts are sig-

nificantly different among experimental groups(p < 0.05)
1) See the legend of Table 4
2) LBM: lean body mass

3) BMI: body mass index
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Each values are Mean + Standard error

Values in the same column bearing different superscripts are sig-
nificantly different among experimental groups(p < 0.05)

1) See the legend of Table 4
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Table 7. Urinary creatinine excretion during experimental period

. Creatinine CHP
Diet groups” 9
g/day mgkg BW (%)
C 0.5+ 00 115 + 0.7 85.1 + 6.7
EEN 0.7 £ 0.1 128 + 0.6 838 + 6.6
EED 0.6 =00 127 + 0.8 81.0 = 6.5

Each values are Mean + Standard error
Values in the same column bearing different superscripts are sig-

nificantly different among experimental groups(p < 0.05)
1) See the legend of Table 4
2) CHI = Creatinine Height Index =
mg of creatinine/24h ted by subject
g of creatinine/24hrs excreted by subjec X 100(%)

mg of creatinine/24hrs excreted by normal
subject of same height
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