(MEXRERMAR F145% 1997]

BEGERICK BMAERSOEET

ok f& W HF OB OF AN E R O, E OB O
BIVHEER K% - AR EFHE™

Effect of strenuous exercise on blood constituent I

Kenji Fukunaga, Munehiro Yoshida, Toshiko Ono and Naoki Nakazono

Department of Public Health Kansai Medical University

The effect of strenuous exercise on blood constituent was examined. Studies were made on healthy 13
members (18 to 27 years) of the canoe club of a medical university who participated in summer training
camp for 7 days. Situation of food intake on before and during training camp were also evaluated. Intake
of total energy, protein, and carbohydrate during training camp were increased when compared with that
of before training camp, but intake of fat as not changed. After training camp, serum total protein, albu-
min, and total electrolyte (Na*, K, Ca®") were not affected. Serum GOT, GPT, LDH, and CPK activities
were significantly increased. RBC, Hb, Ht and serum haptoglobin were significantly decreased and reti-
culocyte was increased after the camp. Serum Zn level were significantly decreased but Cu and Fe levels
were not changed. Serum antioxidative substance (ascorbic acid and a—tocopherol) levels were signifi-
cantly decreased, while lipid peroxide level (malondialdehyde) was significantly increased. These data

suggest that strenuous exercise can result in a decrease of RBC, Hb, and Ht with oxidative damage.
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Table 1. Situation of food intake on before and during training camp

Before During During/Before
training camp training camp
Total energy  Kcal/day  2382.5%715.0 3209.82608.1** 1.35
Protein g/day 82.2+ 20.4 116.5+ 19.0** 1.41
Fat g/day 82.1+ 25.5 91.6+ 15.4 1.12
Carbohydrate  g/day 298.7+ 84.0  460.8+110.5** 1.54
NaCl g/day 10.1+ 2.4 11.8+ 2.1* 1.15
K g/day 2.3+ 0.7 3.4+ 0.7%* 1.45
Ca mg/day 443.01+254.8 666.7+191.8* 1.51
Fe mg/day 8.9t 2.3 17.0+ 7.4%* 1.91
Zn mg/day 6.1 1.9 6.9+ 1.1 1.12
Cu mg/day 1.0+ 0.5 0.9+ 0.2 0.93
AsA mg/day 139.4+143.2 171.7+140.8 1.23
a-Toc mg/day 8.7+ 3.9 7.1+ 1.8 0.81

Valuea are means + SD. n =13. *p <0.05, **p <0.01
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Table 2. Effect of exercise on serum total protein, albumin, and total cholesterol

Before After After/Before
exercise exercise
Total protein g/dl 7.2+ 0.3 7.1+ 0.4 0.97
Albumin g/dl 4.8+ 0.2 4.7+ 0.2 0.96
Total cholesterol  mg/dl 174.7+£29.3 161.7+30.6%* 0.93

Valuea are means & SD. n =13. **p <0.01

Table 3. Effect of exercise on serum Na, K, and Ca levels

Before After After/Before
exercise exercise
Na® mEq/ 140.8+1.5 142.0+1.3* 1.01
K*  mEg/l 4.340.2 4.14£0.3* 0.94
Ca®"  mg/dl 9.44+0.3 9.6+0.3%* 1.02

Valuea are means = SD. n =13. *p <0.05, ** p <0.01

Table 4. Effect of exercise on serum GOT, GPT, LDH, and CPK activities

Before After After/Before
exercise exercise
GOT unit/ml 20.0+ 6.5 31.6f 8.8%* 1.58
GPT unit/ml 16.8+ 5.9 24.6+ 8.3%% 1.46
LDH unit/ml 346.4% 56.7 444,04+ 80.0™* 1.28
CPK unit/ml 212.24+131.7 567.8+308.0%* 2.68

Valuea are means & SD. n =13. **p <0.01
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Table 5. Effect of exercise on RBC, reticulocyte, Hb, Ht, serum TIBC, and Fe

Before After After/Before
exercise exercise
RBC 10/mm® 491.5+36.4 475.8£32.6 0.97
Reticulocyte  10/mm? 6.9+ 2.5 13.8% 7.7* 1.99
Hb g/dl 15.44+ 1.0 4.7+ 1.0* 0.94
Ht % 46.5+ 2.7 43,7+ 2.4% 0.93
TIBC pg/dl 351.8£50.8 342.8%51.9 0.96
Fe pg/dl 97.1+40.9 102.8+36.6 1.06
Haptoglobin type2-1 119.8+22.9  108.6+15.0%* 0.91
mg/dl, n =5 :
Haptoglobin type2-2 51.8+21.1 37.84+22.9* 0.72
mg/dl, n=8

Valuea are means * SD. n =13. *p <0.05

Table 6. Effect of exercise on serum trace element levels

Before After After/Before
exercise exercise

Cu  pg/dl 121.9+10.7 119.3+ 7.9 0.97

Zn  pg/dl 91.8+10.3 67.9%k11.2** 0.73

Fe pg/dl 97.14+40.9 102.8+36.6 1.06

Valuea are means * SD. n =13. **p <0.01
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Table 7. Effect of exercise on serum antioxidative substance and lipid
peroxide levels

Before After After/Before
exercise exercise
AsA mg/dl 0.7£0.1 0.440.2%* 0.58
a-Toc mg/dl 0.8+0.2 0.7+0.1* 0.91
MDA  nmol/ml 2.3+0.3 2.840.4** 1.23

Valuea are means + SD. n =13. *p <0.05, **p <0.01
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