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The Blood Chemical Response During Moderate Prolonged
Exercise and Recovery
(1) Correlation of Catecholamine with Serum
Electrolytes and Enzymes

Kyoko YAMAGUCHI*, Takehiko FUJINO, Yoshikazu KAJI,
Shozo KANAYA, Tetsuro OGAKI, Toshie KOMURO
and Ryouichi MITSUZONO **

Summary

The effects of moderate prolonged exercise on the blood chemical dynamics were stud-
ied in 6 athletes, by serial estimation of blood cells, platelets, serum electrolytes, serum
enzymes and plasma catecholamines.

Exercise was performed at lactate threshold level for two hours.

1) Both noradrenaline and adrenaline were slowly increased up to the end of exercise,
and rapidly decreased immediately after the exercise.

2) Serum potassium was gradually increased during the exercise and then decreased
immediately after the exercise.

3) Serum enzymes showed no significant change during and after the exercise.

These results suggest that various changes of metabolism during moderate prolonged
exercise are directly and indirectly related to catecholamines.

(Journal of Health Science, Kyushu University, 9: 117-123, 1987)
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Table 1. Anthroprometric data

. Age Hight Weight Maximal oxygen Work Ioad
Subject comsumption .
(yrs)  (cm) (kg) (m¢/kg/min) (kpm) % VO;max
H.M 21 172 58.8 75.02 975~1,050 52.0
) E.K 19 158 52.1 62.4 825 49.8
K.T 20 164 54.2 57.7 825~900 56.9
N.M 21 173 58.3 54.9 825~900 65.9
M. D 21 176 53.8 72.1 1,050 61.8
T.N 21 172 62.0 61.7 975 60.6
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Table 2 . Changes of estimated parameters during exercise and recovery

Exercise
Before 20min 40min 60min
HR (beats/min) 68.8+2.6 157.2+4.2 159.2+6.3 159.3+0.4
Respiratory Quotient 0.884+0.02* 0.878+0.01 0.835+0.01
Vo, (m/ /kg/min) 41.6+1.5* 38.6+1.7 41.1+1.8
WBC (X10°/mo) 5.0+0.3 7.55+0.51 7.5540.47 8.08+0.5
RBC (X10°/mr) 505.3+9.8 517.8+10.4 505.2+7.1 519.0%9.6
Pit. (X 10*/mr) 25.8+1.8 30.23£2.49 31.1+2.16 31.85+2.53
Hb (g/dl) 14.74+0.4 15.03+0.4 14.48+0.31 14.95+0.35
Ht (%) 44.3+0.9 45.2+1.02 43.8+0.9 45.0+0.9
APV (%) 96.1+1.9 102.3+3.7 96.9+1.2
Na (mEg/!) 141.34+0.4 142.7+0.45 142.3+0.38 142.0+0.33
K (mEg/1) 4.5+0.1 4.85+0.07 5.00+0.07 5.10%0.10
CI (mEg/!) 101.2+0.5 105.0£0.65 104.7+0.29 105.3+0.29
GOT ‘(Units) 26.3+1.4 . 27.7£1.76 26.8+1.47 27.3+1.67
LDH (Units) 473+17.4 481.0+22.6 476.0£25.9* 476.0£16.3
CPK (mu/ml) 255.5+22.1 264.2+23.4 266.8+24.4 267.3+24.1
CPK-MB (%) 3.7+0.6 3.67+0.51 3.67%0.51 4.0010.85
Ad (Pg/mi) 85.8+23.8 276.0+41.0 292.0+43.0 363.0+61.0
NA (Pg/ml) - 372.3+54.5 1428+137 1572+169 1715+179
LA (mg/dl) 10.2+1.0 19.5+3.72 18.3+2.12 15.5+1.79
Recovery
80min 100min 120min 10min . 20min 30min
158.0+3.7 158.2+3.4* 163.6+3.3* 90.8+2.2* 89.5+2.7 84.5+2.8
0.856+0.02* 0.838+0.02* 0.837£0.007***
39.9+1.8 40.5+1.2 37.4+1.9**
9.47+0.98 12.03%1.31 12.9+2.2** 10.9+1.39 11.96+1.1* 11.88+1.18
519.3+11.2 520.8+8.3 516.0£5.2** 492.7+9.02 504.2£15.4* 494.0£13.0
32.3+2.57 33.58+2.94 38.5+2.12** 30.25+2.57 28.5%+2.4* 27.7+1.96
15.05+0.44 15.1040.37 14.73+0.34** 14.35+0.36 14.68+0.58 14.35+0.47
45.0+1.01 45.1+0.82 44.6+0.82** 42.98+0.78 44.06+1.32* 43.10+1.27
96.7+2.6 96+2.4 98.3+2.7** 105+3.3 101.2+2.8* 105+3.6
142.24+0.66* 142.7+£0.45 143.0+1.00** 140.2+0.86 141.0+0.62 141.81+0.44
5.24+0.10* 5.30+0.11 5.45+0.18** 4.65+0.06 4.68+0.10 4.67%0.20
104.4+0.36 104.5+0.53 104.3+0.75** 102.040.53 103.040.49 103.3+0.57
28.4+1.39 28.0+1.96 28.0+2.15** 26.5+1.80 26.8+1.90 26.3+1.80
499.0+20.4* 480.3+14.7 491.3+£16.0** 444.5+17.6 450.3+16.0 460.2+19.1
285.61+20.6* 273.0£23.4 259.0+26.4** 262.0+23.4 272.0+23.6* 257.8+21.1
4.20+1.00* 3.83+0.86 4.004+0.94** 4.33+0.65 4.33+0.73 3.83+0.73
364.0+50.0 536.0+116.0 686.0+152.0 227.0+47.0 156+30.0 132.0£23.0
18581237 2057204 2402+329** 710103 683+79 619184
12.5%0.82 14.5+2.49 13.6+£1.15** 11.0+1.0 10.6+1.10 10.44+0.70
Values are mean +SE, N=6, *N=5, * ¥ N=4, % * *N=3, % % * xN=2
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Fig.1 Serial changes of adrenalin (Ad), noradrenalin (NA)
Data are presented as mean = SEM
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Fig.2 Serial changes of White blood cell (WBC), Red blood cell (RBC), Plasma volume change
(4PV%)
Data are presented as mean = SEM
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Fig.3 Serial changes of Sodium (Na), Potassium (K), Chloride (Cl)
Data are presented as mean = SEM
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Fig.4 Serial changes of LDH, CPK, GOT
Data are presentated as mean = SEM
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