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Hormonal and Metabolic Responses to Graded Exercise
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Abstruct

In order to clarify the roles of endocrine responses to exercise, various hormones and metabolic
parameters were determined at the same time. Eleven long distance runners performed treadmill running
until exhaustion. Blood samples were obtained before, immediately after, and at 30 and 60 minutes
following the exercise. Urine samples were collected before and after the exercise and change in body
weight was also determined.

Elevations in plasma ACTH, ADH, renin activity, glucagon, GH and serum cortisol were accompanied
by a fall of blood pH, and rises in blood lactate concentration and ammonia, suggesting that these
metabolic changes induced by strenuous exercise caused a stress reaction. Body weight and urine volume
were decreased after the exercise. Increases in Ht and total protein concentration indicate hemocon-
centration. The rise in plasma ADH may be induced by elevated osmolarity and reduced plasma volume
in addition to stress reaction. The elevation of plasma renin activity may have resulted from reduced
plasma volume and stress reaction. Increases in plasma renin activity and ACTH may induce a rise in
aldosterone which may have induced a significant decrease in urinary Na/K. Elevations of plasma
glucose and serum FFA were accompanied by rises in glucagon and GH. A rise in insulin may be induced
by the elevated plasma glucose. A significant rise in plasma testosterone was observed after the exercise,
but when the rise was corrected by hemoconcentration the elevation of testosterone was not significant

any more. Thus, determinations of various parameters offer a deep insight into endocrine responses.
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HEEYA R EEHE THEE HKT3001% HT60oH%
Mm% pH 7.334%0.024  7.19940.075* 7.359+0.032  7.365+0.032
ko220 Y i (mmol » LY 1.38-0.47 10.10+1.59* 3.31+0.91* 1.7140.54
FvE=T (ug « LD 30+9 119+13* 39+13 40+10
MR B (mOsm -« kg~1) 309+11 333+54 308+5 307+6
~=F2Z Y v b (%) 46+3 48+2* 45+2 44+2
MIEREQRE (mg « dI™9 7.7+0.3 8.4+0.3* 7.7+0.3 7.6+0.3
FAT IV (g +dl™® 4.740.2 5.14+0.2* 4.7+0.10 4.6+0.2
Na (mmol + LY 142+1 145+ 2% 143+2 143+1
K (mmol = L9 4.07+0.31 3.86+0.27 3.96+0.23 3.92+0.27
Cl (mmol « LY 103+1 103+2 103+2 105+ 1*
e N - Y5 (mmol + L-Y) 4.940.7 7.1+1.4* 5.340.8 4.7£0.8
FFA (mEq -« L% 0.21+0.16 0.37+£0.22* 0.18=+0.10 0.180.09
HDL-2 L 25 & — 1 (mg + dI-) 57+11 62+11* 59+11 58+11
Ca (mg - dl"Y) 9.4+0.3 9.8+0.2* 9.4+0.3 9.340.4
Pi (mg - dI"V) 4.0£0.4 5.440.6* 4.1£0.5 3.9%+0.5
ACTH (pg * ml~Y) 16.18+7.73  103.91%77.85* 27.00+16.72  16.36+7.09
InF VA (ug »dl™ 8.31+4.61 10.55+3.17 12.95+3.69* 9.54+2.94
ADH (pg * ml™) 1.4+0.8 10.6+12.9* 2.1+0.7 1.7+0.5
v=v (ng » dl=* » hr™) 2.0x1.1 7.1+£4.5* 3.4+1.3 2.7+1.2
FAF AT m Y (ng « dl™D 9+2 23+10* 22+14* 14+8
AV AY v (U « ml-1) 14+8 32+11* 1347 11+6
FAH T (pg » ml~V) 102.0+21.1 140.9+51.0* 99.2+23.6 102.7+18.3
BEALEY (pg * ml~®) 10.2+19.5 17.9+22.6 13.6+10.0 13.6+21.9
FRAFATFEY (ng « dI-1) 4224107 534 +191* 378+129 363127
SEHE + BERE(R 2
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K (mmol « h™9) 3.76+2.68  2.12+0.90
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REFEE (mOsm -« kg™  1012+90 956 +108
Na/K 4.4%2.1 3.3%+1.7*
RE (ml - h™) 49.7421.2  34.9%11.67
M + BRRE(R 2
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