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Response of Plasma Immunoreactive S-Endorphin and ACTH Levels
to the Prolonged Hard Exercise in Young Male Athletes

Yasuko MIWA, Mitsuo MATSUDA, Kazuhiko HARADA*, Hiroyo KITAO**
' Petr SRAIMEK***  Hideo FUKUSHIMA

Plasma immunoreactive S-endorphin has been demonstrated that it is released from pituitary and
it shows a certain circadian rhythm. S-Endorphin secretes with ACTH under conditions of stress.
Many studies have been trying to investigate the plasma S-endorphin response to exercise, but no
report demonstrates the exact relation between exercise and plasma S-endorphin levels.

In this report, responses of plasma immunoreactive 8-endorphin and ACTH levels to the pro-
longed hard exercise (60 minutes bicycle ergometer pedaling at 75% \'fOzmax) was studied in relation
to the circadian rhythms. Thirteen young male athletes participated three experiments as follows :

Experiment 1 ; prolonged hard exercise started at 5:00 p. m. in the evening

Experiment II ; prolonged hard exercise started at 8:00 a. m. in the morning

Experiment III ; Control measurement started at 8:00 a. m. in the morning.

Blood sampling was performed 0’, 15, 30’, 45’ during exercise and 0’, 15’, 30’, 60’ during recovery.
In Experiment III blood sampling was performed at the same schedule as Experiment I and II.
Plasma immunoreactive g-endorphin and ACTH levels were estimated by radioimmunoassay method.

In Experiment II plasma immunoreactive B-endorphin levels were increasing during exercise,
showed the highest level at 45’ and still kept greater than 0’ at the end of exercise. However in
Experiment I, individual variety was considerable and there was no significant change during
exercise. Plasma immunoreactive ACTH levels in Experiment II were increasing gradually during
exercise, showed the highest at the end of exercise. In Experiment I individual variety of ACTH
levels was considerable as same as S-endorphin levels in Experiment I and there was no significant
change during exercise. In Experiment II there was significant correlation between plasma immunor-
eactive B-endorphin levels and fifteen minutes delayed ACTH levels. Response of plasma immunor-
eactive S-endorphin levels to the prolonged hard exercise was greater in Experiment II than in
Experiment I .
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Table 1 Physical Features of the Subjects

Subject ~ Age Weight Height Rohrer's V Oz max? \‘/'Ozmax/wt College sports
(yrs) (Kg) (cm) index (1/min) (ml/Kg/min)- club

Ya. L* 21 94.0 182.5 155 4.25 45.2 Rugby

S.Y.* 20 66.0 170.0 134 2.27 34.4 Track and Field
(Jump group)

T. H.* 21 68.5 176.0 126 2.97 43.4 Track and Field
(Jump group)

T. K.** 20 60.5 173.5 116 2.94 48.6 Track and Field
(Jump group)

Yo. L**+ 21 74.0 172.5 144 2.74 37.1 Table tennis

J. M.*- 21 67.0 169.0 139 3.99 59.6 Soccer

M. A* 21 71.5 170.0 146 2.91 40.7 Track and Field
(Sprint group)

Y. K* 19 71.0 176.0 130 . 3.87 54.5 Track and Field
(Sprint group)

N. L*- 20 72.0 182.5 118 3.83 53.2 Track and Field
(Jump group)

M. S.*- 19 78.5 181.0 132 4.86 62.0 Track and Field
(Throwing group)

A W 20 80.0 178.0 142 — — Track and Field
(Throwing group)

N. S~ 23 57.5 171.0 115 — — Tennis

A H* 26 80.0 173.2 154 — — Soccer

Mean 20.9 72.3 175.0 134.7 3.46 47.9

S. D. 1.8 9.1 4.6 13.0 0.77 8.9

D \'/'Ozmax was estimated by exhaustive pedaling on a bicycle ergometer.
* The subjects participated in Experiment I (started at 5:00 p.m.).

- The subjects participated in Experiment II (started at 8:00 a.m.).

+ The subjects participated in Experiment III (control group).
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Table 2 Plasma Immunoreactive A-Endorphin Levels in the Prolonged Hard

Exercise?
(pmol/1)
Exercise Recovery

Subject
0 15 300 . 4B 0600  15°(75)  30°(90") 60’ (120")
Ya. I 19.2 11.6 5.0 19.2 17.0 27.8 27.6 5.8
S. Y. 20.7 32.7 33.7 35.2 18.2 30.2 21.2 U.D.
T. H. 22.0 26.0 12.9 7.5 5.0 21.3 26.8 10.4
T. K. 31.4 40.0 8.7 6.0 11.5 — U.D.® 36.8
Yo. L. 20.5 24.8 21.6 32.8 29.8 32.8 23.0 7.7
_g’ J. M. 8.0 28.7 28.7 13.3 8.4 9.8 11.2 14.6
® M. A. 8.2 24.1 23.0 5.1 11.2 7.0 12.3 11.2
%l Y. K. 31.9 8.7 13.9° 11.2 9.8 21.8 12.0 10.7
2 N L 11.6 U.D. 13.4 14.4 13.4 5.2 12.8 14.0
'; M. S. 15.0 12.3 39.0 11.4 11.3 9.2 6.0 11.5
Mean 18.9 20.9 20.0 15.6 13.6 18.3 15.3 12.3
S. D. 8.02 11.67 10.58 10.02 6.53 10.10 8.61 9.12
c.v.? 42 .4 55.8 52.9 64.2 48.0 55.2 56.3 74.1
S. Y. 11.7 11.2 13.2 20.0 13.8 9.0 9.4 5.6
J. M. 12.2 9.1 14.2 18.5 12.3 9.7 7.1 6.7
g M. A. 10.3 13.0 6.5 25.0 11.7 12.4 6.9 6.4
@ N.L 12.8 10.2 13.4 19.6 16.3 10.7 7.3 5.9
E‘;. M. S. 9.2 8.7 17.0 14.6 12.1 8.2 12.0 11.8

=

; Mean 11.2 10.4 12.9 19.5*% 13.2** 10.0 8.5 7.3
¢ S. D. 1.31 1.55 3.46 3.33 1.69 1.45 1.95 2.30
C. V. 11.7 14.9 26.8 17.1 12.8 14.5 22.9 31.5

Y Bicycle ergometer pedaling at 75% VO,max for 60 minutes.

2 Experiment I was started at 5:00 p.m.
3 Experiment II was started at 8:00 a.m.

4 Parenthesis means the time from the beginning of the exercise.

® ¢. v. means coefficient of variation.
8 U. D. means under detectable.

*Significantly different from the value of 0’ and 15’ after the beginning of the exercise (both

p<0.005)

**Significantly different from the value of 15’ after the beginning of the exercise (p<0.05)
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Table 3 Plasma Immunoreactive ACTH Levels in the Prolonged Hard Exercise®

(pg/ml)
Exercise Recovery
Subject
0 15 30 45 0°(600%  15(75)  30°(90")  60°(120")
Ya. I. 74 76 72 80 90 97 84 95
S. Y. 68 82 174 94 62 85 U.D® U. D.
T. H. 74 60 113 U.D. 100 U.D. 74 60
T. K. 102 150 164 222 227 — 121 178
Yo. L 90 127 86 60 118 89 U.D. 75
Q J. M. 200 178 135 116 128 108 125 107
8, M. A. 132 96 112 77 176 95 75 68
é. Y. K. 164 80 157 110 172 183 97 97
2 NL 84 110 60 164 140 144 164 214
'_5' M. S. 84 125 186 155 132 91 72 65
Mean 107 108 126 108 135 99 81 96
S. D. 41.9 35.0 42.0 58.6 45.2 46.4 49.0 57.9
c. v.® 39.2 32.4 33.3 54.3 33.5 46.9 60.5 60.3
S. Y. 62 80 90 79 130 60 75 65
J. M. 102 101 143 134 215 130 U. D. 66
g M. A. 70+ 100 120 130 210 103 85 65
@2 N.L U.D. 60 75 60 230 166 90 115
;é;' M. S. 66 60 112 159 260 103 90 U. D.
E Mean 75 80 108 112 209* 112 85 78
© S.D. 15.9  18.2 23.7  36.9 43.2 34.9 6.1 21.5
c. V. 21.2  22.8 21.9 32.9 20.7 31.2 7.2 27.6

) Bicycle ergometer pedaling at 75% \}Ozmax for 60 minutes.

2 Experiment I was started at 5:00 p. m.

3 Experiment II was started at 8:00 a.m.

4 Parenthesis means the time from the beginning of the exercise.

® ¢. v. means coefficient of variation.

® U. D. means under detectable.
*Significantly different from the value of the beginning of the exercise (p<0.05)

Table 4 Plasma Immunoreactive S-Endorphin and ACTH Levels in Sedentary

Group (Experiment III)?

0 15 30 45 60’ 75 90’ 120’
B-Endorphin 9.4 9.9 10.7 10.2 12.5*  10.3 7.4 9.0
(pmol/1) +2.26 +2.20 +2.80 £1.84 £1.42 +£5.24 +£4.32 =*1.31
ACTH 71 7 73 82 71 74 83 77
(pg/mi) o 5.7 £143 #13.1 +12.0 £2.9 57 £9.7 *£16.0
(Mean=xS. D.)

DExperiment III was started at 8:00 a.m.

*Significantly different from the value of 90'(p<0.05)
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