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The Relation between Changes in Plasma S-Endorphin Level
and Mood State Profiles after
Ultraendurance Exercise

Teruichi SHIMOMITSU

Department of Preventive Medicine and Public Health, Tokyo Medical College
(Director : Professor Hisao IWANE)

The purpose of this study is to investigate how the mood states change after ultraendurance
exercise, and to examine the relation between mood states and hormonal changes.

A total of 28 males (36.8+8.34 years old), who completed the Ironman Japan triathlon (3.9 km
swim, 180.2 km bike, and 42.2 km marathon), were studied. The average finishing time was 11 hours
17 min.

Blood samplings were done 2 days before, immediately after, one day after and one week
following the race, to measure the levels of plasma adrenocorticotropic hormone (ACTH), plasma
B-endorphin, and serum cortisol. At the same time, each subject completed a profile of mood state
questionnaire (POMS), designed to measure six mood factors ; tension-anxiety, depression, anger,
vigor, fatigue, and confusion.

The mean levels of plasma ACTH, plasma S-endorphin and serum cortisol remarkably increased
immediately after the race (from 30.6+13.18 pg/ml to 190.1+198.52 pg/ml, from 7.7+3.63 pg/ml to
24.6+16.28 pg/ml and from 13.2+5.27 pg/dl to 48.7+16.04 ug/dl respectively). Before the race,
among 6 mood factors, the mean vigor score level was the highest (14.0 points), and the fatigue
score showed a low level (7.3 points). Immediately after the race, the fatigue score ranked top (14.
0 points), however, the vigor score remained unchanged (12.4 points). One day after the race, the
vigor score regained top position. There were significant positive correlations between each change
in value of plasma S-encorphin or ACTH and the vigor score immediately after the race (r=0.455,
p<0.05, r=0.449, p<0.05 respectively).

In conclusion, 1) Immediately after the ultraendurance exercise, the fatigue mood increased
remarkably, but the vigor mood did not decrease and remained at a high level. 2) It is possible that
f-endorphin and/or ACTH is responsible for maintaining the same pre-race level of vigor immedi-

ately after the race.
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Table 1 Subject characteristics

Number 28
Age 36.8+8.34
Body height (cm) 170.8+4.95
Body weight (kg) 64.4+6.27
Body mass index 22.0+1.68
Finish time 11:174+1:08
Swim time 1:21£0:09
Bike time 5:48+0:25
Run time 4:08+0:45

Values are mean=+S.D.
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Table 2 Changes in profile of mood states before

= E B X

triathlon at Lake Biwa 1991
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and after Ironman Japan

Before Immediately after One day after One week after

Number 28 27 26 5

Tension 10.6+1.24 7.8+1.06 7.1£1.08 4.2+0.92
Depression 7.6+1.53 8.1+1.58 7.3+1.55 4.6+2.64
Anger 6.1+1.31 4.2+1.25 5.2+1.49 1.8+1.56
Vigor 14.0+1.42 12.4+1.51 12.0+1.46 10.4+3.88
Fatigue 7.3+1.32 14.041.44*** 10.0+1.34 4.8+2.99
Confusion 7.6+1.04 8.4+1.02 6.7+0.95 6.0+1.58

Values are mean scores+S. E., *** : p<(0.001 as compared to the pre-race value.
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Figure 1 Changes in profile of mood states
before and after Ironman Japan triathlon at
Lake Biwa
***:p<0.001 as compared to the pre-race
value
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Table 3 Changes in blood hormone levels and body temperature before and after Ironman Japan

triathlon at Lake Biwa 1991

Before Immediately after One day after One week after
Number 22 22 20 5
Plasma ACTH (pg/ml) 30.6+13.18  190.14198.52*** 20.3+11.29 30.3+1.58
Plasma f-endorphin (pg/ml) 7.7£3.63 24.6116.28*** 7.1+3.19 7.4+3.44
Serum cortisol (xg/dl) 13.2+5.27 48.7116.04*** 14.9+6.89 10.8+3.33
Body temperature (°C) 36.8+0.51 37.7+ 0.54*** 36.5+0.51 36.6+0.53

Values are mean+S.D., ***:p<0.001 as compared to pre-race value.

Table 4 Correlation matrix of change values in body temperature and
plasma ACTH, plasma g-endorphin and serum cortisol

A Body temperature A ACTH A 3-endorphin
A ACTH 0.285 e
A p-endorphin 0.353 0.669***
A Cortisol —0.117 0.515*

Values are correlation coefficients. * : p<0.05, ***:p<0.001, n=22

Table 5 Correlation between POMS subscale scores and change values in plasma
ACTH, plasma g-endorphin, serum cortisol and body temperature

A ACTH f-endorphin A Cortisol A Body temperature
Tension 0.002 0.116 —0.142 0.140
Depression —0.091 —0.081 0.145 0.194
Anger —0.086 0.025 —0.007 0.073
Vigor 0.449* 0.455* 0.187 0.240
Fatigue =), 331 —0.184 —0.087 —0.033
Confusion —0.317 —0.042 —{. 091 —0.003

Values are correlation coefficients, * : p<0.05, n=21
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Figure 2 Relation between change values in
plasma ACTH level and vigor mood states
immediately after Ironman Japan triathlon
at Lake Biwa 1991
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Figure 3 Relation between change values in
plasma g-endorphin level and vigor mood
states immediately after Ironman Japan
triathlon at Lake Biwa 1991
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