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The Invigorating Power of Exercise and Its Prescriptive Factors(2)

Mikio TOKUNAGA, Kimio HASHIMOTO,
Shigemi TAKAYANAGI

Summary

Our purpose was to clarify the foctors which are central to the refreshed feeling people have after
exercising. The subjects were 27 middle-aged female tennis lovers. Before, during and after playing
tennis, we measured their blood pressure, pulse rate, lactic acid and stress hormones (ACTH, g~
endorphin) and had them evaluate their feelings. The total amount of movement throughout the
game was also measured by use of a pedometer.

We analyzed the score for feelings and other respective factors, and obtained the following
results :

1. With the sport (tennis) played daily or regularly, the subjects’ vital signs were at their maximum
levels, as were their feelings of pleasure. This reaction presented a decreasings tendency after the
end of the game.

2. During vigorous exercise, positive feelings presented a negative correlation with lactic acid
levels, while they presented a positive correlation with ACTH and g-endorphin. After the game,
however, these correlations were diminished. No relationship was seen between the degrees of
variation in emotion and those of lactic acid or hormonal levels.

3. Although the amount of movement indicated no significant relationship to feelings, it presented
a significant correlation with the secretion of lactic acid and hormones.
key words : Invigorating power, Tennis, ACTH, g-endorphin.

(Journal of Health Science, Kyushu University. 16 : 75-82, 1994)
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Photo 2. Scene of blood-gathering
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Table 1. Subjects’ profiele by blood-gathering. (N=

Table3. Results of subjects mesured before and

26) during playing tennis. (Group I, N=11)
FE (IEE&H) HIERHE | M SD | ¥yE | BEME(P)
REE (mg/dl) 4.0 (2.5~6.0) 7 = AH7|124.1]22.57| 4.1 -
MmEE (eg/dl) 91.9  (51~139) & |d [ |128.220.94
TIBC (ug/dl) 403 (254~394) B | F=x#7l124.122.57| -1.2 —
BavaFo—(mg/d)  211.3  (130~220) M | F=A% | 122.9 | 14.05
HDL (mg/dl) 78.9  (40~70) E | & R 1128.220.94| -5.3 _
dpdfERs (mg/dl) 92.0 (50~150) F=2%1122.9|14.05
GOT (U) 22.5  (0~40) F=xg| 72.8[12.42| 34| an
GPT (U) 14.3  (0~35) & |t @l 76.2]16.04
FLT 4+ —2R (U 6.4 (3~1 —
CTP () © o5 §0~43; & [7=2g1] 12.8[12.42] 3.3 %=
ém( o 8' ( ) M1 | 7=2%| 76.1|10.75
m 68.7 (0~68
Fua—2 (mg/d) 7.9 (60~110) E o Xfi ng igg; BT
EIE (/mm?) 5533 (3500~9800) kel ML :
FROER (J7/mm?) 470 (376~500) 7=AHI| 64.9]11.18| 26.0 * %
Hb (g/dl) 13.7  (11.3~15.2) B &+  R| 90.910.91
Ht (%) 43.2  (33.4~44.9) FEAHT| 64.911.18| 25.3 | ok *
MCV (1?) 91.8  (79.0~100.0) F=A% | 90.211.20
MCH (yy) 29.1  (26.3~34.3) # o|f RI| 90.9/10.91| -0.7 -
MCHC (%) 31.6  (30.7~36.6) F=Z% | 90.2|11.20
B (mg/dl 7.3 (3.3~14.9) Fo=ARH| 12.0| 7.27| 5.3 A
ACTH (pg/ml) 23.4  (60LATF) B |d R3] 17.3]11.97
,81‘/]“/[/74‘/(1')8‘/1'01) 8.9 (10ATF) 5 = A 12.0 7.27 2.9 _
F=R% | 14.9|10.97
Table2. Variation of blood pressure, pulse rate and & Ef'_ ,Fi 17.3 11'37 2.4 -
score for feeling before, during and after 7=At 14.9)10.97
playing tennis. (N =26) | 7F=AH] 7.3] 2.96| 27.6 * %k
R | BEME | Iomsk | EEeA Bk M| 49| 8.7
@B & | 1223 | 704 64,7 9.6 ACTH| 7 = A#i | 29.1|22.03| 19.1 AN
Wb | 1248 | 747 | 89.3 | 17.9 M| 48.2]28.85
WE % | 1157 | 73.2 84.3 14.3 gxvp| 7=A®I| 8.9| 2.12| 3.7 * %
v74v| fd| 12.6 | 2.80
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LB B COMERT L PR TT7.3mg/dl »534.9
mg/dl ML, ZOERLLREBEETH-72, IETOD
R L BB % TI127.3mg/dl 510.4 mg/dl iI2H T
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Table4. Results of subjects measured before and
after playing tennis. (Group II, N=15)

HIERE | M SD | ¥5E | BEEE®P)
5= ART|121.1|14.57| 1.2 —
B | [ |122.3]14.49
& | 7= AHT|121.1]14.57 | 4.4 A
0 | 7=A% | 116.7 | 12.49
Eo|H R]122.3]14.49] -5.6 A
F=A#% | 116.7 | 12.49
5= ABi| 68.7| 8.87| 4.8 * %
& |f RB| 73.5| 7.58
& | 7=2#7| 68.7| 8.87| 2.4 A
m | 7=A%| 71.1| 9.36
E | # | 73.5| 7.58| -2.4 AN
FT=AR| 71.1| 9.38
F=AHi| 64.6| 7.72| 23.6 * %
Bk | R | 88.2|12.50
FoABI| 64.6| 7.72| 15.3 % %
F=A%| 79.9|11.41
# |+ RI| 88.2|12.50| -8.3 * %
F=A%%| 79.9|11.41
7 = AHi 9.1| 5.78| 9.3 * %
B | th R 18.4] 7.82
F=ART| 7.9| 7.27| 5.9 *
F=A#% | 13.8| 8.73
|t R 18.4| 7.82| -4.5 A
F=A% | 13.9] 9.05
. | 7=RA#0| 7.3| 4.53] 3.1 A
B | 7=A#%| 10.4| 5.38
ACTH| 7 =R#T| 19.6| 7.65| -2.6 -
F=A#% | 17.0[11.13
prvk| 7=AEI| 7.5) 1.85| 1.1 A
VIqv| T =R 8.6| 2.26
*x p<,01 * p<,06 AA p<,10 A p<.,20
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Fig1. Relationship between time of blood-

gathering and lactic acid, ACTH and S-
endorphin.
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Fig2.  Variation of lactic acid, ACTH, g-endorphin, and score for feelings before, during and after playing

tennis.
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Fig3. Relationship between score for feelings

and lactic acid, ACTH and B-endorphin
during and after playing tennis.
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Table5. Correlation between the degree of varia-
tion of score for feelings and those of lactic
acid, ACTH, g-endorfin and the amount of

movement.
[ B (11%) |11 (154)
BE0EE -0.388 0.299
—AEBOE(LE
BIEOEE -0.161 0.111
—ACTH OZ{c&
BEOELE— -5 -z 0.077 -0.287
YRNVT 4 v OELE
HITH — FLEE — 0.328
#1748 — ACTH - 0.307
BT —_—5 « T — 0.519 %
V7 4 v .
BT —RBIE — 0.083(N=26)
* p<,05
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