FE Al EBBEESERARCRETEE 1

T B SBORR O MA R I B S E 3 R

HIFHRE « IR)IFLE - AP B

Long-term Training Effects on Body Fluid Regulation

Toshihiko MIYAZAKI, Hideo NARUKAWA, Toyoho TANAKA

The purpose of this study is to investigate the effect of long-term physical training on the
hormonal regulation of body fluid.

Body weight, blood pressure, urine volume, urine osmolarity, plasma renin, plasma aldosterone
and antidiuretic hormone were examined under the water-restriction for seven hours on 5 men
who had continued physical training for 6 hours a day, 7 days a week, at least 8 months and on
5 untrained physical education students of nearly the same age as the trained.

There was no difference in urine volume between the two groups, but urine osmolarity had a
tendency to be higher in the trained than in the untrained. After the water-restriction, serum
osmolarity showed a tendency to rise in the untrained but did not change in the trained.

Antidiuretic hormone did not change in the untrained, but showed a tendency to rise in the
trained. Plasma renin activity did not show significant difference between the two goups, but
plasma aldosterone of the trained was significantly less than that of the untrained.

From these results, the authors suppose that long-term physical training forms the following
adaptation on the regulation of body fluid: in spite of a decrease of aldosterone, sodium-
reabsorbing capacity does not decrease, and serum osmolarity is controlled within a narrow range

by the increasing of the osmoreceptor sensitivity.
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Table 1 Experimental design of water-restriction test

Hour (p.m.) 1:00

Weight
Blood
pressure

Blood
osmolarity

ADH

renin

*

aldosterone

Urine
volume

osmolarity
gravity

The plots indicate the times when measurements were made.
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Table 2 Methods analyzing blood and urinary

constituents
Constituents Methods

Urinary constituents

Urine osmolarity Cryoscopy

Urine gravity Refractometer
Blood constituents

Plasma renin activity =~ RIA

Plasma aldosterone RIA

ADH RIA

(antidiuretic hormone)
Serum osmolarity Cryoscopy

RIA | radioimmunoassay
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Table 3 Variations of weight and urine volume during water restriction

(Mean=*SD)
Time Weight (kg) Urine volume (cc)
Trained Untrained Trained Untrained
0 60.93+4.49 63.26+6.72
1 60.65+4.45 63.08+6.82 155+22 12585
2 60.57+4.46 62.90+6.83 41+7 63+36
3 60.48+4.45 62.81+6.81 38+8 3810
4 60.30+4.45 62.73+6.81 39+5 44+11
5 60.30+4.45 62.64+6.81 42+8 44+6
6 60.19+4.44 62.561+6.80 40+ 14 37+5
7 60.11+4.44 62.48+6.80 39+13 29+5
A0.81%0.08 A0.78+0.22 >396+44 2383+137

A - Weight loss during water-restriction

2 © Total urine volume during water-restriction

Time means hours which passed from the start of water-restriction.
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Fig.2 Mean and standard deviation of blood

pressure during water-restriction.

Table 4 Results of measurements in groups with trained or untrained

Time Trained (n=5) Untrained (n=5)
T(‘;tgl urine volume 396+ 44 383+137
Urine gravity 1 1.032+0.002 1.027+0.009
7 1.034+0.005 1.031+0.002
Urine osmolarity 1 1140+110* 8234300
(mOsm/1) 7 1195+ 165* 1040+ 166**
Systolic B.P. 1 122+8 121+6
(mmHg) 7 120x11 117+8
- . Diastolic B.P. 1 95+6 61+5
Water-restriction test (mmHg) 7 5749 64+8
Serum osmolarity 1 3067+ 295+5
(mOsm/1) 7 304+9 303+13
ADH 1 4.1+1.3 4.0+2.2
(pg/mb 7 4.7+1.0%+* 3.6+0.5
PRA 1 1.6+1.4 2.1£1.0
(ng/ml/hr) 7 0.9+0.4* 2.9%+2.0
Ald 1 5.5£1.2++++* 9.7x2.5
(ng/dD 7 5.94+2.2++* 9.7+2.1
Urine volume in a day 1210+ 164 9734285
Supplemental test Urine gravity in a day 1.031£0.002* 1.028+0.003
Range of urine gravity 0.006+0.002+* 0.010+0.004

during three days

Values are means *S.D. Differences between the trained and the untrained are shown with *, **  *** and

++++ which indicate p<0.2, p<0.1, p<0.05, p<0.01, respeetively, Differences between the initial values and the

values after water-restriction are shown with *

and ** which indicate p<0.2, p<0.1, respectively.
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