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Effect of the chill brought about by swimming pool immersion
on renal function

——ZEffect of rest water immersion——

Atsuo KASUGAI, Rie YAMANAKA, Tetsuya SEINO,
Yasuki HIGAKI, Yosuke TASAKI and Akira ITO

To investigate the effect of the chill of rest water immersion on renal function in swimming pool
(27~28°C), we examined rectal temperature(Tr), ADH secretion, clearance of creatinine (CCr),
clearance of uric acid (CUA) and so on, in five swimming trained men (T) and five swimming
untrained men (UT) before, during and after water immersion.

We observed that decrease of Tr, ADH secretion and CCr, and increase of CUA and urine volume
per a minute (UV) was occured on both groups by rest water immersion in swimming pool.

These results suggest that diuresis is caused, and renal function is reduced by rest water immer-
sion. But there are few training effects for the chill and effects of chill on renal function is almost same
on both groups in swimming pool (27~28°C) .

Key words | swimming pool, rest water immersion, diuresis, clearance of creatinine (CCr), rectal
temperature
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Table 1 Physical characteristics of subjects

Age Height Weight 9%Fat *R.I. **SC.

(years) (cm)  (kg) (%) (years)
Y.U. 21 176.5 69.0 9.74 1255 7
T YK. 19 175.7 67.2 10.43 123.9 12
G Y.T. 20 172.8 76.0 10.89 147.3 9
(r)Y.I. 21 177.4 66.4 11.81 118.9 13
u K.H. 20 177.0 69.0 12.27 124.4 15
P
Mean 20.2 175.9 69.5 11.03 128.0 11.2
S.D. 0.8 1.8 3.8 1.02 11.1 3.2
YS. 21 174.0 59.0 11.35 112.0
ur N.Y. 22 179.1 68.0 13.89 118.4
G M.H. 22 173.0 64.5 13.19 124.6
(r)S.A. 22 167.6 49.5 8.61 105.1
u Y.H 22 159.5 54.0 10.89 133.1
p
Mean 21.8 170.6 59.0 11.58 118.6
S.D. 0.5 7.4 7.5 2.08 10.9

*R.L; Rohrer’s Index
**S.C.; Swimming Career

T Group is the members of men’s swimming club,
and UT Group is general student who is not
swimming.
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Changes in clearance of creatinine (CCr), clearance of uric acid (CUA), urine volume per a

minute (UV), ADH and urine gravity (UG).

CCr(ml/min) CUA(ml/min)
T Group UT Group All Sub. T Group UT Group All Sub.
(n=5) (n=5) (n=10) (n=5) (n=5) (n=10)
Before water immersion 97.4+ 5.9 88.1+ 8.1 92.5+4.9 8.5+2.2 7.4+1.2 7.9%+1.2
During water immersion 01.3+10.6 80.2%15.5 85.7%+9.0 9.4%2.9 10.7x1.6 10.0+1.6
After water immersion
( 0~ 30min) 62.9+ 9.5 55.4+ 7.1 58.1+6.6* 10.5+2.7 8.8%1.5 9.7%+1.5
(30~ 90min) 62.7+ 6.4** 55,4+ 7,1* 59.0+4.7* 9.2+1.8 8.2+1.0 8.7%+0.9
(90~150min) 70.3+£ 5.6** 59.0% 4.3*** 64.7+3.8* 9.4+£1.3 7.4%0.2 8.440.7
UV(ml/min) UG
T Group UT Group All Sub. T Group UT Group All Sub.
(n=5) (n=5) (n=10) (n=5) (n=5) (n=10)
Before water immersion 0.9+0.3 0.8£0.1 0.9£0.1 1.03 1.03 1,03
During water immersion 2.4%1.4 3.5+1.6 3.0%£1.0* 1.03 1.02* 1.02
After water immersion
( 0~ 30min) 2.2+0.8 3.1+1.1 2.6£0.7* 1.02 1.01* 1.01*
(30~ 90min) 1.3+0.4 1.6+0.3 1.4%0.2* 1.03 1.02* 1.02*
(90~150min) 1.0+0.1 1.1+0.2 1.0+0.1 1.03 1.02 1.02
ADH(pg/ml)
T Group UT Group All Sub.
(n=5) (n=5) (n=10)
Before water immersion 1.33+0.46 1.73+0.23 1.55%0.22
During water immersion 0.83+£0.19 1.35+0.62 1.13+0.35

Values are the mean + S.D..

*; Significant difference from before water immersion value.

*p<0.05 **p<0.02 3% %p<0.01
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Fig. 2 Changes in renal clearance of creatinine
(CCr) at T Group (@-@®) and UT Group
(O-Q). Values are the mean = SD..

% ; Significant difference from rest value.
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Fig. 3 Changes in clearance of uric acid (CUA)
at T Group (@-@®) and UT Group (O
-O). Values are the mean + S.D..
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Fig. 4 Changes in urinary volume per a minute
(UV) at T Group (@-@®) and UT Group
(O-0). Values are the mean + S.D..
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Fig. 5 Changes in rectal temperature (T(r)) at T
Group (@-@®) and UT Group (O-0O).
Values are the mean + S.D..
*; Significant difference from rest value.
#p<0.05, * *p<0.02, * * *p<0.01
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Fig. 6 Changes in heart rate (H.R.) at T Group
(@-@) and UT Group (O-Q). Values
are the mean = S.D..
*; Significant difference from rest value.
*p<0.05, * % *p<0.01
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Fig. 7 Changes in ADH between before and
after water immersion. Column with
shadow shows T Group (the left column
is before water immersion and the right
column is after water immersion) and the
other shows UT Group. Values are the
mean + S.D..
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Table 3 Changes in \‘/Oz, R.Q., and energy consumption.

VO, RQ. *EC.
(ml/kg/min) (Cal/min)
Before water immersion 4.02+0.21 0.82+0.06 1.39+0.10
T.G. During water immersion 4.32%0.48 0.87%0.07 1.47+0.11
(n=5) After water immersion 3.72+0.10 0.80x0.05* 1.30+0.84
(40~60min)
After water immersion 3.954+0.29 0.82£0.06 1:36+0.60
(100~120min)
Before water immersion 4.02+0.21 0.86+0.04 1.26+0.45
UT.G. During water immersion 95+0.68 0.92+0.06 1.604+0.21
(n=5) After water immersion 91+0.17 0.81+0.01 1.24+0.12
(40~60min)
After water immersion 3.84+0.14 0.81£0.05 1.21£0.62
(100~120min)
Before water immersion 4.02+0.14 0.84+0.05 1.32+0.31
All Sub. During water immersion 58+0.37 0.90£0.07** 1.54+0.11
(n=10) After water immersion 814+0.10 0.80+0.03*** 1.27+0.70
(40~60min)
After water immersion 3.89+0.15 0.8240.05 1.28+0.48
(100~120min)

Values are the mean = S.D.. *E.C.; Energy consumption

*; Significant difference from before water immersion value.

*p<0.06 **xp<.02 * % *%p<0.01
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Fig. 8 Changes in urine gravity (U.G.) at T
Group (@-@) and UT Group (O-O).
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