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Fundamental Study in Effect of Swimming
on Patients with Bronchial Asthma
—— Effect of acute physical training by swimming
on tracheal smooth muscle and heart
catecholamine content in rats ——
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ABSTRACT

The effect of acute and strenuous swimming on catecholamine (nore-
pinephrine, epinephrine, dopamine) content of the tracheal smooth muscle
and cardiac ventricular wall was studied in rats. In this experiment, 10-
week-old male Wistar strain rats were swum for 3 hours in 35°C warm
water and the results were compared with the data of age-matched seden-
tary controls. There were no difference in protein content of tracheal
smooth muscle and ventricular wall. There were highly significant de-
creases in norepinephrine content of tracheal smooth muscle and ventricu-

lar wall (tracheal smooth muscle, control rats: 305.6ng/g wet tissue, swum



rats: 128.8ng/g wet tissue, ventricular wall, control rats: 671.4+92.1ng/
g wet tissue, swum rats: 316.8 +=77.7ng/g wet tissue). |

In contrast, a swimming for 3hr. resulted in significantly increased con-
tent of epinephrine and dopamine of tracheal smooth muscle and ventricu-
lar wall (tracheal smooth muscle, control rats: EP, 2.03ng/g wet tissue,
DM, 23.6ng/g wet tissue, swum rats: EP, 4.7ng/g wet tissue, DM, 42.3
ng/g wet tissue, ventricular wall, control rats: EP, 19.4+6.8ng/g wet tis-
sue, DM, 12.4+2.9ng/g wet tissue, swum rats: EP, 28.9+6.5ng/g wet
tissue, DM, 79.4+9.5ng/g wet tissue). Futhermore, we investigated the
effect of isoproterenol on acetylcholine-induced tention of rat tracheal
smooth muscle experimentaly.  Acetylcholine-induced tention revealed a
tendency of decrease in presence of isoproterenol. It is suggested that an
increased dopamine content in each tissue might be a manifestation of an
adaptation to the increased demands upon the each tissue in rats subjected
to acute and strenuous swimming. It is concluded that prolonged swim-
ming will be available therapy for asthma since there are possibility which
prolonged swimming by adequate condtion will increase norepineprine con-

tent in tracheal smooth muscle, and its increased content will induce relaxa-
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tion of trachea.
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E 1. Flow sheet of procedure for determina- -
tion of catecholamine and protein in
tracheal smooth muscle and ventricle .
obtained from rats.
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B2 Experimental apparatus.

5KCl, 2.5CaCl,, 20NaHCO,, 1Na,HPO,, 1Mg
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#1 Body weight and tissue weight.

Number Body weight Tracheal weight Ventricle weight
of rats (g) (g) (g)
Sedentary 306.75+4.51 0.018+0.002 0.838+0.033
Swimming 311.38+6.58 0.02140.004 0.8251+0.032

Values are mean+SD

There were no significant differences in body weight and each tissue weight between
sedentary control group and swimming group.

2% 2 Protein content in tracheal smooth muscle and ventricle.

Number
of rats

Tracheal proteins
(mg/g tissue)

Ventricle proteins
(mg/g tissue)

Sedentary

Swimming

214.58+22.36

160.61 ‘
| 196.12+48.73
!

158.68

Values are mean-+SD respectively.
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B3 Catecholamine content in tracheal smooth
muscle. Open column indicates sedentary
control group, and closed column indi-
cates swimming group respectively.
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4 Catecholamine content in ventricle. Open

column indicates sedentary control group,
and closed column indicates swimming
group respectively. Significance of the
difference between sedentary control
group and swimming group is indicated
according to t test as follow.

* p<0.05 ** p<{0.01
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EQ5 Catecholamine content in tracheal smooth
muscle. Open column indicates sedentary
control group, and closed column indi-
cates swimming group respectively.
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8 Catecholamine content in ventricle. Open
column indicates sedentary control group.
and closed column indicates swimming
group respectively. Significance of the
difference between sedentary control
group and swimming group is indicated.
according to t test as follow.

* p<0.05 = p<0.01
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BT Effect of isoproterenol on acetylcholine-
induced tention in rat tracheal smooth
muscle. Closed circles represent devel-
oped tention induced by acetylcholine.
Open circles represent developed ten-
tion induced by acetylcholine in prese-
nce of 107*M isoproterenol.
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