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Evaluation of CO, Balneotherapy on Cardiovascular Functions:
Autonomic Mechanism of Bradycardia During Head-out
Immersion into High Concentration of CO,-Containing
Water in Anesthetized Rats

Masaaki HASHIMOTO

Department of Physiology, Asahikawa Medical University
School of Medicine, 2-1-1, Midorigaoka-higashi, Asahikawa, 078-8510 Japan

Abstract. To investigate the effects of head-out immersion in hot spring water containing high concentration
of carbondioxide (COg) on cardiovascular functions using physiological methodology, urethane-anesthetized
male Wistar rats were immersed into a bathtub. Bath water used was made of cold and hot tap water and CO»-
gas in cylinder by artifical CO; hot spring water maker. Arterial blood pressure, heart rate, tissue blood flow
and temperature of the immersed skin, and colonic temperature were continuously measured. Animals were
attached to a plate tilted about 30” to the horizontal in head-up position and immersed into a bath water to
the axillary level. Bath water was exchanged for another, i.e. tap water (8~25 ppm COg) into COg-water
(700~1300 ppm COs) or vice versa, every about 30 min. Water temperature was controlled at 30 or 35°C
throughout the immersion. Skin vascular resistance determined by arterial blood pressure and skin blood flow
was significantly smaller in animals immersed in COg-water than in tap water at the water temperarure of 30
°C. At 35°C, though there was a negative correlation between vascular resistance and water temperature, sig-
nificant difference was not observed in the vascular resistance in between tap water and COg-water immersed
animals. Mean arterial blood pressure of the animals in 30°C water was significantly higher than that in 35°C
water irrespective of CO; concentration. Effect of CO; concentration on the blood presseure was not observed
under the present experimental conditions. At 35°C, heart rate of the animals immersed in COg-water was sig-
nificantly lower than that in tap water. This difference in heart rate was eliminated by intravenous infusion of
sympathetic blockade but not by infusion of parasympathetic blockade. The results indicated that COg-water
used in the present experiment was capable of inducing skin vasodilatation and bradycardia similar to natunal
COq hot spring water. Furthermore, results suggested that the COg-water immersion induced bradycardia was
performed by some inhibition of cardiac branch of sympathetic nerve.

Keywords: CO; hot spring, Artificial COg-sparkling water, Rats, Bradycardia, Inhibition of cardiac sympathetic

nerve



