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CO:—enriched Water Bathing Raises Oxygen Saturation

in the Muscles of Disuse Muscle Atrophy
Masaaki NAKAJIMA, Futoshi OBATA, Junichi AKIYAMA
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Abstract

Carbon dioxide (CO:)-enriched water bathing has a
pronounced vasodilating effect and it promotes blood
circulation. Moreover, it has the effect of raising oxygen
saturation levels in muscles. At the same time, there are
many patients in clinical practice with disuse muscle
atrophy caused by physical de-conditioning. We tested the
effects on laboratory animals of raising oxygen saturation
in disuse muscle atrophy muscles by bathing in
COq-enriched water. A near-infrared spectroscope was used
to evaluate tissue (muscle) oxygen saturation (StO:).

The disuse muscle atrophy in rat hind limbs was caused
by hind limb suspension during a three week period. The
animals were divided into two groups (a fresh-water
bathing group and a CO:-enriched-water bathing group).
The animals in both groups were given baths (in fresh
water or CO:-enriched water) under standardized conditions
(temperature, 38 °C ; depth, 5cm; immersion time, 15
minutes) immediately after removal of hind limb
suspension. The measurements were conducted just before
immersion, just after immersion, 30 minutes after
immersion, and 60 minutes after immersion.

COs-enriched-water bathing significantly increased the
StO: in the muscles of rats with disuse muscle atrophy,
although there were no significant differences with
fresh-water bathing.

Because vascular density decreases in the muscles of
disuse muscle atrophy patients, it causes a reduction of the
metabolism in the muscles. Therefore, the patients suffer
from muscle fatigue and have delayed muscle tissue repair
following muscular injury. Furthermore, as a low excretion
of inflammatory material occurs, pain and/or inflammation
symptoms linger. If CO:-enriched water bathing is applied
to disuse muscle atrophy, improvements in muscle
endurance, muscle fatigue and enhanced muscle damage
healing will be provided by increased blood flow. If the
promising effect of CO:-enriched water bathing is applied
to disuse muscle atrophy, CO.-enriched water bathing could

become widely accepted as a hydrotherapy treatment.
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