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Balneology in Hot Springs of Kusatsu

Takuo SHIRAKURA

Tokyo Metropolitan Tama Geriatric Hospital

Abstract

Up to the present, many balneological studies concerning to hot springs of
Kusatsu have been reported. In the paper, author described only on the medical stud-
ies on Kusatsu spa which had been carried out during my term of office in Kusatsu
Branch, Gunma Univ. Hospital (from 1979 to 1997). Main studies are as follows.

1) Effect on blood pressure. Hot spring water bathing at 40°C induces to lower the
mean blood pressure for a longer time than plain water bathing. This is available as a
supportive therapy for hypertension.

2) Effect on blood viscosity. A transient increase in blood viscosity is observed after a
single bathing at 42°C, while no increase at 38°C. This increase at high water tempera-
ture over 42°C is thought to increase a risk of thrombotic formation, with the simulta-
neous occurrence of platelet activation and lowering of fibrinolytic activity.

3) Suppressive effect on immunity. The serial bathing at 47°C over three successive
weeks causes a significant decrease in total count of peripheral blood lymphocytes
with a reduction of the OKT 4 to OKT 8 ratio. Meanwhile, a responsiveness of lym-
phocytes to PHA and Con A shows a significant increase 14 days after the end of a
serial bathing at 48°C over three weeks. These findings indicate that a serial bathing
at extremely high water temperature might play a suppressive role in immune sys-
tem.

4) Improvement of pulmonary function in patients with bronchial asthma. Repeated
respiratory training in hot spring water for 8 to 22 months results in an improvement
of pulmonary function in all of the patients classified as a type of simple bronchocon-
striction.

5) Effect on decubital ulcer. Daily washing with hot spring water on decubital ulcer in
bedbidden patients brings an improvement at various grades, though it is generally
very refractory to medical treatments.

6) Occurrence of acute diseases in visitors during their staying in Kusatsu spa. Partic-
ularly, author had not infrequently encountered the thrombotic diseases such as cere-
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bral or myocardial infarction. From the results investigated in these emergency
patients, author speculated one of pathogenetic mechanism by which hot spring
bathing at higher temperature might play a role in formation of thrombus.

Finally, it was stressed that hot springs should not be exhausted only for
tourism but be applied also for health resort medicine.

Key Words : Balneology, Kusatsu Spa, Immunity, Blood Viscosity, Blood Pressure,
Health Resort Medicine
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Fig.2 Daily variations in systolic and diastolic blood pressure (BP), hyperbaric index after
a single bathing in plain water and hot spring water at 40°C
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Fig.3 Changes in mean arterial pressure (right)and plasma noradrenaline (Ieft) during and after

a serial bathing of "Jikan-yu" at 47 °C
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Fig.4 Changes in OKT 4/8 ratio of T-cells during
a serial bathing of "Jikan-yu" at 47°C. OKT 4/8
ratio represents one of T-cell activity, assayed
subset, helper T-cell (OKT 4) and suppressor
T-cell (OKT 8) using antisera in OK-series
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Fig.5 Changes in both responsiveness to PHA and Con A after a serial bathing of
"Jikan-yu" at 47 “C. Sl(stimulation index) represents function of mitogenic
activity of lymphocytes, calculated from fluorescence intensity incorporated

into lymphocytes stimulated by PHA or Con A.
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Fig.6 Changes in B -endorphin after a
single bathing of "Jikan-yu" at 47°C
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#A49% (1999) EEIRIRDEY 113
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EERRISHSE THE DOWEE L ORIGIEIEIC  Table 1 Effect of a serial washing with hot spring
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8. §, BRUITKHONZHD  Fig10  Incidence according to organ in the emergency
patients admitted to Internal Medicine, Kusatsu Branch,
ONEORZEHOBFIRZAD &, HL Gunma Univ. Hospital from April, 1979 to March,1996
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