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Abstract

E#ects of drinking hot spring water from Kawayu Onsen on blood glucose levels

were investigated. The spring water characteristics are “acid alum vitriol hydrogen-

sulfide springs” with a pH of +.32. First, a glucose tolerance test (GTT) was performed on

three healthy volunteers and seven diabetic patients after drinking tap water or spring

water at a one week interval. Increments in plasma glucose levels were significantly

lower (p7*.*/) with pre-drinking of spring water and those in serum insulin levels tended

to be higher at earlier phases of GTT than tap water drinking. Second, GTT was

performed before and after . weeks of drinking spring water on 1 diabetic patients.

Increments in plasma glucose levels were almost similar ; however, those in serum

insulin levels tended to be lower at late phases of GTT. Hemoglobin A+c levels decreased

significantly. From these findings, it is suggested that drinking hot spring water from

Kawayu Onsen is beneficial for diabetic patients.
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Fig. + Changes in plasma glucose levels.

Glucose tolerance test was performed on

three healthy volunteers and seven diabetic

patients after drinking tap water (Control) or

hot spring water from Kawayu Onsen (Sulfur)

at one week interval. Data are shown as

means�SEM.

Fig. , Changes in serum immunoreactive insulin

(IRI) levels.

IRI was measured at same time as GTT of

Fig. +. Data are shown as means�SEM.

Table + Fasting plasma glucose (FPG) and

HbA+c (hemoglobin A+c) levels before and

after .-month drinking treatment with

hot spring water from Kawayu Onsen in

1 diabetic patients
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No. FPG HbA+c FPG HbA+c
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Maximum levels for normal FPG and HbA+c

are ++* and /.2�, respectively.

Fig. - Changes in plasma glucose levels for

.-week test.
Glucose tolerance test was performed on

seven diabetic patients before (Control) and

after .-week drinking of hot spring water from
Kawayu Onsen (Sulfur). Mean values are

shown.
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Table , HOMA-IRI levels before and after

.-month drinking treatment in 0 diabetic

patients

No. + , - . / 0

Before *.-1 ,4, ,4/ *431 +4. +4.

After *422 ,4+ +43 *41- +4/ *401

HOMA-IRI (Homeostasis model assessment)

was calculated as follows : IRI (immunore-

active insulin (mU/ml))ºFPG(fasting plasma

glucose (mg/dl))/.*/

(normal level »,)

Fig. . Changes in serum immunoreactive insulin

(IRI) levels for .-week test.

IRI was measured at same time as GTT of

Fig. -. Mean values are shown.
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Ohtsuka, Y., Yabunaka, N. and Takayama, S. (+332) : Shinrin-yoku (forest-air bathing and

walking) e#ectively decreases blood glucose levels in diabetic patients. Int. J.

Biometeorol. .+, +,/�+,1.
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