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Stress Relieving Effect and Immunological Changes
by Balneotherapy with a Simple Thermals

Yoshinori OHTSUKA, Jun NAKAYA
Health Administration Center, Hokkaido University
Takashi OIKAWA

Teshikaga National Hospital

Summary

It is reported that changes in immunological system are one of the underlining mechanisms
of balneotherapy effects. Since there is no study concerning the mechanisms how balneo-
therapy with a simple thermals works, we tried to examine both the changes of immunological
functions and stress relieving effect of balneotherapy. Fourteen inpatients (mean age 63
years) suffering from such as cerebrovascular diseases participated in the present study. Be-
fore and after 6-week balneotherapy, lymphocyte subset counts, levels of cytokines (IL-4, IL-6
IF-y etc.) were determined and lymphocyte blastogenetic tests were also performed. In
addition, stress barometers (urinary 17-ketosteroidsulfate (17KSS) / 17hydroxycorticosteroid
(170HCS) ) were measured.  As a result, no significant changes in cytokine levels were ob-
served. Percentage of T cell count decreased and that of B cell increased. Percentage of
suppressor T cell count decreased and that of helper and killer T cell tended to increase (not
significant). Lymphocyte blastogenetic tests by ConA and PWM showed enhanced re-
sponses and urinary 17KSS / 170HCS levels increased after balneotherapy. From these
findings, it is suggested that 6-week balneotherapy with a simple thermals has a potential of
augmenting immunological functions and also possesses stress relieving effect.
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a. CD2+CD19~ (T cell, p<0.05) b. CD2-CD19+ (B cell, p<0.05)
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Fig. 1 Changes in lymphocyte subsets (T, B cells) after 6-week balneotherapy with a simple thermals.
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Fig. 2 Changes in NK cell subsets
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Table 1 Characteristics of the patients
BI S/OH
Name Age Sex Disease Before  Before
—After —After
UK 54 M Cerebral hemorrhage, rt. Hemiplegia 55—75 29—74
KI 65 M Cerebral hemorrhage, It. Hemiplegia 85—85 13—83
SS 72 F Subarachnoidal hemorrhage - -
SM 51 F Thalamic hemorrhage, 1t. Hemiplegia 70—80 -
DM 5 F Cerebral infarction, rt. Hemiplegia 65—85 20—33
TS 79\ Cerebral infarction, Cerebellar infarction, 9595 B

rt. Hemiplegia, Parkinsonism

TT 61 M Spinal infarction, Spinal stenosis, Tetraplegia 75—80 -

TK 62 M Cerebral infarction, It. Hemiplegia 45—65 25—36
NC 76 F Cerebral infarction, It. Hemiplegia 556—50 25—31
MR 54 F Cerebral hemorrhage, 1t. Hemiplegia 30—75 15—22

MR 72 M Cerebral infarction, Paraplegia, Parkinsonism - -

Spinal cord injury, OPLL, lower limbs

YH 66 M . - -
paraplegia

YM 54 M Cerebral infarction, It. Hemiplegia 90—95 53—71

YH 62 M Putamen hemorrhage, It. Hemiplegia 55—70 35—63

Bl: Barthel index

S/OH: Urinary 17KSS/170HCS, percentage compared with the values from

age matched normal controls

OPLL: Ossification of posterior longitudinal ligament
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Fig. 4 Changes of killer T cell (CD11b-CD8+) subset
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6 Changes of stimulation index (SI) by PWM
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Fig. 5 Changes of stimulation index (SI) by ConA

90 r
80
70
60
50
40
30
20
10
0

p<0.02

Before After

Fig. 7 Changes of stress barometers (17KSS/170HCS)
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