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Reduction of cancer risk with thermotherapy using hot bath
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Reduction of cancer risk with thermotherapy using hot bath

Chiyoko Nukuzuma™", Tomonobu Fukuda™, Kazuhiko Atsumi™

* SOARA Medical Co., Ltd.
"I Tokyo SOARA Clinic

Abstract

Regarding cancer onset and progression, it is now more generally accepted that the play
of gene environment is the key to the on/off of gene expression (so-called “epigenetics”)
rather than “genetics” which suggests gene itself as a cause of cancer. It is also understood
that proper temperature elevation by whole body hot bath thermotherapy upregulates
blood flow which increases oxygen delivery to tissue and activates aerobic metabolism,
therefore acts on environmental factors which influence gene expression.

In this study, all test subjects underwent oncogene test using peripheral blood mono
nuclear cells and multivariate analysis before thermotherapy treatment, and 1 healthy
subject with high cancer risk, 2 subjects with high risk at the stage of preventing
recurrences, and 1 healthy subject with low risk took whole body hyperthermal baths
8 times (twice a week, for a month). Their oncogene expressions were examined after 8
thermal treatments, and cancer risk evaluation was lowered for all 3 high risk subjects,
and risk remained low for low risk subject.

As aresult, it is indicated that thermal bath program used in this study could be effective
in cancer risk reduction measured by oncogene expression analysis as an indicator of

cancer risk.

Key words: whole body hyperthermia, gene expression analysis, cancer risk, preventive

care
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Examination of radon concentration
for evaluation of exposure dose due to radioactive spring usage
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Fig.2 PICO-RAD measurement spectrum (0-700keV) for radon of a liquid scintillation counter

a toluene scintillator (DPO+POPOP).
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Fig.3 PICO-RAD measurement spectrum (0-100keV) for radon of a liquid scintillation counter using a

toluene scintillator (DPO+POPOP).
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Table 1. Principle components of water from Kiboso Hot Spring in Komono, Mie prefecture

. Concentration .
Cation Anion

Concentration Un-ionized Concentration Dissolved Concentration

(mg/kg) (mg/kg) component (mg/kg) gas (mg/kg)
Li” 0.2 F 25.1 H,Si0; 17.5 CO, 6.6
Na' 446.8 Cr 49.8 HBO, 47.4
K" 6.1 S0~ 8.8
Mg* 0.6 HCOy 954.9
Ca’ L5 Cos” 18.0
Total 455.2 Total 1057 Total 64.9 Total 6.6

Condition: pH, 8.5; Water temperature, 32.8°C; Quantity of water discharge, 32L/min.

Radon concentration: 162.6 x 107" Ci/kg (44.72ME, 601.62 Bg/kg).

Date of analysis: 18 / Jan / 2002.



Table 2. Expected radon concentration and measured radon concentration for each bath water sample soon after and two
days after the spring water was supplied, and ratios of these concentrations to radon concentration of water from
the primary spring tank

Radon concentration

Sampling point Expected Measured soon after Measured two days after
spring water supplied spring water supplied

Men’s indoor bath 74.0 ( 53 '390/) ((()) '320/)

. 0 . 0
Men’s open-air bath 73.8 (1183 gy) ((())430/)

. 0 . 0
Women'’s indoor bath 73.7 (75 '23% ) ((()) '32% )
Women'’s open-air bath 76.5 (1130 f%) ((()) j%)

Unit of radon concentration: Bg/kg.

Radon concentration in primary spring tank: 141 Bg/kg.

Radon concentration in added well water: 45.4 Bq/kg.

Figures in parentheses show ratios of the measured concentrations to radon concentration of water from the primary
spring tank.
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Table 3. Estimated dose associated with bathing and drinking of radioactive hot spring water

Sampling point Bathing (nSv) Drinking (nSv)
Men’s indoor bath 2.8 5.1
Men’s open-air bath 12.0 233
Women’s indoor bath 3.8 9.3
Women’s open-air bath 9.2 17.9
Primary spring tank 102 247
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Abstract

Since the accident at the Fukushima Daiichi Nuclear Power Plant, social demand for
data on environmental radioactivity has become unprecedentedly high. Radon (222Rn) is
a noble gas that is a component of water used for Japanese hot spring spas (“onsen”). In
Japan, the Hot Springs Law and the Guideline of Analytical Methods of Mineral Springs
(revised) classify springs containing 74 Bg/kg of radon as “hot springs” and those with
radon levels exceeding 111 Bg/kg as “medical springs”, also called “radioactive springs”

Therefore, to evaluate the exposure dose to radioactive spring usage, it is important to
establish an easy and accurate measuring method of radon concentration in air.

In this study, at first, the concentration of radon in air was analyzed using an activated
charcoal detector (PICO-RAD) and a liquid scintillation counter (Hitachi Aloka Medical,
Ltd. LSC LB-5) to validate and promote the widespread use of the measuring method. DPO
(2,5-diphenyloxazole) +POPOP (1,4-bis(5-phenyl-2-oxazolyl)benzene) toluene solution and
Insta-Fluor Plus were used as a liquid scintillator. Based on the measured spectrum, the
appropriate window width for validation of the liquid scintillator and for calculation of the
conversion coefficient were determined. These facts indicated that both liquid scintillators
provided quantitatively satisfactory results, and the conversion coefficients were 1.55 for
DPO +POPOP toluene solution and 1.70 for Insta-Fluor Plus.

Then, this study evaluated exposure dose due to radon when using a radioactive spring
at a spa in the Toriido area, Komono town, Mie district, Mie prefecture. After bath water
was supplied through a pipe from hot spring storage tanks to bathtubs, only 5.2-18.0% of
the radon remained in the water. Two days later, only 0.25% of the radon remained in the
bath water due to radioactive decay and increased diffusion into the air being from bathing
and recirculation filtering. The calculated effective dose from bathing in radioactive hot
spring was 2.8-12.0 nSv, and that from drinking radioactive hot spring water was 5.1-23.3
nSv. To determine the total effective dose from use of the hot spring facility that may affect
human health, it is necessary to analyze radon concentrations not only in the bathing area
but also in the surrounding air.
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Development of Health Preservation Model Utilizing Hot-Spring Resources
and Regional Environment Aiming at Behavior Change of Local Residents

Toshio MURAYAMA, Tomoko YAMAGUCHI, Tsuyoshi TOYOSHIMA
Akiharu HONDA, Noboru SHIRAI, Seiji TANAKA

Niigata University

Abstract

It is no exaggeration to say that it is the most important task of our country to improve
and strengthen our nations’ health, now that our national medical expenditure costs 36
trillion yen which has increased 3.4% more than that of last fiscal year. Since our country
lies long north and south, the climate and environment are different according to each
regions. In this article, the main purpose of the research is described as to propose such
a model to aim at improving the health-conscious of local residents utilizing hot-spring
resources and regional environment, and it is true that our culture and living customs
are different according to the climate and environment in each region. Therefore, we
think the approach to health-conscious of the residents should also differ accordingly in
each region. We will survey what kind of impacts the utilization of community resources
(human, natural and environmental resources) may bring about to the behavior change of
local residents, and will work on the development of the active health preservation model
and the establishment of the system by utilizing hot-spring resources. We set the terms
of our research from Term 1 to Term 3, and in this article we report on the activities and
development in Term 1.
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Effect of Whole Body Whirlpool Bath on Cardiac Autonomic Nervous System
Modulation and Arterial Stiffness
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Effect of Whole Body Whirlpool Bath on Cardiac Autonomic Nervous System
Modulation and Arterial Stiffness
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SEKI Kazutoshi 4, YODA Takeshi ", HIRAO Tomohiro "

1) Department of Public Health, Faculty of Medicine, Kagawa University

2) Department of Sport Social Management, School of Sociology, Kibi International University

3) Department of Global Environment Studies, Faculty of Environmental Studies, Hiroshima Institute of
Technology

4) Sports & Health Management Course, Faculty of Service Industries, University of Marketing and Distribution
Sciences

Abstract

We hypothesized that 1) heart rate (HR) and blood flow (BF) during the whirlpool bath
in thermo-neutral water temperature zone was increased by cardiac autonomic nervous
system modulation (ANS) mediated via the information from the mechanoreceptor, 2) the
increase of HR and BF during the whirlpool bath evoked the decrease of arterial stiffness
after the whirlpool bath. The purpose of this study was to clarify the effects of the whole
body whirlpool bath on HR, cardiac ANS, blood pressure, baPWYV, which is the index of
arterial stiffness, and body temperature in young men and elder man and women. In
young men, HR during whole body whirlpool bath increased with the decrease of cardiac
parasympathetic nervous system modulation. In elder man and women, HR during whole
body whirlpool bath was no change in 3 of 4 subjects, whereas HR during whole body
whirlpool bath tended to be higher than that at rest in water in a subject. The index of
cardiac parasympathetic nervous system modulation after whole body whirlpool bath
tended to increase, compared to that at rest, in all elder subjects. HR and baPWV after
whole body whirlpool bath tend to decrease, compared to that at rest, in both young and
elderly. These results suggested the possibility that beneficial of the whole body whirlpool
bath for the increase of blood flow and the improvement of arterial stiffness.

Key words: whole body whirlpool bath, arterial stiffness, blood flow, blood pressure,
cardiovascular response
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The mechanism by which hot-water therapy is effective for the treatment of
type Il diabetes:
Possible role of the hot-water-induced exercise-like effects in skeletal muscle.
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The mechanism by which hot-water therapy is effective for the treatment of
type Il diabetes:
Possible role of the hot-water-induced exercise-like effects in skeletal muscle.

Keiichi Koshinaka

Niigata University of Health & Welfare

Abstract

Hot-water therapy has beneficial effects for the treatment of type II diabetes. However,
the molecular mechanism is still not clear. In contrast, it is well known that physical
exercise 1s also effective against type II diabetes. We previously demonstrated that,
as observed in exercised muscles, hot-water stimulation to skeletal muscle is acutely
capable to induce glucose uptake, glycogen breakdown, and AMPK activation in healthy
rats without any contractile activities, suggesting that these exercise-like effects might
contribute to the hot-water therapy-induced anti-diabetic effects. In the present study, we
examined whether hot-water stimulation might also induce exercise-like effects in insulin-
resistant skeletal muscle. Rats were divided into either normal diet group (CON) or high-
fat diet (FAT) group, and ate each diet. After 4 weeks, insulin-stimulated glucose uptake
in the isolated epitrochlearis muscles was impaired in the muscles in FAT group, whereas
hot-water-stimulated glucose uptake in the muscles in FAT group was comparable to the
level observed in the CON group. Also, hot-water stimulation facilitated muscle glycogen
breakdown in both groups. Furthermore, when rat hindlimbs were immersed to hot-
water, the heat was diffused to liver, and glycogen breakdown and AMPK activation were
observed in the liver in both groups with similar magnitudes. We demonstrated here that
hot-water stimulation can induce exercise-like effects in both insulin-resistant skeletal
muscle and liver. These may play important role in the molecular mechanism for the hot-
water therapy-induced anti-diabetic effects.

Key words: Hot-water stimulation, Skeletal muscle, Rat
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Effects of footbathing on autonomic nerve, circulatory and immune system
for persons with spinal cord injury
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Effects of footbathing on autonomic nerve, circulatory and immune system
for persons with spinal cord injury

Toshihiro Fukushima,’ Masafumi Ide,’ Etsuo Horikawa 2

1 Saga University, Organization for General Education
2 Saga University, Faculty of Medicine

Abstract

Purpose: The purpose of this study was explained that effects of footbathing for autonomic
nerve, circulatory and immune system for persons with spinal cord injury.

Methods: The participants were 5 persons with spinal cord injury (SCI; 45.2+13.1 years)
and 6 abled-body individuals (AB; 43.2+9.5 years). They were taken footbath at 42-degree
during 35-min. Thereafter participants maintained steady state for 40-min. We measured
autonomic nerve function that defined as an index of sympathetic and parasympathetic
nerve activity, by pulse variability analysis of acceleration plethysmogram and circulatory
function such as tympanic membrane temperature, systolic and diastolic blood pressure,
pulse rate, and acceleration plethysmography.

Results: In tympanic membrane temperature that shows as core temperature, although
it showed tendency fall beginning of footbathing for both SCI and some AB, it rose with
time progress of footbathing and reached on peak value in 5- to 10-min after footbathing.
For SCI, the CVa-a as index of parasympathetic nerve activity was shown significant
increment on 35-min after footbathing. The acceleration plethysmography which shows
circulatory function has improved significantly on 30-min footbathing and 15-min after
footbathing. On the other hands, in AB, LF/HF which shows sympathetic nerve activity
among autonomic nerve function and pulse rate as index of circulatory function increased
on 30-min footbathing.

Conclusions: Although effects of footbathing to SCI whose lower limbs function was
paralyzed differed in comparison with AB, we confirmed that the footbath is effective in
autonomic nerve and circulatory function of SCI.

Key wards: footbath, tympanic membrane temperature, sympathetic nerve activity,
parasympathetic nerve activity, acceleration plethysmography
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Effects of Bathing in early Morning on Alleviation of
Premenstrual Syndrome (PMS) symptoms in Young women

Yuka Nose", Yuko Ogura", Kazuki Nishimura?, Yuko Fujiwara®,
Nozomi Matsumoto?, Hidetaka Yamaguchi®, Sho Onodera®

1) Yasuda Woman’s University

2) Hiroshima Institute of Technology
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5) Kibi International University

Abstract

The purpose of this study was to determine the effects of bathing in the early morning
on relief of PMS symptoms. Our subjects were seven women who had normal menstrual
cycles. In this study, two different conditions were compared: no bathing (Control) and
bathing at 7:00 in the morning (Bathing). The changes in calf circumference at 16:00 and
18:00 under the Bathing condition were significantly lower than those under the Control
condition (p<0.05). Because hydrostatic pressure increases the amount of venous return,
congestion in the limbs was controlled and dropsy was reduced with Bathing. The instep
temperature at 18:00 under the Bathing condition was significantly higher than that
under the Control condition (p<0.05). We considered that hydraulic pressure and heat
stimulation had maintained the circulating blood volume from the center of the body to
peripheral sites, which had controlled the decline in limb temperature. It is possible that
bathing in the early morning can ameliorate the cold body and dropsy that occur during
the daytime with PMS. These results suggest that bathing in the early morning can
alleviate some PMS symptoms.

Key words: bathing in early morning, PMS symptoms, dropsy, cold body
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Effects of holiday exercise and hot-spring bath on mood during duty
days among office workers
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Sleep facilitation by Artificial carbonated bathing ; EEG, core, proximal,
and distal temperature evaluations.

Uemura S", Wakasa M", Saito A", Shimizu K?, Ito W?, Echizenya M?
Kanbayashi T?, Shimizu T?, Sugiyama T°, Nishino S*

1) Akita University Graduate School of Health Sciences, Department of Physical Therapy

2) Akita University Graduate School of Medicine, Department of Neuropsychiatry

3) Akita University Graduate School of Medicine, Department of Biochemistry and Metabolic Science
4) Stanford University, Psychiatry and Behavioral Sciences - Sleep Disorder/Sleep Center

Background

Bathing, especially with hot spring with various mineral compositions, is known to
facilitate/improve sleep by warming the body. Previous our study examined that Japanese
hot spring bathing more specifically affected body temperature and sleep. Artificial
carbonated bathing is known to keep the body warm too. In this study, we evaluated the
effects of usual (plain hot water; PH) and artificial carbonated bathing (ACB), hot spring
(HS), on sleep using clinical thermometers and EEG.

Methods

Eight healthy men (average age 20.1 years) were included in the study. The subjects
were divided into 4 groups and each group received the ACB (1000ppm, ph.4.7: Carbonic
Nano; Crystal Giken CO., LTD), HS (Akita Onsen Satomi), PH bath and no bathing (NB)
a week interval.

The temperature of the bathwater was set to be 40 C degrees. Subjects soaked in the
bath deep enough their chests touched the water at 22:00 for 15 min.

From the time they finished bathing to the next morning, we measured their core body
temperature (CT: rectum), distal skin temperature (DT: top side of the foot), proximal
skin temperature (PT: lower part of the clavicle) and EEG using a single channel portable
device (Moomin-kei, SleepWell). Subjects were told to sleep from 24:00-7:00.

Results

The amount of delta power per min in the first sleep cycle significantly increased in
the bath groups (p<0.05, ANOVA), and the highest power was observed in ACB group.
Bathing significantly increased CT and the subsequent declines during initial 40 minutes
(p<0.05). The DPG decreased in the order of HS and PH, ACB, NB.HS group felt tired at
after bathing and before going to bed.

Conclusion

As commonly accepted, we observed that bathing before sleep facilitates and improves
the sleep. These sleep changes are associated with large decline in the elevated CT,
increased heat dissipation and positive DPG values. Artificial carbonated bathing had the

larger effects on these parameters without fatigue.

keywords: Artificial carbonated bathing, sleep, body temperature
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Bathing in hot water may promote to have a good sleep compared with taking shower

Yasuaki Goto, Shinya Hayasaka

ONSEN medical science research center, Japan Health & Research Institute

Abstract
[Background]

It has been reported that bathing and taking shower with hot water cause warming
body and at the moment of decrease deep body temperature after warming, falling asleep
was induced easily followed by good quality of sleep. We think that bathing in bath tub
may have better influence on sleep than taking shower.

[Methods]

To prove this hypothesis, we conducted a 2 weeks randomized controlled trial from
September to October in 2012 on 12 subjects aged 25 y.o and over. We classified subjects
into 2 groups; only bathing in bathtub with hot water for 2 weeks continuously and only
taking shower in the same duration. Before and after taking bath or taking shower for 2
weeks, their sleep was recorded by a portable EEG devise with single-pair EEG electrodes.
We estimated the sleep quality and quantity by the sleep latency, duration, and stage and
the power density of delta, theta, alpha and beta.

[Results]

No significant differences were shown with respect to the sleep latency and the duration
between 2 groups. However, in the first sleep cycle, the delta band power density which
is known as a indicator of deep sleep for resting brain was significantly increased in the
bathing in hot water group.

[Conclusion]

This study showed that bathing in hot water could have better effects on good sleep
than taking shower. We think that taking bath is a recommended daily habit for good
quality of sleep.

Key words: bathing, sleep, EEG
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Status report and projects in nearly future of OMRC

Yasuaki Goto, Shinya Hayasaka
Onsen Medical Science Research Center, Japan Health & Research Institute

Abstract

Japan has the world’s largest hot spring resources and we have a long history of enjoying
and utilizing these resources. It is known that the overwhelming majority of Japanese
bath in bath-tub with hot water almost every day, which is very particular bathing style
compared with other countries. We hypothesize that this culture or habit related to hot
spring resources and bathing style may contribute to the health condition and the longevity
of Japanese.

OMRC: Onsen Medical Science Research Center was founded in April 2012 by the Japan
Health & Research Institute to do research in the field of hot springs and bathing as well
as to dedicate in the health promotion throughout these researches. To accomplish this
mission, we think the collaboration with Onsen regions all over Japan is very important
and in 2012, to begin with, we have co-operated with Taketa city in Oita prefecture and
Shiobara hot spring in Tochigi prefecture.

Taketa city has Nagayu Onsen which is famous for hot water containing lots of carbonate.
For visitors, Taketa city shows a variety of long staying activities for health promotion
utilizing hot spring fulfilled with natural, historical and cultural resources, which has
received the substantial attention of many local authorities as a pioneering project.

We are planning to expand researches with respect to hot spring and bathing constantly
under the corporation with many municipalities and Onsen regions followed by presenting
the results in the medical meeting in Japan and in all over the world. As a consequence of
these attempts, we expect that the very special culture in Japan related to hot spring and
bating can contribute to improve worldwide health.
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