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Dry skin after bathing and effect of skin inbath-moisturizer
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Raising body temperature by 1.1°C during bathing decreases stress
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Raising body temperature by 1.1 °C during bathing decreases stress

Ishizawa Taichi, Itoh Youko?, Torii Kazuki), Tsunakawa Mitsuo?’, Yano Shingo"

1) Products Development Department, Bathclin Corporation
2) HSP Project Laboratory Association

Abstract

[Background]

Taking a hot bath with a bath additive is known to be relaxing. However, differences
in body temperature change between young adults and the elderly and details of their
bathing methods are not known. Therefore, we investigated their method of bathing for
relaxation.

[Methods]

Participants were 30 men and 28 women aged 20 to 69 years. They took a full bath in 40°C
water for 15 min and rested for 30 min afterward. Sublingual temperature was measured
every 5 min from the start to the end of bathing. Salivary amylase activity and subjective
relaxation were measured before and after bathing.

[Results]

The participants were divided into three groups by body temperature change after bathing
for 15 min: low, moderate, and high. Saliva amylase activity decreased in only the moderate-
change group after bathing, and subjective relaxation was higher in the moderate-change
group than in the other groups. Body temperature change due to bathing was negatively
correlated with age and body fat percentage. The increase in body temperature was higher
in men than in women.

[Discussion]

Raising body temperature by about 1.1 °C during bathing was a relaxing bathing method.
Changes in body temperature during bathing were affected by age, body shape, and
sex, and so the time needed for a relaxing bath with a 1.1 °C body temperature increase
was estimated based on these factors. Understanding the appropriate bathing time for
relaxation can contribute to the safety of bathing by preventing heat-related illness.

Key words: Bathing, Body temperature, Relax, Stress reduction, Saliva amylase activity
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Research for effects of spring quality upon oxidative stress

Takahiro Sakai

Faculty of Pharmacy, Takasaki University of Health and Welfare

Abstract

[Background]

Since balneotherapy are available for ameliorating symptoms of oxidative stress related
diseases, hot springs have some effects for reduction of oxidative stress. In this study, we
examined the effect of 10 types of spring quality upon oxidative stress by estimating the

Intensities of oxidative stress in vivo.

[Methods]

Oxidative stress-induced mice were bathed in ten kinds of hot spring quality at 25 ° C and
41 ° C for 10 minutes. After three times of bathing with 24 h intervals, effects of spring
quality were estimated by the intensity of oxidative stress of each mouse, which were
determined by in vivo imaging system.

[Results]

We found induction of HSP72 by hot spring waters, which might be responsible for
suppression of oxidative stress. In addition, we identified that sulfur containing spring
(hydrogen sulfide type) showed reduced oxidative stresses. On the contrary simple
radioactive spring showed increased oxidative stresses.

[Conclusion]

Our results strongly suggest that the oxidative stress control effect of sulfur spring
(hydrogen sulfide type) is caused by the interaction between hydrogen sulfide and HSP
72-induced antioxidant enzyme. In contrast, simple radioactive fountain can cause
oxidative stress by radon-induced ROS.
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Study of marine algae bath -Antioxidant properties of kajime bath

Takashi Kuda

Department of Food Science and Technology, Tokyo University of Marine Science and Technology

Abstract

[Background]

Marine algae baths, especially kajime group (Ecklonia and Eicenia) algae baths, have
traditionally been used in coastal areas in Japan. Kajime algae have high content of
minerals and polyphenols, and it is promising as a material for functional foods. These
functional compounds are thought to be effective also in the marine algae baths, but
they have not been clear. Therefore, in this study, to clarify the functional properties, the
following experiments were conducted.

[Methods]

From the literature and web information, the local situation the usage methods of marine
algae bath were checked. Effects of hot water extract solution (WE) from dried product of
“arame” Eisenia bicyclis on hand surface (epidermic) viable counts, skin moisture and their
antioxidant properties were determined.

[Results]

There are baths with kajime group algae are popular in Chiba, Ibaraki, Mie and Ishikawa
prefectures. In the Pacific Ocean side, E. bicyclis is used for the kajime bath. Although
the effects of E. bicyclis WE on the viscosity, the antibacterial at hand skin, and the skin
moisture were not remarkable, the antioxidant property, particularly the superoxide anion
(0,-) radical scavenging capacity was remarkable.

[Conclusion]
O;- radical is the reactive oxygen that occurs first in body. Therefore, it is considered that
O,-radical scavenging capacity can inhibit other strong reactive oxygens generated from

O;- in body. Further study is necessary to examine the effects of the antioxidant properties
of E. bicyclis bath on the skin and whole body health.

Key words: Marine algae bath, kajime group algae, Eisenia bicyclis, Antioxidant property
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Molecular mechanism of anti-tumor activity by hyperthermia
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1) Laboratory of Molecular Radiology, Center for Disease Biology and Integrative Medicine, Graduate School of
Medicine, The University of Tokyo
2) Department of Dermatology, Faculty of Medicine, The University of Tokyo

Abstract

[Background]

It has been reported that anti-tumor effect is mediated by heating through activating
immune system or cellular damage response pathways such as apoptosis. However, a
responsible gene or protein for the anti-tumor effect by hyperthermia is little known. We
attempted to isolate the responsible factor using various normal or cancer cell lines by
proteomics approach. We think that identification of the responsible factor for anti-tumor
activity in hyperthermia would lead to development of a drug for patients unsuitable for
the treatment.

[Methods]

We compared protein expression pattern between various normal and cancer cell lines in the
absence or presence of heat treatment by two-dimensional gel electrophoresis (2DE). After
2DE, we identified heat-specific induced or reduced proteins using liquid chromatography
mass spectrometry. Anti-tumor activity of proteins of interest was evaluated by colony-
formation assay between cell lines with or without expression of shRNA for genes of
interest.

[Results]

We found that a protein kinase was degradated after heat treatment. The protein kinase
was not degradated by other stimuli such as X-ray irradiation, anti-cancer drugs, or
addition of ceramides. In vitro degradation assay indicated that the protein kinase was
cleaved by a proteinase. Moreover, reduced expression by shRNA for the protein kinase
suppressed cell proliferation in several cancer cell lines.

[Conclusion]
We identified heat-sensitive protein kinase by proteomics approach. Since this heat-
sensitive protein kinase is involved in the regulation of cellular proliferation, this protein

might be one of true targets for hyperthermia.

Key words: Proteomics, Protein degradation, Anti-tumor activity,
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Follow.up study on the relationship between bathing and metabolic syndrome risk for
urban residents

Yoshihiro Kokubo

Department of Preventive Cardiology, National Cerebral and Cardiovascular Center, Suita, Japan.

Abstract

[Background]

Although Japanese are likely the most race to enter baths and hot springs in the world,
there are few epidemiological studies on daily bathing for general residents. In this study,
a questionnaire survey on the actual condition of bathing for residents in urban areas is
aimed at presenting the appropriate healthy lifestyle with bathing in Japan.

[Methods]

We conducted a questionnaire survey on the actual condition of bathing for residents
in urban areas. An effective response of 1,592 people was obtained. I compared this
questionnaire with recent health checkup data. Metabolic syndrome was defined as
a metabolic syndrome when using international standards and having three or more
constitutive factors. The relationship between each element of bathing and the constituent
factors of metabolic syndrome was analyzed using a logistic regression model by age and
sex adjustment.

[Results]

Bathing entered almost every day was a majority. The group not bathing every day was
the risk of metabolic syndrome in the summer. The tendency to use the shower in summer,
the tendency to use for bathtub strong in winter. The bathing time was shorter in the
summer, and the younger generation tended to be shorter. In the group with a bathing
time of more than 20 minutes in the summer, the risk of metabolic syndrome was as low
as 0.63. The bathing time zone was 40% in the summer season, especially for men taking
a bath before dinner, and the women tended to enter before going to bed after dinner. On
the other hand, the risk of metabolic syndrome was low in the group using the shower in
winter. The thing to keep in mind for bathing is warming the bathroom, bathing water,
wiping sweat a little earlier, but bringing water for hydration is brought in, in fact, it is
hard to refrain from bathing when the blood pressure is high.

[Conclusion]
We will pursue further pursuits in the future, provide evidence of a causal relationship,

and repeatedly take proof of proper bathing.

Keywords: Bathing, bathing frequency, bathing situation, seasonality, metabolic syndrome
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Temperature-dependent gene expression in hyperthermia

Kumiko Ui-Tei"

1) Department of Biological Sciences, Graduate School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-
ku, Tokyo 113-0033, Japan

Abstract

[Background]

We have reported that “temperature” is a factor that controls global gene expression
profiles. In RNA silencing, microRNA (miRNA), a small non-coding RNA, inhibits gene
expression in temperature-dependent mechanism. In this study, we aimed to clarify the
molecular basis of gene expression machinery, which may affect pathogenesis, depending

on temperature.

[Methods]
In this study, we analyzed the regulatory mechanism of temperature-dependent
gene expression mechanism using molecular biology and cell biology combined with

bioinformatics.

[Results]

Gene repression efficiencies via RNA silencing by miRNAs were examined using cultured
cells derived from Drosophila or human at different growth temperatures. As a result,
it was revealed that the microRNA shows temperature-dependent repression effect on
target gene expression. Such results are consistent with our previous result that RNA
silencing efficiency by a miRNA is regulated by the thermodynamic property in base-
pairing between a miRNA and target mRNAs. Furthermore, it was found that almost
all of the target genes of a miRNA were changed by A-to-I type of chemical modification
in the miRNA, and the gene suppression efficiency of the modified miRNA was strictly
controlled by the changes of thermodynamic properties due to the chemical modification.
Furthermore, it was revealed that the functional RNA strand within miRNA duplex is
often converted by the chemical modification, since thermodynamic stability of base-
pairing is also responsible for unwinding of miRNA duplex.

[Conclusion]

It was revealed that the molecular mechanism by which the pattern of gene expression
by miRNA was changed depending on body temperature or growth temperature. Thus,
the hyperthermia therapy should be one of the possible strategies for regulating gene
expression patterns by miRNA. Based on this research, it is expected to elucidate the
causes and treatments of diseases by miRNAs depending on temperature.

Key words: body temperature, gene expression, hyperthermia
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Examination of the hyperthermia effect of the shower using the foot bath

Masayo Akiyama?), Yoshinori Otsuka?

1) Graduate School of Education, Hokkaido University
2) Faculty of Education, Hokkaido University

Abstract

[Background]

The purpose of this study analyzed hyperthermia effect from body temperature change
of shower + footbathing group and the shower group and a psychological evaluation and
examined the hyperthermia effect of the shower using the footbath.

[Methods]
Both groups increased the Tympanic temperature, the skin temperature after the shower.

[Results]

A change of the temperature by the footbath did not have the significant differ

ence. By the examination for mood profile before and after the shower, "Fatigue-lnertia
"and "Tension-Anxiety" included improvement in the both groups(p=0.02).

[Conclusion]

The hyperthermia effect by having used the footbath was not obtained, but the improvement
of "Vigor-Activity "as well as hyperthermia effect of the footbath combination is thought
to be important.

Key words: Foot bath, Shower, Hyperthermia effect
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Abstract

[Background]

Hie-syndrome is common in females and complains of severe chillness of the hand and foot
in cold season. Although endocrinological or autonomic disfunctions were proposed, there
were few reports regarding the etiology of Hie-Syndrome. From the findings of chillness
and dark coloring of the extremities, we supposed increased venous contraction by cold.
Then we studied the effects of cold exposure on body temperature, venous gas and the
effects of phosphodiesterase-5 inhibitor Tadarafil (TDF).

[Subjects and Methods]

Subjects were 10 females with Hie-syndrome and 7 females without Hie under 50yrs.
Studies were done at November to March, on outdoor temperature below 12 centi-
degree. A Teflon tube was placed in cubital vein to take blood for venous pO2 and pCO2
measurement. Finger pulse-oximeter was set, and sulingual temperature was examined
by electronic thermistor and limb temperature by ultra-red ray thermometer after 30min
sitting in warm room and cold room (12 degree). Then 10mg TDF was administered, and
same studies were done on next day.

[Results]

Finger tip O2-saturation and sublingual temperature at warm room (23°C) was normal in
both groups. Hie group showed, compared to No-Hie group, marked decrease in sublingual
and limb temperature and venous pO2 pressure at cold room (12°C). The improvements
after 10mg TDF on limb temperature and venous pO2 and pCO2 during cold exposure
were observed more prominently in Hie-group.

[Consideration]

Normal finger oximeter (arterial O2-saturation) in both groups, marked decrease in
body temperature and venous pO2 after cold exposure in Hie-syndrome indicated that
Hie-syndrome has not arterial but venous abnormality. Prominent improvement of body
temperature and venous gas by TDF seem to highly suggest excess cold contraction of
peripheral vein in Hie-syndrome, possibly due to disturbed venous NO-synthesis.

Key words: Hie Syndrome, Deep body temperature, Nitric oxide, Venous gas analysis,
Tadarafil
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