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Abstract

Radon therapy using radon hot spring is performed at Misasa Medical Center, Okayama
University Hospital. For example, radon therapy relieves pain induced by osteoarthritis.
Many clinical studies have been reported but hardly data are available explaining why
radon inhalation results in positive effects. We review recent studies on the health effects of
radon hot spring that have already been demonstrated from viewpoint of radiation effects.
To clarify the radon effects, we first developed a radon exposure system for small animals.
Then, for example, we examined the effects of dose rate-dependent changes in antioxidative
functions in mouse organs exposed to radon. Results showed that radon inhalation increased
superoxide dismutase (SOD) activity in mice organs, suggesting that it activates antioxidative
functions. Also, we examined the protective effect of radon inhalation on streptozotocin
(STZ)-induced type I diabetes in mice. Results showed that radon inhalation increased
antioxidative functions in pancreas and inhibited the decrease of reduced output of insulin,
suggesting that it inhibits STZ-induced type I diabetes in mice. These findings indicate that
the activation of antioxidative functions induced by radon inhalation probably provides the
relief of symptoms brought by reactive oxygen species.
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Table 1 Main indications of radon therapy

Radon therapy Indications
* Inhalation Respiratory disease: e.g. bronchial asthma, emphysema
treatment Pain-related disease: e.g. neuralgia, osteoarthritis,

rheumatoid arthritis
+ Drinking Digestive system disease: e.g. gastroenteritis

treatment Metabolic disease: e.g. diabetes mellitus
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VBTN 5. Flz1E, MIRER DNA 2 L2 BILX¢A 2L CTREZ &L, TOERIC
D 8—=F v U9 (Koppula, 2012), HMNEE (Varma, 2010), & (Duthie, 1996) 7 &#k % %9k
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&, INSHOBREBELEDEGETALNIZ. E 51T, M4 -l - JIEZ < DT F IS L
SOD WEMEZ IS T2 2 L5, T 8 YREOBISIE Td & MR SR B OUEM R 2 I %
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WAZHRRIE BR DU RIEIR DM ORI RN B H 2 &, S SICEHWER» SHREEHOH L Z &

384



55 64 % (2015) =817 F VIR OBFERIRIZBT 2 R OfFEEa

Oxidative stress: e.g.
Chemicals, Radiation,

Thermal, Mental stress

v

Production of reactive

oxygen species (ROS)

Low oxidative stress:

High oxidative stress:
Low-dose irradiation

High-dose irradiation

v ¥ R

t Activation of antioxidants: [ Deactivation of antioxidants ] l
e.g. SOD, Glutathione

Decrease of ROS Increase of ROS
[ y | |
e.g. Increase of Antioxidation, Oxidative damage e.g. DNA damage, Cell
Antiinflammation, (Level of molecular death, Inflammation,
Immunity or cellular) Decrease of Immunity
Inhibition of damage: Oxidative damage Promotion of damage:
e.g. Health promotion, (Level of organ e.g. Active oxygen
Antiaging or individual) diseases, Aging

Fig. 1 Mechanisms of inhibitory effects of radon inhalation on active oxygen diseases
indications (Modification from Kataoka 2013)

(Kataoka 2012) Z EHBSICLTEBY, I FUEEOHBEINEI;HIFTE 5.

)5, B OEY, REOERED T ¥ VAN ABAZFERTL2EOH L2 L5 NT
W, N RICT FYOTFREMP5GEICIEE T ETHERETLEEZ LN TS, Z2T,
S X AER OB OSSR EL, SEFEYICHRERES T EHRBEINTYS (Bl 2I1E, Ye
1998). Zhid, =ZHHXOEANT FYREIGIFRTFE (40Bg/m® ) LIRIERETH), £<
DOEVPENT K OIMEREL LTS 200~400Bg/m® 2 FHI> TWENS5THH 5.

COEHIC, FBREBETROLGE L3RR Y, TN VAL X B R RIS B A O
it 7 AR BRI E AR D AR IR A RE ) (AR THBERE) O BIC L 28R EZEZBND
(Yamaoka 2006).
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