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Abstract: Exposure to microgravity induces atrophy and degeneration in neuromuscular 
system, osteoporosis, urolithiasis, and cataract. Furthermore, prolonged exposure to 
microgravity may cause a decreased oxidative metabolism, therefore suggesting 
development and progression in metabolic syndrome and lifestyle-related diseases, e.g., 
type 2 diabetes, hypertension, and hyperlipidemia. We examine the type and mechanism 
of diseases, which will be induced under microgravity conditions. In addition, we examine 
health care of astronauts under microgravity environments and after return to Earth for 
prevention and delay of diseases and maintenance of health and physical fitness. 
Key words; Exposure to Microgravity, Health Care, Lifestyle-related Disease, Metabolic 
Syndrome, Rehabilitation 

!"#$%&'#

()*+,-./012345678-9:;

<=4>?@ABC4DEFG4HIJKLMN

OPQ./RSMTUKVW4XYZ'K[\M

]^@34_`abcdefghij;Nklm

nopCqPrs:tuUKPvwxyVPQ#

z$%{|4()*+,-./{pCqPvw

xyVP}n-~�;��o��qP�v4L-

1BK��o��3������o�xW4()

*+{pCqP}no��7��{�P-�o�

�qP�vo&'v@3�PQ#

z$%{|4��$%o��qP�v01234

()*+,-./{L-1BK}nopCqPr

s:M�P-�o��@34�-_���jo�

�qPQ�y04()*+{pCqPn o��

@¡¢4��qP¡£0|4()*+{NOP¤

This document is provided by JAXA.



-9¥oL-1BK¦§{¨�`bf©#ª«db

i�f©¬#@34L-1BK¦§{­®#ª�¯f

`i_°±i¬#qVW²�-�o³y�0@34

()´�µ0­qP������-¶¤'KI·

o¸¹qPQ#

#

!!"#$%I·#

()*+{|4�º»�4�¼½¾�4�¿ �

KL-ÀÁMÂÃ-*+v|ÄKPQ�VÅ{-

$%{|4()*+,-./012345678

-9:;<=4>?@ABC#ªÆÃ|�Çº»�

01PÈÉ¬4HIJ#ª�¼½¾�01PÈÉ¬#K

LMÊË�V3�PQz$%{|4()*+,-

./01234¤0L-1BK9¥MNOP-�

o4��$%o��qP�v0123��7Ì�

qPQÃÍ{ÎyV¡ÏÐ$%-FÑ�y4()

*+0./qP�v01234L-1BK}no

pCqPrs:Mu�-�o��qPQÅ¡4T

RS-()*+,-./{|4XYZ'K[\M

]^qP-{4_`abcdefghij;Nk

lmnopCqPrs:Mu�vwxyVPQz

$%{|4�Vy0­qP­®§o��qPQ�

y04()*+{NO¡}nM4ÂÃ,-ÒÓÔ

0()´�µ-ÕÖNk0L-1BKÈÉo×Ø

q-�o$%qP�vtºÙ{�PQ#

#

Ú()*+Û�-ÜÝÞ#

ÂÃv|ÄKP()*+{NkqP()´�µ

0|4()*+0ßà@¡¤-9¥MNOPQ�

-1BK9¥-á{âãK}nopC@¡¢4Â

Ã,-ÒÓÔ0ä¡K}nopCqPrs:Mu

UKPvwxyVPQ#

z$%|4()*+{pCqPvwxyVP}

no�å@34�Vo��@¡¢4���æP¡

£-¦§#ª����-I·¬#oçèqP�vo&

�@3�PQ�y04()*+0é�3����

��o�BÃ{êÙKëìíî-ïð;ñpoò

óPQ#

z$%ôõ|4ö÷øøùÁ0äúûü�V¡

-{4zùÁ|ýþo�ÿK�2¡Q!Ô4z$

%Mp"qVW4()*+0é�3������

o�BÃ{êÙKëìåðíî-#$-¡£-ý

þo�2¡¢4()´�µ-������oý%

qPêÙMNOPQ�Vy-()ýþo&�qP

�v01234z$%-&'o'÷{�PQ#

#

Ú(ðqP()ýþÞ#

ö÷øøùÁ|4äú-¸¹0KP-{ýþo

ý)@K�M4$%Mp"qVW*ùÁÆ+0^

Í-ýþo,-@3�UQ#

./¼0¾#ª12abcd¬#´�o��¡34º

»ýþ#

������o�BÃ{êÙKëìåðíîM

34º»-56{7ç0$8qP�LB�-ç9

o�BQåðíî-ïð;ñp|4ö÷øøùÁ

Æ+-$%÷Ñ0:;�3��qPQ@¡M234

ýþý)-¡£-¸¹|4<U3tö÷ø=ùÁ

�y->?$%{�BQ#

ø/()*+o��¡ýþ#

()´�µo��34()*+{-������

o,-7ý)qPQ�y04()*+0é�34

������o@£PÃ{êÙKëìåðíîo

()´�µ0A�@3tyBQ�Vy-ýþoý

)qP¡£04�./¼0¾#ª12abcd¬#´

�o��¡34º»ýþ�-BCÔ0ä¡K¸¹

o�B#ª@¡M234�ø/()*+o��¡ý

þ�0D�3|4<U3tö÷øEùÆ+0$%

,-o¸FqP¬Q#

#

!!!"#!ùÁ-k8ÊË#

./GHIHù#J K#$%ôõûü#

ø/GHIHù#L K#M IN$%OijPQ#

!Ô RùS-$%SToè¹@¡Q#

# # M I ùÁ$%ôõU()*+{NOP>V8

-<=v�-��#

M G ùÁ$%ôõU>V8-<=0­qPÂ

ÃÒÓÔ-WÑ'KNX#

M Y ùÁ$%ôõU()*+{NOP>?@

ABv�-��#

M Z ùÁ$%ôõU>?@AB0­qPÂÃ

ÒÓÔ-WÑ'KNX#

M R ùÁ$%ôõU()*+{NOPHIJ

v�-��#

=/GHIHù IG KUM GN$%OijPQ#

# # M IùÁ-$%ôõ0D�3Q[@¡Q#

78<=0\qP_���j-��#ª8-~

�;]^4()*+,-./RS01P8

<=-ÀÁ-_�¬#

# # 78<=v>V8o56`aqPbc56d

e-9:v-\f#

# # 78<=vghi-jkv-\f#

E/GHIIù#G KUM YN$%OijPQ#

# # !ùÁ-k8-Åv£vÊËl-$÷#

#

z$%|4Õz()mn$%ñpop-q÷o

rs¡Q#

This document is provided by JAXA.



\tqPpu[Ï#

Nagatomo F, Gu N, Fujino H, Okiura T, 

Morimatsu F, Takeda I, Ishihara A. Effects of 

exposure to hyperbaric oxygen on oxidative 

stress in rats with type II collagen-induced 

arthritis. Clinical and Experimental Medicine, 

10: 7-13, 2010. 

Gu N, Nagatomo F, Fujino H, Takeda I, Tsuda K, 

Ishihara A. Hyperbaric oxygen exposure 

improves blood glucose level and muscle 

oxidative capacity in rats with type 2 diabetes. 

Diabetes Technology & Therapeutics, 12: 

125-133, 2010. 

Nagatomo F, Fujino H, Takeda I, Ishihara A. 

Effects of hyperbaric oxygenation on blood 

pressure levels of spontaneously hypertensive 

rats. Clinical and Experimental Hypertension, 

32: 193-197, 2010. 

Nishizaka T, Nagatomo F, Fujino H, Nomura T, 

Sano T, Higuchi K, Takeda I, Ishihara A. 

Hyperbaric oxygen exposure reduces 

age-related decrease in oxidative capacity of 

the tibialis anterior muscle in mice. Enzyme 

Research (on line), doi:10.4061/2010/824763, 

2010. 
Nagatomo F, Ishihara A, Sudoh M, Ohira Y. 

Growth-related changes in motoneuron 
properties of rats are not influenced by chronic 
exposure to 2-G. Journal of Gravitational 
Physiology, accepted. 

 

This document is provided by JAXA.




