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2% SR O BEZE (#230) : We investigated the effect of molecular hydrogen on a stress-induced
brain dysfunction including cognitive and memory impairment, depression, and anxiety.
We have recently reported that molecular hydrogen reduces oxidative stress and can
penetrate the blood-brain barrier to protect neurons. Oxidative stress is widely accepted as
a contributor to neuronal vulnerability and prevents hippocampal neurogenesis, which
may be involved in cognitive function. The main results in this study have been published
in Neuropsycopharmacology. Immobilization stress was given to mice 10 hours per day for
6 weeks. Water containing high concentration of hydrogen molecule (hydrogen water) was
available ad libitum. We examined learning and memory ability using the passive
avoidance test, novel recognition test and Morris water maze, and found that hydrogen
water improved a stress-induced decline of cognitive function. Hydrogen water also
restored the neurogenesis declined by restraint stress and reduced oxidative stress in the
brain. Furthermore, we made depression-model mice with a combination of mild stress and
did not find any effect of hydrogen water on this model, whereas hydrogen water restored a
decline of neurogenesis. Precise molecular mechanisms concerning the effect of molecular
hydrogen on neuronal cells is under investigation.

SR TERR
(BEHHAL - 1)
ELTEE H ] F2 78 2L & &t
2008 1, 300, 000 390, 000 1, 690, 000
2009 F B 1,200, 000 360, 000 1, 560, 000
2010 FBE 900, 000 270, 000 1,170, 000




e
[5>2
i

[ 3, 400, 000

1,020, 000 4,420, 000

WFZE50 B - 6 BEIk

FHFE D53 FL « AE - ARRERL R, RRALS: - PR SEEEE

F—U— R MRRIREOHTRE L TR

1. WFZEBEAE S 1D 5

JEAE G EE O 1 4FEBREFEIC X
AT, B EOZHR PR R BT 2
58FGANICEY, ZD5H71HNED DM
EEDR/AEETHDL, FH 4 T AEIZE
D BB ORI LR D DWWITHEEL TV
HEOHELH Y, FREREMEOMIA L %
DR 72T« IREIEOBRFE D AR D
LTS,

WE G P X FE N & SRR A L B T
LHERALE UCHEHR S4L, SRR ED &
NTE, [LREERLR ML AREEDOHIEIC
BOWCHMRIIROLER S, TOZE L
IR AFE T 2 ZZHFEE O T2 9 W B3
THEINTWD, B, 8mE WA b
VAET LT, ZERILD DRI =
F= U RV AL EER EOEBOH
OHIZ L HWHEREITO =2 —m e
REDNRE I, 5 DRERIER OB EIZ =2 —
Oy HAENRKNETHD Z ERRESNE, =
o — 1 HTARITB U BRI . RIE. &K
BREMHPA P L AB IO vaarFas
FREICKVELT L, ZnbiTndng g
LA RV AZFHEE L, RO BEHRIR BRI
KbBEOFHWEEREE CHOE Fr ¥
I VINEERMT, Wo T, BEX b L
AN=a—a UHEICEEY 2 HDEER
K+ ThdEEZDI, TOMERIHENILD
DI E DRIl TR IREIEE LTERE
nTWn5,

2007 FIZF 2 VTAKRF S F BRI A B LA
PREICEDITH Y . BEERMRIGED RN H
% Z L % Nature Medicine THRE L7-, /K3FE
IITEERBREFE DO 720y Tl b USHEIZE AT
b ReXxI LT VO EBIRICET L, &

B LB G R 2 Rt L, £,
T AR OB NE D B i AK BE P IZE ©S
DT EMRLSEGITHNICEIETRETHY . X
i M FERE T L CTHKRET ADOEBIC X
Y FEIERE DBEE IR G NGRD b vz, £ T,
ZOKRENBILA ML AEZE R LT DR
PEESCA ML RAEE R & ORFM IR RIS
LICHABETH D EBXDHIZE ST,

2. WO HBY

ARIFZEIL, 9 OFile EEELROEEDE
TR DA N L AAMEBIICK L TRk
A b LA DZh B 72 BA T & DK G
F¥ETAHAZET, ARLRICE-STAELS
(b2 N L RAEME, WHICBITs=a2—n
VEEOIR T A2 RIE L, WS IR L7
AEEEEZMH T 2 RICONTHRFT D
LDOTHDH, ZOFERIT, [IoEESCA ML
AfEE e & ORI B L TR
LWTBh, IREEO e 2R3 2 L2720 |
F 25 LIV T O 08 KRR 72 b A
FLUADS = a—a EHAMGICE S R,
X B2 ) DI DIIEICE BRI OfE I K
FBHFENIFERY =L ERMETE L
W22 %,

3. WD

(1) B OITENRNTIC X 5 /KSR O Rt HE R
FEIdIzh R OBE

KREA N R X D IMBERE DO LIZRT L
T, KEBEOWREZBFT D, X ML AOHH
ELTEMERA L2 &2 T,
KFERGE  KFBORGIL, KFELEF LT
K Z ARBREE 5, ARNKEREIL,
7'a =7 KD KFIRE A EBERET D D,
B Y70 (s, MKz E) & ERD



KFEEAA7 a0 TUET S,
fREFECIRRE O MERR - RE, KIR, B4, K
PERESLH . WhaREE) R E R ONEEIRER, BA
B, KEREDF = v 7 %2179,
ﬁﬁ?XF'%”%%F’%Té?XF&L/
)RR BT A AR TR

Morris D/KKEE 72 & O EER A5 HHE T
WEST D, £z, EEEICETL27AREL
T, PSR, sREIKIk7e & &2 Wb,
(2) =a—v UFELEBEA L RAICET
% 1k O 95 B 2 ) AT

ITENT A MET . ORI 21T
2. WAEYI &2 LLT O Y ta TR T %,
PR « N~ R U v s o U Y|
7V a—n" e RN IZ0E 7Y Tk (5N
By Abatg h, 370 707) 175
gt (BU GFAP ftfk, Hi Ibal HiLik),
—a—ul L FOTuETEFITIY
> (BrdU) Z~ 7 A (25 L., # BrdU #t
WTRET 5, Fo, oA~ —i —
(Ki-67) 72 ClCkT 2B THRET D,
W Bl 2 AR R Rl T D 2 L id
Nestin fui& 72 & & H W CTHERR T
kA b LR lRE OB JD$D54
-t Fr ¥/ xF—/L (4-HNE) ° DNA ®
Bt CELD 84XV /T = (8-0HAG)
78T AR TREAET D,

(3) AAFHIfFENT

fi, ifdE (AE) L ORF OB A L RIZ
SOWTlE~r Y75 ke K (MDA) <
8-OHAG DR ZHET 2,

4. WA

(1) BRI A N LA L DR A L
A DR & KRFEAKIZ L 2]

R A b L ADFERIC ilmzva%m
Wiz, KFEKE, T D Z L TKEST
R Lz be—LHok (HEK) T
REICEN N L 2FEND T,

HIRH R A F LA X, ERERO~ T A
Z1H 10K/ —T It A, KIZHBIC
KON FEHZTFEF - TERNVIHIZ
L7 ZOWEZEIZ6 BiT-o7-, 72, 7%

D OFEFIL, =05 1 IEOH D /NS 7326
BRHICEEI L., KEflx HHREBEIRTE 20,
EENLHIR S N7 REECRE Lz,
HW)E&{EX FLAIZOWTIE, R A b L
A 8 MBI WMBILIEE O RMEIED TH D
4-HNE %Y« T (K 1b,c). MDA %4
LR HFET (K1d) BE Lz, WA R
L IR L A b L A ZBER S 2AY, KFEK

DEGHIX, Zhamsl Lz,
a b cTL
5 ) Yadet i
3 | =T e ~
sS4 } g e
e L ] ‘})p"i:') )
i, = A S
i S( ress +HW(-) - Slres_sA:HW( 1
[ SO Xk i
) |\« h:ﬁ_ : og,,;a(:-}a
c HW e &W),,“' P ,’,‘-‘-_'v"@._‘
o 3( [ o e
.ck..'\r e OO SO

o

1200

@
Q
S

& 8 8

&
Q
S

MDA (pmol/mg protein)
n
S

HNE-positive cells/ mm® ©

o

0
- -+ HW - - +
CTL stress CTL stress

1 kA (HW) ICXDEREA b 2O
file (a) KRFEKEE: 3 e DM RFIRE, (b,
o) MEBHREITCOMEA LA L% 4-HNE
PR O AN & K FEAKIC L i, (d) 4
o MDA i,

(2) FERMMEA b LRI L2585 - Ll
REDAR T & AKFEAKIZ K 21
ZEEDEEERERIE, BEATIC A - o RFIZER Y
3y /a5 5Z2LT, vUARZhEZRE
LTBEZRETLLIIC2D, MHRA ML
AL D ELBEFENEL, WA LR EZ
J 7o~ U RTERER CTREPTICA D K 9127
0l - SRR MK T L7ahs, KFEAKEES
BECTIHE T 2RmH s (K2),

B IRRIGBRIL, ~ U ABRFH LV L O
CHrariR) Z i/ CHRBET 2MEE AR L
TV, A ML 6 %I, i”]ﬁﬁxl\
LRV HEDEA~OER T RDI, R

%-ﬁ%ﬁ@ﬁ?@mwgnt@ KFKD
BHITZhams LT,

T U AAKEERER T, WHITKFE LT
5 EEZ BTV D ZE MR - LIERE LT~
oo WIRA ML A4BHICIZ, 6 D FL—

T
=



=V THBICRZRNWT Ty AR — A F Tl
0 ES RN RLE~ 7 AL R, 2L
IMNET Ty hAR—LDNEZTETE 2N
LU, KFEAKROEHIZZEMERH - 52
AR ) DA T 2 il L7z,

(3) KRFEAKIIFG I LATERICITREL 20

277,

1 week 2 weeks

300 conditioning 24-h

300 conditioning 24-h

HW = =& - - 4
CTL stress CTL stress

Step-through latency (s) ©
- n
o 8 8
[
Step-through latency (s)

CTL stress CTL stress

c 6 weeks d
o conditioning 24-h
@ o
oy 8
g g _
2 2 c
s ES® M
S SE 4
3
e 2%
£ Eg?
T R
7]
oy zZ%
an HW - + - +
CTL stress CTL stress CTL stress

K2 KkFEAK (HW) 2k 2585 - WEHET
O ZBEERG, (ac) FHA P LA,
2. 6HBOEE~DBITRH, (d) X K
L2 6%, 5. FIEIZHEE o 2ILEk,
FRA P LRIZED | T ZAOREEIN
il e, L, KEKRKOEGIZE DK
BEORBEIZR N hoT2, 2. 5D FR
DR A —7 7 4 — b Rk T KFHE
KEBSRKEDHTEITED LRI T,
T OFRERIL, KFEAKRDH SO B) B O
TAUGE L2 258 - SEERE IS T 5
BROFERENELZE L O TIERNI EEZRL
W5,

(4) FIRBHIR A b L 22 X D ED
T & KRFEAKIT K D4l

PRI RE 1TV ISR U D MR R b
Wb TWnbdEEZXZLNTWS, £ T,
PR A R L2 8K OHHEEIREIZBIT S
PRI DA F I 7 F e 7T
&% BrdU QLY IAA & | HFEAIIE T O &3
BN LN TS Ki-67T OB T,
BrdU (%6 #l HLAEN S &G 2B LTZ, £
NENDOHRIC L » TR LR %
B 32T, WIS BPEMIaE A R 2 B
LA L o TR LIy, KFBANZ A

iz (M3),

a ) cTL c cTL
T T e
> 1
e A y -
| o] o e 1
i SE el e £
Stress + HW(-) Stress + HW(+) Stress + HW(-) Stre: HW(+)
: B 1 o)
- el AN K A
; ’ x L g
1 ’ r e
- "
* ARVE e SRS I
- - . r B L
b d
€ 8000 1 E 25004
2 6000 - = 2 2000 7]
@
8 8 1500
£ 4000 4 ¢
g S 1000
g 2000 4 & s00
3 7
B o-l— B o
@ HW - - x HW - - +

X3 HIRANLVRAART~ U RITEIT HHESHE
REFRRRHT AR T OKFAEL 512 X B EIHE, (a.
¢) BrdU Bttfiin, (b, d) Ki-67 Bitfi,

(5) B%

FRA N L AT AT, KFEKIZL DR
e GRERR OB BNBE S, 2O
e, BRb A b L 2 O3l & AR A= D[]
R ONIZZ &b, KFEKIZKDHE{EA
b L A O SRR M2 Bl L, OfE R,
BB OBEN TN b EEZD
TENTE D, ELICHEBORE NS FL
EHAEDLDEEZAPNLVLRICELD S DE
TV TIL, KFAKD 5 Dl zh H & BEE
T&EX oz, LML, 2TOETILTYH
o R T IR A B T AR AR T 23K SB K D B 5T
il 47,

AR LVATHE, NA N L ARER & DR
WAEBRETOIMNEND D, MEED GHEK T
-TFEA-RIERE (HPA) RICE#$ 5 =L
FaxTwa LR EE R A LE
(ACTH) 23KFAKRDOEHIZL VAL T
HAREME S B D, FRICHUR TS D 2L
Fa b U EHRLE S (CRH) 0@
FLREDOREEPNEHINTWDL ANV T
S DR RN BRI,

—J7. AL A T L AW KFEKDZ)
RiZarFaxra sy I Uik
HARRAEM A G R ZTIEEREOR A S
EEEENHI LTV D ATREME DS @V KBS F1T
t NaxT IO DNERIILT DD, ENET
TKFZ D FOMBREDN R LTI TE L0
Py, BUE, Ml &R %2 b bWt 1



AN =X LT TH D,

5. FRFEELRLE

(Wr7efias . Wt

FEor R R ONEHEIT 72 (T

=Y

(MEstam ) (Rt 2 71F)

1.

10.

11.

Kamimura, N., Nishimaki, K., Ohsawa, 1., and
Ohta, S. (2011) Molecular Hydrogen Improves
Obesity and Diabetes by Inducing Hepatic
FGF21 and Stimulating Energy Metabolism in
db/db Mice. Obesity. in press (&#if V)
RIEBALEH (2011) KBS FEFOHIREEE. K
WALHrgE 35, 1-7. (E#HAY)

Wuy, I.-C., Ohsawa, 1., Fuku, N., and Tanaka, M.
(2010) Metabolic analysis of 13C-labeled
pyruvate for noninvasive assessment of

mitochondrial function. Anal. N.Y. Academy Sci.

1201, 111-120. (&FHAEY)
Wolf, AM., Asoh, S., Hiranuma, H., Ohsawa, 1.,
Lio, K., Satou, A., Ishikura, M., and Ohta, S.
(2010) Astaxanthin protects mitochondrial
redox state and functional integrity against
oxidative stress. J. Nutr. Biochem. 21, 381-389.
(EHAY)
Mitsuishi, T., Iwabu, Y., Tokunaga, K., Sata, T.,
Kaneko, T., Ohara, K., Ohsawa, 1., Oda, F.,
Yamada, Y., Kawana, S., Ozaki, K., Nakatake,
M., and Yamada, O. (2010) Combined analysis
of cell growth and apoptosis-regulating proteins
in HPVs associated anogenital tumors. BMC
Cancer. in press (&F#ifA V)
Nakajima, S., Ohsawa, 1., Ohta, S., Ohno, M.,
and Mikami, T. (2010) Regular voluntary
exercise cures stress-induced impairment of
cognitive function and cell proliferation
accompanied by increases in cerebral IGF-1
and GST activity in mice. Behav. Brain Res.
211,178-184. (&#HAY)
Oharazawa, H., Igarashi, T., Yokota, T., Fujii,
H., Suzuki, H., Machide, M., Takahashi, H.,
Ohta. S., and Ohsawa. I. (2010) Rapid Diffusion
of Hydrogen Protects the Retina:
Administration to the Eye of
Hydrogen-Containing  Saline in  Retinal
Ischemia-Reperfusion Injury. Invest.
Ophthalmol. Vis. Sci. 51, 487-492. (&#HA V)
RIEME (2010) Fafb A b L ABHESR ORkSE & 7
oA v —TIEEHE . EF O H DA 232,
698-704. (HFHML)
Endo, J., Sano, M., Katayama, T., Hishiki, T.,
Shinmura, K., Morizane, S., Matsuhashi, T.,
Katsumata, Y., Zhang, Y., Ito, H., Nagahata, Y.,
Marchitti, S., Nishimaki, K., Wolf, AM.,
Nakanishi, H., Hattori, F., Vasiliou, V., Adachi,
T., Ohsawa, 1., Taguchi, R., Hirabayashi, Y.,
Ohta, S., Suematsu, M., Ogawa, S., and
Fukuda, K. (2009) Metabolic remodeling
induced by mitochondrial aldehyde stress
stimulates tolerance to oxidative stress in the
heart. Circ Res. 105, 1118-1127. (&E#HA V)
Nakashima, Y., Ohsawa, 1., Konishi, F.,
Hasegawa, T., Kumamoto, S., Suzuki, Y., and
Ohta, S. (2009) Preventive effects of Chlorella
on cognitive decline in age-dependent dementia
model mice. Neurosci. Lett. 464, 193-198. (&
HAED)

Suzuki, Y., Sano, M., Hayashida, K., Ohsawa, .,

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ohta, S., and Fukuda, K. (2009) Are the effects
of a -glucosidase inhibitors on cardiovascular
events related to elevated levels of hydrogen
gas in the gastrointestinal tract? FEBS Lett.
583, 2157-2159. (&#HAY)

Nakajima, S., Ohsawa, 1., Nagata, K., Ohta, S.,
Ohno, M., Jjichi, T., and Mikami, T. (2009) Oral

supplementation with melon superoxide
dismutase extract promotes antioxidant
defences in the brain and prevents

stress-induced impairment of spatial memory.
Behav. Brain Res. 200, 15-21. (&E#HA V)
Fu, Y., Ito, M., Fujita, Y., Ito, M., Ichihara, M.,
Masuda, A., Suzuki, Y., Maesawa, S., Kajita, Y.,
Hirayama, M., Ohsawa, I., Ohta, S., and Ohno,
K. (2009) Molecular hydrogen is protective
against 6-hydroxydopamine-induced
nigrostriatal degeneration in a rat model of
Parkinson's disease. Neurosci. Lett. 453, 81-85.
(E#AE )
Nagata, K., Nakashima-Kamimura, N.,
Mikami, T., Ohsawa, L., and Ohta. S. (2009)
Consumption of molecular hydrogen prevents
the stress-induced impairments in
hippocampus-dependent learning tasks during
chronic physical restraint in mice.
Neuropsycopharmacology. 34, 501-508. (# i
v)
Murakami, Y., Ohsawa, I., Kasahara, T., and
Ohta, S. (2009). Cytoprotective role of
mitochondrial amyloid B peptide-binding
alcohol dehydrogenase against a cytotoxic
aldehyde. Neurobiol. Aging. 30, 325-329. (& #
HY)
Harita, Y., Kurihara, H., Kosako, H., Tezuka, T.,
Sekine, T., Igarashi, T., Ohsawa, 1., Ohta, S.,
and Hattori, S. (2009) Phosphorylation of
nephrin triggers Ca2+ signaling by recruitment
and activation of phospholipase C-yl. J. Biol.
Chem. 284, 8951-8962. (&#HA V)
Nakashima-Kamimura, N., Mori, T., Ohsawa, 1.,
Asoh, S., and Ohta. S. (2009) Molecular
hydrogen alleviates nephrotoxicity induced by
an anti-cancer drug cisplatin  without
compromising anti-tumor activity in mice.
Cancer Chemother. Pharmacol. 64, 753-761.
(EHAY)
Ohsawa, 1., Nishimaki, K., Murakami, Y.,
Suzuki, Y., Ishikawa, M., and Ohta. S. (2008)
Age-dependent neurodegeneration
accompanying memory loss in transgenic mice
defective in mitochondrial ALDH2 activity. J.
Neurosci. 28, 6239-6249. (&EFHAH Y )
Wolf, A.M., Asoh, S., Ohsawa, 1., and Ohta, S.
(2008) Imaging mitochondrial redox
environment and oxidative stress using a
redox-sensitive fluorescent protein. J. Nippon
Med. Sch. 75, 66-67. (&FHA )
Katsura, K.I., Takahashi, K., Asoh, S,
Watanabe, M., Sakurazawa, M., Ohsawa, 1.,
Mori, T., Igarashi, H., Ohkubo, S., Katayama,
Y., and Ohta. S. (2008) Combination therapy
with transductive anti-death FNK protein and
FK506 ameliorates brain damage with focal
transient ischemia in rat. J. Neurochem. 106,
258-270. (&#HA D)
Watanabe, M., Katsura, K.I., Ohsawa, 1.,
Mizukoshi, G., Takahashi, K., Asoh, S., Ohta, S.,
and Katayama, Y. (2008) Involvement of
mitoK(ATP) channel in protective mechanisms
of cerebral ischemic tolerance. Brain Res. 1238,




199-207. (##HA D)

22.  Hayashida, K., Sano, M., Ohsawa, 1., Shinmura,
K., Tamaki, K. Kimura, K., Endo, J.,
Katayama, T., Kawamura, A., Kohsaka, S.,
Makino, S., Ohta, S., Ogawa, S., and Fukuda, K.
(2008) Inhalation of hydrogen gas reduces
infarct size in the rat model of myocardial
ischemia-reperfusion injury. Biochem. Biophys.
Res. Commun. 373, 30-35. (&#AY)

23. Ohsawa, I., Nishimaki, K., Yamagata, K.,
Ishikawa, M., and Ohta, S. (2008) Consumption
of hydrogen water prevents atherosclerosis in
apolipoprotein E knockout mice. Biochem.
Biophys. Res. Commun. 377, 1195-1198. (&
HY)

24.  Kogiku, M., Ohsawa, 1., Matsumoto, K.,
Sugisaki, Y., Takahashi, H., Teramoto, A., and
Ohta. S. (2008) Prognosis of glioma patients by
combined immunostaining for survivin, Ki-67
and epidermal growth factor receptor. J. Clin.
Neurosci. 15, 1198-1203. (&#HA V)

25.  XIBALEA, KHAY (2008) N . HAKEK 66
T 1, 169-174.  (EFEMEL)

26. AT LRARAE, KM, KHEKRS (2008). I b=
FUTICRTET D AB #5671 = — VUK RRESR
X DBAE A N LR D OBLEEEERE. A ARER IR
66 #9711, 118-119.  (FHILEL)

27.  KHRRSE, KEBAL (2008) KFEHTIZLDHL
WS OB LIRIRIE & TRAE Y. ERES: 26,
2074-2080. (FHiMEL)

(Fa¥&] GH1 ofh)

. REBACE. AKSRKIC X H58%0 - GRS 2 5
DET NI E VTG, 5 FIRKEREES >
AP 5. 2011.2.18-19. 4=

2. Ohsawa, I. Consumption of hydrogen water
prevents the age-dependent impairment in
learning and memory tasks in AD model mice.
International Conference on Alzheimer's
Disease 2010 (ICAD2010). 2010.7.10-15. & /
b CKIE)

3. AL, KBS, MY =S i
BL, WRBFET L~ ZADERE N ET 5.
BMB2010. 2010.12.7-10. #=

4. Nishimaki, K. Consumption of hydrogen water
prevents the age-dependent impairment in
learning and memory tasks in Alzheimer model
mice. 7th ASMRM & 10th J-mit. 2010.12.16-18.
fifir)

5. Kamimura, N. Molecular hydrogen improves
obesity and diabetes by inducing FGF21

1

through reducing oxidative stress in db/db mice.

7th ASMRM & 10t J-mit. 2010.12.16-18. #&li]

6. Ohsawa, I. Rapid diffusion of hydrogen
molecule from hydrogen-containing eye drops
reduces retinal ischemia-reperfusion injury. 7t
ASMRM & 10t J-mit. 2010.12.16-18. 1 ]

7. KEBASE. KB DET R LIz LWIE
P, BB 44 [m] B ARS RUEBREL - K E 22 e 2.
2009.11.1. H

8. K, AL MA{E A ML REMES R - LR
W DK Gy 12 KD il

9.  H27H A AR 2. 2008.10.11. HifE

10. Ohsawa, I. Hydrogen acts as a therapeutic
antioxidant in the brain ischemia and
restores learning- and memory-deficits
declined by physical restraint stress.

International Conference on Alzheimer's
Disease 2008 (ICAD2008). 2008.7.28.

7= CRIE)
(Ba#E) (Frofh)
(P £ A PEME)
Ok (G o 1)
SRR
FEEE
HERIF
F¥E -
H5
HFEHA B -
ENA DR -

ORI (G0 1)

A TR
FHHE
HEFIZ
FESH -
&7
BA34A A
ENs DR -

(& D)

R— bri— s
http://www.tmig.or.jp/J_TMIG/j_research/
DA24.html

6. WFTHHRk

() wFgeR#E

KiE  AFBA (Ohsawa Tkuroh)

G MSIATBOE N AR EFE R v
2 — (KER#EEREFERE ¥ — %
) - HEERFEEFERE 2 — 5% -
WFACEIE =

W98 % 5 30343586

(2) BFgE 3R
C )

W E S

(3) HEEMF S

KM A% (Ohta Shigeo)
HARER KZ - ESHER - Zy
WheE &= 00125832

= F kK (Mikami Toshio)
HARER KRS - B0 - HEER
9% 75 : 60199966



