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Survey of current living conditions among Minamata disease patients
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Research group concerning Yatsushiro Sea region
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Research on behavior of mercury in the marine eco-system

—Mercury distribution and speciation in benthos and sediment of the intertidal zone ; comparison

with the study in fluvial environment —
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Hydrosphere influences of mercury pollution that is provided from be remaining sediments that

were not dredged because they were polluted less than 25ppm by mercury from Minamata bay

and Minamata river, and mercury polluted sediments that were buried at Minamata bay
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Methylmercury survey in preserved umbilical cord from inhabitants born in Shiranuhi district
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Fukuoka** 55 0.088 0.076-0.121
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Study group focusing on the mechanism of biological functions of mercury

(molecular mechanism)
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Study on the elucidation of the molecular mechanism of methylmercury-intoxication and its clinical

application
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In vitro study on the molecules related to the process of methylmercury-intoxication and its clinical

application
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VEABEFETHD GPxl BLO TrxR1 mRNA D%
BhiX ROS OENNCM D ERNER LR T AT LD
FERRELD R, 70 B AT L KERIETE 3 FEfE 14
T TSRO LT, LTZRo T, AT /L KEREEE )N
B ST AR AREER L DR Tk EES
N5l EA RS GPxI, TrxR1 OBREIL, ATV
KERIZ L DR LA AFE A TRFR CHEE T, AT /LK
SRR B O AN AR A ZHI I CTE AW
AN AT T F IV DOTEMAL ER ARV ZAFE A TR h—
A~ ER R Y EE LN,

A EIOMIAFN R TIEEL o85O L TlIp{bA
N AZFERIIHET DT TE T, BL & A8
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720 GPx1 BROVERZYL DHHKITHD ebselen (%, AF
JLIKERIZED ROS DEIHNE M FEZ M L7228,
GPx1 mRNA OAK FHINHIL 722 EMBATF /L KERIT
LOHEMENEL OB ELRET HIENRIEIN
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Study on the elucidation of the molecular mechanism of methylmercury-intoxication and its clinical

application
(b) BT NVEWZ N AT LRI MEFEBLOD 43 1R B DB &
BIB9S

In vivo study on the molecular mechanism and treatment of methylmercury-intoxication in the rat

[EfEMTIEE ]
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AF VKR T HE DI REFR BB 1T HIR(L AL
?D B 5% in vitro, in vivo (28T, £72 ER
(endoplasmic réticulum, /MafR) AR ADEH 5% in
vitro IZEBWTIRETHONICL TEZ ), AHFSE
T, in vitro DRFTCELINTZ AT VKR EEFE B
2B 5 BB 12OV T in vivo IZBITAHIERE
1FHT2DIT AF VKRR ERET VI ZERL .
I L E RN S BB AR F R BB OV TR
T 5, SHITATF VKRS M B L TR R
BROMEEZOEB I REtEEb S8 I
THIRETL . AT VKRR TR BT D BIAENIZ D
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% in vivo IZBWTHALMNIZL,, Z ORI 24
DIRPIEIZ DWW TR T 5282 BV E T2,
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ZHETHERL TEXTATFT NV AKEEGET LTk
(20 ppm Hg, 7 H, 14 H, 21 HEBLU 28 HHKK
W% ; 1 H i KIEEUE 600 ug Hg) OFHE#4 AR M RR T,
FHE, TR AR OIFEAEAZL FH T, IR TR
DRERFEAL | R IH B P2 AR SRR B LS J5 1T DA
JRFENZ DUV TR LT,

AR ZE DI BRF )72 3 B D W T BLEE ML
LCHY, necrosis, apoptosis, paraptosis 72 E (23 FEE
AU TV 5, Autophagic cell death SV WOBEEHZAVET
WEIN TV, BLEE . autophagy 1 survival
process ELTELZ HALTUD, FHEH&ARMRRET D4
AL DOMERICOWVWTHLENIIT H720D1C
caspase 3, 9 (KT DmIEY AT ST, TOFER,
F AR REE ORI caspase 9 TYLEAIHL
%73, caspase 3 TIFYLAIIVRNZENHLNIARD,
Z DHNEFEIL apoptosis TiE72<, paraptosis ThdE
B2 Oz, FREEARPRRETE, KM, /IMIKIZ L
AKERE BT 1.5 f5E<, TNNETOMmGFoh b
A D$E 5T LD BN A0/ MIKIZ L L35V Z 828
O >TERY, L0FRVIFBEZE LN Z > T
DAREMEN B 2 BTz, BRI AR, FThE. 7
BET2 ARAR R DR RFAY 72 W B L ORES Tl B
BARAPRE D AT AT U TR R AR SR, %
BBOAEVED 3 WEGRENDHESLBHIICD, 4
HRETEYI o7, —T7 BRBARFR R DL ML
3R GRECITREL C, 4 A GRETH LN Rb DL
ASoY it

Glutathione peroxidase 1(GPx1)ZE{ElDEL /A1
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V/ANTIN P Y b STRN A EE S p=waei B B /A E 1oV g0
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TESHITHEEHED T D,

AFNVIKEBHFET V7Y ORK, FHEE %
IRF F 72 AR R IR PR ORI D L IR ZE TIEZ U7 D
FEEN=2—a A TUTEL TOD RTHREELRHY |
SHITHRETZfe T TN D, BB TR AR AR RREIR 22 Ol
JAFEIZ DN T ORPEARR PRI 22 RE 0D Bk
AR Z 31T AR AR O MR 5L apoptosis T
1372< paraptosis D FJREMENRFVEE 2 DAL, il
FARAPREE DK ER G BT, R, /DIMIZEEL 1.5 £
BWZEEBEFRT DB LIV, ZNETORF D
Db | Rl AR R B O R AR PR R O HLER (LA
DG LD AT VKSR VE DA <o/ MM T
USRIV EAZHBLMNICLTRY, % RapRE <
R FRNVERISEDBETNDIENE X DI,

AF VIR EREBE TR -CHI I K> TH H 722 5T
BY, ZOFRIZ DWW TEIBIZRAFE DD DAFFEIC
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Research on methylmercury action on nerve reproduction (proliferation and projection

formation/progress of neuronal cell) and pharmaceutical treatment
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Rho-associated coiled coil-forming protein kinase
(ROCK) B EHK THD Y-27632 51N Fasudil 23 AF
JVIRERIC Z Dtk R B 2 Il 5 2Lz ko T
AR FEZH] T A2 LA BN L2 (K 1, 2, 3, 4),
ZDZEND AT IVIKERIC L DR R R E S L O
HIEAEIZ I T, Rho-ROCK signal 73 B L7245 &
RIELTWAZERHLNER o=, T2, TR
(n=3) 7eRFTIEBH D3, AT IVKERFEHET L (T
YIIZBWT, KRG ICEZ> TR RICBITT S
Fasudil (3 mg/kg/day. FZ T 5-) 73 AR A AR89 25
(P ARARHR) (IX] 5) 8L OMRRIE IR (F2 A7) (&
D222 % MER LT, ZOZEMB, in vivo (12
B TH Rho-ROCK signal 73NE B/ E1 % 7L,
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Research on involvement of the choroid plexus in the CNS toxicity by methylmercury
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[FERIbFFEH ]
L B (SLAETIEER)
E7VE O ERRE LUK ST &
FHEAT I (FERERIFFEER)
BT VEM OSBRI

HEBIOHEMW]

En7p L D HE AR LD AR R BE LR CHREE
N protective [ TBIWTWD (BEIR~DELEEOB
OB IEICED) ZEBRHAESN TS Dy AF /L KR
FHEET TR D BLOKEREEBE > 120
AHE 55 DAKERE RN A LNDHZ LD IRFGHE AT
IVIKERDIEHJFRE D ONEDTHDHEE ZBND, £
T RS D ATV K ERIR R 12351 T D IR 3 DR RE
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(D ATREMEIC W Th b TR 5,
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[SERR 21 4 B2 ORFIE R S o4 5 ]

AT VKR EOFREIZR T 5 ik -k B
(Blood-CSF barrier) 7 T k& 5 D B 5% LD FEH
IRRETT B0, AT /LK ER (8mg/kg) D 5[EIELfE
G RE (SHE: & B2 fE K HBL) L1182 51 (CRE:
JERZRL) 7o b (n=5) Z T, QK. ik, o
RERRE | @IMOFRELERET R, @ Mg vrIv
DAL~ DI HFEAE T D Q. DIRAE 5 TPEAS
D transthyretin (TTR) OFRRFEA L 2R ET LT,

C HECIL, M - BEWR K ERIR B DA R D3 AT /LK
PRBRFRIE R0 ORI D LRI R 18

HEORDLNT, S BETIEL, AT /VKERIEFE T4,
M AE KGRI BE DR T 3B HALTZ DN | BEHR K SRR
DL JVITFRHEL | PR SRR B 13 A 278
7

GFAP (glial fibrillary acidic protein) % F\ /=60
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T 3% DN D BAZHRREIF AR Z > TNDH D
LA LT,
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Developmental neurotoxicity of mercury — Effect of methylmercury on neural stem cells —

[EfEMTIEE ]
ot A CGEREDTIER)
WFFEDMIL . EERAEM D F it
[SERbFFEH ]
FEEAT R (FERERIFFERR)
o E YL DR —]
P2 R EAR (FEBERFFERE)
B ROV AR —]
VR Pt (REACR R, BUHURE R R )
HAR B LUV - FE AT

[ RBLOHR]
FEEBBE DR R ITRIT D AT NIRRT L DR RE
PEE T, BN T 2B AL TV, 1

PRERHIACIT, R R IS IR IT DR FE DML THY

PRI IZ AR ZADIDNDZEIZED | E D% O
SR DIE B BN THIENHEER S NS, ATF LK
EROFRRE AT B T DR, R E A~
LS BLSITINZ  ATF VK ERIC LD AR R D28
PR EDEE ~DBE G AW OLNTT DLV
%G RFD, fEK AT /LK ER O PR ER A~
DEBIZBEL T, 7y bR o5 5% R
EHWIFZRIZEB W T, AT VKB R=a—1 5
LA BRI E T D2 ENHE STV,

AHFIENL, ATV KERO MR ER I R 1T DR Bk
\ZBT DML T, FE A BEBERI DA R~ DR
BOfERZ B ET D, RIFFEIT, AT NVIKERIZLD
IR AR RT3 1T DM G EE ~ 0 B 5 PR
EHED DD, AT IV IKER DI A W PR T D
i ZE D7,

[HIH ]
R 20 AREE~21 4F 5 H

57

[k 21 4R BE DAFZE R O ]

FRREN IR O G EZ R T B 2 BT
BHiEfn - DO—2/, mRNA FHL LB T, A
F VKR L DB R Z T D A REME N HDH LD TR
BRI T — 25137,

6 A ODOEF ST, T —~ [ AF LK O T
PER B30T DIMTHIE DI A Fr S A% 81 | 22T
HZLZiroTolodd | Rift9ta —Rgh k52L&
77

[ D EED]

HIDIZ, ~ T AH R ORI O W R EF LD
BN FENLEAT o7, RREHWT, AF LK ERA IR
B (Flx DT ZA7, HIFE) | MBS b~
PR 1CC (EMIa k) 3L mRNA FEHUZ L
0. B2 T IEERE LT, ZOREF AT VKR
DFEMEFTAT A8 F ATREZ2 L~ L D FI b 28 ik i
ML A2 1352 LA TET, AR bRE W T ICC
DEEBHI 1TV, Nestin (FRREEHIIE) . Tull (44
FRAAE) . GFAP (7 At A ) Z~—J—& LIz 5
PEREAT R 3 HE 572,

WIZ, AREHANT, MlamsRBRE1T o7, M
faFEtERBR 2 XD, AT LKER (0.1uM, 2d) DFFFE T
IZFRNT, 10°/ml OARFHEEE T, K 25%D 5T
DSLSIL, 10Y/ml OFIHEFE TIX. K 60%DHIIE
MNEBITZ,

EBIT, ATV KEROFFFE R b~ D IR
IR T D EBREBIAA LT, T O R, MR
HIBE DI BN Z R T EEZ LN TODEE T
D—273, mRNA FBLL ~LZENWT, AT LKER
XD BEZ T DA REMEN D LV TR 72T
— A&,



WKSEDVER AT =X LT N—T" (57 1 15H%)

5) AF VKOt FEEFE LIS

BT DRI RE D FE AR P L 1%

Mechanism and role of brain edema development in methylmercury-induced neuronal toxicity
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Study group focusing on the mechanism of biological functions of mercury

(animal model)
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Research on methylmercury action of in neurodegeneration originating

in Tau protein phosphorylation
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A novel model for methylmercury exposure in utero: methylmercury toxicity in spiny mouse
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Development of the objective assessment of the brain function in

methylmercury poisoning
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p=0.015) (49 ELLT 44.5%<50 %Ll L 55.0%.
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Tholz, A OERNIZKERRHEESN-ZEIC
WIS AR (2 60.6%. 5 69.8%) 75%0%5%\
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Association of perinatal factors, postnatal developments and

methylmercury concentrations of cord blood in Tokyo/Sado cohort
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Methylmercury exposure in whale-eating district
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ppm FHEZ D HBINE FI TN, R EDR
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Hair mercury examination in Japan
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Hair mercury examination of mercury-polluted areas around the world
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Publication of method for methylmercury determination in biological samples
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Organization of documents and materials on Minamata disease

and development of information accessing and utilizing systems
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Review of mercury study
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Field research on environmental sciences of mercury
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Experimental research on influence of human health in French Guiana river pollution
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Development of a new analytical method on low level methyl-Hg concentration and investigation of

methylation and demethylation processes on atmospheric Hg

—Measurement of methylmercury concentrations in air and wet depositions and investigation for

factors affecting their variations —
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R R DT AARIKERO R ~D HRD A Z T H 2R
THEEZLND,

KEZF DA ZMAGRITITH 24k He® &4 2R Hg
(D 3%, ZNHDHHH 2K He I3 KICH#E TH D
728D | BRI A~D T AR ERD B IA T ITIKITH
LT VB AR OH A Hg(ID) OF 5N KEWES
2 HND, BRI, R F DA 2K He (1) I
FEITAY RELA B EOMMBBEGERS T, =
AL, KRR OB 24K Hg® &4 OGRS &
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HEFRE DD DOTE I LD KB O R RIZ DV,
KRBHERNODOERE R, T70bb, DO
HELMES~OHEFE R ZEL CGHiSNLH & T
bb, DD, 5 KIFEBIZBITHKBOFRSE
W DWW CHE BINRERERE N L E THLHEE
25D,

98

[3CHik]

1) Sakata M, Marumoto K, Narukawa M, Asakura K
(2006) Mass balance and sources of mercury in
Tokyo Bay. Journal of Oceanography 62: 767-775.
Pirrone N, Keller GJ, Nriagu JO (1996) Regional

differences in worldwide emissions of mercury to

2)

the atmosphere. Atmospheric Environment 30:

2981-2987.

Logar M, Horvat M, Akagi H, Pihlar B (2002)

Simultaneous determination of inorganic mercury

and methylmercury compounds in natural waters.

Anal Bioanal Chem 374: 1015-1021.

4) http://www.env.go.jp/air/osen/monitoring/mon_h19/in

dex.html.

5) Sakata M, Marumoto K (2005) Wet and dry
deposition fluxes of mercury in Japan.

Atmospheric Environment 39: 3139-3146.

6) Tomiyasu T, Matsuyama A, Eguchi T, Marumoto K,
Oki K, Akagi H (2008) Speciation of mercury in
water at the bottom of Minamata bay, Japan.

Marine Chemistry 112: 102-106.

K=

Wepk 22 AR FERMFE I CIRE S [ T T T —
Z W KRB O FIERER =2V 7 F ik
DBRFE | ZIEH L TNVD,



3. HERIRREEICH B3 %8 - 55

(2) HBR BT LV —7

International Cooperation Affaires

(R 7ERR A LA 2]
1. EER IR FE S5 D HEME
PORIGEZS (B - A B S0E0E I

ENT AR AT & — 1T, KSR EL -
HSCHE—DAFFEEBE TH DT LATEN L, KERICK
DERBEIHYL AR L L COB B & - E & D ST
FEE DB A~DIRIE | (ESMIFTE B D ~NRE | AE
SRR & O S RIAF 2 HEHEL T D, TEIBRK
PR 2009 (5 F5 - T IED) J TR SRR R & A RAAEIC
B4 oV —rvayr (=a—3—2-USA) |72 EDIH
BRESRB G 0, [JICA &30 a 21 FiE AT L 7k R
BT AREEE T AT 2k 7 ey = /8 T4 TD
VINEBEIZB T DK ERERE DR A 72 & D H [
FEWIEFEOTD T rEIHE~ 23 O JEE A
IR L7, E72, ARSI Bl 0 B 45 36 KONE K
BRI At 2 — DN EMTIEBRE O
HEZBELT, 97 ED, E 14 £ OTESMIFFE
BaEH~L,

2. NIMD 74— A
PRI ([FEIR - #8204 - FFE T
ENT KRR B IFIE 2 2 —1d, 1997 LIRS, 13
. ENAOFMZEEH~NL, NIMD N
FEE LR E K OB RO G CTEBRT +—
FL(NIMD 74— LENEFR) Z B L Td, Tk
22 H 3 B2 5 HOHET NIMD 74—7 A
2010 MBS, T—~1%. [ABEE IR
KERDOFELR &2 DAL FZEAL] T, SEVFEE . BN
PR BT 12 BREPBOIT DN,
F7o, FRk 21 FE XIS TOY =T ay T D3

99

Mz FEBHL TR0, Fhk 21 FEEIXTEER KRS
2009 (FF5 « HE) J AT F Ly va affo CTh
L7z, SRk 22 HFEEIE, 10 AIZARR=T TyaT
7 7 W2 T & Mercury in contaminated  sites:

characterisation, impacts and remediation ®7 —~"T

L PIEZ T EL TD,



W ERRES 7 L —7

1) [E B R 72 S 2 O HEE

Cooperation of research in the international organization

EXEREEE A
B Al % ([ - B e S s 2 e 30
HFE
ESOHIEES
£ HROK B ([EIBS - i A iF2EED)
%f’%&()‘?ﬁﬁiﬁz
i B (EE R AEE)
N O
SRR
WM BT DI R R B L OWHE
A

[EHNAE]

[ KRR A GE o #—1%, KRR LT
TR CHE— DRFFERERE THH T LD, KIRICLDER
BeiG Y NBEEL L TS BA% R FEZ F I iFgE
BOBHA~DIRIE (M TEE D A~NRE | {ES
TR B L D LRI AHEREL TN D,

[3RR 21 AR DEFS R R O]
1. EEESEA~OH
(DRSS 2009 (=R, AR RUT)
Q)7 ERIRTR LN R IR T AT — v ay S
(==2—3—7_ USA)
) EFE AR 2009 (BB, HIE)
@EBEBIR T vr o307 S EwR R
(A7, USA)
2. LRI E
(Y7L FXT FRNTEGIC LD MR A~O R 2
VBT DRI (RVR—, 7T R)
(2)Tau AV FRACIZE R T 2RI BT 5 A
FIVKEROIE RN B3 23RBS (R, HIE)
(3)% /a2t D K 115 Yu i 4
(R, TIU)
DT RUTHEIHERE L7 Ve R AR K ERAE x4 L
T IERBRI KSR EE D43 Hr - IE (V¥ 7 Vv T Am

100

=7)
C)YFZUT UNNIEEIZIITH KBV ER BBAR O A
(TR AVRRTT)
LI b FER 23 £ EYRE LT,
F7, KREG AT AT DB GRS O EE L D
iFE HELIZHE D2 IF A 22 [BISENHEL , 4t
232 Lz RELTZ,



W E B L —T

2)NIMD 74 —J LK OEEY —7vay”
NIMD Forum and International Workshop

[T E]
PR A2 ([ B - 8 A WIFZE 50 /%2 A IF 93T
TS
ESEEEEE
NIMD 74 —7 LAH(HZRE S
(PR HBUE, AR BN, AUARSETR | BER IRE.
LN N ()
BRAMEIZARD s i
EEKRSHER L B S
(EZFn+ fex REM, Zi =, 2 BER,
FEABAT, WAk, BEE VR, & KR,
o 5)
BRI AR D Ak

[(EBNE]
NIMD 7 #—F A

FENL KRR A2 27—, 1997 AELIRRIE
FEA, ENAOFAFEHEIEL  NIMD NS
F LR R L OB RS OGE L CEHEET +—7
L (NIMD 74— LAERERR) ZBAfEL TUD,

NIMD NIZBITLHT7 +—F LADMLEDITFIFLL FD
LBV THD,
AR OKERIFFEH LD T — I TR D
U I 1T DK ERTE G - e DK ERIFFEIT DN T

DEN~DIIE DY
*NIMD (FflZHE FAFFEHE) D2 DO FERER TG D5
S (Rl R & L E OBFIEE) ~DKERIFTED

W K DY
EET—rvay

Rk 21 FEEXDIES TOU— T ay T DENE
ZHBL TR, FRICKEBIEZE X TWODH R
& EENCBWTORME T, KB & LB
HiAfFIEE DR T — IR E B R L TD,
BROK SR 5% (2—3 FERIFR) 23BH A S DT,
ARy )y g FEIZBIMT LT T I8
ELCHEHBY =7 ay 7 ZBE L., EEKRS

101

EHHE—T B,

[SERE 21 4R D 35 R SR o 52 ]
1. NIMD 7 —F2 2010 CERE 21 4R )

PR 2242 H 3 A0S 5 HOHFET NIMD 74
—T 52010 B LT=, 7 —~I%, KRB IR
DIKERDOIEER L2 DT 240 T SERFIEE
WHFFEE DR CLL TR O 11 EER SR T,

[2 H 4 B3

tyvar A KEHGHROREEE~FHRE L
sz~
(V) INBUEA L LSS D K ERPERUZ DV T AR %

T AT = B ACERZ T U T )R A
QFEENCBITDIEE ., SWKABIOAOMKIZE

FDKER, AT L KERD 55 A
GYATEFT I, vr= FEHIXIZHITD NB LR

BRIt 2K ERIE TR IR+ D58
[2 A 4 BF%]

tyar B KRG YOREE~RERICE
FDKERENRELZ D AH =K L~
(DZAARB G I3 DKERD =R e A LR

B _EAKHREROAL LT RERI 3 AT
Q)KARIBIZF1T DK e 36 LUK SRR B D 2=

25
QG)KRBIZ I 1T DK ERIR FE A L LK E B REIZBE 5

2 E )

D KARBIZ BT DRAKER I LOATF /LK ER ORI

A &

[2 A 5 B3

tyiar C BEFOKEOIEERIZHONT
(DI el EdlEcds LONRERIC I 1T DK ER, A

FILIKER D% EZ DPFITHOUNT
QARR=TE | ARYT KERGE L HIBIZ 31T 7K BR

BEH DK ERD 2
QKRBT I 2K ERENRED BRAE D 7= 6D DFfEE

FILORAFIZONT



(HKRARE O I DK IO T
2. HBRY—2ovays

SRk 21 4EEEXDMES COU— v ay T O E i
ZEBEL TR, Fpk 21 FREEILTNE RS KRS
2009 (EH - E) ATy LBy vay
[Methylmercury and n-3 polyunsaturated fatty
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Special Session Program

1) Mercury exposure from fish consumption
within the Japanese and Korean
communities

2) Hair mercury: methylmercury exposure in
current Japanese.

3) Relationship between methylmercury
(MeHg) and Docosahexaenoic acids (DHA)
in pregnant women and fetuses.

4) Prenatal low levels mercury exposure on
infant development : a prospective study in
Zhoushan Islands, China.

5) Methylmercury Exposure and Adverse
Cardiovascular Effects.

6) Maternal fish intake during pregnancy,
blood mercury, and child cognition at age
3years in a US cohort.

7) Omega-3 fatty acids and methylmercury in
diet: Sources, Effects and public health
Considerations.

8) Balancing the risk of methylmercury and
benefits of n-3 polyunsaturated fatty acids

exposure from fish consumption.
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Global mercury research promotion project
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