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non-silencing siRNA & A ® control FMAELFRIEEIZT

Rh— AL D 720357273, GRPT8 /oI &
TIZFEARLATIZEVTH non-silencing siRNA &
AFIRE, MTL o7 B AR LA B IS @V T
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DB S TrkR1, Mn-SOD @D H#E NN 78 D B v,
neuronal cell JVISENRFEoT-, SHEEIX, ATV

ST DIEICETD

7K SR EE % Dastrocyte | ZRF S22 SR I DWW TS
PNZT BT, VT HROM#E SR K T-glial cell

line-derived neurotrophic factor (GDNF) tastrocyte
IZE o THMSNA AR T 2IL-6 DZEH)
WZDOWTRRET LT,

Ty NRIMBE X0 o BfERE 22 L7 primary astrocyte
cell culture O2%E N, AT L KERIEFE D 1L-6 &
GDNF ® mRNA FEHLZA#) 2D T real-time PCR (2
TR LTz AT VKERIRERIR LI 5 uM &L7z, A
TV K SRR 3 IRFHI #2720, GDNF, IL-6 mRNA &%
HNL ., 7 REE#Z LMD o, IL-6, GDNF (X4
RAAEAEEIZEIRTDEFTHY AT /L KRR
#&1% ., astrocyte 23 FEHICARIRARGEICIER- 922808
RS,

3. AFILKERIEFEICLD in vivolZ BT D AERHNES

{bige R O BN B DRES

WEAEFE DR C L /IMIMIRZE DALY 21 B 28
H TGRS CWBATF LK 55 17> 1 (20
ppm Hg #a7Ki&EE ;1 B e REHUE 600 pg Hg) Ol

HE 2 PN AT L 7K SR 55 1% O BRI 70 A2 AR PN i
{BEE  BICEE . F A — AP b AU TIZOWNWT O

ARG, MR G EE 3 e G- 3 I H B4 5m1C
KU, FA— BRI ST 1T, TR LSRR E AR
VAHEBLED L ATF VK- 2 T B BAK T3
LZENON oo, SEEIT ZOF A — At
At U7 O BIAOAL T3, AF /L AKERIZ R B 72
HDTHLHNE IR DT, BL AR 2% T
TTIERMESNTWDER, WRIVLE K G LT
v NCRIBRZR IR FIZA1T o7, $r1%. 0.1% wiv FEEEEA .
HRIT AL 10 ppm CdCl, [ TRKREETZREh
A5 LT, AF VK557 L7k (15ppm
Hg #a/KigiEE ., 4 R 5) OGS R T o7,
FEFIX, 15 ppm AFVIKERE 5-ET VT T
#5438 B Tl &1bf®ﬁif£iﬁk?ﬁ~w
VIR b UT OF BERIK T ARD LI, $h, IR
VLG Ty NTIE, MAERALEE EOCEE FA—
N AT EOH B RZITRRO BV o7,
JRELFRNZITER TR G- 4 TR T, IRETHESN
TWAIEE TIEZEAROLNZ2NE DD | /MK
Bijg, 7 /L% T astroglia O~—T—Thd
glial fibrillary acidic protein (GFAP) #XJEHE A
OO, MAERITIZ, T ATF ALk L /7 a7
A P, GPx1, TrxR1 72E AF )L KERE B EL RN 2
A3 5%<D-SH, -SeH {LEMMPIFIET D, A lElk
L BEOE, ARIY A TIRmERILE, 74—
PURAL AU TIZE B DN o720, AR W88,
FIRIY LB G- EOFMEICEAL T, WG %
D LHEEHIT, MAEFOMDOEEILAN XK FTH
HTNFF R0kl /7 aT A P, GPXL, TrxRLIZD
WTHSHITHRZED TUD,
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WA = A LT N —7 (FHEITE)

ATV IR SRARIE T ORI BE 2 SEERAI AL (RS-12-02)
Experimental research on relief of MeHg-induced neurotoxicity

[EAERFTEH ]
FHEA I (HERERIT ZEH)
WFFEDOFIE , FBR Ak D F i

(LRI SE ]
FIFFERAE A (RRIRER)
PR ERMI R A IR B AR L B D AT
Rostene W. (INSERM, France)
AFIVIKERIZ Ko TR Z S T DR 53 F DA

[X7]
HAEHFSE

[ 087
ATV IKERD R B2 2 B 3 23R A - T

[ n—7]
AT =K I

[ ZE A ]
Rk 22 HEE — Rk 26 HEFE (5 4F)

[F—T—F]
AF LK (Methylmercury) . #0 % &
(Neurotoxicity), #E# (Relief of toxicity),

(AR ERR R DR ]

AF VRGN Z DM EREMEDAE AT =X L% ]
EMMIL, TOREMEAE S D HAIF O R 2 HE
BREIZHRFIET D,

[

AF VK ERIT A N e R 25 457
O, BN ORI B RE R E 2B H T,

UNLZ2 30 AF VKRR, TRAEZIE R0
HEAT I LD DB R B T2 2 ATREME 28807
(STHRY) 7o, — ELEAT U 7= bt g v b A
(Wb EISRFI/E) |2 o CE DA T 5 ITHE
Mt (D),

[HRY]

AHFFED HIIE, AF VKSR LD PP R e
DEZ ATREIC T D720 | AT L IKERMIR DI
AT = A LA BB TR D AT VKR M
(KT DR R A ERANTREET 5L Th D, £z,
BEIZHENL ST R IZB W TAT L KER LIS D
BR 45 7 36 JSOMHTR 28 R R RN W B ek Z PR AR
ABIOEAOLED RO THRFIL ., %Y
PR R RE R S ORI BT 52 s AV ET5,

Flo AFVRKIRFEOBRE T, #hfk i 5y
(b IS DR DN> TETWDLN, £D
B 5y FAZ DWW TIEARBZRER 43 D320, kg
Rl D534V, - VEFEIE, Bt 5 JE i 2 B B 7 e 2 S
7oL TN | ARl R L2539~ D AT L K ERD
TE RSy FFRATIEZ . AT VKR B3O TR L O
AT DR D ATREME N DD, Lo T\ B4k
PR AN A T AT L KERIC K- TR A %
FHRER 53 TR FFEL . £ DR 5y T DIERIZ LD
PR AT D RTREME A I DNC T 5280 HIE
T2,

(PSR R

TRENDFEREEFREL UL, AT VKEBIZED
PR R RE R T (2R3~ D KA DB R MERRIC L > T A
TV IR ERIT J 2108 i 55 A B 3 2 A B 8 L 2
MHAREMED B D, SHICARMFIETIL, ATV KERTE
T O BREE TP IR E F6 KO 2 il i
JE R )BT L D AR AR MR 972 3R AN g SRz o
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1S Y LR AR MR N G REAS E L 2 T L
USRS D ATREMED B D,

[Fpk 24 48 OBF5E S it i S O BEZE ]
1. MCC-257 @ AF /LK $REE M AHI 1

BB AR A2 W2 EBRIC K-> T AF L IKER
DS AR R F DB THD TrkA DML (U
FRAb) 23D LT o TR SE 2 5 | & =
L. fiR s a [K 1-pti% 41 ©dh D MCC-257 1% TrkA %
TEPE(E (U BRfb) 352 EIc ko TAF LK ERIZED
R R AE 2 BN D Z E S DM Ao 72 (1K 2,
3,

B FEBRIZB O TUE, ATV KERBETEET LT
MZFBNTH | &L Z A5/ N LA e D e 8 e
FE (7 AR — AR SEA & ) & MCC-257 (0.1
ma/kg/day) 23T B ZERBLMNIZ -T2 (K 4),
Fo, AT VIKERIREFTE LD RE T (%) Ot iR 4
PEIZ%E 3% MCC-257 DYERIZ DWW TR T
Do

LLL |« 140 kDa
Phospho 2 b o |«
TIKA | . | 140 kDa
0 510 0 5 10(uM)
MeHg
0 0 0 0401 01((pM

MCC-257

2 BEERAERIIZIITD, AT VKERIZED TrkA Y
UL DK T & MCC-257 1285 TrkA U F{bAE A

T 120 P

€ 100 phr-------m g --

3

b 80 Hok Jok

© 60

&~

=~ 40

-

= 20

K]

e 0

= 0 10 10 10 10 10 {(pM)
MeHg

0 0 001 01 1 10 (um)

MCC-257

3 BREARRGIIZ 1T D AT L IKERIZ LD

eIz x9% MCC-257 O#IHIHEH
Mean +- SEM, **p<0.01 vs basal, “p<0.01 vs MeHg 10
puM by Dunnett method, n=6

Control MeHg

MeHg + MCC-257

TUNEL [§

: By .
o — sy, — e

4 B ERRIZBITD . AFILKERIZ LD /N EERT A
D1 REA I FE (%35 MCC-257 ONHIEH
Bar =50 um

2. FeRIRIRSE: AFVKERHP RIS T DR AR
FRIZBE 9D EAZAFJE INSERM, France & I [EAFSE

7 MR BB DR Al A T AT L KR
ORI ARk T D ER 2 MRET LT, AT L
IKERIE, FRRRE AR O HEFEAMHIL (X 5) , ZDIE
XN 1D —->Tdh% Cyclin E OFBLIH|T
HHZENRHLNEIRST- (K 6), Fio, MBaIEIHIE
%A1 2% Lithium (ZAF VKR LA HI 1
FUCHEEPL T B ENALMN 272 (K 5), BT
JAZ BT D AT VKR OFRRE s ML 6 32 7E
FBIO Lithiumn OIEFICZOWTIZEAE, HEth T
HD,
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Proliferative arrest
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N
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=]
(=]
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(=]
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Viability {% of basal)
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=

=]

10 10°% 107
MeHg (M)

O Control
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~— 120 i
[3]
@ 100 | +pg----- F --------
=}
w 80
Q
Ei 60
g? 40
3 20
g, [(m
0 10°¢ 107
MeHg (M)
5 REEAPRREHIIIC 31T B AT L K ER O HEFE AT ]
YEF & Lithium OFEH1ER
Cyclin A | |
CyclinB | = |
CYCIiN D | ww e o e o |
Cdkd [ v o o e = |
Cyclin E [ == - - |
CAK2 | v o o o = |
0 1 2 5 10 20
MeHg (nM)
CyclinB g
(Cdk1)
M (4‘ ®
g
AW
1 Go
Cyclin D
Cyclin A (Cdkd, 6)
(Cdk2, 1) !

Cyclin E (Cdk2)
MeHg
6 REEAPRREHIAAIC 31T H AT L IKERD Cyclin E

FEBLM A A

3. FH RN E O Rho B HEREIUK§D1EH

WEEEJE ETITAT TR ZERE RIS OV T 1 WD

SR (PO SR BRI RO FRFE
& (B 0S53R ) 21157z,

[ ]

Rk 238 AR AR C LD FEEIC LD A b e

iR A L 0D ZR L T2 B R JR L 5637 D AT /L KGR D
TEH B LU MU B9 DHFFE | DT AT LK ER
PRSI E DB B D HEBRAVIIIE ) ~ L LT,

CWFgE B O Fm SO ]
1) Fujimura M, Usuki F. (2012) Differing effects of

2)

toxicants (methylmercury, inorganic mercury,
lead, amyloid B and rotenone) on cultured rat
cerebrocortical neurons: differential expression of
Rho proteins associated with neurotoxicity.
Toxicol. Sci., 126: 506-514.
http://www.ncbi.nlm.nih.gov/pubmed/22223485
Fujimura M, Usuki F, Kawamura M, Izumo S.
(2011) Inhibition of the Rho/ROCK pathway

prevents neuronal degeneration in vitro and in

vivo following methylmercury exposure. Toxicol.
Appl. Pharmacol., 250: 1-9.
http://www.ncbi.nlm.nih.gov/pubmed/20869980
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toxicants (methylmercury, inorganic mercury,
lead, amyloid B and rotenone) on cultured rat
cerebrocortical neurons: Differential expression
of Rho proteins associated with neurotoxicity.
35 [Al Ay T R F 2, R, 2012, 12.

Fujimura M, Usuki F: Inhibition of the
Rho/ROCK  pathway  prevents  neuronal

degeneration in vitro and in vivo following
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3) Fujimura M. Neuritic degeneration contributes to
methylmercury induced neuronal cell death.
NIMD Forum 2011, Minamata, 2011. 1.

4) Fujimura M, Usuki F, Rostene W, Godefroy D,
Takashima A: Methylmercuryof Racl and lead to

neuritic degeneration and ultimately apoptosis in
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Toxicology, Salt Lake City, 2010. 3.
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1) Fujimura M, Usuki F, Kawamura M, Izumo S.
(2011) Inhibition of the Rho/ROCK pathway

prevents neuronal degeneration in vitro and in

vivo following methylmercury exposure. Toxicol.
Appl. Pharmacol., 250: 1-9.
http://www.ncbi.nlm.nih.gov/pubmed/20869980
2) Fujimura M, Usuki F, Sawada M, Rostene W,
Godefroy D, Takashima A. (2009) Methylmercury

exposure downregulates the expression of Racl,

leads to neuritic degeneration and ultimately
apoptosis in cerebrocortical neurons.
Neurotoxicology, 30: 16-22.
http://www.ncbi.nlm.nih.gov/pubmed/19000711
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WA =X W7 —7 ()

AT V7K SRR 1% DK SR 632 BAMHE S O B 2B 4 DA JE(RS-12-18)
Research on effect of dietary fibers on mercury excretion after MeHg exposure

[EAERFTEH ]
K BF R (FERERIFEHT)
WFIEDRHE, FEBR AR D FH i

[SLRBFTEH ]

FREAT RN (FEBRERIFTET)
B ROV R — L E

54 (PPET)
KRR RAR T, A EBRICB TR —h
LBE

FiridE — il (ESLBREIATZEAT)
BWIRGT EKBULEMEDREE | IRTPKEROL
FIRERDFEIZE TR —r S

(X473 ]
AR TE

[E AT ]
ATV IRERORERERC B B DM A - D52

[ —7]
A=A

[ FEL A ]
YRR 24 AR — YRR 26 AR (3 o 4F)

[¥F—U—FK]

AF LK ER (Methylmercury) | 5N 72— 7 (Gut
microflora) . & #%ikHE (Dietary fiber) . i PN iH i Iy
fi (gastrointestinal transit time) . it (Excretion) ,

[ FERR R DA ]

AT IV IKGRAF 1 DN 5T T HUT LD K ERHE
MOZNREMRFET DELBIT, Z DA =L (I
P 3t O AN ME - W5 P a8t R ] oD e 55 ) 221
ENNTT D, SHIT, ARG R D AT L 7K SRR

BRIZONTHDO BRI FZIRFE T D,

By

%5 61 [7] FAO/WHO A Rl S i S5 P 5 2k
(2B T DAT IVIKERD BRI LA . Fe A ES 5 O 56
AANENZ B W TH RS E xR E LT A S OB R
(2L TR M Tz, — 05 KSR B4 B L
INEBAFET DT~V V)i Da =7 1 TiL,
SEYFREZKERMS 15 pglg & | JAEIPHICIREE A5
FTna, D

R, BiFERICBW T oal —A7IUNMIE
FILTNWDANT 4T 7 i AT L DRHAE R Fa 7K
SUREE DD P JaLFERAICESRBLV#E
KPR RO 2 | 2L ONTREER B L O AT
~ 7 ZDFLRE TR AR FE OB VAN SAL T
5o — 77 ENTIEANZF—D3KERD JR Pt 2Afe 5
LOWE D Nbd, E, fak ERETDEVaR)
MEAPYNNDN QX Sk L Oyt ) oW (e ST AN =
LT =Y DR ENZ N AT EEZKBEN
RN ZERB BN EZ 25 TND, &

RSN S TZ AT LK ERO —ERIT R 2 L
THHE ~HES L, BOBE ORI, 213
P I LA 232 1 Tl ~ Rt S5, 1) 15
WHHEE I Z LD AT VIKERD AT AT, AT /LK ER
PRV CIERCEH B SUSTHY . BNl
IFOEERIRTHHIE D 2) Ty M ERLEMEND
HEEL7-EDYH KB, FLEEE . B 70 XA K&
ORI F AT AT BT AF LK ER DA EHE M
REnze 9 3) /R ST EICLDABED PR TE
RIT, BB E #EI BT AEHEEOE Ic LD
FTREME ¥ SHESH TS, ZRBDHMTAEZIT T,
FARMFIEE 1T B E ., oLl R hIc Bk ER
Pt a2 B9 E LT, e B L TR O 7 4 X
AWERINLT-, TNETTYMNIBITLT7T77 4T
BEDKERPEMEZN B | FLEB 55 L O 7 A RAHRRIC
BT HAF VKD REBHEMEIZ DWW TRRETL TE T,
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LINL7e 3, 7778 VTHEO & 5 83D ieh o7z
Z& BB AR THRR TIEAT VIR ER DT
TEPEDMENZED B IO LIRS R idEs 7
NoT,

ARFZERRED ERUCE TR E LT /N EST
FITKBHEMB RN BIRGREL TR AN TWDE
M7 B THDI, TDOAH = A LTHLNE/RST
WU, Z2C, ARRFZE Tl NE ST R0k ER P
TEHEN AT = A LEFEIR T HZEICED, 2D AT =
A LINHZE DD B DNFNZ OV THIER TED
EEZT,

[H”]

INEE ST EOKEBHEM N R AFRIEL , £ DA =
A LEfRIHZ L1280 B O KERHEM ~D&E
INHIKERDY A TR D721 F T2,

(IR S DR ]

INE ST FFICLLRRPM DR B L O DAL
=ALZETDERACEY | SR T i O f i
TRLET DL LT AF VKBOY R FBh%
AL R FORENHIFFTED,

(R 24 45 FE D8 S s S O BEEE ]
1. AF)VIKERIRFETL D /NE 5T FIZ LD KER P
RN EA DS

Rowland & 9 1%, BALB/c SRR~ Az ik
HEZ2L CREBREE) | 5%~ F > 5%kl r—R F7-
135, 15, 30%/ &5 EAVEEZ 5% “PHg T
$7 SNAL LT AL AT VK SR BT O B 5% D
IKERD 2 B R FFIE R A Whole body counter Tl iEL
7o TORER, 1) KEROPEME 1T, /N ST ED
RETREI > TR T 5, 2) 15 £7213 30%/ & 5
T EIRA BRI, SHRBEE TN, iR ds &
OUING R IK ERIR L 208005 (A B 728 13:30%
DI | 3) /N 5T FIRA B35 1T 2E % H
FEAKERDEN G 1, RFFRBEE LE A~ TR, B s L O
NG RIBICHE W THEICHEMT 522 ®)EL T
W5, UL EDORERING /NE ST EDOKERHEME R
WL BRI OREE O IZ A A5G DT T

WD, LINLRNG, JRIBL O K ER PR B PRGN
A DWW TEIR DAL TV, RIFFE T,
1) MM~ AR 5/ 2R 5T EO KPR
INROF I 2) AF VKSR H AR EEH D /N 5T
FDOKEBPEMAEHEN R D AT = X LZ BN T D
ZEERHBEL, 1) IR KL OFEFKEEPRM & 2) /&
ST R T DAF VKRB ORE G OEIE . 3) 1HLE
1 R ] 46 K ONHHEA IRF [ 0 I 7E 22 1D SRR LT,
AR R U= B O Ry 23 1ITRT,
# 1. fRDORRSY (%).

Components AIN-76 30% Wheatbran
Granulated sugar 50.00 20.00
Milk casein 20.00 20.00
Corn starch 15.00 15.00
Corn oil 5.00 5.00
Microcrystalline cellulose 5.00 5.00
Wheat bran 0.00 30.00
Mineral mix 3.50 3.50
Vitamin mix 1.00 1.00
DL-methionine 0.30 0.30
Choline bitartrate 0.20 0.20

AF VKSR AIBRFE 4 | KEROD R e P B d,
AIN-76 BELEETC, 30%/N 2 59 FIRA LIS
BOWTRER 1L EMOOAEEICEML, 4 BMICE
WCTHLAEZENPROONT-, —F. 2 BEEOFEFE
PEi 1T, 30% /& 5T FIRA TR IR VT
JMEE (p = 0.0517) 1FFRHHNTZH DD JRH PR
B EET ST (K 1),

35 Er

_30 Urine 30 Feces
;3 25 25 A
;?; 20 = 70 4 T
E 15 15 4
E 10 1 10 4
w

5 5 4

0 o

AIN-TE 30% Wheat bran AIN-75 30% Wheat bran

B 1. AF KRB 2 BRICBITDRILUZE~
DO ERBEM B, **p < 0.01.

F7o. IREEKERD JR PR B ORI I3 FE B RS
FRITERO DR T )y B E R KEROE A
PEMt DRI ITA BERBEEAEO LN (p <
0.001) , SZBRKL T REOD I Z 33 KON e 7K SR FE
I%. AIN-76 BEE LT, 30%/ 22 53 FIRA kL
IZBWTHEIZIE FL WX 2.),
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Blood Brain

Total Hg level {ug/g)

Total Hg level {ug/mi)
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o0 0.0
AIN-T6 30% Wheat bran AIN-TE

B 2. AFNKBRER 6 EH (EFKTR)IZE
T MEBL O HHRASEIREE. *p < 0.05, **p <
0.01.
WIHBET R H 5% AIN-76. 30%/ & 5%, If
NNT/NE ST EITHT AT NV IKEBOFEAITONT
MRETLTo A, fE A RITENE IV 30%. 9 85%,
%1 80% T o7z, SHIT, THALE i IRF [ 36 L OV
BEFICHOWTHIELZEZA, WThb/hE ST
FHEAICIVEEICERLZ (K 3), BARIT, kK
BT AIN-76 BEZRWT, 30%/NE 5T FhEL A

B AF N AKERDRE AT = 2 LD

THEIZZ I oTeh BREITEDLR) T,
350 120
E S L £ 100
A 2 I
E 50 #* z 20
T 200 S
& £ &0 LT
S 150 B
=3 =
& 100 1 5
[ 2
§ 50 4 § 20
o L]
AIN-T8 30% wheat bran AIN-T6 30% wheat bran

X 3. LB @RIBFRE () BLOVHILE # 28 R
(B) e 2/NESTEDOFKE. *p < 0.05 **p <
0.01.
A AT LW R E LT, AT /L /K $R B [RIBR 5 14
INFE ST EIT LD K ERFE (R 2h F U ﬁﬂiﬂi%
TeLARF~OYEMEEN R EL T H L TNDHIEN
DI oTe, — 05 FEHRA~OKERPEMT, 2 3 H]
OFEFRRPEM B LN 5T F iﬂ“é%%/wkﬂ%@
FEARPDLEZ T INESTERDT~OWFEITE
ATREMEIER WIS, L L7, /J\ifw“i
(XD KERPRM E O INIX I & NESTE
EJZ FEKREREDFES | THALE B R 3 L OVH L
HEARFH OWT NN REGZEL TWOD) T, Bl
/ﬁf IR THD, KFE, JRIIOFEHKERICE
O KERD BN EAL PR REHE AR DI X
ST, FBENITTELLDEB X TS,
2. B4R TV LRBIORTG T FARBICE

[E ST BRBEAF JE T AERE I, K SR M ZE AR 1~ merA
DT F7A~—I2Eh, BHET 5 PCR EWHHEIRLT-
ZEEMERL QNI END, FVMNT VAR 3 BRIC
DWTIL, A PCR BEEM DO IERLH AT L | HH
FMERBREFEM LT, —HFE 7487 LJE 10
BRIZ DWW CIE, SRS Z SN ET2I12H720, T
PCR JSEAT ST, EDRER, FVMITFIVARBIZE
WTE, WO, #iEL7Z PCR #E4 (308
bp) I merA LAHFEIPEDS 96%& &< merA O A REMEN
RSN, EHICEVEWER LRSI 25t 720 | &
YT TA~—% T PCR MIG&EFREL7=m, B
@ PCR FEY) (1,247 bp) IFREZETE TRV, —
E7 ARV L& 10 BRIZOW TR RA TH

BHH, — LR D HERRE L7 PCR W) (1,205 bp) 23
MR TE 2o Tz,

[ ]

HFHFFEH THD AR — LK OFTRICAN EAT
BRETOTTEFT DN ICE L Ae o7z, Rz, R
KDL REZ [FE 25720 | [ESLEREEHFIE
AT« Fi 2 — K BR B PP IR = R (SR BRSO 3t
[FF7EE L L TR BA B,
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W — T DEMFFENTHDOUNTDIRR 24 4EFERFSE
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(WFFERRRE A I T2 ]
1. AKARIHE O REIZ B3 B R E
— MR D B BRI E O RN A i —
(Fay=7h)
Hk B (BRASTED)

ARFFEITREFH (2 LD AT LIk SR FE D i BE
DEBHIFAMEDOMENLAZ BHEL T,

AAEFELZNETEML T2 # T HEESCRH
BEZ TN ST ORI 728 % E T, <D DR
TAENETHIEN R, Fio, AR FE A
AP OIMBEEAZ O X0 ATV IKERIETE
Yl CHDOREARNOLOBERFT ORAE KD LD
(272 oTe, ZIVE TOMA TR IR B 72 6
Bt AT RO SV TETERY, 5% ATV
IKERIETE YL il T DREARN O DHERE DT —H &
3528 T, S LR AR FIL QU T E
ThHD,

F7o. KEE TR X EEREEDO — > ThD

D3, PRERODJFRE A BRI AT = X B3 FV e T78
VY, ZZC. corticokinetic coherence (I & DI
BLRIFOBEN, EOREEEFFIL TODENH
) A RRET U, flti Tl FR OB & &l D)
B TRV HBANGEO DLz, S, N —F YR,
FFR MM ZEPEAE | AR REMEIRERODIE G242 0 CREA
VAT LERESLT DT E ThD,

(%]

VAR KA X BB R AT TR E<EIE H
LCWD, BRI, ZoBh 45217 T, BRI L
)L CREMRA KRR 6 R B T 0 B 217> C
WD, BEE, NP EZ L E LT KRR R DT A
T RN I AN T — a2 ATz T N
VT —ar OFRIEE) (V)T —a HilE
R BLOI B EAIGEE 2) (IS X0 mako A7,
RAOIERIAT | SES R8I B O |
KEHE LRI D IRERIBHRIE DA FAPEIZ OV TORR
FEATS>TND, o, KRR FEE LT DFIEIC
BRI AEESARDIEY At 3 5701/ T8
IR HEET NV F A RS LVIEMIATV,
WRRUFELD  ZNETOFELZREIE, LOHl
BRI D72 O 93 T B SR E SR D720
O MU A A SEHEE 3 | A B AR LT, SHIC, R
YIF— &L T, AF LK ERTE Y il R oD fr e
BRI [ ORI I TR B L CD,

W T DEZEFNTHONT DR, 24 4EJE 75
BTN F OB THD,
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2. KB BE KT DI T — a0t e
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3. I T AR SR D720 O Mg E A S HE
w2 CGER)
AT B (R RF)
AR T 0F DFIEFE O @l LI ERER
AT LT, ADL OEEIZ D723 b X572 eV %

B XAROBHY FFEMRFTTHIDIT, Fpk 18 L
. T TR RE T MRS | Rk

QLFERY | TN FTOFELF RS L0k
RAI DT D I TR EAEESHR D T2 D Hl
Ikt AR HE R S ) A FE ML CE T, SRR I
RHKIZEBN T, ZNETORMREEL LI, M4k
TR A % AR L T2 DA DR 4

(A FEH 2 ETe) 215D E LB IR D R REfiR
(ZE T T BREE AR 2175 B AYC, SRR 24 4R1%, TK
(R 2 S AR D760 O MU SR AL HE T ¥ |

(CFRE 24 FECRET) B FEML 72, F7o, EKRIFS E K
Llpo T R LETHR JEL T, KRt w4k
i DA BREEEN A 3R T 5810, TEH3KY
HEEB 2, THROVWE RS I OEBIEEZ{To72, £
7=, HZKHIZBEIL T, 7 A K it @dk i
B S ) WA UEZPN ¥ e e
FNREEEF AL CTIEBABAAR LT, 2O X7t
TEEND AR AE U C, Mkl DEHEE DT,

4. fEFERI T — (E5)
TR TR (BRASE)
Rk 15 AR EENDKIR A AL ERI S EDILF T, &%
YA ] Nl A R R 31 g 7y A B Pk SY (N €
HLETHHIE D [HCWEL 12X BT 524 B
(AR I T — 2B L TE7, Rk 24 FEEEIXTAS
Reaateaw T3 5EE) BRG] [TEEEED
Fh 1L THEEE A 5 - 7Y A RO IE LRI % 2 B
LR, MTROESFIZDRVDKERHY | E 5
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Clinical research on Minamata disease, with focus on the establishment of an objective assessment
technique using MEG

[EAERFTEH ]
HAT B (B ARE)
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AR (BR )
T (BB )

MR (MEG) | RO HIE
AT ()

KIRIFRIE BE LD 2 7R figiEt (MEG) .

i FE X DR E S B
NIIGEPNC =20 )
WAL 2 (2 FRIFZEET)
KIRIFRE BF DA Z I
ZIRPER OKRT N B B 2 —)
78 R KR ST A E R 2 —)
BINE T ORISR A ERR 2 —)
(LA KRR A R 2 —)
BEIRI | AP RO RS RE DO FTAf
FE DR (ESLIRBeAseE REARrE )
PSR FR D i RE O R
IR e = (REAKRT)
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R D]
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K % 9 ( Minamata disease ) . fM B FF
(magnetoencephalography) | 2 sG55 (two point
discrimination) ,

[AFZE R e DA ]

KA % B To AT VKSR 5 O BB 22 2 Wik
DFENLZ e #& BN &L T, RBFZE CIEMRELFH (MEG)
DAF IV IKER I EE D B BEO BRI FHmEE L T
HHMIZOWTHRET %,

[T

ARSI DL, FE 70 G EARARIE 5 D L
BOEINRENTODEONBR THY , F BT
WZZLWZERBEDOZK OIRKDRIRN O —> L7
2 TND, KIRD NEA~DIREEE B2 I DB
SZOKERIRE DA IR L U TSIV TVD A,
=2 Il 2 T A i ST F AN AN e | - QN
B 5 L /NIRRT - T PR T LW o TR AR IR D
PHARAE AR O Jp3 BB L4 S D48 AR Tl e,
BEIZBITDAF VK ERICIRTE I LD EEE~D R
WELRA T80 KIRFHEEZT ~DLVRWT
Fa—7 T ETH L TROLILTND,

PR, BEEEH (MEG) Y, R Wi (PET)? 7
L BT 2 e Mo @ E 2R R 32806 (FF
(RBEGHAEAN) OHEHRITID | AF LIk ER 7 D i
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TARHEAR D LR O IR BEEHIIE T O T |
MEG %, XA AT DA M I 236 B 3~ 2 BRI 5%
AT DI A BRSO DRLER - FRAT 95 DT AR
RO B TR B e S O M REZ BB AT
i a2 ENnHRKD, 22T, AHFFEIL. MEG & HV
T, AFVIKERHF DO L L 70  FARPE R B 55 D
G N S A 1 e R VA R Nt = R0 P N

[fr S DRk R ]

MEG 7% F\V e AR PRI e 5 2 R B L AT 3
B EDHENL STV TRE L OB KIRIF O 2
IZF G- T 28010, ARIEZE AT KR A ik
TOREREFEZITHIZETAT IV IKERIFEYDERED
fRBA DA S LD, Fio, RRIRFAYIC AR FBE D i
HEREZ B BLAICFA 528 T AKI5E B3 O
BHOUNE YT — a0 T al D SO KRR
BEORFEEESCUNE YT — a0 5%, K
R BE LTI B VBRBEFVAREEL Q< L
TERNLOZENIIFEEND,

[3FERk 24 4 FE D 3B FE R R O 22 ]
1. air-puff & L MEG (255 2 ASGkBIH 38 LOKRHY
D5 HHR E T O RITEOARHE D FFAM -

AAEEL INFCTEML CENETHFES
MEZZ TN HFOMN70E B LT, TRl
R EINTELD ST OMEGH:A (1074 : B4644 | £
6144 ) & Elii T HZENH KT FI1HH)

K1 A I L IR R T ROMEGHR AL

CFR244E4 A ~ R 254E1 1)
E % LS
20~ 0 2
30~ 0 2
40~ 3 0
50~ 5 0
60~ 23 24
70~ 14 31
80~ 1 2
2 46 61

REA R A [ 2 A IR AR AR - D N B D b 7112
KO AFVIKERIET YL ik Tl D REAR NS DO HERFE
DOREN RS LI e oT2,

ZHIVE TO A CTARIRHLK IR B 22 i Bsg 3T Fi
DR EITETERY, 5% AT VKERIETE
Gtk ChORERNODYPIRE DT —Z L35
ZET, LR R FIL QU TE THD,

2. IREROFEMT -

AR CIIIRMI TR B RIEE DO — D THDHN, IR
RO EREN GO — DB Ty, Alal, AKIRIE DR
B oOKMAEHOMNZIT A EE HIC,
cerebro-muscular coherence® (v Rz B 0 1 B b s
EDFHPDTEEND, E DR FFHL TWDEWHFE
%) & corticokinetic coherence® (FiM R E DIEE)L
REOENED EORREERFAL THDDENIFEEE)
ERREILT, FIEFLL FOLRBTHD, /RERICIHE
R EREO I AR E R LR IEEMm (EMG)
O C, EEERE CA U MIE B 2 MEG CHIlEL
7o EEEREHE LT, (D AZELUIEO@E R 7 E )
(2 NZELfRO IR LT EE TR Z1T-
77
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7272 L. corticokinetic coherence ¢ J5 A3 LW {# (2
RECE, BELEWIENHALE, 5%, /Y —F
VYR FRE IR ZENEIE | AR REMEIR R O IE 512
b TRl s A7 A (corticokinetic coherence) % ST
THTIETHD,

1) 37AIMRIDE A :

JIbd B & P AT | B v A BE D R D B F6 K
UMfMRI, MRAAY b2 AN — DT 24T H DI B
7237 AZMRIDE AT T, AR EDOIERSC/K
R R A ERE X —LOERE TOWE/al D
21T o7,

EZ e
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AF VKGRI —T 407 ok 23 4E 12 H (HR)
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Practice of rehabilitation for patients with Minamata disease and dissemination of information on
care and rehabilitation
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2012 (4 H ~11A | n=1,151) TIZ DWW CEOHE BN
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# 1 ICMGP2001 (n=579) . 2009 (n=890) . 2011
(n=993) . PubMed2011 (n=688) . 2012(n=1,151) D3 %
57 B K ONE K AF2011(n=23), 2012(n=22)IZ 331 F DK ER
7255 B OEIA (%)

Classification ICMGP | ICMGP | ICMGP [ NIMD | PubMed| NIMD | PubMed
of research 2001 2009 2011 2011 2011 2012 2012
Analytical

17 6 9 0 23 0 20
chemistry
Atmosphere 11 16 12 4 1 5 1
Biogeo

33 50 54 35 49 9 61
-chemistry
Contaminated

9 13 16 4 7 9 7

Sites
Health 27 12 6 44 18 50 7
Politics, Social 3 3 3 13 2 27 3

4. HPO FREFLB I OHE A7 E MmO I b o HEHE

(D) LT o33 iz R LHPIC TARBA LT,
1) NIMD Annual Report 2010 (The digest versiion)

2) Fiscal year 2012 List of research and other activities
3)Publishment list of NIMD (2007-2011)
(2) /IS R KSR OB Ex S~ =27 b

PR FIEE CTEB KR E A IR LA (B K
RAK1g, 0.07TmIFLEE & ) SR L . & Jm KSR
LS G o5 e E R Uz~ =27 VAR LT,
— NIRRT NI L, A AGER,
PEFERRANERR, R— L= I TABLT,

B EIAE R KSR R OB Bkt IiS ~ =27 b (—
)

= R AR A O T T 2 P

QR)KRIHEEF R UV E R HF T —F =R AT

LOREEE : EKAF, AR NLKARIFRE BHE (& BHE) |
ARG ' 22— A CFREAE) O 3JER% 234 4 T H

(2, AR B OB R R O LI L OUANAER L
TV, [ERAFDBEFNS3E K25 15 1, EEHED

MEAN294E K07 T 14 FBIEAL SRR 27427 5495.7

TEERLTND, B G S LT — 2~

— R AREFEITINBINOIRR TEHT AT LAAEHL
EKAF DR — LR =TI BWTAR L, 2B, A

B E R URES AT AL, ERHE LR A

DIR—LAX—=TNBY 7 E > TND,
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U« BB YL D AT VIR GREZ D oD T 4 J Bk R AR L B 9 D P 7E (RS-12-03)
Exposure assessment of MeHg and other heavy metals in pregnant women and fetuses

[EAERFTEH ]
SAEE =R (IR - e B FFEED)

ESEEEa
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WHEE

[X57]
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[E S0 7 ]
AT IVIKERD R 528 2 B 3250 2 - WP 4T

(7 —7]
VA3 - 1 R

(AR ZE A ]
K 22 A HE — Rk 26 AR (B 2 4F)

[F—U—F]

AF LK ER (Methylmercury) | )& (metals) | & IR
(Fetus) . 4T 4% (Gestation) . % #& #F ffi (Exposure
assessment) ,

(AT RE O BE |
BHESEZHOBE W THLLES LN TCODIRIR
WLZNICHET I IEHICB A ATF L KR

(MeHg) &t 8H &9~ 54 B4 @ DO Wk EZ |2 B 9258
ROV TN W CRRARICHEED B,
[T5 5

MeHg %1k &9 58 W E I TR ECREALZ I
L CHRIRSCHLIRICBAT 975, MeHg O B4 8 D
Jie VR 391 oL L H oD g 8 S A1l D R FH LR AR A E S |
B ERNEWIRDOINESFH BB TDIRY »w 35—
AU EHEERIETHD, T 138 K O b
FZECRE I, MeHg 1 ZREBIDAR IRICEITL
KTV, BERLOBIFFAE AT LW E WO a1
THY, BT EZBSEATEE OV
(BRI,

[HAY]

MeHg 13 VIR L m<AT 3525, i~
DOBATIZEF BN 2R E L TE, thos R
(ZBAL THHL - I INRIRAT OIRES 217D, X, MY
FARR . BRSO IR IR PR O A W=, IR IR
WD AF VKRR R M IR L L COBBEAMRTTT
%o BT, AEKIRIR FEE RO MeHg ~DIREE FEHE
Z XOFEHAMCRRTTTD72012, Bl & & R AE A 24
DR AR O 2 DT —H X — 2L E1TD,

(RSB R R ]

JIEE L B RO K EMEHNE B2 BI85,
IO TP LD MeHg SCE 4 & DI
TRl LY &0 | R VA - LR O 4
BIVAY e Fo— D A AT REE 725D,

(SRR 24 2B OWF9E St sl S O A2 ]

48 FAOD HPERFIZISIT D0 ARk O R IKER
LK L Mo HEa R A2 EL T, B H o
MeHg =o€ Dt oD B 4 @ ~ DR PRI 31T Dk
OB ZRLBIR~DEBOBIT Rl %E &2 LY

AT 5,
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[A&]

i A LR AL 0D T R DT 3 A AL o MeHg
O AR B PR R LD BE G RAL o
=, 8 150-
[ 5 i%] 2

48 FH O F: K . & M o JR i Bk & OV 2 1007
e &AL R B R IR S
MR I AE P A K TV AL, A A L EE o é
TTHICAN R EROER LR LE, B 0 ; ,
SR (T-Hg) 1318 38 53 AR 4% ¥ J5 7 WO Tl & & o
KSR (1-HG) 13 2N NaOH C RTHH{b L= ik o N
HCI B R, ML CAF LR (MeHg) % 5 [l ©
HL7= 70 2 VL CRIE L 7=, MeHg 1% T-Hg
— I-Hg TEHAEL, it O E 4 JE X ICP-MS T I-Hg
HE LT, T 15
[ 5 0 52 ) 8

f # OPb, Cd. Se. Zn. Cu, & Hg D i z
AN H LOW o, B He R s 2 10
AL Bk 02405 | CAIT G A I A L8k 0 6615 =
B E TR STV AT LR IR ST, s
W 5 ALk O MeH QI FE 1A A 01605 T AF §
JUIK R DM D T 3E L B A B BRI G A B S : :
FHEDSE DD e R ST, B AR & S
HeDT-HgIE, I 2 O b B MeHg IR % ~ — Q® &
B & SAUD I A L A Bk Hg &2 7L AU ©
A B8 &= L72(r=0.93), I 45 #H fik & 6 % o Se cd

300+

VLR A iR i Bk Se b A R TIEH D0 H W HHE
B %7~ L7-(Se:r=0.3£0.54), L2>L ., Jff 45 fi
ik LB A% OPb, Cd. Zn. Cu. LI &7 1fn 7% ifn. Bk
DILFR LA BRHEEERIRNroT,
INHDORE RG, n M &I AR 3 R
DAF VKB IREEOEE L THE 2 22 & 23R
We X7z, AR AR &P A R Rk O SelIhs R D gk 2

2004

1004

Cd concentrations (ng/g)

o

D12~29% % 35123 X »7, Pb, Cd
(B U TG A LI 45 AR 130G I o 1R 58 R
CLTHRERICSE 2R neE 2 b, %A
FITE L TILR 2 ©SODRGSHPX D B #
I K LZn, Cu, Se®D i & 23 F 4 L0\ W2 &
MR ST,
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Se m Pb
w0
2000- 8 200-
)
,ﬂ? ©
1500 2 150
o] (@)]
> s
T1000 - 2 100-
2 S
2 E
5 500- £ 504
Z 3
c
0 r T S o T T
Q\'{b . %\)Q’ -8 é*\& . "906
@ &\% '25’ '\\%
Q® 0‘6 < °J\6
C d
X1 e e RRE
3 1 JEAE. . BRI R MER . R iR i Bk A o 38 R R (Fh Y fil & 25-75% 41 /L)
=48 Hg I-Hg MeHg Pb cd Se 7n Cu
(ng/g) (ng/g) (ng/g) (ng/g) (ng/g) (ng/g) (ng/g) (ng/g)
Placenta 51.2 7.3 43.1 56.6 68.6 1037 48.1 3913
(41.3-55.7) (2.6-8.2) (34.7-48.1) (41.4-75.0) (54.4-91.7) (975-1204) (43.7-50.4) (3392-4302)
Cord 71.7 3.1 67.2 39.9 1.16 454 35.7 2918
tissue  (54.0-87.5) (2.3-3.7) (51.0-84.3) (33.8-50.1) (0.87-1.68) (384-528) (32.0-41.9) (2597-3277)
Maternal 9.1 23.4 1.9 197 11.9 558
RBCs (6.9-10.8) (19.6-30.7) (1.5-2.2)  (182-212) (11.5-12.6)  (524-599)
Cord 14.0 12.5 0.20 221 22.6 618
RBCs (10.3-18.0) (10.5-15.7) (0.14-0.27) (204-248) (18.7-26.1)  (580-650)
(e R O Fm SCFE 3R EEoOTen—, AAREGRIK. 68 &HEF| 5 1
1) Sakamoto M , Murata K, Kubota M,(fli 2 4). 576-580.

(2010) Mercury and heavy metal profiles of
maternal and umbilical cord RBCs in Japanese
population. Ecotoxicol Environ Saf 73(1): 1-6.
http://www.ncbi.nlm.nih.gov/pubmed/19819550

2) FYHpaL TAREE | ek 1.(2010)AF /L 7K 81
Wk 8 DZARME LAY AT, Fpt B RV A2 A
RfiE T4 279-283.

3) WAKIEZE(2010) AF/LIKER, B LENRT
7, B eRmEZL B, M, pp.118-120.

4) AR | Pex RIEHK(2010) AT /LoKER TR
Mg - RAE SRR A o SF AR AL (2) — T DO HE

5)

6)

7)
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WOARIER | (Lot FH(2010) & THEEZ D DHE)
M 3 KERATFIVKER) . B amfrAEsE 60(12):
35-41.

Adler R, Barbosa F Jr., Domingo J, Flegal R,
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M.(2010) Toxicokinetics of mercury in children :

E, Yamamoto

Children’s Exposure to Mercury Compounds.
World Health Organization. 59-64.
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(ftt 7 4).(2011) Mercury exposure in female
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http://www.ncbi.nlm.nih.gov/pubmed/19819550
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(HBM) data from 2008. Sci Total Environ 409(5):
994-1000.
http://www.ncbi.nlm.nih.gov/pubmed/21183207

8) Mahaffey KR, Sunderland EM, Chan HM,
Sakamoto M(8th) (ftll 4 4).(2011) Balancing the
benefits of n-3 polyunsaturated fatty acids and the

risks of methylmercury exposure from fish
consumption. Nutr Rev 69(9): 493-508.
http://www.ncbi.nlm.nih.gov/pubmed/21884130

9) Murata K, Yoshida M, Sakamoto M, et al. (2011)
Recent evidence from epidemiological studies on

methylmercury toxicity. Nihon Eiseigaku Zasshi 66
(4): 682-695.
http://www.ncbi.nlm.nih.gov/pubmed/21996768
10)Sakamoto M, Murata K, Kakita A, Sasaki M.
(2012) A review of mercury toxicity with special

reference to methylmercur, in : Advances in
Environmental Chemistry and Toxicology of
Mercury (Cai Y, Liu G, O'Driscoll N eds.),
Wiley-VCH (Weinheim), pp. 501-516 Chapter 15.

11)Sakamoto M, Chan HM, (il 2 44) .(2012) Mercury
and DHA levels in maternal and cord blood in
relation to segmental maternal hair mercury
concentrations at parturition. Environ Int 44:112-7.
http://www.ncbi.nlm.nih.gov/pubmed/22425897

12)Sakamoto M, Chan HM, (ftli 3 44).(2012) Changes

in body burden of mercury, lead, arsenic, cadmium

and selenium in infants during early lactation in
comparison with placental transfer. Ecotoxicol
Environ Saf 84:179-84.

http://www.ncbi.nlm.nih.gov/pubmed/22854743
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R - s L IRIRIC T D A FLKERE DHA
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Ak, e, 2010. 4.
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Knoxville, Tennessee, USA, 2010. 6.

3) Sakamoto M. Relationship between methylmercury
and DHA in Pregnant Women and fetuses: The risks
and benefits of fish consumption. International Union
of Toxicology (IUTOX), the XII International
Congress of Toxicology, Barcelona, Spain. 2010. 7.
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5) Sakamoto M, Murata K, Tsuruta K, Miyamoto K,
Akagi H. Retrospective study on temporal and

regional variations of methylmercury
concentrations in preserved umbilical cords
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Japan. The 10th International conference on
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2011. 7.
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Satoh H. Differences in heavy metal transfer from
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7) Sakamoto M, Murata M, (fit. 3 44). Significances of
cord tissue and placenta to predict the metal
exposure to fetuses. The 48th Congress of the
European Societies of Toxicology, Stockholm,
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8) Sakamoto M, Chan HM, (fit 2 44). Mercury and
DHA levels in maternal and cord blood in relation
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Joint Forum 2012, 7M”Fﬁ 2012. 9.

9) WAIEE (fh44) : FRIHIEEEIEE LTo
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(RS-12-04)
Protective effect of Se against MeHg toxicity and co-existence of Hg and Se in humans and
sea-mammals
EXERTE = [X47]
SOAR IR (RS - A FSEE) FAEWFSE
DR WFFE A% D FE i
[HE R ]
ESElEhEa AF IV IRER O REFE R B Z B9~ D A - bF7E
Laurie Chan (W4« 7 V7 4w aan B 7 KE)

B IR R E i (7 n—7]
ot 8 CGERERFZEER) YR GRFN « 1 e fit

B FEER L [R) i
IRATERS (EIBKERTR) (e ]

AT VK ERBE SRR 22 AP — Rk 26 R (5 - 4F)

SN EGINQERN TN

SR O AW IE AL [F—T—FK]

s OKPERAT « EEOKEEE IRAFZERT) AF )L /KER (Methylmercury) | £L-2 (Selenium) .
fFEO A=W IG A & 12 (Fetus) . ##ME (Toxicity) . g & 24 (Exposure
Fifi FHBA 2E G R 7) assessment) .

FEREN) ORI R 3R
P2 PR CROR ) (W ZE A R DA 2]

EREW DL IEERSR B ATKEULE OB EER IR S LD
FAE I (FERERFIEER) VM ETTHR THD, o~ 13 OMF7E (Sakamoto et
R (i AR ESRR #0R) al, 2010) CHEAR MIKIZI51THAKEREEL AN EDHH
VR ITH (REAKR) BZRf> CTHIETHAZEEHLNIC LT,

PR RRERBE O AL o IV TEOPITEREOKBERL A S
BRESEC LN LHLONRHY, 7V TP EL U OFEREFRELTK

WFFET R/ SA A SROFFEHEIMHIZN R DBHIRFENTND,

A S0 (R K F2) AT T, BIRFUAFAET DRt R kL

WeatfRtr OB S ToHdHEL /AT A= Ty NI RO R~ T A%
ek ¥ CGRAERS) W TAF LK ERO B S 2 R AR T T 5, Fz,

e S IV Tk S BT DEFRAINE VU T TKEREE
FRT B (BRIARED) LU DIFAEIZ DWW TR %, AT, A LRATF L

RKHEHT 2 7 VAR R D 3 [F] S it IKEEYL DG DKRIZIBIT HAREBLEL AT
BRIRE BEERT) 28 S R R AT S OAFFEBAT D,

Ll T8 (FERS R 57)
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AT VK ERIT PRI B2 A L, FRICERTIE
JE VR D FE AR S D O ER TSI TS,
i?‘_\ YL AT AMEITTHE THRFUTE O TKER
HAEL . WEPEW L O MRS F O 2B RICIE
HICEBE CHEETIIEND, TOKEINERS
nf%to Nz T, 1970 IV UK (LAY

DOFEFEMRBINHI IR A RO LB IHND LT,

ZL DG T TETZ, UL, MK ERE H /e
0. AF NV IKEBOFIEICKIT DL O R E
BREIC O W TERERL DY+ I S e
(NRC, 2000), F7=, M TEEEIZEL VB ATF IV
KERDTEMEZANZ TODEVIRER 220,

[HAY]

) EFRCIE. BARREROBENR L /2
FA =2 F AT, AT VKERFEEMERIHIZh R BIL
KIMEEIZEEEZAECDMUOFER DOET LTk
RV~ T A TEBRIIIRGET D, KEREEL D
ARANTFIEREICBIL Ce b (i, iy ) SiEveE
Wy (- 7V T1A - ligER) CORMREITY, ENCTORMGT
N &K IR &) i /K SRR FE AR 0 I i T oD
e ZAT, 7T E L BT HEFOBL R L
AF VKGR FE L DB AR5, & FR7 T8 D

PV TKEROAEZFTERER 34T, L Do itz

ARG H (R MERI, B | ATREZRb DI
AR Z IR L CTRETT 5, AT, 7V T7DMHKRe
ey
OO A T D, BT, AKEPFEA Y RFD
PP —F e U — R R ARIESNCODRENCTH
SRR E N TIBRRIZE DL D LEDENBHDHIED
DEIRET 5.

(S D R R ]
HARRHKDOBL AR E OO AF /LK ER
FMHIHEIER 2RO BN, 2. BERRDOAF L

RERIRFE TlI, AT VKEREEL OB IFET D0, b
LTI EBITFEVIRIESE -~ TRY, HARR T
TRV DIATF LK ERO FEMEFE BN A9 TV
DHAREMED RBESND, — 7, KIRIZBITHAT LK

(ZHRIKER AT LIKER, BL U REZRIEL

FRIG Y TR R LN RIRFTEIIN 2 Ko 728k i 1 3k
o TEBLT AT VKIRIZT HRGEH L TOHIRPLA
fERSID,

(2R 244 B OF 2 S i il A DA 2 ]

R~ AIZ 1, v ba—)b, 2, AFLKER (K
MR MEZ S| E SN ~L DK EREL T 8 ppm
). 3. BLUEERE (L2 LT 2 ppm ZEEH RISK
0.65 ppm D& LA 5 T B 5 Ak CE-3 [ZiN) |
4, AFNVIKEREEL VBERFO G ZTRN, O 4 B
ER LTz, 2L T %h’c“h@éﬁ%ﬁ%ﬁ)ﬁ%frﬂ H2NBHE
KeECH X7z, HPEER ., B EEHCOIV 2 | HE
WRE 8 Hili, 22 Hilin, 50 HvDOZIE 4T, GSH,
GSH-Px, GR DK T LR DA LS Z D0 % 7
FRAEL ., MU AEE O DHA S AA DE BEOK T Y
ETNODENBEDOBALM B EZ > TWDE %,
4-HHE (4-Hydroxy hexenal) <> HEL (Hexanoyl
-lysine) DOHURIZIVHER LT,

PD-22 Adult
W'eanlng

Parlumlon -
ICR

Gestation CE-3 diet

Vehicle
Oxidation

30 o -
Se 2 ppm = © MDA,
2 = = HHE,
MeHg & ppm |10 4

se+MeHg | ',

—a——

ME PRI

l Cognition
GSH antioxidation system (GSH, GSH-Px, GR)
Delayed Effects of Prenatal Exposure to MeHg in the Mice Brain
and Protection by Organic Selenium

A CHCERD 50 H TR, oD ka1

Y BEET DR %, B, BRI Q) ICEST
YU AL B T HIE THMOEAIT LT R EL R
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BfEDELZ A, 22 Hif, 50 HERO~TARIZIS T
DL AR 2~ —%—(MDA, HEL, 4-HHE |2317%
TGN DOV CTHER M T,

avha—b BLUEERE AT LIKER IRA D%
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D EH] 22 H T OUWEREC KN E I MDA,
4-HHE, HEL OfR{LAR ZHINZ AR LT-, ZDZ
ka;’c\ n-3PUFA and n-6PUFA D&l it % Rig -4
o M VRIIAT VK SRR R 1 3B 1% O F8 = N A AL

AR R _Hﬁ%%foe«fj:ﬁ%ﬁta“ék%i%n Nl Nl
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IZRDBE AR ZTUEZIHIL 7=, LosL, BV H
FZLDHHREE DO AN ATUES Bl EE ST,

FRER (50 H i) 128 T, AFLKERIC L DHEE D
R L AR A IXTEIE L7203, L AZK DB LA A
ITFRAE LTz, N CUIRAHICELAICTLDEE XD
DAL AN ADE T OENMNHELL TET,

T7bb, LI MeHg OMICEBIT A1ER %
ZhERAIZINHIT 223, ZTOHBEFEEICRET D
MRS D T LRI NT,
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methylmercury-induced neuronal degeneration in
developing rat brain. Neurotoxicology Conference,
Research Triangle Park, NC USA, 2011.11.

5) SAMEE: JRVLNGERDO A FEELIRTHT
/%HLI/\O)%%/WK@EE&D A DAL (Time
course changes in methylmercury uptake to the rat
brain at various growth phases from fetus to
adult.). 74+—7 .4 2012 fAESESY - BREEN T2
ny—, 4l R, 2012.10.

6) Sakamoto M, Yasutake A, Yamamoto M, Chan
HM, Ryufuku M, Kakita A, Oumi S, Watanabe C:
Selenomethionine  protects against neuronal

degeneration by methylmercury in the developing

rat brain. Environmental Health, Boston, 2013. 3.

[SCHK]
7L

_62_


http://www.ncbi.nlm.nih.gov/pubmed/20494441
http://www.ncbi.nlm.nih.gov/pubmed/19819550
http://www.ncbi.nlm.nih.gov/pubmed/23398308

1. 22 HimiEsS (2B DIRIE AN A~ — I — HEL 2. 50 AEWESIZHIT DML AN A~ —T — HB]

_63_



WY R73850 - iRty — 7 (FEAEHHE)

ATV IK SR (k9 DI MEIR - DRl BE 4~ 5P 7E (RS-12-07)
WIBET I VEWY, /oo T D N TR
Evaluation of sensitivity factors to MeHg exposure
— Application of pathological animal model and knock out animal-

[EAEMT7EE ]
o & (GEEERFIEHD)
WHIEDOFRIE | EER D F i

EEnlEa
PRI ([E B - K B W T 1 A I )
B FEER DR —1
HkF B (RRAED)
FRRRO72 RSB E
PSR ([ SE BRI
) EROY R —h
YR (REA R T
JRELEER DR —h
TR (Ui NREER R DR
I BRI R D fl i
LIIEN (BERBKRT)
AQP4 KO ~TADHEME, 777 RV R BifiFhT
T (A BRT)
PR S e RO AR —h
o L SE (REVE 8 K 75%)
TR G 3% SEER DR — b
AR B (EREBKRT)
155 KPR FEBR

(X473 ]
AR TE

[E AT T ]
ATV IKEROUERER B Z B Dl A - b2

[ —7]
YR80« I it

[ FEH5 ] ]
YRR 24 ARE — VR 26 4RI (3 - 4F)

[F—U—N]

PBET LVEN) (pathological animal model), /v
77Uk~ A (knock out mouse), ¥/ ury—
(macrophage), 2722 U7 (microglia), 7 AhaHAk
(astrocyte), Z&JiE (inflammation)

(R RRRE DA ]

(1) BERFIC L DB TR T 23, AT L IKERIE
BB DVARIK A LB E LT
BT, 2B JRIGE T /L KK-Ay~ 7 A%
T AT VIR B D BAER ~D FEE /G
%R

(2) AQP4 KO~ A% T, AF /L /KERD 4% 7
PEFEBLUZIBNT, AQPZST LT= /K A3l 3 ez
FTHEEEZAOINT D,

(3) AFNWIKEROFEMHIUIB TH~vIaT7—,
VT MRADOEFNOFFEIR DO—BEL LT, AF /LK
SRR kT A~ruTr—2  ZUT OIS
BNZDWT, RIERSE AR FTE T,

[ &

(1) EMEEEEZAT DAL IE, KEBIREEIZKT D

BUART T N—TL L TETLNTNS D, KR

DY A7 EREFFONZIZBW TR, ERICK

DA 3 A F A KEROFEMEF BB T 5 HH 3R

A7 R - & L CE< ATRsER B 2 bivd —F

T, 1ZE A EBEICAND LEMERENEER S &

DIFDD. Kx OBBE ATFNVIKBOEFEMFEBL L

DOFEHIZ2 BN IZ OV T BT 22 - TV,
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T, HEPRIS FBE O BN A3 SR 70 AR A A2 1Y)
RE L 72> TV DA, BEIRIE DOBIEIRD, A TF L
KEBFHERBLO Y AT R+ & 720 9 DIEDITD
WTIEBH B2 72 o TR0,

(2) AT VKERIZ, BN TIiZ BBB (blood brain

barrier) ¥ & U8 BCSFB (blood cerebrospibal
fluid barrier) % /1 L CTHk X5, KRR EE O
IS0 A FIVIKEREWRFE L7 7 v MZBWT, kK
ORI OBEFEVPBIEE S, RIS A F LK
RO TEMEFE BT D > D& E 2 Fel= 3w REM:
DI SILTND 2, KA A v OFARAZEIRIC
BEERIT T2V E O RIETHDLT 7 TR
J > (aquaporin : AQP) O T, kK #1213 AQP1
23, BBB (213 AQP4 23FBLL TW\WDH Z L3 H B
NWTHEY ., MNOKSFEH TN T, AQPL &
AQP4 [FHHMAITHEEEL 5 2 Z LB ST
% ¥, —Ji. AQP4 DN RIZIIT HEENZ S
WT, AQP4 KO =7 2 ZHWI=/FZRIc L0 .
AQP4 O T 5 72 E, T b HapRe i
PERTEIE DB, & 7= 3 7 A BB BRI A~
B SN ) U LORERFIT S RO
DFIE L WS ToHENH D 9, FEFEETIZ, A
FKRICIRETE L7z~ —F & v hOINIZBW T,
AQP4 3 HLD FHNEZ 5 Z LB LTV D,

()  KIRIF B DRI RIZIUNT, KEBOETE
(RS TR O A EAL I T~ r 77—
a7’ VT ORI, KRR 2RI 5MED
~ a7 y—-7ual VT LS ALNAZ LR
SNTWD, w7a7y— a7 U7k, AF LK
SRR | PEO PR BRI T . SDIC ZIRAYZ2 g MET
BREEEICH G L TCWDEEEZLNDA, T
BONZ2 S TRV, ZHVE T, A FILKERDIE
BIE O B RBLUZEBWT, RIERTENA &
(CCL2, CCL4, CCL7 %) OBAE M fEf ST
% DO LY T T DET I T AE
WTh, ATFILKEBORFEIC LY | ML & B
LCEE D~ u77—o07 ) THluBE kDR
JESUGRDN, & Otk D EMERBLOAEARIA 7 & LT

S pOEEN e RIZTAIREIENE L BN D,

[H ]

(D) RIEPEBE U CHERIFZ IR L, ERET L
i BRI~ 7 R) ZHOT, BERFICESD
FFROMHEE M, AT L KERFIERBLDOY A
JHRANZIRIDINEDE G T HIEITED | IR
BEFFOIIN—TIZBIT D KBFEFELE Y X
7 K+ & ORI % NLRET B 72 D O EERIFIT
MR OMEZ HN &35,

(2) AQP4 KO~ A% HIWT, AQPZ I L7=/K%y
Wik 7S, ATV IKEROBREEITAE D Ak ik 7
BUZFHET B REHEIC DWW T L NZT 5,

(3) EFEQ), QT W TBIE SN LB 2B JEIC
AIVT, A TFIVKRERFEMRBLOMBEARKF & L
T~w7ua7y—y, 7V T7THlaOR-3%&E
IZOWTH LT B,

(% S A

A FIVIKERIZ T 2 B M R O —bm 23 &
TR | Y RS T =T DB
SEOFEBRFZEHIE R E SN D T E A S
Do

(SR 24 2 FE O WFFE St sl S DA 2 ]

(1) HEDLAEKK-Ay~ 7 A & C57BL/6J (BL/6)~

7 AT, AFKEE (5 mg Holkg/day) % . 963

MRk A#E L. FRiofmRLaiii,

1) EBRBHAAIFICI 1T ABL6~ U A & KK-Ay~ 7
APy b — LEEOWEREIL, 1ZIXEER
T Y (BL/6:16.3+0.8 g, KK-Ay : 16.4+0.5 g).
FEBHE TR OKK-AY~ 7 A DK E (42.3+
1.39) 1%, BL/6M1.7f% (248+039g) Th-o7=,
A F VKR GREDOKK-Ay~ 7 1%, #5580
bEt% . KIBIE B X AREBAD B S, ER
T HEFONYAE L, 28.7+22.4 g TH -7,
(Fig.1),
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2) A FILKRFEGREOKK-AYy~ 7 2L, FEERfK
TREZ, TVLH6PLN A8 X 5 DOFRRRIER &
w7z,

3) AFNKEELFLAE, KK-Ay~ 7 2D IfLH
KK ERDSEHIE119.8 0.9 pg/miTiE L7223,
BL/6~ 7 A D Ifil R K ER DI 1T, 5B
%, 10H B LAME2.8+0.16 pg/mlTdH - 7=
(Fig.2),

4) KK-Ay~ U ADRN EFEHR FERIRIERRIC
T D ROKER T E I, 45427133 pglg. 1.6
+0.3 ug/gTH Y. BL6~ T AITEIT DI,
% %74+10 pglg. 0601 pglg TH » 7=
(Tablel),

VI EOFERIT, KEHZ D SERED A FILKER

\CHREE T 5 & 2PAUBEIRISIC I T D AR RO BN,

B L ONEMIHAREIZ I 2 KEROIRZEFENEC - T,

BRI BT D A TFVKERRENEL 720 | FER
ELTHEMERABZHMBINDG EEZLONLE
(Fig.3).

FTo, M, BN, . PN O TR
LRI 2 AT o To i R, ARRRE R 23 BRE 72l (A
O, Ehigk, Mgz T, CD204 (M2~ 27 v~
7 — U~ — 1 —) FEELOHTR L 54, CD20473
AF VKT L DG HE DO~ — I —I2720 5 5
LBz, IS OMECRT D AT NIKEROTE
MRBUIM2~ 7 a7 7 —UNEE5T 52 LE0R
e S itz, —J7. BERRIC BV TIXCD204%E L o

(Fig.1)

Blood total Hg (lg/ml)

0 7 14 21 28 35 42 49

FRITR ONRNoT,
50 - - 20
40
4 15
) C
g -+ 10 E
=
3 20 8
i3] 8
4 5
10
0 1 1 1 1 1 0
0 7 14 21 28 35 42 49
Days

Days
(Fig.2)
BL/6 KK-Ay
Hg (ug/g) | Hg (uglg)
Brain 74£10 27.0%£3.3
Epididymal fat pad 0.60.1 1.6+0.3
(Table 1)

Relationship between methylmercury toxicity and fat/body mass

Intake of MeHg/body weight MeHg accumulation in lean body

MeHg
toxicity

If the body compositions
are similar, MeHg
toxicity may be similar
despite BW.

Fat mass 10 Kg
Lean body mass 40kg

BL/6 mouse ‘l‘

Fat mass 20 Kg
Lean body mass 80kg

dose of MeHg per Bw.  Fat mass 40 Kg
Lean body mass 60kg

IKK-Ay mouse

(Fig.3)

QR DOTAFIAKERICIEFE LI-~—F& v MHIZE
7% AQP4 FHLD L5 | ITBT DRm & A
L. ZBLSLT,

@ AFIVKRERETE LT- KK-AY ~ 7 AD %
V= AQP4A DFEBLIZHOWT,  JRERAY7R
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BataiTo7- & 2 A, AEREIRE T
7272, MRNA BT 5 Tl 2 M
AP TH B,

() MFEEETIZ, Eh=wru7 7y —TE T VAT
(U937+TPA) & HH\N T, AF /LK ERDIREZ |2 %F
T ORISR AN A L PEAIZE T DMFEITV,
IL-6, IL-8 mMRNA, protein ®FEA | BLOREL
~ULOFENZIBNT, NF-xB DEFH-23BH5NZ
7pole, AR ZFm SRR LR, B+
FBLA =X LZET 57 — & OB
) LDaRX Ly R H oD, FIRFEA
7T, siRNA % 728 2 bzt ¢
b5,

KE=d

[ BB SR DR 03 2 FOLKER D FEMER BLIZ
ST 5088 (HRBRAYHE ZRAFSE - SRk 23— 25 4R
Ze, PR 24 FEEX D | AKERE (AFLIOKERIRER 1T
K3 D IS MR - ORI B 3 540158 - RS-13-07)
(ZHAA A CTRIFGE R EED TN D,

(WFZE I ORm T8 ]

1) Yamamoto M, Takeya M, lIkeshima-Kataoka H,
Yasui M, Kawasaki Y, Shiraishi M, Majima E,
Shiraishi S, Uezono Y, Sasaki M, Eto K. Increased
expression of aquaporin-4 by methylmercury in
the brain of Common Marmoset. J. Toxicol. Sci.
2012;37:749-63.
http://www.ncbi.nlm.nih.gov/pubmed/22863855

[WFFE AR D F 3 ]

1) Yamamoto M, Takeya M, Ikeshima-Kataoka H,
Yasui M, Kawasaki Y, Shiraishi M, Majima E,
Shiraishi S, Uezono Y, Sasaki M, Eto K. Increased
expression of aquaporin-4 by methylmercury in
the brain of Common Marmoset. NIMD and
SETAC Asia/Pacific Joint Forum 2012, Minamata,
2012. 9.

2) Yamamoto M, Yanagisawa R, Motomura E,

Nakamura M, Sakamoto M, Takeya M, Eto K.
Methylmercury toxicity in KK-Ay obese type 2
diabetic mice. 52" Annual Meeting of Society of

Toxicology, San Antonio, 2013. 3.

[ 3CHik]

1) Guidance for identifying population at risk from
mercury exposure. (2008) WHO.

2) Nakamura M, Yasutake A, Fujimura M, Hachiya N,
Marumoto M. (2011) Effect of methylmercury
administration on choroid plexus function in rats.
Arch Toxicol.911-8.
http://www.ncbi.nlm.nih.gov/pubmed/21132277

aquaporin-1 and

3) Human astrocytes express
aquaporin-4 in vitro and in vivo. (2007)Satoh J,
Tabunoki H, Yamamura T, Arima K, Konno H.
Neuropathology. 27:245-56.
http://www.ncbi.nlm.nih.gov/pubmed/17645239

4) LIHIEN HPHARRICEBIT DT 7T R -4 D
P&, ERIRIRFES: 49:786-788, 2009.

5) Hwang GW, Lee JY, Ryoke K, Matsuyama F, Kim
JM, Takahashi T, Naganuma A.(2011)

profiling using DNA microarray

Gene
expression
analysis of the cerebellum of mice treated with
methylmercury. J. Toxicol. Sci. 36:389-391.
http://www.ncbi.nlm.nih.gov/pubmed/21628967

6) Ni M, Li X, Yin Z
Sidoryk-Wegrzynowicz M, Milatovic D, Cai J,

Jiang H,

Aschner M. (2010) Methylmercury induces acute

oxidative stress, altering Nrf2 protein level in

primary microglial cells. Toxicol. Sci.116:
590-603.
http://www.ncbi.nlm.nih.gov/pubmed/20421342

7) Godefroy D, Gosselin RD, Yasutake A, Fujimura
M,Combadiére C, Maury-Brachet R, Laclau M,
Rakwal R, Melik-Parsadaniantz S, Bourdineaud JP,
Rosténe W.(2012) The chemokine CCL2 protects
against methylmercury neurotoxicity. Toxicol. Sci.
125: 209-18.

http://www.ncbi.nlm.nih.gov/pubmed/21976372
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WY R73850 - iRty — 7 (FEAEHHE)

IR PEATF VK ERDOAEERY A2 IZ BT D1 WD FEAF LU AT ZRHN B 350158 (RS-12-05)
Study of information and perception on health risk of low-level exposures to MeHg

[EAERFTEH ]
Btz (A SE D)

WF7E e

[X57]
AT

[E S0 BF ]
AT IVIKERD e 28 2 B 3250 2 - 1P 4T

(7 —7]
YR8 - & et

(e ]
Wapk 22 AEE — SRR 25 R (4 4 4F)

[F—T—F]

AF LK ER (methylmercury) , UAZ a3 o=/ —
= > (risk communication ) . U A 7 §& Jn ( risk
perception) . £/ FE {8 B (fish intake) . if 2 2 28

(fetal effect) .

(A2 RE DA 2 ]

BN EEIEH LI R A7 a3 2=/ —
Tar OFEfEZ BT T AR EAT LK O FEY
A7 FBINCEAT DR SZH LML, ik 5 iE%
%o,

(5 5

AF VRGN BUSE TG T D720, A BITK
BEROZ ARG T 20N ETIE—ER OB
L~ o EEE LR TEL, EM DR e~
—UUNINE, FATHFZEIC B W TR EK R EE

YV VT BRI A AR a = —ar e FE L

TN Y Y AT I k95— T B oD Bk - B
fROIEHEIZA N THHZE, — T ERDOUAZIERD

RO BT A E S E AL U TE T, F7-.
SR IRI AT AR 2= lr—a IS BIT D Y %I A
TEHOFNE DIEN FIZHONTH L DIBEN RSN
TWD, ok, KREICBWTIAZaia=Fr—g
> L3 KIE NRC (1989) VD EFITHEV Y, UAZ B LR
B A RIEEE OV COfE A, BERE . £HIRT T
HEHRBLOE ROC0EVOF BAER M- BT R
WFEELT,

[H#]

MR IE I T HIRIRE AT L KR O |2
DOWNWTHOIVAZaAza=r—a BT, QYRS
— RRT 4y MY AT N —R A7 &R LI 1 3
5. QT ROVAZFBMLY T 7 —ICEELT-
Blasia=r—ar | O EFEMELIED MR E
D ATREPEIZ DWW T O HFEAE DIED F 72 & DS
SN T, EBCV AT a2 = —var B EL
IRDIOIRIRR AR D,

(RS ID AR ]

I B BUTEED AT VK ERY A7 DRI & 5 2
A B RS PR (R 0D [ SIS KA T4 20 £
IO RBUTH R CED R R G5, B
(L DY AYZRENZ DN TO— T O BRFED
K ARAER D NC IR LT R EDTF R D &
FRICE BT 2.

[SFERK 24 2B OWF9E i R S O A2 ]

TR RIS B E DRI E A FLKRERIC R
DA DY A7 FBEICOWT, BEKERHI
Eraglr A7 ala=—ra rHlizFEml
T& 72, FHERSSEEITOTI S KR RIEO BoR
RIBIT D EEZARGIRENESNE T, Zhbic
BRI L OBE Y A 7 FREL 7T 5
LT, AN FFQ 0 A FTVKERDOREFEY A
RHEICET AT — NREEER L, 2
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D955, 2006 HF~2008 FIZ4[H 6 H i TIT o7
D% —RFAEN=855) & L. JIEfE DA
(U3 B AR D F 2RI B SOt AR B R L~V
FORKIEEHE L~ VICH YT 5IRE (BRI
) 7 P otER AR LZ, 2010 4 9 HIZITHE
WFARHEXIC CTRIBEOFAEEZITV, — i & [F
FROEHAREHIIN X, BIEFIHIC OV T ERR 722
EFHTET AU A MEER LT (N=394, H
AR . WIESINE OFEFET, — KA S
44.0 %, % 43.9 1%, FAGHAE D F 44.8 7%, £ 46.3
k. BEZKERIREE O KT, — kAN
2.55 ppm, % 1.93 ppm, HAFHA 23 2.46 ppm,
1t 1.79 ppm T, 2 DOFHE THEAEIL R 572,
S HIZ, 2011 4 11 H IS S & BT L2 C O
HEREROERIEME AT O & & blT, BRIt
THRZRAZHONTHFAE Lz (N=94, HiH
),

ZORER, —IRHAEICB O TH S OBEKEE
FEICARL A& U7z NOBEE X 25.5% (Z 31.5%,
H15.7%) Tholz, —J., KIREATFILKERD
RIS 2o BT AU R AR LTS
HARAETIIZ OMEET 16.1% (& 17.8%. #
11.9%) &720 ., — K& L THEIIKTL
7= (p<0.05),

H & OFEZKBRIE TR 2 FFO NILEEZK
SRIRFE L & BN 2720, BEKRREN O
PRESE DS AT A EEE O Y5y (A T
8.1%. — KA TIL 12.7%) \TET HEE L R
LZHAEUD critical £ &L, REEHE LTS

N OB BEZKERRE 72 & & & HICB LRI
TR LT, ZORER, RLEEEF U NDOYE)
KR L — K EDZ 2.8 ppm, % 4.0 ppm
(R U CLUHRAGAA CIEEN LI 3.2 ppm, 6.4
ppm & HEIC ES L7z, FIERIC critical 72 EE2K
SRRE S KA D4 2.0 ppm, B 2.6 ppm I
g U CL A ClEENZE4 3.2 ppm, 7.9
ppm & EH L=, 2o i, BN
VAR NG U A7 E R AR LR
TIESMEBEBORLZEDB S D & O RfRE —E
L7z,

— 7, HEGHEICBWTY TRE - ZLEK D
THHE] THod b2 VDI L~UL L Dbl
D 48.3% (B 55.9%, 7 45.2%). RN THRAR
7RO 18.6% (B 17.6%, 7 19.6%) T, &4
HKEL VLoD 13.6% (B 11.8%, %«
14.3%) REKREEHEL L E DD 3.4%

(5 2.9%, 7z 3.6%) XM 7ieotz, Zh
HlE, RE - Z0ITH T D RO Y Fridf 7y
HRADOZIRE Y GRRERA 2RI O 5 0 5
BPHRE L TREVWZEZELTWVDS, &5
F1IZBWThH, 'RZ%E4A L D critical I 1T
—UHAETH & & b OB EOFELKERE % FE]
STWEN, HEHAETCEHSLIZERL, &<iC
B TIEMAER L~ VIZHEY 9% 5 ppm (24 L
T 6.4 ppm & 72V ZIZHW T BITIRRF O ATE
REL~LTHD 2.8 ppm % EAlD 3.2 ppm &
ALTEY, L7 LR EFREIEONE &1
—H LT,

# 1. RNLE L BT 2 BEOKSNREE 722 © NGB 2 BEKSRIREE DB

gL L8 5
(ZIRIRE) EREEH L~V ORRE 11 ppm  (AEHREF) 50 ppm
HURFHA O critical 3.2 ppm 7.9 ppm
B TR &K U 7o O X 3.2 ppm 6.4 ppm
(SHREE) WA L~V DR 2.8 ppm  (AEHRIF) 5.0 ppm
— KA D critical 2 2.8 ppm 4.0 ppm
—WRFAE CARL & U T8 O 2.0 ppm 2.6 ppm
(ZIREE) DDE DL 2.5 ppm 2.5 ppm
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¥, ORI REEMEROREHIC BN T
L DWIHUAAN DHE B IZI1TIE & A EEITH BN
otz BlzIE, THSDOBEZKEEE) 2, &
BB MIRORAICH KT L L) ZMmoT T4
MEXLNR R ZEH) LEE LD —KH
BN 1.8%. FEFAEN 0.7% TEFRD-T-,
—fIZ, BAROMEZITKE - T &2 72 Pk
RTCTANMHEREICEEND KOV 27123 LT
WA THD EE XD,

WICHWFEORER (F2) I2kD L, BITO
LRI T D EFE X A FVKERIZEE Tk
FHRCIEE LKL, BEET RO U 27
BEfEHICK L TR TERVWET 58 00%
<. PTHARMRESCL 2% MFHd 2 EMF Ikt
T HEEMENMED -T2, £z, BEAKBAIEICS
U7 Z o LT, THURBR S A FLKERD X
INCNEIRB A EIZHIN D & LV ETHEA
ML, THURRRIC A FLKERDORIEN MM 5 = &
TARENEEKR] LIEDBERIZENL 0 V7o
77

fERE BRSO T &2 H T B350 ) A 738
HEZE2LHEICIL, e 2a—U AT 4 v 7 ET
D BHEHATH D, RIS, AEAENER EICHE
T HREEEY 2 7 KTFATHONTORFER Y 2 7 21
TIXERMNZ ) A7 —HIRMEMIT 21T 5 BN &
%, LinL, AMZOHFIZBNTIOLIIZE
FET D2 00RBRHIMWEEZATHHDITONT,
AEY - BUEAEIE 21T 5 2 S IXRR AR A &
ALD, THANTEDE, NTZDO XD 720
BORZWET D72, RN & RPN R
L— RF 7T XY Z O EZ kb L, LB
BIRRERET D EE 2 b5, ANEICEEND
AFIVKEBORZE (EED - BB U A5
MIZ BN TIT ARIREE A FIOLKEBOMEFE Y A7 & |
AN EERIC L D EFE~OEEMEc L) 27 —
FEEEMEIC LD Y A7 FHEIALETH D, 2D 5
fEREY A 712 OWTHE, ARIRE A FAKEBIZ L D
JRIRFEE B LIZHOWT T2 2 TR OWFZE A
DFLITEY 5, B A7 G5 L
TET VAL WICEEN TR EZNTE L T

2 fEBRANTIZIT D A FAKEE IR Y A7 12603 25 Bk BEIIEANEOREE ZRT)

HH N AFNKEE B
LR FHUER /D2 CHEILL TH RN 12.9% 0%
FEMELL NIZ 07208, iy 5 LEFEICLEE L v 38.7% 9.7%
BUEDRKIETI AR A4y, @FRITSTFALR O ATREED B D 22.6% 48.4%
BEORETIARY T, b B RN 3.2% 25.8%
W o [E] - R T - BEE ) D OfFRMEE T X e 93.5%
wRFEW ZeThd] ZLESHIOEMEMFETE 20 90.3%
~DOEE BERIERPITE 74.2%
B T UVEDHENENMEEHTE 20 74.2%
B OWMENENMEHTE /2 67.7%
Rz RGO T T ZFEF L TR0 a0 6720 51.6%
aRCTh o) Z L x5 5 HEMEMEETE 0 19.4%
B ReTE (BEKEBO L H1T) BUBROWEHIRES HEICHN D & v 80.6%
Jub XA F  AFKBORRFREZEIET 5 HHITHEG B O BRI 64.5%
JLIKER VG X DR B O RED MR R L A2/ 5T D 58.1%
TG Y DFEBR AN A F LK SR E D FRAR A% SE D 54.8%
TR REIZ A FVKERRBIES MDD U £ TR LI o7 29.0%
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%o EToMIMEEROMEGEEICRE T, BT
DRBRIT I D AT IVKEBEEDWEFITZNRIZ DO
TOFHIZ &S BT, Bl Lr ORI
WTHZOERMFHMZY AV ala=F—T3
NTRAIATe Z LIRS TIERW O, Tk L
T, M TEEN T, B CTEERaATRICEN
%1 7 EOMERERRIC L 0 AN BEICE END AT
JVIKERDFERAMEZ AR NS B Z D DM Y A
J RL—RAET7THDH, ZOEFT /MR, K
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Study of Methylmercury Exposure and Autonomic Nervous System in experimental animals
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%% (Autonomic nervous system effects) . SEER &)
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0.1 %£7-1% 4 mg Hglkg @ 2 [a1/#8, 5 B 51285

_73_



T i B A2 1T - 72 (n=1), MeHg ¥ MeHgCl %
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Examination of hair Hg in areas concerned with Hg pollution around the world
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Digitization of histopathological slides of Minamata disease patients for permanent preservation

EXEREEEA
AUAAE S (FEHENFIERD)
SR AR D FE N

G
HLARSETG (EBS - M G AF5EE)
75 BELAEL R AR 0D K SR I
G AF 3 (B FBERF)
Jo AR AR A D /KSR R TEFRAT I W DB RR D
B5-3 JOWRHTHRE R4 205
FEEAT B (JEREERIF2E350)
EWEMEDD ETOE
YR T (REA R T
EWEEDD ETOME
R (EREAN BRhs o)
EWEMEDD ETOE

[X57]
W

[E S50 8]
AT IVIKERD R 528 Z B 32502 - T 4T

(7 —7]
YR EBHN At

[ ] ]
AR 22 A HE — Rk 24 AR (3 7 4F)

[F—U—FK]

K A% J% ( Minamata Disease ) . A F /L /k R
(Methylmercury) . ##% % 2 (Neuropathology) . ¥
PRAH#RAZ A (Histopathological slides) . 7 ¥ %L1k
(Digitation) ,

(RS RE O 2 ]

FRARI D) F 451 D T3 BRARRRATE A d6 L OVE BT
(DY, e T VA ) NG b N e = o Ny a s B AN
FD CTEERE DO THY | HF A TRKRIE DI B
A Z LR L QO DRI RS o 2 — D
BT D,

LINLZ2D5 | SR B ERRAE AT H Offi L EH 12
RREADFLZ DT K INRE THZEDHEETH D,
FoT, INSEF IR NALL K AR BHET,

T, T UL LT R B AR | B A A
FABIOWEE ODICHE HEFELTA ¥
— 3 N CABT D, REEOIEGIZ | BT R SRR
B2 RIRFIZ BB L2367 TN, KRR O B O B
R oY N A= = N
[F5 5

TRARIPI R A 24 W10 D DO F G 51 D I3 BEARRRAT AR 35
FOE B DS REAR R 7 2 P3P FE R L0 [ SRR
R AR 2 —Ic8 53, e —NUY
—F U= R R T ZBW TR E SN TS, KR
I BT D0 B AR A J SOV R A S B - (R
D EITENIKRFR AT X —DEBD—D
Thbd, T2, Yrr2—id, BB RS
ARINZEIRAFZ IV TOD ISR AT 1% B 7R\ i 5%
Thd,

[HAY]

S ERALRRAE AT A DR T 5 SR 257
O KAMRAFTHZENHEETHD, LoT, Zith
DIFFMMIEAR % T D H AT HZ LI LD K AR
fEL, BT BRI T D22 AMET D, F2,
FOINAC LT RER A 2 —F b ETABL, K
I DI BIAE A Z A L OIF 583 36 OV AR
BEEELTRIATEDLIOICT S,

Flo PRAFEI T DA Yt B R AR A/ 37
T4 7y 7 % IO TR IC FE RS TR0 G

_85_



CIECKERREMRAT 2 ML | BT 772 2N A %
ZEBHNET D,

[fF S DRk R ]

B RAE A Z K ARAE L, B IR T ke
BHIEWNTED, TV LT R B E A A A &
— RN TARTAZEICED, R FOIEE B X
OV B BICKIROIRBE 22 S e KD,
Y2 — 0 E AR A 2 O B IR LT
WAHZ LR ML ENTED, FIRIFZ S S
TR WG TR KSR R ERRAT 2 FEREL | Fr7=72 %0
RAEMZDZENH KD,

[3FERk 24 A FE D3RS I h ki R DA 2 ]

AL RETIZ 18 HlOT XA EFEN L T=, £
= AR HTML 7 7 AV EERL L, IRAEFE
LIBEABA T E T D,

T, AEEITL B —ITRFSNTOVDERIL
<~V EEM BB I OVT T 4T ay & VT,
FRBEZ FEHE S TRV KSR SR TEfRAT 2 2 hE L 7=,

AF VKRR B SN2 E B L UEIZ I T
AR IN T IR S A T SRR K $R D 3 AT %95 B AH %
LR T ZEIARECTHD, LnLRiH, AF L
KA FIHAE L SR B AAE A TR 35280
HISRZ2 W= | U E TR B SRR I X3/ e
AFIVIKRERD 3 AF T RS TR, £ T, AF
VKERD Gy A a g n T 5728 . X B BT B EE
XRABIV®EF T —T~Ao07FI74Y%
(EPMA) (2 X o fiftr 2 F2hi LT,

TRATIR AMEFSE B D AR~ D o [ BB
XRFZ L D58 KER (AT VKRB L OERE K ER) D J&)
TEEMRIT LT, R~ EEMEL D LORIEH D H
DRERE TR K ERITMR N ST 28, Rl RTEE T
IXHURCET, Fiz, JRBBAAT A D 572 1\ AR
TITRKERI TR DN K2 -T2,

Tz KB BMEIIEBI DT 7 0T vy 7 i)
AR (JFFfide « 5 ik« I = /M) 22 VY EPMA %
TKEBBLNEL D JRTEEMENT LT, g T
Z O AR OMIEB L O v S —HifE, BT
PRAE GEAr B L ONEN) BLUOESE . KM T

KILOAEAMAI AR ST, MM TIEAR
HE Ch o7, BEL O RFEIZEEL TL, HiEB LD
Bl IR RO SN 7B S IEIE RBE TH -T2,
L L, KIMIZEBITHEL OB HEA L. — 5T
IREROR AL L [FAIEE TH T3, — 8B, AKERIF
FEL CODERNZ L R SN E WD ERAL A
FEL, /IMRIZB 5L v OFEEII R CH
277,

A EIORERITED | KARIP B O Jp BEAR AR A F
2B T, KR (AT LK ERB L O K ER) 5 &
WEL D RTEZYO THRTHIENTET, £,
KERE L DR AFAE T D &2 B AL 7
RO TR LT,

KRIIZ I TREBO AL EL A RIEL T
WRWEREATFIEL TOBZENDS, BL U N RTEL
TWRWKERIIAT L IKER TH D AT REE DS RIB S
770

_86_



WY ATFRHE - F MBI N — 7 (GEH)

EEKER T E ST LIz G Rt (CT-12-07)
Information service using hair Hg analysis
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Social and epidemiological group
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Historical study on risk management in Minamata disease episode
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R AE U T, KIRPE e 2 — D ERHLE
FE~TRT 2,

[SFpk 24 42 OWFE 52 it pl R O A2 ]
1. AF VIR XD I P 5 O FE B2 B 975
PR T AL R AR

WHO 0 IPCS BRBE(R (7 54TV 7 D 12LHL AF
JVIRERIZ KD IR (BT ) O 58 0E B 138
SZKERIEE T 50~125 ppm (FEHEICL T 3 ~7
ug/kg-bw/day) LS 5705 AU HITHTIR KRN
BEDOREICHOWTAT—F LV EHMHE S L—F 2
DRI LT RIZHE SV TS, A —T 7 L —
T ITHE KRR OB B e iR S 9 DRI
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BB KZREDLORMET — 2% KIEIZINZ ., 1965
R [T B )1 i RAR R A g DO LR E R
F 31 AIZHOWT, BEKSIRERDNTRIELE
R E OB E IOV THIL TS, B
SR SRR E (A0 O B EZ RN T O I BF I
DWTIEFIE T Ieb IO RE R OPR ) OFiPAIL 52
~570 ppm C. 95 6 13 100 ppm LA F ThHh -7 (K
1) . BRI B S B LS (5 CIEER EURE I 28 %
IEEBEKEREE T IR L TR, REM
BICTIT AT DAY FHIHRINITA) 70~107 AR
ETHD,
HIBRKZFITB W TRAO KR EBE DL ESH
721X 19654 1 A 31 HT.5 A 29 HIZHIBTT
Bl ST B AR FEATIX 4 BlOBERHRES
TCD, 6 A 1 HIZITHB R FLHBRICLOER
W27 E DSBS NI YA AT LS, 6
A 12 RIZFMRE NI EE O TARS
otz ZO%, 6 AL 8 AICAKKI RN
FhaEir, B 22438 Rt g, wifEd 31610

ERKRBE (ppm)

B 1 I AIEGI RO RENDBEN RN
BEN7=DiE5 A ~6 ANIFEALE T, HEEBTUC
LD BRI E DR R TEHDIT 6 A LA
ICBRISNTZb D Th D, Hiiks I LD RS D
BEZERG Tt COMRI RS L DITEHRE M TH
NIzDIL 6 A 28 H T, BIESNARNIKERREE D
NG R OB RBIROIE), BF TSI 53
=TI BE IR E DR E 2 HD,

FEIERFI R I L 7 B 22K SRR LB DU X FIE R A
DOHMEE LT =T 1,000 ppm LLF T, D %L
200 ppm LL EToH o7z, BiFkEL T 1965 4F 6 H D3¢
JiEE 4 BRI ESI= B 52 1O KERE LAY 52 ppm
T, 100 ppm LA FIZZHNDOAHRTHD, ZOHE RN
WHO DI E DI E R T o 22 K SRR L -
50 ~ 125 ppm DRHLDO—2(Zlpo7z, ZHHHERE
TEVEBROITAEARZUZIES<H DT, 50 ppm (X4 4
B FIRMECH D, FIEBICLDE FER DD 52 ppm
ZRLTC BT OWTE, BB KRR A R L
TNzl F72 1965 4F 6 A2 I faojfasiEsk (- fgi

NE

-200 0 200

400 600 800
SAENSERRMETH A (B)

1 FRKERBRE SLHICH T2 ERKIRBEEORBMEL (XEk? EE)
RO OHIFRIIAER] 1 OUTLELHR TEY AR 107 B TORRZ R~
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NEHNDETH B 6509 D)1 faz ATV Zi)
HEBFMELDE AT L KSR TR D D EL T
B0 LIFOFIR KN LD R — 50k F
ET 82.6 ppm ThH-o7272E L L., FIMEDEIED &
FMEAFERL TS 9

—7J5.50 ppm LU FOFEEZKEREEE LpE RO
FNE L O BE O ATREMEIC S\ T, 7~ Y Ui
B Y BLOBFHEER O ICBVTRBRSH T
LRHEER TR, 2025 7=/ U TlEF /v
ZINEd A RAZ I T, LT B RE D —FB2% 50
ppm LA T DEEZ/KERIRE LB AR A DOFEBEZ R
LTco E7o. AT X OARSGRMEX DO EAERDID
40 EARTH O X GE BV THREEDY A7 B EREZK
SRIBE LB EF LT, LUz nb o)
THENLONIZT T LY B2 RO
RHER DA E7e LS E 2 Hivd, £z, 1965 F-D
BT AR DAY BARFETR AL 0D BE2 /K SRR B AR
AT RO A AT L= D Tb,
0 & & DR B2 O W TR KRIEE 50~
100 ppm B TAY XA EIZHEIIL T DD
TS O FRIE IR TIX B2 K SR IR BE & oD B e
(FERHF BT EIR DB D A PE) oA X LD HE N
IFHERTE TR, ZOXRIIT, T TlEB 5
K ERJE FE L A BAR L LR B B D IR B SRR
DHIVTND, ZOREFEFIAE R LT ¥ LTI
IR B RIZARFAD S D N2 8BS B S L
ENTWBZENS, YU TV TR T ADIFENE
MSND, BRI TE RS W), 15RO IE R
RENE OREERITB DS T TEONEE D | 1]
JI AN HE A~ D BRI LD AN F O A FEVEC
DONTHH LD TRF D LEL LI, [FERED
BRI LRE AR DK RIPI i F D% Al E AT TH R
S O BB YR DT — 2 O ERIIFRICE
WTHRETREMEES 25,

2. — AN FEITE ENDATF ILIKERIZ OV TDU A
IR N Y AT AR 2 = — 5D T
1973 4 (I3 F0 48 4F) 5 H MOREAR K FIESFER 10 4F

% OKARIF (5 ZR) FFRBE DI Rt D T = KR
99 ) I LD TSR S = 7 [ITRHLT 572 | B A
BILRAFET A AN HEO KEET E KB E 2 R 7k ER
0.4 ppm, AF/LKERT 0.3 ppm &L7=, ZOEEH)
BB . AF LRSI K DR E 2B 1457
W, INEIxLM(IEL =T hoF - A en
NIRRT FE D ST Ha 2 <) Z i i 50 5
PEBR T DATEAREDOIEE L T, EMFESHEOE
LB ICB AT RN F 2O N B T R 5u12 38
Eshz ),

BT BRI 13 AT LK RO BT & BT 75 15 B
(BT ERBECRIREE) &, plo A\ (R 50 kg) (kL
[CAFVIKER 170 ng  (HAFEAFE : 3.4 ng/kg-bw/i) & &
B, EREEREICED B AN VR AN HE R
#1H108.9 gZelZ IR NI, 72720 Bt
BAEIZATF L IKERT 0.223 ppm THLHDITHF L, A
FIVKEROREIZEMN EORERSHS 1ELT, FE
B HHIEIIAT L AKERT 0.3 ppm L1, #/KERIC
HODAT IVKEROEH LA 75%E LT, HKERT
0.4 ppm L7, HEUEMEZ TED LB ZIT e e ER O
J7 1A (conservative) |2 ALD DD N — R TH DN, =
ZTIEENEITH O FIERELNTWS, 728, 4 H
TITAUCE ENDKERD 90%LL EAATF L AKREE
2B TS, HH ORI TEHDHATF LV KERDE E
A It 2% 18 B & (170 ug /A /H8) 1% 1972 o
FAO/WHO AR &M EMFEZERICLD 1
AN (KHE 60 kg) -1 H7Y 200 pg (048
ng/kg-bw/day) E[EIL~/LT, WHO D AF/LIKERIC
FDRIEIR D e KIEAEFH 2D 1/10 122 2, £
TZREA KT 10 R4 D /KARIAF FEBELC LD 7K (599 FR
B DR/ INRIEREIIAT LIKERT L A1 H 250 pg &
Eh,.Zo» 110 THH1A1H 25 pg
(0.5 pg/kg-bwiday) EHI1FIFE—F L, &51T, ELfH
HERBRAT 10 O L EBRICBIT DR K EERETH
% 30 pg/kg-bw/day (Z 50 fi5 0D Al FEAREA NN L 72
fEIE 0.6 ug/kg-bw/day IZHIFIE—FT Bl LS
iz, 2095 KR D /NI B O HE A1,
18P« B FREME B E DI EMNFE N TV KRB IS
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DOANFEDFEI AT VKRR E % 0.25 ppm, ffr
A1 HEERORKR &% 1000 g (2% 2Y45% XK O
P2 300 g) LLTEHELIZL DO THS W,

B FNFAD KSR E B D OV E /)
M A ED AR IZHTZ0, OGRS ER Em
EEZLNDIENLIEDHE 2L, @2
OO FLHMEIE PN K K I O] ) TN 10 A3, G
~ 7RI OWTEZE OB IO REER D A TZOHL
HME XE 3, @~ 7 v82 DML/ 3EH O
JNAKIE CIHERDBH LG A ITIIR FRREEZ BT,
LI, Z0Oh v alpE R R R L
2ZElZ o T, BMFESHEOBEREICIZ0E
HBOEENLHR T EHDHHLOD | BARBY AR L TE
FEIZIFPIRENTWRND, HEEOE RN L HE, =7
B Y A FEDO R AT VKRR E % 0.252 ppm, —

NDHIZO DI HE w4 6.4 9 B (HIVEiF%EZE T,

[E RN A) L9 DL, AT VLIKERO VIR TE &l
11.29 pg/ NHAEZRD | ZHUTM AR 170 ug,”
RTINS ST 2, ]
O Y R 12 £ o ARl L (YRR 58 4 0D 24
MBI EL VL NSLRHDIE~ T a5
FITBROZ2NNZE DD LT ZO LR F MM Thoi
T=Dix, KA R ALL TKREREOBYEH O |
PLIZHV AT VKRR D3 5 <R W DFFE
R DR BIHME R @ L ORI L0 &
PE DD, HROFEBZERHI LD, v/ 0k
DIFI, FRAZA YA AR T2 E OBEMEED fa
Wk, o F 20T A ZOMN DD I
FEIZ I TRERIR B2 23 B E LI 288 2 2 451 23
RSN TS, ZOIH ROV TIE, TEJH
BEROAL, (A EDME D CHIBL R, HE &
INEL AR R AT AFE DRI FIH Y TIX
PRVNRIRE R | CYREDKEIT OB R D7l L,
HEH ORAETFICED AT VKB EITEAEE D
EVFELO BT SO MM ERAE R ICLD L,
0.04mg~0.06 mg, LA S, B EHHERUREE
Ths 0.17mg, HIEDH 720 FED |78 LT
B,

B~ uE END LB E IR D AT VKR
DEEICBEL CTHEMESHETIL, v /a2 8T
DI BT ATV IKERIZ LD RSB N A D 7e
ZEbiEEmESN TS D, Tb b, 6 4 A RIChT
1HY 150 g O~7 vz g5~y B Tk, ~
71 A ORI EE A 0.252 ppm &5 &0
MR % 1% 265 pg &720 | A EEUED 170 pg %
T2, LinL, 7 mififin B 72 S ITHRRER P
B = XS SOV RN S AR IR E O R EIC
R IEER R+ 07022 23 (10 %) 3 IIkE i
TWAHEL T, ZOREBEL ~LTHRIBEIZ RV EEH
Too LML, 2O X577~ mifafis RIZ 2V To
AF VIR RO BT X (= 7 e A 72T
IADAF L KR DTG R &2 AE LRV R
V) B DM 2R (170 pg ) OEHEIIFIET5
D, O~y BEIZOWTOY A7 FEiHIC RS
LCIHMERBROBRAELEORAE DEEIC
I BILTUO R,

T, KRB LA T THRBER S TRIK 5
IKERIZ LD BREETH Yo s B I 73 o T YR s 2 A7
fET 5, ZO2H0O— 2L 0 RO ILIE T, AR
EIZ K TR —F 2 A PEL TR ILE 70D
WICHPEY = DHOHEKICED | [KE B IO
FOKENGGIFED DI TS, 1971~72 A
BTSN 205 MRIRD A EDOMIKERIRE
DL 0.744 ppm T, X T TAFT A x=aT
I3RS EDS 2.05~2.60 ppm (JEET DR BEERTG
YRS, 270, 1973 4£ 5 H ~1976 4
4 HITBAO RN FEE R EL 1976 45 5 H
~10 AIZIZ2ANBOEMAEHEICLDE W RS-
FEIENEINT=DH 11 ADBARY said AT
AF A, IIFF T ANNLD 5 FELUSNDOIETB YLD
AR IEAMERRE L TS 19,

ARARE 3 LOE LS LIS CKERTE Y s fa il S
TW =2 EO KK TORIMNFEDO KRR EIZDONT
VXL T PR (LT IR) | Mg e CErs i) L oK
S G L) | K Ry it (e (LR | 58T ok
(AR IR | A G (R RIE2) . )\ G (REARIR)
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DT KU DA (1978 £4F 11 H) NAES
NTNWB Y, D55 5 kI, KSR B G 4R 4
TR X DIRIRDSHERRS AL, 2 RFOD JAHIFH D 7K 1775 e
DRI Z 5, BHEZ B 72X, A, 7
B BFH YN Al AXx AT, oA T
VA AT NERESFIAICDID, K@i/ L
HEPEAT DHKER 2.3 ppm (AF /LK 4R 0.43 ppm) T
ol

FRARTE 36 L OIS LLSC o Hi il oD F SEREIT
DNTOERFIIAHATHLDS, HAHERZ LD Je ]
T ORMNE~OHEAEFNARSN TS,
ZHUZE DL, 1973 4= (HEFN 48 4F) 725 1975 4 (HEFD
50 ) IZHNT T, NE (REAIR = MAHTRE) | AR (R

FB - TEER S FIRE) | LY (R I - ) P E) |

TAT=EA FERPE) | 2 AP (Rl R pE) D
#EE 10 RS HOW TR HIMERE2NFRO B, FitisEd
H BB N RS2, ZOIED KRB OBREEE T
THEIZRBWT, RE Ok KRR = LR FE (1977
) % 25 ppm LEODERZRE T IO E E B
EAFHASI TS 17, F72, 1997 4 (CFRR 9 42) 12
FARMRBOT R TOAFET 3 FEfi L OKRE
NEE R EEZ A >72 8 U CREAIRIZ KRB O
LREZ | 2TV KRB LI 23 F R ESNT
WA R LT,

ZOIOTEERBMEORREIL 1973 4 Fpths
M EL T KER =y 7 ~Dxt s LT,
2B D N AR KRG G DOHEFES LUTE D
FEAmICRI A S, EEHSIEO R EIZI VT
AR M AR L ST, (w7 aakGie) —
N B FNADATF L IKERIC L AR 2~
REOMEITZNLL EORMEICITRLT, K=
YT B IR AEAIDD T2 ST D L B HF %
EBURERN B OB RIRENMTOND
ZlF e ot

U bzFELdde, MO KR EO—HHH
(ZEDATF NV AKERDRERE B DO IR, IRDEH72
I - BRA DAL T D, OFHHEIEITEHA DR
EO—2ITRET | 2D AR TH - THERRIRDE

FRUEHEE T HZ T TIHENAVRI T NV—TTh
Dk EERHAO L RH 1TV AZEHITIT
BB, @ NBBIHYDIZE ALKk D f
I THH-TH, AT VKR E I AEIC L > TR
SET2 DO\ — O I HIME O3 A 1% 24 PR R E
BBV A EDLD, @FIZ T~ 2HTH, 7
a7 a CEHE KRR :1.31ppm) . 373~ (7
1.27ppm) . A3F~ 7w ([A] :1.23ppm) 72 &, /K ER =
JER 0.4ppm 2B Z D DIE— A THDIED, TEIER
D—H 72 ETHINEMZ D728 FAFRIZID AT LK
SR IEITREL I ENENOBEREL Y T
1 (FEHRRY AT VKSR FE MRS 1 RIOEEED H
/NS O By (PRI AT /L /K SRR 23 i < T
DT W) Ik 4 T FHRATED LI AT L IKER
REL LB E CIRE RS E BT LIETE R
Vo ZOIOREICEY MY AT~ =T A RD
BLEDODIT AN D AT LK ERIE FE O — AR HIME
DERITDRVIREN THHEE 25,

INAVRAG T =TV T AT IV KERDOY A7 [H]
BED BARK L, 2003 FEITEA A 19 v AnFE L
Tt DR E M EE RO EFHDOARID
BWTEBULLTZ, ZOEITITRIRE AT LV KEIC
LD M6 R DOMRRIEE ~D R EO FHENEN EFEH
(CHFE RSV K E - T4 S [E] - BN (EV) - Z2 172
COTEHE TR EAROEREEFH (T (v
2T RAAPY =) DARINDIN o7, BI5E
DO FIIL, AT VIR IR FE D LLI Y i\ i
WL TN RIANT Y FITT At L ARy
~yaAu I IO TR ATEB IO ATHA) A
D FUAEAD 3 AFRIZOVWT L BB O EL
 (60~809) LERAED EFR(2 7 AIZ1EIET~
T 2 [ ET) BRI, 2003 HFERF R Th~ /1
ITEEXENORAASITEY, ZOBR T Y RO
JEI5E R — L= D QRA IZHEHIE =, 2T X
HEPERFIRRIC, v~/ RO 1 HESEEEE
[F] F0 T 0D - H5) K SRR BE ) D HE TE S AL D AT /L /K SR
RPN NINZEREB SN TV, w7 2D 1
AR EE L THOWOE 21.2 g 13, &
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DY) 61.1 g 7oL LR TE LIPS LS (18I
%915 g, — AR 50 g 728) 0V F HERE DR FUE
REOEWRENBREIN W EEbhs,

2005 4 (PR 17 45) (2T ATV IKERO IR VL B
BT HRERRE AN ZE S = | AR O it
E RS 2.0 pglkg-bw/ B (7] i K 8 V8 &%
8.19 ng/kg-bw/ill . ZAVICHE Y 95 B2 K AR 1T
11 ppm | RiEFAEEIT 4) IcdoEshe 9, e
Ab¥ T EEMNSRAREIC/Ia~Ta, ARNF <,
ToFaUNRATA IFIvra, v hHIF XA,
AT ATANTIN, Fie 2010 F (AL 22 4F)
IR LY ANV AE 16 Lo TS 2, =2
mh & OV RO ATED 1E 0 AR BRI~ T
1[R180 g &&=, HARANDEEZKERRE LK FH
IO FERRIUZ SV TOEEIRHT O F 2z
£ 5 & AR, M AR EBEUEE 0130 Tl
~ 7 v OFRCIRIL & Y A OFBBUR LA T e
WERTFTHLIENDLINOELITZY L
S A%, WNRIEDIEHERE T~/ o E T 52
CITREETHDLIELEZDE ERTIE T RO~
TR ERREE ZDDONEERTHAI,

[ ]

HRE B A BRI W IR TRE O AT
RACTRHILET, Fio, BB EHZ DWW TIIR R
Tl 2 — MU DB BHE 2R A LT,

(R e ] O fm SC6 R ]
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W tE TR L — T (BRI ZE)

INEFE A MU Z S 1 S MU AR L2 B 3 5P SE (RS-12-11)
Research on regeneration in Minamata disease area

EXERT R
a3 S (EHES - A HF2EE)
WFIEDHRTE ., T 2RO E

[SLRBFTEH ]
ATEFE ORGRTISLAK R E BHER)
AT D FE i « ERHIUER
AHEE (RRAR R )
A D I, WHIEatEDdD ETOE

(X473 ]
FARNTTE

[E AT ]
ATV IREROUERE BB DA - 78

[ —7]
PR e

LA ZEL9 A ]
YRR 22 AR — Rk 26 AR (5 o 4F)

[(F—U—F]
AK1%9% (Minamata disease) , 225 (pollution) | Hh
$8ct2> (local community) | F5-/E (regeneration) .

[ FERR R DA ]

INFNT o T U L 72 Hin s oD I P A ~ il 3R <0
FEROBA A DEALIZ DN THE FRIIZH BT
ERAN

(55

BIEOKRBETIL, KR Lo THATZER
ZIEL ., BREEICEE L2 EH O A T
TWD, ik 20 4F 7 AT EUFIc LD BT L
BT NCRE ST, T RAEROBREE~DO RV M

ENAPHHTEH SV TWD, 2O XK (R
T ANTZES3<0IE, 1980 FARUBEOBE T
HD,

ARSI DN AR IL L, B IRE 09k EH | AR
~OREE | B BCES~O R E IS LA
BRSO ENMR % A2, TR Ne¥
THY, HIKORFEEZ) —RLCE=F vV OS5 # 5
OO | ARSI IERT L, TR XM
LTz,

ZDIRINTEALDLRE L2 T- DI, KIRBEER
ERGIEREHET T ThDH, HNLHAELR20BLN, &
DIEH N RZ G DR SN DIBFRIC Lo TR
A~ RIS o7,

Rk 2 DI, REARIRICK A TEREEAE 272 T
HEME 3L | NS, ZOFFEIL, N7 Hh B
W% DB L BRI T NAMNC T — L3752
EDRHBITHVZEDT-O K FEA IR EESNTZ,

FEMFR W TEE T RO XEE (THl X 51E
RASHAES) S HED B, KA O R RE A BB R
TEHIZRELZRNTTR— NOEVDOFRBETHY KR
FRRED AR 72 LTI AR RE TS 272\ | J7 1]
PEDNTRE Tz, ZAUC I > TRIRIR R 2 L~ Tl
W ROBICA UG B B KRR ~D BE
FRAEHEZ LD 2250 A fRYE L #7772 sz
ALIHENITHRNVEL I EWDIFERHVLID K
N1,

BB RIZ B W TH IR KRR AR 40 Fas
SINFITERL 17 AR 503 EDBRESVES |18
R, PR | [t A 212 [ 5D X EDERBE
DY ESHEE R M T, 2 20 F0
TR AR R AR D IR S ot & ) I 0
THAKMRFTDOTHRWEL | LT R RO FEIFIC
Frdo o T H O HiIER A~ D B 72 D 40 T
fRfsh s,
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[H&Y]

ARFZED B L, AENBETHIEICE > TR
W 7= H3k FE A ~ O B A D WD THRER S T
ERWTHNT, BEET 2, FRZTHROVEL  LRFRS
NHEROBESENZRBHEORIENREDIITELL
T=D%HBNTT D,

S DR ]

ONTEFE AR M D MU AR O R L BUR AR L
IR BA PR USRI S 45,

IKARIF BRI & oD S [R 4R 8 B (C F V  THIFZERE SR
R RIRAB 5,

(SRR 24 4 ORI S R R OB ]
1. KR ETR & EHA
B

IRARHT D S0V L |~ D B & KA [ i 2 5
D HI OFREIZ O W T OIBRZ R T D72 125
Jiti L7z,

BEEE:

2013 4 2 AITKIRTTBIX A FRE THHATES
BB 26 NZXSUC HUIs PR A IZ B -2k i & Hitkg D
MR, SNETOIHRWE L BT DB &K
152975 MR B % 585% . HUBE B O FREIZ S\ T
B RRA BT LB S MU L7, HIAREERIRICL

TeDiE, HIRDBG 5 - B30 - ik - AR HEA T DOkAA S|

MRS 2 A< - TRY, BERELEWIENHK
{295 Y & 0 7= MU O FRE 2 I >V Gk a2
o TWAZDTHD,
BEHRER-BE:

[l 92% ., ¥ EFERE 59 45, W HIASKA
J& 4.6 -, RENBIETHD,

AEIORE CTITBREDOHLWE L7 — (i
%) ~ORHITHEE TH T,

M RWVEL IZB T 21BN DWW T, BIfETH
KARHEEOBHRLE L TR EMEZRIF 72035, Zh
ZTNOEBEENIZBITLHCVEL I OWTEH
EHBESLRWE AN RHE DT,

HHFEADEZEICBWTH H LW E LICEE T 57
BN TR R0 R TR A2 OHRWEL | &

WO TR RN D55 | MR RGN DL RIEE
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BOHD KRG I I TER & 22 B a5
ATZTE B2 A B MR I E L, JEA
WA K SRE R O LT —Z L L TH
LRI T BURORERAES R OT=LY 75
DIEREG R L7220 REEEIEDRELEL2055,
1. KRBT LB a 8 L RO KR TS
P 30 J O D JEE L 70 2 A AE R D fiR B

IKARBIZ BT D EFED KB EREEAE 2OV T,

A LS OFEIE IOV TIL, B R HEITITE
A EH TN, TS0 T ORb e, B 7e
EINFETHREMT ORI 5T % £ E il
ETDFIHEL T ETA LA, UV I UH T N
BHERE DJERAFIND,
ARURAOFEMERICEL Tk, AR IRB B LU
W BN T, B A 3t G & LT AR 727l
B TONTELT, RHRERZ,
TWBRBEO AT B CIL Rk 17 — 19 2%
G L LT AR 72 AR A DM T o 4L (BRAMR
) B L OFHEE S BYIRLEDE DI TNV,
2. ARSI\ ~D /KL B A
IKARVE DA AR S\ LA VE KRB M D25 L
(Z D IKARIE 75 85~ D AR SR BOIR T A 2R B L
TR TSNS, NRIERIRICT, KEBIUE
BLEA AW O IKERL ~IVFHAEZATUN JEE DR
ZEAGINZT 5,
3. KIRBOEME=LV VA, REKELX
WA, AV RRUT - ZZ7TT7 )R O 4B
FEDKERIG YR | AKER AT HART DA 72 L, FiT=E
EDoO5|EE ¢, HERT —F0EHL WD
DIFED LB DD,
4. DNA M LA FEO BB 35 L [EF 5T
TN RBFZED — B E LT, AKIRBNICAERLT
WHEIRDOENIZERREN TODKREBOHRE, 2
NETEIX R EARD S T EM P TFIELKBOE
BT A O T AR A D,

[E®]

1. ABFED HEE, KIRBIZB T Dk % 2B ME%
Fr oM~ O /KBEREE L IO T2 EM T,
BPRICHBLT 2 R R RSB O L7 5 T ibJE
B TR D IEA A (R hR) DR AR
B LICHBMNCL, S5 e iYL DD
EABMAR AR O ARG R 2R T 2 FITH D,

2. EEIZBIL TG00 M 2 A4 O K ERIEH D E
WEHLIZ T 2L JEEH L FEROKEEL N
VO RE R IR T 5 F 2 HINET 5,

3. KRB OG- i T =2V VA, 42
EKERL~LFRAL, HERT —F0NERMLTHY,
MG L AT ENEE THD, RULFI&UE DA
R T 2707 U IGSFHAE ., REO DM
LD KRR 3 ERE T D,

4. FEA~OBYNEE WU T K SRIEE O MITIZBIL
B Dy T EM BN TIEOFNEE R T 555
HiOLT 2,

[ fFE LD R ]

1. PO T A (B, JeE) 2 FEREEGET5
RIHEL T ETA LA, UV I Z oA R
EORAENE 2OV, KE FEERAFELZ 0,
ZNDINORIRIRAKLY A8 LK ERL ~ L D BLR
fREAZATHENTED, T, BAEEMOEARESS
LY, BHEMOT —H R — 2B AT REE /R0
DNA 7 —Z_X—Z~OEHERES TR 70D, S5
i, & BT oA IR A L FER D LT
A ZATOEICIY | WA O B ATREL 720
AL T O, KR -\ &
IEEFEITED,

2. EHEIZEL TUIRADICL U0 ERTOT
— 2DV ARBFFEL O I K AKERIEHIZ DWW T
BB TED,

3. WHLAWEFIRHICRE T L2 LITLY ., EE K
R~V EZ OGFTICA BT DKL D BEREZ S
NTTED,

4. )\ = ORI . BB ORI DOV T,
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Rk 234F 2 H | 3 A2 8181 H OAHERS L ONA A
MDA T=2) 7 BIOEE OREREZTT
W AR DR T A D TS, K2 12
2011 AR OFHARE R DO— AR, TRk 25 43 A
(29 [A B DE=HY It 2 FE T E,

2011 [E B #KER(ppm)
EBEN(K)
. EOHERG) g e .
f g ¢ EOHMS) 4 ,:A i EHEI(I)
| . E H-M-L H-M-L

H-M-L L) o

2. KRB # =) T HREICBITAEEOR

AKER, AT 1 2, HM,L 32 s,

Fraly | R AR, —HUR O —IAZIZ S E N=8.

6. AV RRIT, ZFU 7o) FHIBRO E BRI AT
BRI R DK BRI A T &%
BIpolo, 2797 NI D 3 SORERfGREL
T, EIE, £ (ELHEY) (EROEEZORE
ZEE LI, JEJROBREIT K 23 £ (6 HBLW
24 4 2 A)ICHHAZFTV 200 U7 VEREEL, A4E
FEVZHRKERD 3T 2 AT T2, /B A K ST I T
DOFF (F KA 1.14 ppm by wet weight) T, H1if Fit
DA (0.11,0.07) KO EVWVEARL Tz, Rk 24
6 123 2OFTHI 300 fE RO fE, BHAEY DR
52 {To7, MBI THIS, BNEDEEOH
L. FIRF R &L L T, Fib IR 72, AR
TERRKER T ATV BRAEIZ DWW TE, BHRICEK
LERAEMDREEHAT T2, HANBEDOEINTH TL,
EWRETHIBAL TODR, AR T O BIEERL A=
HEOPHEIZBEL TERIUE T TH D, KERIHTD
R, XS~ X0 —FAREEEOMIEICTH
AROE EBFNEDOELE (1-2 ppm) LTz, ERE

52 500 o TV IFKER T I T TR Th D, RO —
HEEADT — I gy A TR LT,

7. RHERLOERPET —FDLVELD, BX
O AR A D D,

FT=HV T REOY TN T — 2R
DTS, ZO—HELT, WEEO EAB)IC
DONWT, EHEE VAR AITHE L, E=FY
T A TR EE S ORI T T — 2 DYk
WL AT o7, AV RR T O KERTE Yl o Ji
BONTICBE 27 — 213, TRk 23 4, 24 FFITHR, ~
WIANRE LT — &Nz, JFifaELTEED T
W5,

8. KIRERERE

REAR RSN T, 9 HICHA £, H5EEAICL
DIEE ALY AR K OVE DR FE 721
JEHI 52 LT, FEToK Ry his L TR R
BANADIEE RO T A WG AR LTz, R
FHIEST=2U0 7D 4 HS L8095 EAME, S
DITIITE PO L DM L xR L i ToTe, BT
AR TIX, FREEDIINZ, BARLTAILLDR
BRE | EMITBI O FHBIESh, BUE T4
DTS, AR RO OWT, LFEIFFFEE D
B P TRELE,

9. RV ICZERNM ST E AL TSI
FIRFZEDH EiF

IKERD B Wia % 0 U7 A IR O FR B AR I B L
B IEIECAE RGP OHEE 3 AT RE L7252 E [FIL
KM% | RBFFEICH AT HC, Sptl - (BREE
WF) LERBFZEICHOWTAEL, 11 HITKERICTH
BHIOWEL WFFED T MM, Yo T DI E D
e xE17-7,

(HFFEHAR O FG SCFE 3]
L
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(A geii M o583 ]

1) FONHERE, fex REH ., BEAHE - S8 B2
&I, DDFA AET L [TRAEHD
MERFAE] FEIC L D /DO~ - AR,
H AR 5 4 MR AR E R, 2012.8

2) Mori,K, Yasuda Y,: Long term change of macro

algae on rocky shores around Minamata Bay, west
Kyushu, Japan, The First Asian Marine Biology
Symposium, Phuket, Thailand, 2012.12

3) BoCHE ., W)l TE. RALFE— AATPEE iR
PAT AR AU ORISR R RS R
THER L O AKARIE OWREER . B ARHE 7
2V ARSI 163 [\l BARKEE, 2013.2

4) Mori,K.  Lasut,M.T  Nagano.M.:  Mercury

contamination by many small-scale gold ore
smelters in Talawaan River, North Sulawesi,
Indonesia. Workshop “Selection on Biological
Indicator for Marine Ecological Study at PMBC,
Phuket, Thailand* 2012.12

[3CHR]
L
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W - HOERBR B L — 7 (AR BT 5E)

IKARIBE K BREE P TAFAE S DK OB REL 2 0D F2 B B3 H A58 (RS-12-14)
Research on its influences and behaviors of mercury in an aquatic environment of Minamata Bay

[EAERITEH ]

FAILBAN (B2 “ERIFFEER) WFFE DR 38 L OVRBR i
[SE[RFFEH ]

JKEFIER  (ERERTIEHR) MR E R SE4H
KASER (EHER -7 Lot
AHe (EUKBE FBIEE B (B2 i
WS (RIRKT) BRI, AT 4

REFE R (JLINRE) SRR B fi, R 24

BLEE (BREBRT) TS
FATEEST (BRI RSE) i R /K P 4R
B OuRs) AUBHRR SR, AT 4
AMURER (B R R) AR 58 SRR
il —5h  (EISCEREEHT) MR E T SEH 4
RARTER  (EBEOKIRTR) W 7e8h = 2t 4
[X7]

AT
[EE L7 B ]

AF N KEROERETEN AR B DM A - W5

(7 —7]
Hhdeg - HBRER B

[AF7Esife ]
VAR 22 AR — YRR 26 4R (5 r4F)

[F—U—R] AF/L7kER (Methylmercury) . /KR
(Minamata Bay) . £=#1>-Z (Monitoring) . Z=iZ%
&) (Seasonal variation) .

(W R RE OB 2 ]

KRB RNIZBIEE THRAL T2 25ppm LLF DK
RE A BN, BURO KRB MEREE IR L, &
DI 5.2 TONHDONEIALNTT S,

[H=

IKERTIB YL ST KRB DRI LD L CTITd DK
HIBHEE T 1%, 1990 FICK TLBEE TR EE
20 R LT, SN HCHER LB S L7 SR
DO/KERIEFE X 25ppm LA ETHY . LU FOKERE
&G o B TR AN S AL, F D FEFKRIRE
RSNz, ZBKIRIBITFERIF L CWDEE M, H
PeARKARB DB 2 DB OV L, £2+5
o T, Fio, KIBEDDERBES @R E D
IKEFYEE DN E CIAD BT, 3857 60hall &5
AARBHRSTHIZ DOV TH EFRLE[ARR T4 e i st
BNy (A QAV/AN

[EH]

ARFFETlE, KRB NICETEL TOAKERE A K
BN, KRB R LETHEIREICEDI S
WAL BT 25T CODDONERETHZEMNE 1
DHTHD, ZNETITo CEIKRBEKEE=H
U 7NNz AKARIE KSR A & i T v K (T
AR eDAL BT (FHAEAER) L, JBE
INHD KRB ~DFEIKER, AT VK ERIMAR B 2R
EENG B ER THURT 5, [FIRHZHEK O W ER R
(DO, pH, ORP %) Zfuf2 L, LIZMEM N E7
HEE ZDILTODIEKFIZ BT KO H AL (R
FL—a)IZOWVWTHBELEENMNA D, LT, KR
TS R ST MR B ST KBRS YRS e s |
TS, BRI 2 D9 840 R Y B E /58
AL LTI Z TV,

(SR ]

EHKET=20 7 MBI BR (BER T) | AR5
SR (BERT) L BUKER KB T =200 755 Ok
(Z&Y | KRB RIS ENDKIREDEMEE) T
— 2 DI K O DR AN AT REEL 720 | Vg K
HIZ R LREROATEACSUSI R 250 A E A<
FRHZELNTED, HITITENMKEE & FEEREF D E
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WIS &Y | AGRRIED A M SRR 72 LR ARTE
DBBEFRIZEAL DS AR - A7 R K SR A5 B
R+ OVTE BRI WHEL S (RHIF4))

LR RIS ST TR | K REZ D
SDOERDTT % (5 UA A7 AR TE 5 ThE
M B2,

[VRk 24 FEEEDOFFE S St AR O ]
1. FEBRTTIER JORERYE(
1-1 KRB IR E T =5V 7 Ofkie

St .s.-A
p—— -8

7

- 5t 2

—1 JKIRPE - BRARRA b

W EME L CETNAFLFRERICEA 1R T

TR KE =XV T HFE M LT, F7250
HriE B % B FEBREITE L TIORT,
1) FEERITORK  St1~3 O 3 HiS T,
-St.1,2 (Om, 6m, 10 m, ¥ = 0.1m, 1m),
-St.3 (0m, 6 m, VA F 0.1m,1m),

FOOKIZ, R T TR R IR T I ML,

2) WEHEH
OFARFUEHANE RERNZHE)

TRTTFRERR /KSR IRAFREAT L KER, IR E

FKER, BB &, REWE TR AT LV KER
OHGKEWIE RENNAKE B —THIE)

W5y KR, BB IR IR A (DO) | ViK%

JE (ot),71 7 1)L a, SS ki 53 4f . ORP, pH

1-2 KRB - WG FER A R SR AR AT

KRB HE K LR LT3 E 75 DNA -l L

BEIEME D 16S rRNA SR AR E LT
polymerase chain reaction (PCR)-Z54: 711 i ) i 28
KIKE) (DGGE) #:% i L 7=, PCR-DGGE {£4£01%
BT VIR Z I L — DRSS — D
FELEDFEBIZ DWW TS RO B LR S EFRIE L

LT, ZIRTER IR L DAL ZAT VO 259K
AUBHPIZ R I D A i LT,

1-3 KRB EE - KB RE <y 7 1ER

X —2 |\ ORTIRESRBUR A R a7 7Y
XV EERB BRI, (B, IV RIEE DB
BIZONWTE, /<o R —=VIZID R BOEE D
AR LT, ARFHEOD Ay 2 i X 200mTHY | 1H
162 FEIC E S AU AEAR R LD A L [FI U RUBHR
HEIRRE LT, B kAT 110 O B BB 2 B L 7=,
a7 FREHZ DWW T, EEEmEY T 2.5emfHfET
a7 &Iy LTz, BAEET, BT 717 R B A5,

azm 12007

3= 108"
Tk urours

—2 KIEBEEAT BRI AT

1-4  BKEBERKET=FV 7 DORkERE

1) —1 OFRIT/RLIZ 5 HE T, Rk 24 4E 2
AX0iziEfm A 1B K, TR RRZ, A7
VU ARIERKEC ZOER I LT, SRR, Y
LY 10cm 5 Ho | BUKERICHOWGILTWS
SR RARAA I DR CERERL 72,
1) WEEH

OFAGEHIE AP RERKER
OBG/KENE Moy, KR, WEE . B
FIRE (DO) | ME/K# FE (ot), ORP, pH
FIMICAEELIR], IEAFREAT L KSR FE A E
1-5 BHEEBAFNLVAEOBMEERICHE TSI/
AF v

IR B S ENA IBRUK T OVEIFREAT
JVKERE IEREICTE BT 5, sUBHREIBR KT, 27
JEREZ5RE T 720D 1 R C 3000 [AIHR3Z, Mg HAMT
B2 ol A p R N NEI N A 27 S NS E WY .
VN7, 3000 [RIEAEIEER, 1 FRERDE K ClaliRSH

iy
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Fh i 500g# 720 150mIFEE O /K 2B L 7=,
ZOBEEBIITV, S BT IS B2 T E DK
BEMEROE, TV ERBI O F L —a
BICE DR T A LTz, M, =FL—ay
OEAEITKE, IR ZM LR B BREEAFIEFT LD A
T4 =T R oL~ E LT,

1-6 BlarE - BRI (B) (T 2ME
BERIHO ILFRF S T THO IV R, Ry
REFEBIOE LS RZLHR L2, BRE72
FENERRZRE LT, XG4 BT B i
n BIERE I A LTz, 7 BRI N EBRMRGEHT
W7 SRAR I L OVR TR FHHE S D 8 E
ZIEHEL | ARARBWEKRELER DT 6D D RKIUR 7%
WA LTz,

2. BHFER R DOBE
(KBS EIH ECD OEIZDWT)

Rk 12 45 10 A 2RIZ, Yanaco #1:84 ECD-GC3800
RIDELE SO AT APRAUZ KO L72, ZHuizdy
BEARAARTZ VT Crad | B3 L QU R T A%
RERF A=V 22T T, BUK BENEIRTETY
TRNZEME | ATV KERORE % AR 72 FB & T
72 O 25 45 1 H R,

2-1 KRB EHKEET=FV7

—1ITRT 3EAKRRAL L0 | KR8
BT OFKE G D T, SN &1 To72, L
L, RS EIORLIZE R0 ECD AIE K OV
T LDHIFEDD | VEAFREAT IV IKERIZ DWW TR
24 £ 9 H 3 ETOHTRE LML TR, 4
KEIZ DWW TR RS 12 A ETOMTL
TW5, ZILHLARTHEIZ, B—3 12 2012 e 221k
D H R % | R K R I TONALFREAT
JLIKERIZ DWW TRT,

0.6
——dis=-THgngz1

0.5
——diss-MeHz nz/

204
=g
’,:,_":‘:IZF_E{
%0.2

0.1 m

[} . - .

=H 48 s5H 6H s8H 9H 10H11H1z2H

B —3 KRB EAFREKERDZHZ 8)(2012)

2012 A 0 VA A7 RE AR K SR R B oD 4R [ A 2 4B 1 &
0.3ng/l, AF L AKERIZDOUWTIE 0.05ng/l Tho7-, =
DFEREY 2011 FFOFREDOF M FAMENENZE
HL. 0.4ng/1,0.05ng/l TdH-o7=ZE 0, IEIFRERRKER
T2 PE D AREFERE AL ~D UK T LT3, AF LK
SRIREIZDOWTUE, T T —F D 5ERTIT/RWOARE
TELRIERDAE R L7p o T2 (FR I8 DU A RERR /K SR B
D3EDTE T A OBIKERFZ, SnEEK HICHEF L7
KR T DR LR KD R 72072, Lizhio
CTAROEBPEMEIZIZT A S5O T —2 B3 A>T
PRNZ D, SEEIE BARDMEL 72 o T ATREME A 5 E
TERWY) , FIRIFREKERO A R R E A B E 12D
Wi, 2011 FEEIFIEFR O Mz R LTz, £7
2009 45 2010 A FTOKMRIE EHKEE=HY
VUREREEED | FHEE v — R L,

2-1-1  BFEBRKEBOSE S AR

TRATREAR 7K SRR FE 1303 1 e N JES 1 £+ 3/ T
felZm<, ZOBMITAZTICB T DK O EIRE
DA T B R72<AFEMEZBE THIBEL Tz, 54
FEd | WERERIER D SR E IR BE AT 2 7= L, JERE D
HOKEIR A RIB ST,

tiwahio He

epth
P

—4 EAFRER K ERO SR EL S AT
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2-1-2  BIFREAT VKERDEEE)

2005 DB BAAELLE , 2006 4, 20007 H-4E—
7LUTC, K OIRTFREAT L /K SRR FE 1 3B
D EBDIND, FltTld 2010 FZ— R HEF
K DOIEAFREAT WV AKERIR EE A E A L7223, 2011
NIRRT IR B AN TIE 0y L7220 | SRS [F]
RO FE (0.05ng/1) LreoT-, ZORIKIZOWTILE
72 TR BTSN TORN DN, ZOfE B3 Ltk
I OMAEYTEEL TRV BR R H LD THIIX, Bif:
OHT IR ORI B F D AR AN FR 25 D e 5 1
J2 O DOC (FEAF R At e 7)) 00 S BIFR S AR BE AR
HHND A RENMER DD, D — 7 TERAK LRI E
Jiti L CONDHE KL D Ll C L SAEDRE B 15
&L IBIFREAT LK ERIREE B ARDMERNZ &0 B HfE
7eARBERAMRE R QRS MEAKIE IR R K
UNDO & &I H B I 3580 Bz, LLZi
F OB B A7 IEOFIREY 2 7R L CE KRS
ot (MR ) LI HBERRRAIZEALE RIHTZE
DN CEIED 0T, TNVETICHLHEL TE/-2LTHD
D3, HEZK H OFRIFREAT LK SRR FE D 21T JE
DEFE RN LS TES | :%Zﬁﬂza’:x V., EOFE BB
BN REPHETHZEITTIERNE DD | FFERIT
BRER BN S 3 DA ) 6172,@ EDbND,

2-2 KARYE YN AE ) DREEEIRNT

AHEPEIE, WEAESER 23 AR ITER K LT KRB Y
IKERBE R OB A REE DB RANIZEALIZ OV TR
MEAT oIz, BRI REEIRC KD 57 Lo~
2y MIA KT OME#HEEZERL TRBY, 7ay Mo
FEHED T ORE B s OBARIME N BN R B R T 5,
LR ITC R BRI EDMATRE ST W T I OBk
AT (St.) L OVEEIZ I VT E?’?b%@éé:bﬁf@
MR ENEHL QWAL RLTE (K-5), 514
AT REAT VK SRR @wihﬁ%%%iﬂmx%
HEE FEOEN A K I1Ed PCR-DGGE /S K%
FeE L, £DOM RSN E /R E KOFEM7R T 4 1
D TNINTEZ TS, IWIFREAT LK ERIR L
DFABNCEIT D EHT, ARF N EE R E ST 1T
D THHIENLAS R BT —Z N ERE L 7= L CfEfT
TR TDMERDHY, A FEIFEE L FEICNEL

BINL., BB T THD, 7ok, AEBIZHOWT
V. SRAEE - F BT SEAREE L CRIRHEE 9D,

1#HE:0m

St.2 (No.5) Om

[ —5 PCR-DGGE IEIZL5/ S R/_%— A

2-3 KRIRBEE KB RE vy 7 1ER
AKARECI3 2 3 [A], MR EICHEREL T D IR
DR ERIR B I BT AN REARIRIC I FEfis i
TWD, 2B FCIEIRFD 62 4 (1987 4F) I FE S
AT T 28 O I A D B E DB D THY 7J<
{RIB R TFK TRICEONRA MR T D120
FEhiSATz, A RIOKRE G AT, waéiﬁz
X C 25 FFAAR T, HIoT /KR D ZEEH o AKE Y
IS, FEREL T BREE T REN 0L
To AR TLT 71 NaREL O KRR SR BE S50 T 6.2ppm,
FJEDHONHEIL 3.2ppm ThH-o7-, Bk DREA
WP 62 FEITAT o To A Tl IEE R E ORI
SEIIEAS 4.7ppm T o722 Emb, KBTS T
DPRMEM RO DT, FEFEL T AR
717 BB E O KRR IR TR E AL

#E 25ppm A A EEH T
6 ICAFRAAE RO —HBIZHOWTREYEL TR,

30 2 e 130° 23 4B°E

i &)Eﬂfcﬁb)’)fuo X —

i

5 ppriy

..........

—6 TRESRIKRIBIRE - f KRR~ >

2-4  BUKERKEE=FV 7 DRkt

WEARI S I & e AR BUKE F LD O KEE
=2V (A~E) ZFE i LTz, FARICHEE L [FRE
FRIKERD Fr &

(KRBT D=2V 713 1E
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L. [ SIE A KB+ —2 T, BT
1RS> DO 72 DI HHHE LTz, EFITEIRIRREE
TEFBD EIRYL & OIRFIEAT VKRB L HE LT,
TR, MERR RN R SRR A TV B
DNELD S THIIZ RIE T IOV TH B E LT, £
=XV TREREX T IR T, fERELUCHERZE
UC, ZELIEL LV THB L TRY ., FHOBEFE
FR/K SRR E D HMEIN 0.45ng/l Tdho7-, ZOHUHE
XA DO KRB AT RERR KSR FE (0.3ng/l) & LL#:
LT, &ormMaL72 o7, LU\ T

b DREZEININI LA ERSLTE TH -T2 b,

BLIR E U TR HD ST CHIDNJE A O PEBR BRI
RIUREREELE B 2 QD EEE 210, 2
FREAT VIKERIRE A7 A 10 AICHIE L2, 8
IR B BT =2 7 LIRIF R ORE FL L
72572(0.08ng/l) , 7272 FER O FT—DpT, BT YE
TFREFB K ERIR B B F- D380 DAV BLAIAR A M3
o7, ZOJRKNZONWTIE, WEDELZARPHTHS
DB, ABBE=LZV T EMEL . T —FEEEL T
FEAMC SRR BB E AR T DD DD,

Hung /LY

X —7 BUKHESF - IR RERKERIE R ZE ML

2-5 BHEEBAFIVKBOBMEERIZET D/
RAF 7

JEE IR KIS B DR RE AT L K SRR FE K&
O, EEE K OEEAFREAT LK R B D 2=
IEENE )2 LT B2 LT o T DDA ~D
TEAFREAT L IKERDOALHG D RIEMEIZ DWW THIE 3
HZENARFIHE OB THS, L LIEEH O
D372 BO BRI E FAWT, ATV KERO B EE &
EEBLABREZER TETH, W EOEFEMEE
ZOREENEETHD, 22T, Yoo ¥ —CHFEE
Ni=oF Vs RNIcL A Tnb=F 1

— LAl AEIC D IR — Bk T [RIRE ELg oo A &2
1TV EDHTRE EE A8 LTz, ECD DIRBENI A2
ETHOTZENDE EMRNERDD FERITTT
L—3a9% 0.26ng/l, F 1k 0.36ng/1 Ch o7z,
AAERED | 2D O YR FERED BT O 53 it FAZ7R
OHIDHDY, FEERD 100ml H7-0IZE ENSpglLl~L
DKRERE L~V B OGHE B IROFF O A
EBIETHEITITFEE O ST EEBUR CHIr L7
(ECD J&EED[EIE % | halphs & 0 Al E 4 FEhi L |
I DWW THMRGEET D),

2—6  BlarE - EBZ (B) 1B T M

X —8 (ZHILE, UM KRR TN - FEBR BRI A S h
DERNFEERRZ T, AEBRRITKIE, HOF I,
YIRS | DO A i CEX DI FI S TRY,
Rk 25474 A LA OAREBE A HIEL CD, — 4.
KER RS E L0120, FEBRELMTENED
FLEE KT DOATF L —a B E L TV E S
TR THIENEECTHD, R K, FREE 2>
TW R IAr ek % (DOC) JES | B 5
KRFEBLIOWAEERICBT LR —EEBE2F AL
72 LB AT OFE R LD | IO B O MERIZBIL
THBNLG, B, HiraglE i Ch b,
% 25 HEERTECIC, INETOERT —HeFld, A
T T IARTT RO EEIF I IOEITEAT O, B
R OFEBM A GO ERET DT IE,

[FZE I O Fm SC 6 3% ]

1) Matsuyama A,Eguchi T,Sonoda I,Tada A,Yano
S,Tai A,Marumoto K,Tomiyasu T,Akagi H(2011)
Mercury speciation in the water of Minamata Bay
Japan,Water Air and soil
Springer,218,pp399-412.

pollutant
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2RI E RS, I, AR R, LA, KEF
FE-, % H & 75, Herawaty RIOGILANG(2012)
VN ESEA NG STpRASESid UL IO VA Tk Sn A )
W, BRSO B2 (g 1), Vol.68,
No.2, pp.l_961-1_965.

3)Akito Matsuyama, Saichiro Yokoyama,Michiaki
Kindaich,lkuko Sonoda,Jiro Koyama (2013) Effect
of seasonal variation in seawater dissolved mercury
concentrations on mercury accumulation in the
muscle of red sea bream (Pagrus major) held in
Minamata Bay, Japan, Environmental monitoring
and assessment, Springer ,in press
http://www.ncbi.nlm.nih.gov/pubmed/23397539

(WF7E I O R 2 ]

1)Akito Matsuyama Jiro Koyama, Saichirou
Yokoyama: Evaluation of accumulation in fish of
mercury from seawater by the fish preserve
experiment in Minamata Bay The 10th International
conference on mercury as a global pollutant
(ICMGP2011) 2011.07 (Halifax, Canada) .

BN KRBV K P& END KR EDF
EIZE B & DRSO TS 72 RIS L S5t
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1) Matsuyama,A., Eguchi,T., Sonoda,l., Tada,
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W - MO EREBR B L — 7 (LR EIF5E)

KA KEROEFE L O A BLG: W AL RGBS H0F%E (RS-12-15)
— REFNT BT o4 B KR K OFR L RB/KER | Rz - IR7KERD s AEBLIHI & B 28 B A —
Research on chemical reactions, transport and deposition of atmospheric Hg
- Continuous observation on atmospheric concentrations of speciated Hg and factors influencing
their seasonal variations -

[EAEMT7EE ]
AASETR (EIER - R EATIERD)
WHIEDOFRIE | EER A I

[SERFFEE ]
AR (FESLERBEERT)
R ERBLRF T OMREE 7 /L OB %S
S BT (EISLBREERFERT)
RE KRB B3 080 =
Hh % (BEER)
KU B OFFERET ZFE YB3 08h 5

[X47]
HAEHFSE

[EE Ry B ]
AFIVIKROBRETEN R B9 DR A - AP 5E

[ —7]
Hhisk - M ERER B

(A ZE A ]
YRR 22 AR — Rk 26 AR (5 - 4F)

[F—T—F]

7kER (Mercury) . K4 (atmosphere) | FZRERI /AT
(Speciation) , & FE#fEdE 2% (long range transport) . B
77 (East Asia)

(AR SERRRE DM ]

ARETIL, 7V REENLO KRS 5
FORKHIZBITDAT IV KERO L % - IS %
T, REAFKROEE, v ALFEROSIZE

LHREHGLZEEBNET D, EDT2  KIEHIT
DR BEKRFDIKERDE=HV 7% TN T 5, [F)
I, KB R Sl KSR D & IR Hffia 125 |2 L2 52884 10
SRSB2T DU T AL ER ST T2 22 A N AR T B =
BV T a G T 5. Fio, H L HUSRIREE =4
Vo7 BEOEU T8 KO HIERBUE OB 7 2y =
7 I Global Mercury Observation System (LLF
GMOS) IZtih Il 7 —FZ& 445, SHIT, KK
HR D TT AR ZAM 7K R 36 LU ZAR AT L K ER DI E
T —ZOEEMEEHER T D720, ZhbDKEEIZHD
T, BERTIEEL R MER EEEET 2R 4E
WEE 2B T D,

(15 5]

UTAFE A T B LA O AT L K SR AR -
IR 2 1D A~DEEI L O DY R ZFli$5
T AR R I DR EEH A LT AT LK ERD
AW RAER R OfRA N EE L 72> TND, Kig~D
MR K SIS LOAF L AR ERD TR E L TR AN
OURMEIE S B L O S 35 Y,

WL 2 —ClE BRI ThDRAKIZE H L
T AR 2 SIS 38U TR T D AF /L K R
EDBRET=H) T E ToT-, TORER., Bk D
AT LIRS B 1A TR T YR B A K5 T LAV
Sfc, LU, AZRO IR FEHE BRSO UL
BIEBFRIZOWTIEBHLI TR,

—J5 . TUT KB AN ALE TS B AT, K
7T HIRIZ B TRER A S RO E IR
Bl S (S LD B R S D P9, KERICED
SR SIE GO 220 H ARE NN IO TRL R
O, BUED LT A BRETEIT o CHb i IR i
IS TRGTTRERD G RERIE =2 7 W FEfE ST
WD, Fio, BAR, FE, MEOFRE WL T
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MR RIRFE =427 %475 Mercury in East Asian
Network (UL T, MEAN) 7'y =7 M3 GHE S U
%o SHIZ, EU T8 Z L HHERBISE OB 7 0y =
~ GMOS) HHETTL TVD,

RELES

AWFFETIE, TVT KEELOE IS5 5
LRGN IITFDATF LV ASED L - IS
BT EGoZ L2 BHINET D, 2D, TV
T R R E BBELLT WIS 2BV T
K& BEAKFKERDIERERIE =2V 7 % ENiT 5,
F7o, EEEHERINE CTHD MEAN BLONGMOS 123
7135,

[fF S DRk R ]

1. EBERZRRK KR R (MEAN 351
W GMOS) ~D i I LD EREE ik

2. KEAHATVKERDE =2V T HAFOMET

3. ATFILIKERIS L OERE K $R% % G2 & U7 AR
e AT A58 A 2 B D FE AL

4. KA CBEKFIZBIIDAT VKEBORE, L5
BT — X OEE

5. REHAFIVAREBDAR - HRIZBIT D50

(SRR 24 2 OWF 98 S HE Rl R O 2 ]
AAEHBLOSEF /T 2011 45 6 A LISk, K&
MK DK ERZ TR BN CE=XY 7 LCRY, BIfE
BAkRHEL TUVD, T2, BAKIZOWTIATF L KRR
FEOREBIT> TS, — 7, KR FKEEDTERER]

=XV T HAKIRTTCIE 2011 4F 2 A BH 110] 6
~7 HHOHET, EAHCIEAZH 118 7~8 H
@%ﬁ&ff“%ﬁ’rﬁbfis‘ﬂ\ ZHBBUERR P Th D, S

(2., #& T CliE Tekran ﬁ:@éﬁ@ﬁ—*&'UVﬁ%
%ﬁﬁb\f 2012 4F 3 A D REH/KEROIERERE
VT wBRL TS,

RKFAEETHE, B FEFoT2T — 2R EHN
TWDAKMRTICBIT AR KREBOIRER]E=4Y
VI DRERE 2012 -3 H 7 H~20 HETHEfEL7-
JUIN 5 DOFEEL OB I BT DR K ER O [F]
KB =XV 7 Of Rea FIZHE T 5,

1. KBEMIZBITDRK - Bk DK ERD B

ZOF=H) T T, HAREE K ER (Gaseous
Elemental Mercur ;2L T, GEM) 47 ~ /LA LK ER
HEE I, AR EE(LHE K R (Gaseous Oxidized
Mercury ;5 UL, GOM) % KCI Ca—7 47 LI=A
PR THE (T oo LR ) IR R
(Particulate Mercury; LA, PHQ) &7 4/L# —IZH-HR
Lf:o 2%, PHg (IZoWTIE, A 7us % fnChi

% 2.5 um LU F ORI IR E DO B ElE L, Zhb
ODT@%£@74}W}’ ZY-HHLT 1 HAEICASHRL,
HHEZDOHEE ST VA —IXEREICRLIF- T,
TIEMBSKAL B IR W HriED LA R
FH IR COKERE EE LT, PHg DHTIZD
WIS E O Ve A I ATOZ LTI T T
IENLTETHIDN otz l2d A gD T — X%
BoNbLIIToT,

F LITVRK 23 FE LR 24 BT D 8%
RUTZ, RAIZITMRRIESD HIRIZ 31T D R 22 4E R
BUOFEHME 9 b ORLE, $20 ) 1 ISFR
23 1 ADDYERL 24 47 12 H£TD GEM, GOM,
PHg @ A EEREOETZ R LTz, KETHIZHITD
AR E TR I RIR O SEEIZ < T GOM
& PHg DOIREEN 3~4 fFEnoTo, KR Tl
GEM DL FEIIMA N BIRFEIINNT TR E N
RN AHHITH EEEI/ NS, B PERFOR
JEZEL 7oz, — 77, GOM JREEIZ A iz E<, &’
AR T, FEIE B Z DL BEELKFILEL,
BTz, £, PHY BEIIAFENLREZEIC
<, GOM LIRERICE ZRIZIRD T2,

# 1 KEHORKH GEM, GOM, PHg O

GEM GOM PHg

(g/m’)  (pg/m>)  (pg/m’)
Minamata (2011) 1.95 34 8.6
Minamata (2012) 1.92 4.1 7.1
Cape Hedo, Okinawa 1.9 13 29

(FY 2010)
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35 35.0
—a—GEM =0=-GOM 4—PHg

3.0 I 00 &

& 25 - 250 5,

= ! | =

5 20 L 200

(=3 H

= 15 L 150 =

B 10 10.0 g

05 50 @
0.0 0.0

ow U on

=

& 25 250 5,

£ =

2 20 200 2

S 15 150 &=

8 10 100 S

o

05 L 50 O©
0.0 0.0

X 1 KEFICBITDHKREHF GEM, GOM, PHgD A -

YRz (FX:2011 45, TX:2012 42)

7 2 1T KR B & RKUGY'E (SO, NO,
NO,. Oxidants(O3), SPM) DRI I OGRS E R L
DOBIBIRA R LT, 7235, HHBIMREIT PHg D H
\BOT —H B F507 2011 4F 12 A 25 2012 4F 12
HETOT =24, EES (6 H~11 ) BLW
FEE (12 H~F 5 A) L0 TR, F20 KK
175 Y R B L TR 8 K Y B SIS A o A
T 5 GEFR, THEDF) OKEREFTCOBLRINE
(R fE) 2 F H Lz,

FI0, BBEYICRBITS GEM A MR L4 2
REOMHEANRALNT | ORI L > TRELE)
MXFLSAITNDZENE 2 HID, GOM 1E SO, &
O3z LDH B/ IEOMBARH T, o, AR REEED
FERE o7, L, FEHE B 36 L ONR KU K2R
KIEEITROHEN AL, FT-. PHY I KETE
YeW B B L OFERE A 72 KURSPRUE . KRARE
EWVS TR R BRI BMBENRDH ST, D7D
W15 0> PHg D P 28 B X SR B RN C i< AL
NTNWHEEZBND, BEEHIZIT GEM & GOM,
PHg ORICHBAIZ B2 T2 GOM & PHg
DONZIEFTIFEBIREFR A3 A D47z (r= 0.40, P<0.001,
N=74), GOM & PHg (XK RF3 L OVE R RFIZR
EENHY ., BAKBEOZNEFIIIRR
H GOM & PHg 23RS HDIA 4L D7

# 2 GEM. GOM. PHg DI LD KT RA B
ERBIORRERLOMBEMRE (EFR)EBES. (F
) FE(E

Warm season (From Jun. to Nov.)

GEM GOM PHg
(ng/m?) (pg/m®) (pg/m’)
SO, (emy 014 [0S o021
NO (ppv) -0.02 0.26 -0.04
NO, (ppmv) 0.28 0.05 0.18
NOXx (ppmv) 0.23 0.12 0.14
Oxidants ~ (ppm) o1 [0S o029
SPM (mg/m®) 0.14 0.15 0.21
Wind speed  (m/s) -0.01 0.11 0.18
Air temperature  (°C) 0.02
Relative
Humidity (%) 0.14
Solar radiation ~ (MJ) -0.02
UV-A (W/m2) -0.02
UV-B (Wim2) -0.02
Air pressure  (hPa) -0.07 0.33
Water vapor
Pressure (Pa) 0.02 -0.32
Cold season
(Dec. and from Jan. to May)
GEM GOM PHg
(ng/m®) (pg/m*) (pg/m*)
NO (ppv) -0.24 0.06 0.19
NO, (ppmv) -0.18 0.03
NOx (ppmv) -0.21

Oxidants  (ppmv) 0.04

SPM  (mgim®) 0.29
Wind speed  (m/s) -0.12 -0.03 0.27
Air temperature  (°C) 0.33 0.23 -0.33
Relative
Humidity ) 0.25
Solar radiation  (MJ) -0.09
UV-A (W/m2) -0.11
Uv-B  (W/m2) -0.13
Air pressure  (hPa) 0.21 0.15
Water vapor
Pressure (hPa) -0.24 -

I P<o0.001

P<0.01

(CRRAFREDMESRDEE X DN,

—J7 . ZHEHITH GOM 13 SO, & O3 LOF FHARIED
B HY . A SR LIROIEDORBN B -T2, PHY b
SO, LAHBI D B~ 727%, NO, & SPM &b IEDFARA S
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o, Fo, KUREA ERAOHBENRHY | KAEKE
kE@iﬁEF‘%M@%ﬁbx [P FFR O BREILTH -
7o T2 | FEFEIAD PHg 130D KI5 Y E &
IR B AUE L O B RS L <UL 5 D fig
OO EZZ T TRENETHL TWDHEBZL
N5, 72%, GEM, GOM, PHg RIOFHBIRE R % #%
&L FEFERTIE GEM, GOM, PHg DRICH E 72 HH
BARAFRIZ A D2 o7, PHg znm/%f“ (& FHR
J# 7.6 pg m™+ 2xFEYE(FE 6.7 pg m™ =21 pg mP LA
) oEExoKIOEEE NOAA O HYSPRIT model
) % AN 1% 7 R IT I KRR~ T8 25 55
T4 84— AT RTITBW TSN P ES L
ZREH L THARANEICRNZEL I Enbhrorz,
ZD7=8 ., PHY IREDOEEBERERD—2LLTTVT
KETHRHESNT-DEDORENREZHND,

2. KEF LSO HRIZBITFHRK P DOAREEFF:

JZ53 DELA
[E N M1 DR SR HTIR S KA R SRR FE LS
5.2 2505720, 201243 H 7T H~21 HD

A9 2 R, KR, T, T, T 2 Hus

DFt 5 A TREF O A AR (Total Gaseous
Mercury, LA T TGM )& PHg #HIELT-, 7ed5,
TGM [ZHED GEM & GOM Z&bE7-b DIk
FY 45, F2, Z2TO PHg 13RI -2t R L LT
HLOTHD, ZOBINIE NSRBI, FEERE
BT ZEHT, R K FOW 1 ob eI, £ 3
IZEHRIZIITD TGM & PHg U FE DI (A
YR 72) R Uic, Fiz, X 2 (IR h o fE AL 8%
RUTZ, TGM BX N PHg O 1336124z [l i 2
RCHEbEL, 7M5’eﬁt$)5ﬁ75>1&75>o710 X 2Xh,
& T 2 HEIT B OB EZEH) S — b
TEY, #HIROKRTERAREL TNDHEEZILN
%o HIETHIZRITS PH BEEIIERN T LVH K->
7e5 K 100km  HARIOO 27 T LK R T O EE LT b
NTH 2 {5 mid o7z, BURIR 0 A 9 RplZ&-Hy
B RE T RO JBIE & 1% J5 i W SRAE AT C R
Rl A EMEICDTE > TT Uo7 KENHO RS
DNTUM H T IC B L TV, T T OB ST
HHIOBBEN TRV | JEITKERD FE IR XAFTE

LRI &b, TV T RER SR E DB T
WD RIREMED D,

BRIARIPIIX3 A8 H~9 H.3 A 16 H~18
H ORNZFEARBIGN A5, D EEIZ PHY JREEH
B o7z, BEKREDT — 2 %RV T TGM £ & PHg
TR L OMBBREZ AL A BT 2 His o
A CHiE ORI F OA E/2HE R B b7 (F8
K% :r=0.88, P<0.01, N=8, ## [if] #7 : r=0.79, P<0.01,
N=9), 2D XH72FHBEBIFR I 2010 4F 12 H O#LHIT
HALNTEY, # ik TR R R TH D THE
M5, @I 2012 45 3 A FARIXD K& H K
RO =LV T EEML T, 5% T —X
DFNTEATSC, TV 7 Kb s S48 i o fik
RO FEZ T L TV T ETH D,

# 3 FHUSIZIITD TGM & PHg O R e
Minamata Gotou Hirado Fuku.oka Fukuoka
(N=14) Fukue (N=14) Univ. East
- (N=11) - (N=12)  (N=13)
TGM 20+05 24+04 21£t04 27£05 27%=05
PHg 104 1912 106 24+4 2414

o
=)

Got
TGM e

—#—Hirado

»
o

w
=}

Fukuoka
East

~
=)

== Fukuoka
Univ.

=
=]

=3=Minamata

Concentration in air (ng/m3)

o
S}

)
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o
o

== Gotou
Fukue

—#—Hirado

%y
o
o

N
o
o
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w
o
o
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Univ.
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S}

=
=4
o
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Concentration in air (pg/m3

o
o

2 JUM B HIAICISITH 2012 4E3 H 7 HAvb 21 H
FTO TGM JREL PHy 1% D2 H)

[ ]
PRk 24 AR FEIBRAIE LD TR LR
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FAFIZ 1T D AT /L IR SRR FE DT IE & 28 B LK
DR | DOIFFR 2 BRIEL TW\D, 72, BREE DA E
EIBE=H) T RFERICEBLL TSI, iR
TR R AKRERE=H2Y 7B T B2 B
EHE{THTUWNA,

[RIFSEIR DR SCFE 3R ]
7L

(e D s 3 ]

1) AAETR AR LB KIRTIZ I DA AT
JVIKERIR FE DB L2 DR 5 51 IR
BRI RS R 22429 H (OKRBR).

2) Kohji Marumoto, Akito Matsuyama : Wet
deposition fluxes of total mercury and methyl

mercury around Minamata Bay, Japan. The 10"

International conference on mercury as a global

pollutant (ICMGP2011) 2011.07 ( Halifax,
Canada) .

3) MAEEG, M RIEE, OHLE, JROREM, KE
Hr L MRBUE -« R T & KRATIC R D KRR
SRR EE DIRIRFBLAI (2010 FEAF@BIIIAER) 26
52 RIRNGEBRBE R FES Ak 28 42 9 H (RIR).

4) K. Marumoto: Monitoring activities by NIMD and
other organization in Japan. 2012 Atmospheric
Mercury Monitoring Workshop, Sertember, 2012
(Taipei, Taiwan).

5) AASER. BRI, IRESED - KETIZIT
D REH O T AAREEACREKER I L OVRL 1Rk
SROBEBIN. 5 53 FIKKEREFRFER. F
Y 24 79 A (Bfik) .

[ 3CHik]

1) Schroeder W, Munthe J (1998) Atmospheric
mercury — An overview - Atmospheric
Environment 32: 809-822.

2) JARFER, WHELL (2007) HAMERIZIBITS
IREREAL Ry D R IR LR LA DS
HiZ®). BREEFIFRE 20: 47-60.

3) Sakata M, Asakura
contribution

K (2007)
of precipitation

Estimating

scavenging of
atmospheric particulate mercury to mercury wet
deposition in Japan. Atmospheric Environment 41:
1669-1680.

4) BRESABREEORMEEE (2012) SRR 22 FEREH
KPRy 7 7F 0 NREFEOE=41 7
ARG RITOWT, BREEE BB R KGR

5) http://ready.arl.noaa.gov/HYSPLIT.php
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W - MO EREBR B L — 7 (LR EIF5E)

HARZE RN KD 7K SR A HH &1 B3 5P 78 (RS-12-16)
— RARIE I Dtk FHHFEME K SR OB —
Study on natural emission sources of atmospheric mercury
- Relationships between dissolved gaseous Hg and water quality and meteolorogical parameters in
seawater of the Minamata Bay -

[ LT ]
HASETR ([EIE - M A2
WFFEDOFRIE, KB A D E i

[SERFFEH ]
RN (B0 FEER)
FKARIBNZ 1T 2B 0D Tt
AR (R AEDFFERT)
FKARIBNZ IS 2B D T2t
REFE—HR (JUNIREE)
SESEANSSIpRAY C R [OES
z M 75 (RIRER )
IKARTBIZ 1T LB D FE i
PN EE (R RS
W N30 1 8L D F2 i
P —Z (L FBRF)
P N30 1 D BLIN D F2 e
B AN (FE DA S IFFERT)
TR B LUK LT 2361 /K EREHA

(X7 ]
FARRFSE

[0 3]
AF L KER DO BREEENRE (2 B 2R A - W4T

[ —7]
il - H1 BRER B

(R ZE ]
R 22 HEJE — Rk 26 HEFE (5 4 4F)

[ —T—F]

7k 4R (mercury) . K& (atmosphere) . H X i TR
(Natural emission sources) . 7K #f 42 #4 & (mercury
exchange) . #4145 (Geothermal area)

(R ZE AR RE DA 22 ]

AR 2 Fe st Gk e LT KRR —WEEER DK
SRATH R ZHEE 3D, — . MBI AR S D
R KSR FE S — BTV W W T, &
Al 70> F A58 12 2 1 R REABL IR 75 W] B 72 BLA 5 1A%
MEL ., £ D% OBMBLANZLY, ZHhE D KE
T EAHEE T,

[H5 5

1 = R R DL D, KO N85
R 22 23T 9% 1T KKA~DAREM I
BT BIE TS EAR AR ThD, K FKED A%
B2 BRI A A BRBL DR BE . & B D BERIAL S5
SEIRENETOND, — 5T KERITAILTEER
Hh B OWE R, HERE, HHE, B DORER LD
FARBIARE R E > Th S s, HARERIZES
IKERDEERSLH BT, N AR ERIC LD H R R
FREECTHY, BARMERIZED KK HKB~DFE
(TR E Y Y, o E T, £ H S (2005) 2k
S>TABINC KRG~ EN DK REDHER ST
WAN, BARERIZE > TSN 2K &I 3
57 —2AFHER DI I B AT E AR E
NTHEY, KLILHBMEE 2\, E-E L0
T0%NBRAMMAET THY, ZHENH KA~ Ehs
KEEEL SV ENTIIND,

HILE, R KSR /3 Ar < i R B
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EEFIZBIL T UNEP 2l E U CEBRAYZR B0
BESTND, ZOLIZMENI BT, N2 2K
& Tk S D K ERO BB 1) CIE I 72k
MIRSITND, ANABITEREE I S DK ER
DEREE) AT G LY AT B D T2 D DRI R I L OH
TR Zh A FIr T 27-D121%, BARBERIZL T
KRS D KR &% ATREZC RV (E R I HE R
HIENEETHD,

[HH]

MEM AT | RO RSN D KRB 2R
AL, ZNHDOEBERZH LT D, o, BA
N L THH SN DRI KRB G- 2 55
BIZHOWTHHII %,

(s DA ]

1. KRB B IO OV OWER E G i S
IR EREEDHERHE

2. HIEHAT SNSRI KRB B ~5-%
DRBIZBI T DA

[SFERK 24 45 EE OIFZE FE fit il R DAL ]
1. #KF DGM &LigEmEH» b DKEKRHT T v 7
2 DBLHY

WK O K ER (Dissolved gaseous
mercury, LA~ DGM) ZHIET 570 DITHEFE
BUVE U238 LK Y > 75— oW THEREREAT
EFEN LTz, 0KV T T — I TREHR R
DGM DOt £ TOMFEELREI OB LIz 72 LIC
FhiTE D720, BRI O HEERIC L D%
M 7RRR A Z RS2 Z E W AlRETh 5, AED
B Lz 2 B & DR OWARERIUT 15 & DL
WA 2 AT o Tl R, HTBliK Y > 77 — 24l H
U725 DMERIEIZ I T DGM R E D & <, 3k
O L 21X 0 DGM BMEFEKLL TN DH 2 &
Bonole, 1~2 BIOREOB LIEZIZED
DGM DHEEHHILEIE 1L T 15510 % (N=12)
ThO, F30%NERLTWIEAbH T, 2

D EMNS, HEAKT O DGM 2B 5 & X (2iE,
FERIRAZ IR L CL Y Eff/aflzf55 2 &3 E
ETHY , ZAUIAWIIE CRYE U 72 BBl 5
VTT=NENTH D I LR ST,

BORUEARY v 7 F — % T N B RS &
OVKMRIBIZFB T DM JREZHE L, T 6D
T LW, KRG T —H & IV COKER R
75 w7 A F % Liss and Slater (1974) 2328 L 7=
HAZET AR IV FE L GHEAIER
KEIZFEH L72), £ LT, DGM O KA 7K
R~ 7 v 7 AT G 2 D8 BERNT, Ok
. DGM 7N 100 pg/L LA F Tlix DGM Dk
BREIE L BRI 7 7 v 7 A3 KIEIZiE/]
Pl SND Z ERbhots, ZDZ LG, DGM
T DM RS Tl DGM DR 1 & v Kk ER
W7 7 > 7 2 Off % R/ NI 2 W REE
D5,

L AT, KRB TIE 2012 45 7 A BifEKF
DGM B LUK 7 T v 7 ADR I B R
RAHKERIRE, WKFHE, [RRERED /ST A
— X EMICEI Lz, F72, MK ORRAKER
JREE S PR CRIE L7z, SBHASIER L IR LT
LBV THY ., KEK 0.5m ORI EERTR L
7o WEKFREITIESG R EIT R~ LV TFKEE=4 Y
VI UAT AU-22XD EHWTEHIL, KRB
XEHRE Y —E LICRE LR BNEEDT
— X e H R O T BN A FEEC 3 RIOBHE T,
2012 45 12 A £ CIZFF 8 [\l 3 L 7=,

# 12K BHEK T DGM BE ORI ERERE2 /R L
2o BLRAR T O KRB 31T B KT DGM D
TEEFIDHIT 39 ~440 pg/lL TH Y, MDY
R (HEUERZS) 1% 135 + 88 pg/L (N=45) TH
o7z, DGM REIXEFICHRBIRENE . KFE
MOAZRINT TIREITIELS oo 7o, X2 ITHILE
T LD DGM L &R R FE A 7R L7z, DGM i
FEIXIREED Sta~St.6 TROEWMEM 23D 5 03,
SR OA B ARIBEE T o T2, —F, ¥ Hg
TEEEIE St Theb @<L St1~3 12T 2 PR
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Vb3~ fEED 0T, SLAITEENOHE TH

0 RIVBLE 1977 4E0 5 BRSA ST KRB IR E Ok
ETHREOXG L > TV TH D, D7
B, 5 ppm OKIREETEENMEIRE LTS
TWDAREMER H Y | IKE D& E FIFIT X 0K
O Hg IREN R W EHER SN D,

7 2 12 DGM JRJE R L UWA Hg L /kiE., o
OWEARFE, [, AFESEOKLEER L OMHEE
¥ %7~ Uiz, DGM I3 Hg & A E 72 EDHH
BRHD ., BHEE, KR, KiEE SHEERIEOHH
B -7, £z, BRUSEE, WHRE, Bt
BB (LT, ORP) CHERADHENSH -
72. DGM & fg{bigE el & oA DAL, DGM
DIFEAENHIO)THDHZ ExBxDH L, BT
B 722 R TR B o> Hg (1) 7> & Hg(0) D& It X
JEMZ > TND I EERLTWD, Fiz, ¥y
B L OAOHBEY Hg() A 4 & ol
FERRIC L 0 ZEIL L T D & & 1T DGM ~D L
BRI Z DIz WZ EERLTWD, —F, #
Hg 134 8L L 72Kt ds LR G EFE L 0
FIEIE <, 2B D/3T A —% L3RI ERIZ
Lo TREEH N L INTWNDL EEZILND,

DGM JRJE Lk R, KGEisE & ofHBRIfR
ZItlZ. DGM RE DL EZ T3 5 X% EEF
SHTZ RV RDIZ, 7ol KR, KR, HEEIX
HWCIEOHER S 5720, K& — KR OB R
JE DI & L TR & KR D A % 2% i i
ELT, EhEBRERE Lz, 2B, otricix
Microsoft Excel 2010 O34T —/v & Hviz, HA]
ST ORE R, LLFORXNE S, EEURHREK
R=0.926, FHELREL R=0.858 ThH-7=, T7b
B, K Hg IR, MEREIEE, HMRE, ORP O
4>DRFIZ L Y DGM DR EZEB) D 85.8%7 7 FH
TEHZ EnbhroTl,

[DGM] = 253.6 +0.016 *[{AHgil ]
+BASHTHER )
- 746 * AR TE)
~0.32*[ORP]

DGM % OB D FFR L 7K~
F v 7 A%, 011~33 ng/m’h TH VY . Tty (i
YEfF75) 13 5.446.8 ng/m%h (N=45) Th -7, &t
FHENOH O L D2, 77 v 7 A TEED
2 RIZHHIT D720, BUHEDBNE ZIZT T v 7
AHRKEL R, A0 L Z AR ZEIL BN
SBReinotz, A, S LBz L, e
BT — & % Rl KRB OWgR A S 1AM
THKBEZRDDTETH D,

D Archieve
(Weather station)

X1 AKRBIZE T DUEAKT DGM 2 B 5 O 1R Hi S

# 1 KRR IE AT O DGM IR (pg/L)

BB WAL (oL) T EEEE I LSRR
2012/7/5  St.1~St6 201 98 126 ~ 376
2012/7/22  St.1~St6 263 102 170 ~ 442
2012/8/20  St.1~St6 189 12 172 ~ 208
2012/10/4  St.1~St6 115 13 99 ~ 130
2012/10/18 = St.4~St.6 83 8 74~91
2012/10/31  St.1~St.6 81 13 62 ~ 94
2012/11/18  St.1~St.6 70 22 39 ~ 100
2012/12/25  St.1~St.6 51 5 44 ~ 57
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2 FEWKFIZEIT S DGM & Hg O 5]
PR (HAEE(R )

7% 2 ¥k DGM IR TS X OR Hy R & WK EF

=REBKDBHYRE
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— | |
< 4000 £EN
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2000 |— 0 7
!/l\. J
0

Stl St2 St3 St4 StS5  St6

Hg (FIX)

PE RREFHR L OHBIRE

:DGM (E[X). #

(N=45) DGM #Hg
DGM
#Hg 0.441
A& 0.471 0.159
KH A SR 0.299 0.249
KR 0.715 0.004
G 0.034 0.256
pH -0.271 -0.295
&A% (DO) 0.047 0.346
KR 0.569 0.101
1B 5 IR (Sal) -0.769 0.298
b E ST E AL (ORP) -0.680 0.039
P<0.01 P<0.001

(B%E) KEHH7 7 v 7 2 F OFREGE

Liss and Slater (1974) HMERE U7- W AKZHLE T

AANILLTFTOLEBY THAH,
C
F=Kw(Cw—Tﬁ)

T 2T Kw \TRE - HETH R O T A AR
(ecm/h) THY ., H 1ZKEO~ Y —EH (K
Wot) T b, Cw(pg/l=ng/m3) L C; (ng/m3)
X2 ENEAK T O DGM JEE & R5 KSR
Thb,
Ky KD 5T 203 553 D10 KHBFFE T
IZLL T @ Nightingale et al. (2000)9 D #2580 % £¢
ML,

-0.5
2 SCHg
Kw =|0.222xuZ +0.333xug Jx
SCCOZ

Uso : ¥ _E 10m o Ei# (m/s)
Scrg: KELDOT = I v MK
TERMERFEO Y 2 v MK

ka2 Xy MEEE K GEK) OBRE (em¥s) %
KHNZIS T 2 W E OYEHAREL (em?s) TR L TR %
KB THY . WMERNOWEOBE LT E2EKT,

Scco, :

Flz, HIZUTOXMNLRD T,
H o [Holg _ Mw -k
[Hglag o, RT

Z 2T, RIFEIARES (0.082058 atm + L/ K - mol)
TH Y, Mw T4y ¥ (18.01x10° kg/mol) | a,,
XEKEE (kg/L)., TiXHxHEEXR TH D, H
WCIKREERGERN S D720, LTOX 10 2 Hun
THIE L7z,

Log k = —1078% +6.25(T : 283K~333K)

2. KILEER» O OKBHRHT 7 v 7 ZIBET
% TlEaRE
JUINFEEBI AL 92 2R B 6 )\ HIEKIZ I W TF v
PN IEIZ R KR H S D KR 7 Ty 7 A
AL, PR COKBIRB 2 —2 i
IKERFHAREIZ SV TOMETOAT 72, TORER, Bl
MST=7 77 A13.18,000~46,000 ng/m2/h THY
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DEIZEE A TEL, EF B LY TR ES S0
EIND, 7TV I ADEL REWEHERIND, 5%,
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JE0 D R AKERIE N 52 B BEL TR DM
WD, —J5 ., KEbEE 1Y —%2 AW ToEHH

TIIARRREOFBIZ LG E T — 213501
oo lo | Stk BRI IEEARE T A0 ERD
B, LINL72mG, FBEL TV SO, DS HLEE Y
INSWZEN T,

(AR /AR DR SC3E 3R
1) AARFER, SJEF, TH—Z, EAJIEL
(2012) FHHHA R 2 AR L 7o VAT HE 6 P K SR
LAY 7T — DBR%E & HERGER 3K ER
W77y 7 2ADOREHVICH 2 8. 7
Hrik=#, 61 (12), 1063-1072

R Ikt

1) BrEAE, AR, BRHE KSR 7%
FIA U 7o KERFHANC B~ 2 FEAREE. TRk 24
FEER - FMBREHESERAKERS— F
A% 2449 H (FkH)
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W - HEREREE L — 7 (JLARRFSE)

JEAEAEY) R OV AR OB RBR I X 2 IRE S A KL ED OBATICEE 2 19E(RS-12-17)
Study on biomagnification of mercury from sediment to demersal fish

(LRI
ST GEEERFIERD)
MEDRIE, KB DK

[SLRBFTEH ]
LN GEZEFFEED)
FERERIZK T H8F
A& U (FEER - B rIEEs)
B AT 28 E
HARER (EER - EFER)
KT T DI E
BRI —RE (BE VRIS R2E)
B A R AIDEL O TR
/AMLRE (R R
BB BRI D WP 5EB S

[X57]
HAERFTE

[E A5 7 ]
AFIVIKEROBRETENREIZ B3 2 a4 - WFJE

[Z—7]
Hhlsg - HhERERES

(W FERERS ]
SRR 24 FEPE — AR 25 AR (2 4 4F)

[F—TU—}]

KSR (Mercury) . K{%E (Minamata Bay) . Ji4=
%) (Benthos) . JE/E£4 (Demersal fish) . f4#
BT HAEYERE (Biomagnification)

(RFSE R DA ]
ARETIE, ARERED SRR LK E A EE
RO TIERAEY OFEE 21TV, JEE KERO K

A~ OBAT R OB I FT 5, 72,
KA R S o A B I 2 LA AU
EEE L, EHD DA A
ST~ RAIRBIC 1 B KSR TR SV O
M 5.

i

[ ]

AN 53 42700 5 AR 16 4F & T 26 AR KR
\ZAERT DR ORIKERIRE A L7-/ER T
1%, 0.4 pg/g (=ppm) Zi#8Z DEENFED STz
LG SN TS D, EOEEHRAEIL, BkE
0.4 pglg 713> A FILKER0.3 pg/g i % CTldie b7
WEEDSN TS 2, —HOWEE T Tk
MRS 5 2 LS TE ARV, iR o @
DL AN TEVMEERBIEAET 5 2 & 13N TH 5,
L L3 b, BREETH OWEIFIERKEREE 2=
AU T LTI BT, KRS R i B 1
043ng/L TH W 9, B (0.44 ng/LY) D fhifg
W EREREFRO LN TV, 62, K%
BIEBEERE LA 2B LY 2 —0
AR CTIE, BUE DO KRB WA FIZE i HKER
DAJEHA~ B % LT Al REMEI RV & s LT
% 9 LinL—7Tid, SRBEE P ORI
BER 043 pg/g" Th D DITR L, KIREEE P T
1337 ng/g® & MR L 0 b S VEA RS ST
D, LIZW->T, KREBICART D 26 ofn
O Ak LV b 5D OKEME D FE O BT DI,
WARF LD HEEFICEENTWDLKEBORET
bo I ND,

RMERNC K ERIREE & L U 7Tl MR %
WKL TT T 7 P2 B LTWDHAELED b,
WEAHTICAR L, HEdESZBEA B L T
LTI, R OKBEE N EWZ L3R
HmENTWDS Y, JHRORKSRIEEE TR THOMTRE
B CTholohya, /T vaXFRTE
ERTHY, & LTWAAEM Y FRESCLEE

= 7
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R EDEAEENNETHD, ZHHDZ Enb,
KERZ G RE OB LREEMDZ T, T b
DIEAEM E FBENHRET A2 LIk, kg
ZHKEPBIT L BRS¢ B 26N 5,
WEZ T TOFNEWN LEEEY Th D KA
EFESHIBI L TR Y, EOEALEYH ORRAKER
RENHE S TWD, EORRTIE, LB
£V HIERE R ORAKEMED B AKRIEIZAERT S
JEAAEMTED J7 3 AR ORI A - 72 (b
TAIH=THI8E, AV I hA THKIITE) L&
ESRTND Y, chon e, EAEAEYT
(CERE S D KRR 1L, B FICE £ HKE
BENRKESEBEL WS EEZLND,
KAEEMZIIT 2 EWIRHEIEL, £ O AL
FEIZ Lo T, TPERIC X D fiff - R TORNE
& TBERIC L 5 HLE B CoORME ITRELS
Johd, BYMMORBERENEWRIZE, BN
DOAEME S BN ERHE S TWD I, ko
IKERBE N BIED BB Tl e 5
DERET (E pg/L) ThiuX, KENHEY
IANENDKBOFEGENEL b L fEINTH
HH I BRETF O KERHEEE AN 1 ng/L LUF & e
THDHHAED ARAKIE T, —fRAICEEAE I
EENDKEBN, KEEMOEWMEREIZB O TE
WEHBEZRTEZEZDBILTND,

[BEm]

AETIE, BEEMSEALEY, £ L URER
HICEDHE TORYMICI T 5 LW E S %
BC, EENCHERE U7 KER DRI Y A &
. ZOERAEYEE LT 5 IEARE~KEDE
FLTLWIBREZHALNIT I Z L2 AL TS,

EUEEY R

ZHET, IHROEE NS ALY ~D KD
BATEBEZALICLEAIRITZE A LR, 2D
BOAIEE TCO—HOKBATIBREZ RS SH 2
& T, WHEARRIZE T A KROFEERINICE T
HZENTEDEB2bND, o, EREKE
AT 22 LT, KOBEICH LS

BITBRZIEETE L E2AbND,

(SR 24 4 BE OWFFE S it sl S O 2 ]

1. BB % AW B RS AT LOFE M OG5
W OEE

T O HiFE N DAR—ZZAED | RN
TR E BRI BT DR T a3, RO E
VAT LEEE(E LTz, DU AT ANICE W T, R
W CobT AN E FRE Ch DI L a2 MR LT,
2. SEUFHEEE TP O KSR E DR

DKARIB KBRS AR T 2K OB B L Z DY
B ZBA 928 (RS-12-14) 112\ T, KRB D=
TH IV T aERL ., EE ORI R EE 2]
BTz, ZORERE Fea52 17, LR R E DRk
SUE NS AKIRIBDORAL MZBNWT, =7~
NV BB IKREOEE AR LT, JBE
i E FEBRICH T o8 ELRA T2 LEND
L7, BIREEL T (R5ET) TR ZFRELE—ITR
ALRTWIVH A L=, ZD%., JEE%Z 2 mm
DEDNNINT, BEESORMEY #BREL, filE HE
BRICHEU 72, BRI 7 KRB I DA K SRR FE %
HIE LT R 4.93ug/g (Dry Weight) Th-7z,

3. EE DDA A~ K SRE AR T R i
(1) KERAFEREDTDO THE

IRARE D EE 2 = R Ol B R 21 TORIIC
IRARVE JEE LK R E 5 FR Wb EDIR A BB 238 E
T 572, 2 B O B FERA I LT, 723,
fi B BRI A LTI DA L@ a B OB EE D
FEALIZH O T, R RESNRIFEDOL DO Z KR
TE AN LT, ED T B ORERZX 1177,
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THZEELT,

(2) AKARE DR % FHV - K SRR 5
FE R4 108, 238, 48, 6 A8 WL,
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ST AHEFTOFBERRTLTEY, 203 AR
TR B ST A HOWTK 2 1SR T, I h AT
EHINDBAKRE X, MEHMHLNEE YO
TR R B I AF LTINS B 2338 STz,

15 ¢ | O-30%E =704 |
% 14
jpY i
P 1.3
K 12
3412
T 11 f
o
+- ‘I -

0.9

0 1 2 4
2715 £ GE)

2 KRB DEE & oK SREFE R BRI 1T
DA T A T OFHHEAKEE CF X ORI EE 1 &
LTeBRE DA A R OSSR R L L THRR)

[WFFE A D Fm SRR
23

[WFFEHIR D2 F 3 3R]
23

[ 3CHik]

1) &H—%®E, LA (2005)  EE 26 4
\ZH D KRB A B A ORKSRE BT 5 21k,
IKBRBEFxEE 28, 8,529-533

2) FAERREA/EREE (1973) FATEOKR
OEEMRFMEICHOWT. B85, 5599 5

3) F M5, HGHGLKES (2006)  fagMHET DK
SUTBIT 5 kA, B RAFIE TR

4) 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

5) Marumoto, K., private communication (unpublished
data)

6) fAILFIA (2011)  ENZKRIFER AL E o &
—4EH %5315, pp.89-94

7) Sakata, M., Marumoto, K., Narukawa, M., Asakura,
K. (2006) Mass balance and sources of mercury in
Tokyo Bay. Journal of Oceanography 62, 767-775

8) Matsuyama, A., Eguchi, T., Sonoda, I., Tada, A.,
Yano, S., Tai, A., Marumoto, K., Tomiyasu, T.,
Akagi, H. (2011) Mercury speciation in the water of
Minamata Bay, Japan. Water, Air, and Soil Pollution
218, 399-412

9) A, FEEFEIE, =M, ML LF, -
FEBERE (2001) WU & Z O REDMEEIC 31T
DR DKERIEE.  H A A PR, 56, 492-499

10) FRHIEE, ZR&OT (2004)  ENKRFR G
gttt o 2 —FH 5§25 5, pp.77-78

11) [IREHR(1978)  A=Mikits — B R Rrim (PE
¥XE)  pp.212-214

12) BREEE (2004) KERGHT~== T L

- 130 -



Wk - M ERER R L — 77 ()

[E| B [FI 78 3 O HEE (CT-12-08)
Cooperation of research in the international organization
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27 September
13:00 - 13:10
Session I

13:10 - 14:00
14:00 - 14:50

14:50 - 1540

16:00 - 18:00
18:30 - 20:30

28 September

Session I

9:30 - 10:00

10:00 - 10:30

10:30 - 11:00
11:00 - 11:30

11:30 - 13:00
Session I

13:00 - 13:30

13:30 - 14:00

14:00 - 14:30

*£1 SursLr—E

Opening Remarks: Juichi Abe (NIMD, Japan)

Chair: Laurie HM Chan (University of Ottawa, Canada)
Mineshi Sakamoto (NIMD, Japan)

Juichi Abe (NIMD, Japan)
“Overviews of the experiences on pollution diseases in Japan”

Laurie HM Chan (University of Ottawa, Canada)
“Recent advances in mercury toxicology and environmental health”

Philippe Grandjean (University of Southern Denmark, Denmark)
“Susceptibility to methylmercury neurotoxicity”

Study wvisit
Banquet

Chair: Elaine Faustman (University of Washington, USA)
Masaaki Nakamura (NIMD, Japan)

Megumi Yamamoto (NIMD, Japan)

“Increased expression of aquaporin-4 with methylmercury exposure in
the brain of the common marmoset”
Samuel Lo (Hong Kong Polytechnic University, Hong Kong)
“Chronic low-dose exposure to methylmercury is metabolically inhibitory
in the somatosensory cortex”
Akira Naganuma (Tohoku University, Japan)

“Studies on proteins that influence sensitivity of cells to methylmercury”
Shoei-Yn Lin-Shiau (National Taiwan University, Taiwan)
“Evidence for the increase of both cellular Ca2* and oxidative stress

involved in toxic effects of methylmercury in vivo and in vitro’
Lunch

Chair: Philippe Grandjean (University of Southern Denmark, Denmark)
Akira Naganuma (Tohoku University, Japan)

Jennifer Nyland (University of South Carolina, USA)

“Evidence for immunotoxic effects of mercury compounds”
Nozomi Tatsuta (Tohoku University, Japan)

“The association of prenatal exposure to methylmercury with child
development in Tohoku Study of Child Development”
Elaine Faustman (University of Washington, USA)

“Characterizing and communicating seafood risks and benefits: Cultural
and life stage considerations”
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14:30 14:50
Session IV

14:50 15:20
15:20 15:50
15:50 16:20
16:20 16:35
16:35 16:40

Coffee Break

Chair: Laurie HM Chan (University of Ottawa, Canada)
Jennifer Nyland (University of South Carolina, USA)
Toyoto Iwata (Akita University, Japan)

“Effects of mercury vapor exposure on neuromotor function in Chinese
miners and smelters: characterization of hand tremor by frequency bands”
Iracina Maura de Jesus (Evandro Chagas Institute, Brazil)
“Environmental exposure to mercury in urban and rural populations from
Amazon, Brazil”

Mineshi Sakamoto (NIMD, Japan)

“Mercury and docosahexaenoic acid levels in maternal and cord blood in
relation to segmental maternal hair mercury concentrations at
parturition”

Summary: Laurie HM Chan (University of Ottawa, Canada)

Closing Remarks: Juichi Abe (NIMD, Japan)
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ZREL R T BT 2B A, LR Sk
B1 (7K 1.%) 68(4):1_1567-1_1572.

2) Yano S, Tai A, Riogilang H, Yano K., Matsuyama A,
Fujiwara R, Tada A, Sonoda I:In-Situ Measurement
of Mercury Transport in the Sea Water of Minamata
Bay. Proceedings of International Symposium on
Earth Science and Technology 2012, Bandon,
Indonesia, pp.527-532. [Procedia Earth and Planetary
Science, Vol.6, 448-456.]

3) REFE—BS, HHAM, ABEK, LA, &
BFEE, % WM& 75, Herawaty Riogilang (2012)7k
{RIBIZ I DV IR O RLEE 73 A R PE LT DU
T, EARZEHCE B2+ T5), 68(2):
1_961-1_965.
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2) REPERY, W B, REFEL—ER, HAT—H, i
JiwE ., ZZHET, LA KREIZBITS
R AR B K SR A S I B 2 BL 8L,
KRR 65 BRI E . T3, 2010.9.

3) REFEREY, HH B, REFEL—ER, HAT—H, i
JirE ., ZHES, LA KEENIZEBT
2 V7 05 SR 1) OO KL 3 A R R I B 9 5 B L
W, SRR 22 RS BRSSPI ST 7E R R =
fe@ld, 2011.3.

4) Yano S, Tada A, Matsuyama A, Tai A, Yano K,
Imura K, Fujiwara R. In-site Measurement for
Transport of Trace Mercury by Highly-Frequent
Water Sampling in Minamata Bay. The 10th
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International Conference on Mercury as a Global
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1) Takashi Tomiyasu, Hiroyuki Matsuoka, Hitoshi
Kodamatani, Yuriko Kono, Akito Matsuyama,
Masayasu Hidaka, Kimihiko OKi.
submarine fumaroles on the distribution of

Influence of
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Japan. The 10th International Conference on
Mercury as a Global Pollutant. Halifax,Canada.
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