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Purification of mercury polluted soil, sediment and wastes using the low-temperature thermal treatment
as a remediation technology, and development of scrubbing technology of vaporized mercury
removed by purification.
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Development of a new analytical method for determination of low-level methyl-Hg concentration
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Methyl mercury survey in preserved umbilical cord from inhabitants born
in Shiranuhi area during the Minamata disease period
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Development of objective assessment of brain function in methylmercury poisoning
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Home support model study including care prevention
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Study group focusing on the mechanism of biological functions of mercury
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HOMNZTH72DI2, MT 2RSS S IL6 <°
TNF 72 EORIEMEY A S A > DB OV TR
L7z, IL6 B XN TNF [ HHE CD saal ks 52 &
5 [FRHCAHE T saal DFFUZDONTHET,
ZORER, M IL6, JHlE T saal R DFEELN A
FIVKER, BRI CREE SN2 D3 L Tali/kER
TITHE SN ERHLN -T2, AlRlET L
Tz~ 7 A TIHFIRIERIEAS, TNF ISRHERE LI T ¢
bolz, LIehio T, KEUT L DRk MT #5523k
ST K DIEAWEFH OMUZRIEN YA N A > B S-
LTWDZENEZ LI,
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1) AF VKI5 FREEE OfFIA & 2 OEFARIC I BT 2058
Study on the elucidation of the molecular mechanism of methylmercury-intoxication and its clinical application
(a) HFEMIL & H W 72 A TF VKT EL O 731 AR O & Z ORFIRIC I BEd 5 0%E
In vitro study on the molecules related to the process of methylmercury-intoxication and its clinical application

(FATATFEE]

FIFFERAE T (BRERED)

HINESEER, st - AT, ITIERES
(Fe[FFEE ]

ILTWE] (BF B REE S & 23 AF9EE)
nonsense-mediated MRNA decay (NMD)#&%[Al1-0>
PUALERS L OVSIRNA 7R

)l A CRORERFERFRE U
G RBAT T 7T

[ EB L OEM]

INET KBEATF VKBTI R b= ANBZ
BT VIS ESR S L C A FILKEREIEA 1 =
R INZOWTIRRT L. AT VKSR TRREI R AR
L AEED R GNHEE THHZE 2L T,
AFIVAKEFIRIC L D AR TIIE E S E R A N RS
BB D, ATFIVARERDTFHEIR LTERA N U AE
DWFHENT 7R F— A THDHN, AT IVKEROGERIZ
X oTA ML AV UBERNIE LS, FDy
T FIVIMACEE U CRIB FORBZABZ 0,
FADAFENETIR S D B 2 HIVD, cDNA ~A7ay
LA % T8RRI AR T F BT 07 7 A L OFRATRC
caspase IEIEDEEENTND, A TFIKEIZ L DT R b
— 3 AR TN ME (ER) A ML ADERS-L
TWDZEBHBNIRST=Y, LinLanis, AFL
HREUZ LD NV AFEAED I3 A T) =KX LOFER

(EeASSENENANE T v/ AN

AWFETIL, A TFNIRERFENEA T = X W EH LD
7o B Z TRRIC T B 7212, £ A T LKEYEZ
PEZBIRT D nFRE. LTRSS A BT D
72Ol AF NV IKEREMFRBUZ G- D n DN T
SOITHRTEINZ |, AT VKRR A OAIRIA R R

DI E GO, AT VIKEREIEREUZ B D 5y 1 5%
[ZOWTHIBNNT T AZEZ HET 5, ZOH AL E
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(2 BEBHINRZ VAT LR EREEMFE B A T35
I3 F IR OB T,

E:i[Eil
Wk 17~21 4R

[ZhFETOREHE]
SRR, 17 £EHE
AFVRGNRTE 3 iR DIEMHEREFEAHIN L

24 Wt ETICT AR b= ANBZHZ ENH LM
(2720 TODHEMINGR M 255 LIHET, i
(/KB 25% Tl catalase MRNA DOFEEIENNANT 5
N%—4. glutathione peroxidase 1 (GPx1) mRNA M%
B A FIVKERBEER A IR T L, Bl LAl Trolox FRN
BOLRIMETOEFETHDZ EEHALMMIT LT,
GPx1 |35 selenocysteine (Sec) & A TV,
ZDFEERITHINIA selenium(Se)l 795, Sec 1E., #4&
IE= R TH D UGA (22— RENSHA, UGA codon

Wl Aa R LGEMShD & £D mRNA
X mRNA BT 5 nonsense-mediated mRNA
decay (NMD) 39|z kv fif 415, Sec ATEMILL
LT GPxL OFBUK IS, AF/LKERIZED Se )
REDZALIZREFR L 7= NMD HEREDSBE 592 AlREME 245
L7,

SRR 18 4EEE

GPx1 & [ARIZ Sec ZEMHEE LTH 023, GPxL &
FL72 0 Sec % =1— F9°% UGA codon 73 NMD O fEh72
& exon | ZAFET 5 thioredoxin reductase  (TR) i
BN HOWD TGS L. TR mRNA 728 2 F/L/KEE

#2 5 REE TR 2 5N L, Trolox 12 024 #
Hi4 5 Z AWM LT, HEHIO Se O ZHN
SED &, ATF/LKHNRETE 5 R GPx1 mRNA @
FEEUTA FIVREREM SRR UK 3 RIS L,



TR mRNA OFEELTHI 2 5N 5 = LB 50T
Tpoi7,

i)

Rk 17, 18 AFFEEOWIFERR LD . AT /LRSI K
% Sec DZEENZ X Y GPxI mRNA (2 NMD 2MEE) LT,
RV KRVH RO EE LR Th D GPxL OFEIN
KFL TSI ENBEZ BN, £ 2T, AEEIL,
GPx1 mRNA OFEBUE A NMD OfEEhZ L5 60T
HDIKET DO . NMD OB kR A -2k
A& L72 siRNA Z/ERK L, 2N E TR L T&E e~
o ZHIIIEA L C NMD OB & IN 1%/ » 7
Zy 4% Z & T NMD TEE A L 7o Mifa O ERkZ
A7z, NMD (28T 55 mRNA D43, RNA
helicase T % Upfl DIEM(KIZ L D B Z 275, Upfl @
AEBR ) UIRUEESR & LT SMG-1 BB MM ST
W5, £IZT, SMG-1 ZFRNZERA Y 2 siRNA %
ERL L, ~ 7 A3, SAGIEIC BT 5
SMG-1 @/ > 7 Z 7 & NMD {EMEOHIHIINZ OV T,
Western blot {Z & 0 #at L7=,

s L OvEEe]
SMG-1%4ZH) & L= AakA ) SSiRNAZE A L 7=l

K ClL, HISMG-1 HiR% FV M- Western blotOfEh 6

SMG-1D /) 7 X7 IR 5 TD Z E BB
oty Fioo HLY S EUpFLEUARZ VoS T
RNA helicase T 5 Upf-1D U ERAEAMIIH] S 0T
52 &0 NMDIEED IS D Z & it LT,
AT VKGR TR Se & BIZITEA 52 7208,
Se & OBFMERENZ LD Se & trap 975 2 & THH
KN Se BARBLTND ZENERBND, MaN
Se MARIET 5 & selenocystein tRNA 575 23—,
UGA codon (& premature translation termination codon
(PTC) & L TR, ™ mRNA [T mRNA k%
HTHDNMD IZX Y nfRSng &2 bND, AF
JVIKERMETEIZ K % GPXLmRNA FHHK T3, A F/LK
FUZ LD Sec DIKTITER L7 NMD OfFENZ L5 %
DTHDHPLNTT H720IZ, NMD 12 4] <
WAL Z VT, A FAKBIREER% O GPxl
MRNA DOFEBUZHDNT S BITHRFZHED TN D,
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AT IV IREREFEDIRREI ZIX I LA R A E DB 523
HIETHDHN, AT VKR LA LA A58 A4
SHITABINTT DIZ0OIT, A F KU Lo THEIT
HIGMRASAREOFFAICRE U CaTT 2 & & Hic, fill
W KL% T 5 glutathione %, thioredoxin &
(28T D GPx1 LISt selenoprotein (TR, peroxiredoxin)
DOENEFS L OZDOEE LA - L A BB R 20
THIDITHETL, AT VIKERIC K DEREA B LA
DG 1 AN =ALERLINIL T FETH D,
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AWFFEO—HRIE, Pk 18-19 FRERMITE AL
C)FE TmRNA EEFEREZARRY & LIz
PRI 2 SR ICE D,
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(b) ET/VEWDE VN2 A TV KEREEMIEELOD 73 TR ORI & TERIZ RS 50158
In vivo study on the molecular mechanism and treatment of methylmercury-intoxication in the rat

(AR ]
FIFFERIE T (RRASED)
WIS, TR TIEIOMET, BRI - AR
OIPTBTAERERN & 2 OB g
LR ]
PRI CRERERITZEHED)
AF NG FET LT v N OVERR & S -
Sy e
AR (BEVRRFPEE « BEENED
WS AR DA B R
HERE
(e IR BRI ™ A )L ATRBERIER S 2 —)
AFNIREEFTFRET N T~ NOIFRE, FFEEL IR
EAIERIS L O, AFREEEA D MREL AR S

[ LOHEM]
AFNIRERPHROTRREFBUZ T HE LA LA
DESE-% in vitro, invivo \IZRWTC, £7ZER A hL
ADBE% in vitro \ ZRBW T ZNE THLMNI LT
7= Y9, KBTI, In vitro DRFHCE BT A FL
IRERFEMEFRBU R 5 D85 22T 1n vivo 128
FHIEREIEDT-DIT, A FIKERTEE T LI %
VERR L. JRERZE L & Sihis S E 7@ n I BN 2oL
THRTT 5, & BITATFILKEEGE 38 TRk
HEIOMEIR AR O & B2 rREMEZ oM s B L
THRFT L, A F/VKENEE R A RBIEEHIZ O
TOMERER, AT VAKEREMRBUCE 55 15 %
n vivo l[ZBW T BN L, £ O A IS DRk

EZOWTHET 2 Z £ 2 I ET 5,

(]
Rk 17~21 AR

[ ETORE]
SERY, 17 4EEE

AT VK ERGEE & [RIRH ZHTR bl Trolox 28 5-1L .
AFIVKEREGRE & RIFRE ORRKIRE B b )b
SPYRHEZA LA S D Z E LM LI AT
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HKERFFFEET LT bOBGEE 7 A (A F KIS
£53 bay N 7ECEREROIEIHE 2/
) 9 L0 L7- total RNA % VT, i vitro (235
(T D IBARFIEBLOEIREA N 6 2N 7 o 7o bk RH
FREESE D catalase & glutathione peroxidase 1 (GPx1)
FBEIZ OV TG LTz, ZOfER, catalase MRNA
[T A FIVRERHAMBE GHETIZ = > b —/ LD 160 %
LHEINARRD 573, selenocysteine (Sec) - E R Z & e
GPx1 iF= > b —/LREDF) T0 %I AKX 42 Z & 28
HANZ LTz, 72, Trolox 3 catalase MRNA OFEEHE
NN L7223, GPx1 OFBUR T Trolox A ClalE
EN7einotz, Trolox A F/VKERE BT I TR L7
W 7, ATFILREREIEE G L [RIREC, A FILKER
73 selenium (Se) % trap 95 Z & T Sec A2 L, UGA
codon 73 stop codon & L CBEIS 41 mRNA Bl ©
% nonsense-mediated MRNA decay (NMD) &? 73F)
LT, mRNA DMfiE Sz &35 2 bz,

ik 18 £EHE
1) Pk 17 4EFE & [/ U4 7L % W C glutathione,
thioredoxin B ~DEZE O\ THET L, GPx1 & [
Sec ZIEMEEEE LTH o0, GPxL & #7321V Sec 21—
R9-% UGA codon 7% NMD DFEZh7affs exon (ZAFE
9-% thioredoxin reductase (TR) iEf=F-FEEHUZHONT
st L. TR mRNA OFBUI A F/LKEREM 51T
X2 b e—/LREOD 200 % & HEINAFRD, Trolox (12
OEAEIHIT 2 2 L2 BN Uiz, Fio, TEMHRR
FFEOWHEIZEHET 5 Glutathione S-transferase, mul
(GST mul) mMRNA DFEEDS, A F /L /KRB G-
TiE=a b a— LD 200 % L HENA8D, Trolox I
ZOBEACEMRIT D Z E BB NI 5T,
2) AF VKGR R BT 5 7 THIDORE 5
DUNT, IR SIERRR RS K OV REMRR %
ATV ZINIIRZE DTSR S AUTe A F VK G-
FL7 v k(20 ppmHg, 21 H3 K128 H [EHA/KIREE;
1 HHRERUE 600 ug H) (28Tl 7L il
IR THD b 0D, X7 a7 ) 7 OiEH T



A hatA SOWAY « 2D R IR O ZE M & 1
L TELTNDLZ EERALNI LT, FOZ I
KRR ZA b & 0 JREC, EFHO 7 A A
o TN &M, 7 U T OREENATLTAEL
TWBZ EREZ BN,

U]

AEFEL, ZIVE TR L TE AT K
E7/V7 » bk 20ppmHg, 21 HEB L UN28 HEG/KIER
T 1 HEIEEEE 600 ug Hg) 12z, L9 AF LKk
FRIFFEI O/ D720 14 HRIEEEET VA8 L T,
I, RERAARIRE, FRERAIRMREL, FHE, M.
RIS 30T DI LOHERB I DU TRt
L7o, FHZ, FREZARAHRENCIVTIE, autophagic
vacuole DIERIZOUVNTEEH, BRI CTHFIT2L &b
\Z., autophagosome O I ZJRET % LC3 DafEii
PR 2T o 7,

[h s L UvE %]

INFETHHLCETET LT v LD ATLK
FRRELIH O DI NET L, 3725 20ppm Hg
14 HEMEET T V280N U ORERIVZA LOHERSIZ
OUNTHRET L BERARRREY o 7L 2 = 0%
R EFAORERC LD . AT VKERIEEL 14 H, 21
H DFT /L CHSHITEZSELC autophagic vacuole %
STNDZ LD BT~ T=, autophagic vacuole
\ZOWTIE, FAolr ER stress & OBSHEAMEH S 41T
be ZIVETEBHIZ in vitro DTG, AT ILKER
MTELCIIREE RO AN AMEENEE Th
D0, BEBHINTIE ER AN AHBIEL TLAZ L%
HANILTZB), £ ZC, 4lr] autophagic vacuole DFFTE
DA BN IR S TRt 7V W TS HIZER
stress BERELOD /112U ORI LR 4 1
. invivo [ZFW TR A7z autophagic vacuole &
ERstress & OBFHIZOWTIRFTT 2 FETH D, 414,
A TFNIKEREFMFBUT TR 570 TR % 1In vivo [ZH60
THHLMNIT DTOIT, & BITFW A FLKERIRE
T NDOY T VEFIL JHEELOHERSIZ OV T
RataAT9 & &b, Ml bE ek Td o
glutathione >&. thioredoxin &(ZF51F % GPx1 LISk
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selenoprotein (TR, peroxiredoxin) DENHEFS OV Dt
DObA b L ABHERE 2DV T bt A Nz, A
FIIKEREMERBUE D 5 8K % I vivo 123U T
B BN L, Z DR 24 2 TalRIEIS OV TR
AT DL TIE THD,
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2) PREREAE (FRRSHITE OIS K OMSETERL MHER) (62 A F/LKEROIER
B XL DHEAFERIZ BT D058
Research on methylmercury action on nerve reproduction
(proliferation and projection formation/progress of neuronal cell) and pharmaceutical treatment

[EIERE]
MRS CERERIEHD)
BREOIT, SRS
IR
EIRFBRIE T (A
Wiekiten s ECOBNE (ot
B CERETRIEHD)
WA B ECOBE ()
159
HHZE
(R AR 1 VA FEREI 5 —)
BRI 50 AR
FEE (LR
Wisekiten 5 LCOBE GHHEES)

[k LOHEHM]

AFIVIRERO FEIEHRRE IR TH D . AT
WAL REIR L, A b R T ~EETH 2,
AT VKGRI EIR L, BIfEE T < OIS
DTOITELDS, RICFHMIR A 1 = X A2V TUE
I STV, A TFILKERIC L B s fiiic
V. AR A R RO A RIS e Ok 2
FAREEHD 23BEE L WD ATREMENE 2 HALD AN,
BIEF CTHIZEDM THIL QR =sD, EBRAGIZIA 5y
292,

T, MRAEMERBIL, ZORIEAERIAT-Z
HZEIZE T, FNLLEOBEANIT S Z & idRT
HETHDHN, —E, MSHIstIcE->TLE D &, %
JiE/E RO X DRI ORATRRI AR W]
RE T D, Lo TAMFIE TIE MR R E 2 2 1E L,
AF VKRR RS OIRARIRIRIZE 53 5 nlREtED &
% 2 SOMREEARE T 7 J L (Wnt signal,
Rho-ROCK signal) OIREHEHIFUZ T & FERANIZHA
NI D,
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ExliS]
Rk 17~21 AEFE

UHE]

7 v FRIREE DRSS A VT, AF 1K
SRIFFRIC L D ARSSE I L OMIREHINESEL 38 T THE
RERIE LT, E7o, Z OB R -8 &
[ZOWTHHE LTz, &5, EFEAFVKERDOIER
(2% % Rho-ROCK signal BHFESE (Y-27632) Dahiis
Rt Lz,

ErE SSRge 7 =
Rk 17 SRR

RO IR (PCL2) Z V- Ma A 3206 L,
AT IVIKERDEHIISE 2 5| X il & X 72 WREE (100
nM) TAIHEAIRAOMETE A B35 Z & 2B 502
L7z, F72. Wntsignal {&EMAE3E (Lithium) 73 A F717K
R L > TIRT L7 H9lRE 2 Rl S5 2 & 2 50
IZUT2, BLEDZ L, AT IRERDA M AR
HaORG AR5 = Slo k- T, fREAERE 5|
TEZILTWDHZ L, BLUWnt signal DIETEIZ L >
T, AFVIKERZ Ko TR T L7opidisAeae Rk
PREHIIUOIEIHRE) 2R T& 5 2 LAVRE ST,

K 18 FEEE

A FIVAREROFRRGHEAE 63 2 /E/ % in vivo
THERT 5720, 7 v MBI T ABIIIBWCHE
PRGN (BrdU BEPERIE) ORIEERATZN, FE
WZIXEL R o T, Fio, AT VKR RIS R
RICEB T THERICOWT, T v MRl 2z
Wit 2 Bda L,



R 19 4R

T v NEEERSIIR 2 O TR R TV, AT LK
#1 (100 nM) DSHHRISERELZ A LR, TR b—
T ARRARREHIISE (K 1) Z5IEEZ T 25
(2 L7z, F7=. Rho-ROCK signal BHZESE (Y-27632) 7%
AT VKGR KL DRogilfsEZ M ¢ 5 Z Lok

(a)

TUNEL

-
=3
~—

Activated
Caspase-3

DAPI
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ST, PEAIRBEANEIT 2 2 & A BN Lz, LA
EDZ LD AT IRERD RS LR E A TR L
AHSHINC T 7R b= AL A 5 [ S 2 LT
% Z &, I ORho-Rock signal DFREIZ L~ T, AF
JVKRERIT J o TIRF L7 AR ARRE (PSSR R)
ZEHETE 5 2 EAVRIE ST,

Untreated 100 nM MeHg
’ s i, - ’Q
A e X i ; i
" ®° —+ & g O
n:' 2 .“j% ““ . .
Al - | P -

—

1 AFILKE3 HIFEMEER) (2857 b— AEFIEH]

(8) TUNEL %xta, JH] : TUNEL BA s

(b) &L 2 —F 3T

X D EYL s O DAPI 4uta,

REN(E) < HET 7R b— A0, RENER) « 74 b

— 3 ARSI
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3) IBNHABE S &2 A FAAKIRD U 2 7 SR IEOTRR
Study on reducing risk of methylmercury by gut flora

[ESEErEa
KEFIER (GEREFZEE)
FIRFHAEODSIZE, FERPAXDE S
CLEmEE]
R T (AT
FpAEED D LTS
EEHRESE GEREFZTE)
FER P RS

[ LOEM]

RPIZELD IAE N7 A FILKER (MeHg) (3B D
il & & I IR ERI 28 S (BUT AR RINZSHY) |
FDRESY DN 5 BEORER - U THRtE NS 2,
MeHg OAMRNZEBUZIE, KRk GHIRE) & AP
D 2 ORI A ANGIET H 2 LB LNE RS
TW5 A, 2 E CICHAEWE O/ EZ L D . MeHg
DA P L =B > Do E) O ci3 e
~ORIERPEIRZJRD U, ARk SR 2 AR
N2 39 2 L SR ST g, & SICHZEWED
BeH-2L 0, MeHg (2 X 2/MMiiZs % X 0 i< FE L7z
Vo LHHESN TN D, 20X S IBPIEIC S
% MeHg DARNERE, D7e< & BIRNICETE LT
IKEROPEIMEERUS & & 2 Bid, % 2 CTARFZE T,
BPNHIEEHEC K 5 MeHg DAIRNZS 2 igt 4% Z &
I2& v, MeHg DR~ URFRIZISIT 5 U A7 #8807
EIZHOW TG 5,

(]
SRR 19~21 4R

Uik]

ICR R~ 2 (6 ) 15VC& 3#E (= bm
—/VARH&E GHE) [0, 777 N4 2k (FOS)
1 ARG Lz, #5 1 » A%, MeHg B [[] #&5

(100 pg/~v A) L. 1IHEMOFEHHKERIRE 2 HIE
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T 5, 1 RGN, Bk ik, M s KO
gD OKERIREE A ER WIE— & T~ VT INETCHI
B 5, EEOKSROBBNE, RO TEY I T ok
BAMZ CHRET %,

Bi=z2vNih
SRR, 19 FREE

IENHIEE A R S &5 7ike LT, 777 b4
=hE (0067 F£721%0.10gFOSkg,) ZiERL, Fifak
BRaATIe o7, BUE, 156728 7 /U DUV TKER
HEFTH 5,
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4) FRERGETR 6T D A ENZ BT D5
Research on biological response to mercury exposure
@) A FIVIKERD TR EEEL I DRk e D BIE- 2 B3 D HF5E
Research on choroid plexus involvement in CNS toxicity by methylmercury

ESEET Tl

HRBET (RERED)
WFEDREE, FER kDI

ESET Tl

ZR W GEETIET)
ET/VEMOVERES Z OSHRKERE &

FERFTRI  GERERFZEET)
MRS OfRtT

RHERE FEARR TR ABAMRIEHRITET)
geaitesd 5 L ColE

(B ads LOHEMY]

IHNETIZAFNIKEFFEOREBIZEA 5T 501
Z[AIET 7=, ProteinChip System fi#ht 12 & % A
FIKEBHFET VT > & (28EHET ~ MZATF L
KkER Smy/kg/day T12 F BB 5- : BUERIET L) i
BEOT7Ta 7 7 A V7 %{T>7-& Z A, haptoglobin
& contrapsin-like protease inhibitor 673 X 7=, @k
0 C 559 % haptoglobin® | X8 PEAHEC EH- L.
contrapsin-like protease inhibitor 6% |3, FCIIIEZR & D 4Ly
JYYEDBFEBR OV DD Z L inb, ATV
AERHFECIE, RIEIC K DHBOEENIBZ 0 | P
FtED—> & L Ccontrapsin-like protease inhibitor 6%
BDEINL TS EZEZ B, ZbiTnding
ERRREICBIE- L QD00 Cldzauy,

T, LVIRRBICEEE- L CW A& RIET 572
DIZ, AFVKRPHEET VT v FORRREAD T 1
TrA VL TEITH, o, D) $hEOESRIZE ST
FfR R 2k L C RG2S protective (2B T2
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(b) ZKEEFEMELT T2 A AR 2 B3 D AT5E
Studies on the biological defense mechanisms against mercury
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(2) 7J($E@1/E)EH )l j\7 :X‘Aﬁ%ﬁ]l/b_.7o (%}J%:‘E‘?‘/I/)
Study group focusing on the mechanism of biological functions of mercury (animal model)
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Research on methylmercury action in neurodegeneration originating
in Tau protein phosphorylation
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Effects on murine CNS due to methylmercury exposure

-Analysis using pathological and behavioral examination-
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Study on risk communication of low-level exposure to methylmercury
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Perinatal methylmercury exposure assessment from fish consumption
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Association of perinatal factors, postnatal developments and methylmercury concentration
of cord blood in Tokyo/Sado cohort
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Study on daily life and neuromotor function of fetal-type Minamata disease patients
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Organizing information on Minamata disease and developing information systems
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Training activity for visitors to Japan
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Field research on environmental sciences of mercury
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Transferring of analytical techniques for mercury monitoring on Nura River in Kazakhstan
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Experimental research on influence on health of human body from French Guiana river pollution
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Mercury distribution in the Japanese crane, Grus japonensis
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JICA project for strengthening the health vigilance system on methylmercury
in the Tapajos River basin, Amazon
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Survey of clinical features of Minamata disease patients
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Research on mechanism of neuronal damage by methyl mercury
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RN SAUCTEMEDFEELT D ATREMED VIR S ATz, 2) Aschner M.: Astrocytic swelling, phospholipase A2,
glutathione and glutamate:interaction in methylmercury

E=3GN - induced neurotoxicity. Cell Mol Biol (Noisy-le-grand).
1) Miyamoto K, Nakanishi H et al : Involvement of 46 (4), 843-54, 2000.
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in vulnerability of developing cortical neurons to Stimulates arachidonic acid release and cytosolic
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2001. cultures. Neurotoxicology. 25 (3), 399-406, 2004.
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Research on effects on cognitive function by methyl mercury

[(FAETEH ]

T (PR
WFFEDRT - EyFhR

LR ]

FUHLHIERR  (BREV B A i TR REART)
WHITENBA~DBYE « Bl « EMic &%
B E HERRT RS 0T

ML (BRI R R
GLHIE - IR /)

EAEERR (RREAHD)
BWFBROGH T

[k LOHEHB]

Hock (255 & 7L A ~—Ji BBE DI /KR
L, RO 2 EFUETHY | FEIRIEDOT VY A
~—IRDBEE TIIRHROK 3 Th o 7o EfiE LT
Do FT2 T IV A~ — i IR K ERIREE X,
B AR EFEBEIRER I B o7& LTV D, FTo,
Mutter 51%, AXPNE 5\ N EII P KERIZEE S T LY
A —IREEDRND L, ARREEOER KT L
A IR R 2RI S e A s 2 & LT
b, IHIZ, Olivieri |2k 5E, A=m2—Ba7J A h—
~ ez FAV Iz invitro SER T, HEERKERAS A DREA:
ETau DY UEMEE B Z T E VI REREETND,

TAUTK L. AKIEFIZ OV TIRRED e KL, FHEK
(IR RE OB Z AW/ MIS I L D & AR DFE
AL U UL Tau BHOERMIHEES TR E L
TWn5,

ZDEIT, ATFNAKEREETLIRENT VYA~
—IRONEHER T & 72 5 "TREMEDM R AL TV D08, i
MIELN TR, LdL, BARTOT LY A~
—IROREEN EH L ooH DBUE, AT ILKERD I
JEDSERRIN - & 72 2 PTREME X BRI TR R & [T
HDH, T T, AFIVIKENT WY A ~—JidsiE L
(RS A AREMHC OV TR A 2 L & LT,

190

(4]
Rk 17~21 4R

(5]

IR TIRBU T, BP) AB, Tau BHOE
BARETT 2. E7o, BRI T A F/LREROMAN
D AP PEAE, Tau BAD Y ELIZ 52 D BTN T
Bt oot

DR L OB

Rk 17 SRR

BB R & REAKRIE B3 OFIR ] &
TR LIZE 2 A, BAL M SR E ORER 2 bRl
X, REAUKEREE X0 BB K(SREE D5 AR,
Tau & HERTH 70, KIHFRHFAEMRER OS]
xR E 32 & BREETRD T, ERTDASHE
KF2300 67, NTORFHIZNL LT btk
MNoTr,

K 18 AR

APP F T LAY =y =T A A TF IR A G-
LT AR DREA Tau DV AL ZAigtEd 2 FTREME 246
T DIET CTholehd, v U ATIL AR OREADMEE
ST, Tau OV UEMEOIHIMEES LD Z L3
D, BENBEE R (L Tau OXFE & AIRSED S S
iz & LTHAEROMIRDEE L= AR PEA, Tau
DOV AL EC DT IOV TR D2 & & L
77

gk 19 4EHE

Tomimoto <> Abe 1%, E/FR CREMAS APP DN
ZHImbT I EAMERL TS, £, 131 ADHI
Iz Al C AR - DTRERDN G, RIS AR
DUWAEZBZ T REMEATER L QD 22T, il
TTFNT v FEVER L, il 3 A 25l
KD & EMEETIZAPP, U Uik Tau & HAIFIANIC
FHLTNDZ LD -oT=, ORI A TFILKER



10ppm DFF7KERIANINZ 5 & 1T E A LD APP DYkta,
PEDSIRS THIETE 2203, s EAGHITE TIEA RIS
Yo PEASE L Qe Eo, U Uk Tau 13 E DB
DOHEAHIIL T BIEMOZORE X 0 YetabEns 4= &3
o7,

(3R]
1) Hock C., Drasch G. et al: Increased blood mercury
levelsin patoents with Alzheimer’s disease J Neural
Transm, 59-68, 1998.

191

Rk 19 R - 30 JHF a5

2) Olivieri G.,Brack Ch. et al: Mercury Induces Cell
Cytotoxicity and Oxidative Stress and Increases -
Amyloid Secretion and Tau Phosphorylation in
SHSY5Y Neuroblastoma Cells. J.Neurochem. 74,
231-236, 2000.

3) Mutter J., Naumann J.et al: Alzheimer Disease: Mercury
as pathogenetic factor and apolipoprotein E as a
moderator. Neuroendocrinol Lett. 25(5) ,2004.
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Research on health effects from methyl mercury exposure in fetal period
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Postgeneration effects of low-level methylmercury in common marmosets
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Study on fetal - type Minamata disease patients - Effects of methylmercury on arteriosclerosis
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LVIREZ R 2 EARE SN TS D,
PLEDBRENG, A FVIKEROBRIF LI D5
BT RRAIDOME OREEENTE HN S TR TAT
JVIKEROMETR %52 T 1= 5 1%, FRERFROC T L7
USHS, IERZEE D IMT ~D RS L DB E D ATHE

YRR 19 FFEERER - 30 JERRL SRR

PELEZ BID, —J7, BRI A FKEROIREE S
AT T80T, B OBEEEMEER CH D20, mE
OENREELEEASIERNC X > TR SN A ATHEME S B 2
bivd, AEIOERELOMETTIE, PWV DOFEEfHE
Tl BRI BB T S ARE RS TR S b L
TR Tons, IMERE R TR O R E IR L & DOF)
ARREA LD AHEIR T DT — X HMF 5D Jal Lssii=
Rt b, PWV OF — X 721 TG RS I
B L, MRV KR BE BRI OBIREE LA =
w2 Z L TE R olz, U EOBEH T, AF
TR L FE TR T HZ Ll LT,

R 1 PR K ORI OISR PWV) (cmisec)

Ne sl e BE PWV (F) FEE (FFER)
1 Bt 41 bR R 958 AEfiE
2| Otk 43 Gl 1204 g
3 Bk 44 ] 1428 (i
4 Bk 47 ] 1259 R
5 Bt 43 ] 867 1A
6 =gk 43 i 1126 R
7 =gk 47 I 1152 D)
8 7k 48 ] 962 AEfiE
9 Lok 51 ] 732 AEfiE
10 o 43 ] 913 LS [EN
1 Bk 49 MRV 1875 it
12 ok 47 G| 937 AEfiE
13 ok 47 ] 1107 R
14 Lok 43 | 1417 (EifiE
15 Bt 46 ] 1219 S
16 Bk 49 B 1012 AEfiE
17 Bk 48 ] 1572 (A
18 Lok 46 | 1425 (A
19 Bk 46 | 1323 AEfiE
20 Bt 49 ] 1310 fEfE
3 2. PWV At R
5 A R
H - aou TP
(R4 EIRILEEF)

Bl K 10 10

1)l 1069.1 1319.7*

FEHER A= 218.129 276.726

LRGeS 68.978 87.508

*p<0.05
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2. TRRMKEREA OPWV OFHME:

B PWV1[alH PW\V2[a H PWV3Ja]H
1 1875 1481 1604
2 937 961 1116
3 1107 1033 1234
4 1417 1472 1386
5 1219 1240 1294
6 1012 1088 1149
7 1572 1461 1897
8 1425 1263
9 1495 1323 1359
10 1145 1310 1263

PWV : cm/sec A1l

BN

1)

2)

3)

4)

Oyanagi K, Furuta A et al :Does methylmercury
intoxication induce arteriosclerosis in human?

A pathological investigation of 22 autopsy cases in
Niigata, Japan. Acta Neuropathol 83, 217-227, 1992.
Oka T, Matsukura M et al : Autonomic Nervous
Function in Fetal Type Minamata Disease Patients.
Assessment of Heart Rate Variability.

Tohoku J Exp. Med., 198, 215-221, 2003.

Sanonen J.T., Seppanen K et al : Mercury accumulation
and accelerated progression of carotid atherosclerosis: a
population-based prospective 4-year follow-up study in
men in eastern Finland. Atherosclerosis 148, 265-273,
2000.

Sorensen N, Murata k, et al : Prenatal Methylmercury
Exposure as a Cardiovascular Risk Factar at Seven Year
of Age. Epidemiology 10, 370- 375, 1999.
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5)

6)

7)

8)

UFfETORER, F—EEDOPWV 3 FIEMICHEOHBEN S 5,

Kishimoto T, Oguri T et al : Inhibitory effect of
methylmercury on migration and tube formation by
cultured human vascular endothelial cells. Arch Toxicol
69, 357-361, 1995.

Ohno M, Kishimoto T et al: The effect of
methylmercury(CG3HgCI) on the production of
endothelium derived relaxing factor (EDRF) by
cultured human umbilical vascular endothelial cells
based on its anti-aggreagtory effects on human platelets.
Cell Biology and Toxicology, 11, 303-311, 1995.
Wakita Y. : Hypertension Induced by Methyl Mercury
in Rats. Toxicology and Applied Pharmacology 89,
144-147, 1987.

ABEME IE : BE DS BEER ORI
JEAET B R - AR R

R OHTEEN GF) ORI & TERERRTEIC
A4 24178 Rk 16 R REEUIIEIRE F
pp271-276, 2005.
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1) B A T2 A FOLKERDAE RPN LIS X OWEHEEREOfi
Study on biotransformation and elimination of methylmercury in cultured cells

(AR ]

JKEFEERT CERERFEHD)
WIFEDORE, T I

B Fveal

L T TR
WHoEatED % ETOBE (GEI51E%)

IR (FOER T EREERT)
WAt 2 ETOBYE (G5 )

(FRRBIOHM]

TRPICHY A ETZ A F/LKER (MeHg) 1%, I
Ok & & HITHEREKERICABA S L, ZDORE I h3#
D IEHIKERE L CHRt SN D, MeHg 25
T LB R IR, ORI bRE S Gk
IR ERIREETR/KERED) | TRkC K> TR D Z
ENBIESNTWD (Bl 9 50% >l 9 20%>
Jid #93%), HERKET MeHg & He~XCHREIES LS04
Wb, RNERER A S L EERER EEZ
TN D, — 7, ATFVIKERO T EIE A FILKERA &
AFIVIKERI D ERR SV BEHOKER, 8 D\ KSR
{EEWIZ L0 BB 2 O kEERITH LYy, L
ST, ERIZRT 5 A T ILKERO R LI DU T
BT 5 2 &id, ZOEMIBO AR ST
HETHEELZZ DD,

7o, ARSI J USRS C D MeHg OHEHIC
BRI D8, 1F& A EHIE SN TUVRVY, MeHg (2
X9 DAEHIIEAR ORI L, 8 L7- MeHg Ok
RN E o TS, [l s V2 T4 R8N
MeHg DR ZRES 5 1 SOERTHH 2 Z LN
WESh 5,

PLEDZ Enb, AW CIIAgEGe L LT ME
kb skOMIR A L. MeHg O LORMGEEL D
ZDAN=ALERRFL, S HICZ O EREIICE
T BHHREI OV TSN 5, £72. MeHg D8k
HBERH OV T BIET L. MeHg #EDRERUTIED
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O% RO A5 2 LA EET S,

(]
SRR 17~19 4EBE

UH1E]

b M HCRAIaRIL, BB EORE A\ D N &
MeHg DEERIERE T DAk RO & D% FHVVZ
IEF FHIE (Chang Liver, C. Liver) . #%2EmIaE

(SK-N-SH) HBXU7 U 72 (U373MG).,
1) HIFEPHRRRER K OV K SR E

IKERDOPEIE, BLIE— BT ~ T NEIZ L 0T
STz, MEKERORENT, fEkDTFiE 39 ICE T Ok
BAMATHEL L 7=, MeHg OEERKSE~DHIImPNZ
s (EELRES)) 1. MREPNIEHMEKERIBEE kR
EETE L,

2) MeHg DEERMEIZISIT D A T = A L

2 Ay RUTIZEBT D 0 OAERBEEA] (mT />
TrFwAT A L DI CRES )~ DR O
ThT L7z,

(R L%
Rk 17 SR

F v A =— AL AL —HREFIIEAME (CHO)
Z T, MeHg W& ORITN I K EROE 51
ZHEE LT-, WIT, 2 A M E GBS
AL O A s et h—<) KO%ERO CHO %
T, BRI 5 MeHg DA R LEE )
VB SR OHIERI B TR bR Z E S B E
Aoy

SRR 18 4REE

b MERRZFIT D MeHg OFERY LEE T DEEN DU
THRETT 272, RIFFEEOMIEIC b M TE
ZNA T, MeHg OERERIREZ 1 pM ISHE— LI L



77. 3 SOt MR D 9 B, MeHg DR HE
NI SROAMEED e b N 2 & DA BN E 7p o
7o Flz, MeHg ORI EERED A ) = X T2 T
BEtLIzE Z A, MilaNOE KaxvT Uk WiBs
LTCWRWZ e &fEd Lic, —J7, A=/ 3—FF V1

(02") OiEFEPEA T Cld, MeHg OMEE I It <
N5z L EBE L,

SRR 19 £EEE
AR DFER A E 2 T, MeHg DI IS
% 02" OREGIZ oW TR L7z, Ailalicisis 5
O DFEALHTIEII v R T &A% Y —
LNETHY, FAZI har RUTHEETHD,
k2 KU T OFEAERNIINIE R 28 T15ER T
HY (Scheme 1), ZDIFEALITEAIET LTS
AELTWDE D,

o, 0, 0, 0,

Inner

membrane,

Complex |

Matrix

NADH NAD*
Rotenone m antimycin

Succinate Fumarate

Azide, Cyanide

Scheme 1. The electron transfer system and production of
superoxide anion in mitochondria

ZZ T, AR FIXEEARNORMEE (77
S UERRT T A ) (WEAROIEICRT S
MeHg O LRES NSV THRRT LT, A IRDE R
FH5ECl, Chang Liver [2331F %5 MeHg DM L AE
MRS DIV - 723, WS IROBAE CIHK
TEWEBE L (Fig. 1),
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o
w

I
i

I
i

Inorganic Hg / Total Hg (%)

MeHg alone  + RT +AM  +RT+AM
(2 pm)y (20 nM) (20 NM) (10 nM) (10 nM)

Fig. 1. Effect of inhibitors of complex | and complex IlI
on inorganic Hg formation in Chang Liver

Chang Liver D54 HFE 2, UST3MG ® MeHg
DR VRES N D WHE G IR D B2 T LT2h3,
EUIR oinzen-7- (Fig. 2),

o
w

o
)

Inorganic Hg / Total Hg (%)
o
=
L

MeHg alone +RT + AM
(2 uM) (10nM) (10 nM)

Fig. 2. Effect of inhibitors of complex | and complex Ill
on inorganic Hg formation in U373MG

WIZ, FEEROEROEMEEMHERT D720,
HOEYeEAEE MitoSOX Red ZfHWC b RU T
N O, DEREDWEZFRAAT-D, EE(LE TV D
AViNoY

ZNE IR AR R D IERHE V= in
vivo R 9 ROfTFA T A 25RO Tl IFS b RY
7 H MeHg DR LI 23\ C BB 21 T2 > TR
0 hay R THBEOE HaEsk TEMT D 0
DG LTCWD Z ERHEINTND, ZibiE, v
TNHEEEIVORMEE 7 Ak M UL (1
XV, MeHg OEBLRENINEREIIKR T T2 2 L 28
BLTND, IDIFATA AFERCTIE, BEKTO
FE (27 /) 12X Y MeHg DEERYEARE ) DA B
FH. EABIORE (FoF~AT A ICEVE
B IAEIEES WD, —J7, b MRk E



FAWTAMZE IR AR T - TNE 721 IIVO BARBAE,
REWNTHEEER T KOMOEARFIC L D, AR
T O OEIEHIRE 5 Z LITTE o T,
O, ZETlEIHAFRTRIL, Flix OFER L OBTEMA
HDZ DA SITWD, RIZ, KRR CH1T 5 MeHg
OIS NEMEGH T 0 AD 15T D = LIS
METpoTo LTH, BARIBRICITARE O ODR G
DA Z S FEEZ S > TE T2,

(k]
1) World Health Organization (ed.): IPCS, Environmental
Health Criteria 101. Methylmercury, World Health

Organization, Geneva, 1990.

2) =R T- A FIVKEROMER R & 2 OVEFIHERE.
A 44(6), 393-412, 1998.
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3) Yasutake A, Hirayama K: Selective quantification of
inorganic mercury in tissue of methylmercury- treated rats.
Bull Environ Contam Toxicol. 45, 662-666, 1990.

4) NIEREE, - EIEREEE B S b R 75 2001,

5) Hirayama K and Yasutake A: Effects of Reactive Oxygen
Modulators on in vivo Dimethylation of Methylmercury. J
Health Sci, 45(1), 24-27, 1999.

6) Yasutake A, Hirayama K: Evalution of methylmercury
biotransformation using rat liver slices. Arch Toxicol, 75,
400-406, 2001.

Kzl
AWPZERED—ERIL, PRk 19 RS
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2) AT NIRRT EROIGFIAE T D5
Study on treatment for methylmercury intoxication

ESEEr A
SR (RRASH)
WFFEDRFE, FHRER DI
CLRIFEE ]
FEeEiia] (ERASE)
WigezitEd 5 L CcolE
A BB (B
FZERl S 8 L OB
ARAR (BRI FAHREANE)
TR T R Y —
WEF Bk (REAKFHRERNELY)
TR T KXo Y —
WL 5 (GBS
UNEYBERT RSA H—
wIL % (RREARL. R
UNEYRRT RSA H—

[ RBIOHM]

AAFROIERIZBI LTI, ENEIHROERI T
DILDIMERINCE LD BHITT=H DITIRA « HFALS
2L ITA BN, AARTIIK(BREETIIEM L L
THEYEEELTNDOT, BEE LTI AEYH
DUNTRHUE LSS & 72 25 FTREMED B,
Tz 1 ZEMED BEMEE TO—TEHDOAKIBROTRIEEIC D
WTEEDLHIEL TS, ZZTKEHDU LY
T = a L EWNIT D 2L LR~ =2 T
% BREICIFE 22T LT D,

(]
Wk 17~20 4EFE

B/ G
SRk 17 4EEE
B IR CORERHRIES 72 & DR AR LT,

SRR 18 4ERE
TRIEIRIC AT 2 CHRINEE 2 4R 5 L & B2 e
) BRDACA: & L FIFSE A BRLG LT,

Sk 19 4EEE
VAR U 7= SR OISR 2 fih T~
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3) TRMES Mz BT EWE DR EEHIEOBISE
Embryotoxicity screening of environmental pollutants using primate embryonic stem cells

[FATAFFEE ]
ot B CEAEFTED)
WFFEDORREE, Mk, 7AW
et/ 1]
FERRT RN (FERERIFZEED)
B AR— k

[T LOEM]

BRERIGYE OFMRBISEIT, R, Ry,
EEHOFIGE TR D, FRIRAEVIIIAEWE
XD E L AEYIORETET, Z0O%O
HEEIKE R BE 52 5, ik, BEVIICBITS
IKEROENERHMIL, A T & T 2B ERIC LY
FHIASERA ST E 7, ESHE (embryonic stem cell :
IR 1, EMODRARIIBRE T h L iR
BT DNESHIISE L v 1ES ., PR AEET L E LT
AHTHY , invitro Ti3fE~ ORI~ HMEFET 5 2
ENTRETH D, A7 r vy M, FERIE ES il
ORI R A -, B IR ClIIfT ) R EE 7 L
L OREROFIHEA RO, Rl RN ED 2
FILIREEDURMARGIBED U 2 7 5z BRY & 45,

(]
Wk 17 4E~21 42

CHiE]

=AYV ES M, FLOYES Ml DR

(Embryoid Body: EB) ~baHE L7l (7, 14, 21
days) %, bisphenol A (BPA:0.1uM, 10 uM) [ZHEEE L,
13D AAMREZ VT, SIEE S b~ — I —8 a1
D MRNA FERA~DFZEL OV TRRT LT,

MR s el & LT SURIEIE 2 i8R L7z
SMAEE (4FE), IR QF) ., WHEE QFfH b~
— A —BAHBUI O T, BPAIRROZEZ R L
7o FTo, Yz AZ T ay NERWES LRI B
BHo7a 7747 (Power Blot) OfEHRAEZIT T,
ES/EB LEASEV A 7% FAIHigEH L (14 F) ,mRNA
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FEHDOBLRD BPA OBt L, ke LT,
Fl—OEEFRSMEICBWTE LN 7L (B
4[nl%y) % V>, real time RT-PCR % V7= mRNA %
BT EAT> T,

(it Hds L O]
Rk 17 4EEE

WIDIZ, ES M bR A - iR HilR o
T & B e LT, KEMEEIT IR LT, L0 FHn
HEARTEME A F7O bisphenol A (BPA) Z FV - iat a1 T
ST, TORER, SMREE @ FR), FIRE QFE) . PR
% Q) Mb~—n—EETH, &t 3 EOES T
FEHUZR LT BPA MR8 T T RIREME 2 7R3
ERF,

SRR, 18 AR

VRLTAERE £ TR DIAER A TS, FBHEOR
MIERAE o7, 0.1, 10 uM BPADTFLE FIZEW T,
21dEB |Z81F HPAX-6 (NI M b~—T1—) DFEL
N, T b E— UIHEE LT, e L9RE, 245 S
NAMEMZR LT, F£7-. o-fetoprotein (AFP: F4iRiE
b~ —71—) OFEHN, 14d EBIZI\NT, 10 uM BPA
DIFEE FTL5(%, 21d EBIZHV\ T, 0.1, 10 pM BPAD
FHE T CH 2245, LIHEES N ORERIME DI,
PLEOFRERE Y | PVESHIIIOEB MR Z VT, B8
BEIBYLE DRI L~V D AR A8 5 5B
B SRHI T & % WREMA VR S =Y,

Rk 19 EEE

R ES HRa RO D = 2 — 1 LT
A h A MEOMRERAINEA~OSM RIS O 2
1707z, TERK S AV IREL C 35 1T D Pvekiiife
~—H—Z NI EDFE A SRRl O
LT, FEio, MREEEEIRL A Y 2 A T LKERDA
faEE BT 5 TR a1 T o 7,



(k]
1) Yamamoto M, Tase N, Okuno T, Kondo Y, Akiba S,
ShimozawaN, and Terao K: Monitoring of gene expressions
in embryoid body differentiation derived from Cynomolgus
monkey embryonic stem cells in the presence of bisphenol.
AJ Toxicol Sci 32(3), 301-310, 2007.
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4) AF KU L AE G RER~

opk 19 4R - 30 AR5

FELZ PDI ~DFE & ASHINEsEI Z B3~ BT

Research on methylmercury action on protein maturation system and
specifically PDI as well as neuronal cell death

[ESEEr A
A BB (BRASHD)
FIRDIROESR, FETT ERK, T — 7R
CLEpFEE]
e e (B
WHEDBE. MaHiEHT
FEJGE (RAE)
TR T AR, S
R F ARERER ST
PDI Ofigtir, B
e ELFRFZET)
HEERAEDRE
BAET BYEEAr5ET)
/NIEEA b L AT OBE

[k LOHM]
PR R CIE, AP B R D B
U CHIIBOBSREAR 22 7A R L, MIISEIC B S 2 &
P> TND, ZHUTK L, /NERICHAET 5 EA
BIOANT 4 KA Y AFT—F (PDI) 1%, BHEEAE
DFREB LU v m UEEREIC L0 ARSE A #Tiil5 5
N, —EMbEHR (NO) erickvigibans k.
SNO-PDI ZJERk L T/IMIUAD AR « ZHERE DT ¥
A U HBREOIK T, DWW THIBHIISE ) B & B 2 &
%o

FI T, AFKER (MeHg) (21 A HRAIIESELC
B L C PDI 2IMFEEDFEEE & 72 2 S A et LT,

Eiliil
ok 19 4R

UHiE]

%% 1. MeHg (2%]4 5 hLosa—2  (TRE) OZhE
Wistar 7~ b 8 iz FV T LU R D 3EHI OV,
MeHg 54 12 H B IZAMOD HE YA X 2 JRERtH

IR 2 T o T2,

1. = bhe—fE (R 10 HiE ipidEkeks)
2. MeHg ¥ (5 mg/kg/dayx10 H i.pi8fiies)
3. MeHg+ TRE £t (2%TRE Uk kv)

HFZE 2. MeHg M2 23517 % NO RS 5-

Wistar 7~ & 8 i#iinz VT, MeHg 5 mg/kg/day
ip12 HEhERH G217V, &54% 12 H BIZ NO DB
H.% SNO-PDI % (Biotin-switch 7)) THgd L7-.
B e 5% 3~12 H £ TRRFFAYIZ SNO-PDI L

(Biotin-switch 75) ZfRat L7z, Zd& =, TUNEL %
FIZL DT R b= ADMRTS HbE T To72,

W52 3. MeHg M2 IC BT D B F L D5

MeHg I Clx, 2 E¥%F 2 - a7 7 YV —LFR0
BNTND Z EDGE ST D, AR, MeHg FE
WE Wistar 7~ |k 8 IO/ MK, KAMEZE D= e
VYA T T,

=S

WFE L IOV T, RLIORT L 1T, BEEORE
1%, MeHg BEZEEHE L, MeHg+TRE #ED IR E
TIHRIC TH 7D, IR TIIR oo T, Jisl
TRz 1R LT,

7% 1. MeHg (Zx9°% F Lo —2Oh%

Control MeHg MeHg+TRE
1 2 3 1 2 3 1 2 3

N

SFRMOERIE - = =+ o+ 4+ -+ o+
TMUHEROER-BE — — — ++ ++ ++ - o+ 4+
Do) 4 - = =+ o+ + o+
ENMAOBE-BE — — — ++ ++ +++ -+ o+
KBS A

RISERO T R S S s T o
BUEHBMOBE-BE — — —  ++ ++ ++  ++ ++ 4+



MeHg /M4

1. MeHg |Z%}3 5 b Losm—2AD%hE

W2 2 1z T, K2 1279 X 912, SNO-PDITE
DS, /NI TTIIERD HaLT=3, KM TIIEEd 6
TR0 T,

Control
2 3

MeHg
6 7

PN A= 1 4 5 8

————————

5

PDI
NI 1 2 3 4 6 7 8 ‘
[N e 00 |

SNOPDL [ = T T s T e

2. MeHg I##ZI23517 % NO O 5-
(SNO—PDI DFE%)

% ZC. SNO-PDI B AN 25 & I3 IR
9L 912, MeHg %54 3 H H X 0 /MM Tl SNO-PDI
TERDFRD bile, 7o, 7R h—3 2 & SNO-PDI
DRBHN 2 ThHDH L K2ODI I, TR M=
ADIFEIA AV U DRI S SNO-PDI 25ERL ST
Y5
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Control MeHg

5

days 3 8 12

N 123 456 789 1011121314

SNO-PDI

PDI

3. MeHg #2351 5 NO DB 5-
(SNO—PDI JERLDRRFIIZA L)

SNO-PDI HE
B¥ M KREERE  IudoTMiE FEEMERE KREX
3 + - - - -
5 4+ - - - -
8 +++ - £ + *
12 +++ - + ++ +

7 2 MeHg IEFEICH1F 5 NO DS
(SNO-PDI JE5k & 2 k)

WFZE3 12N TR 2 X F L D554 R THhD &,
TV AR - KN ERIE T E CH D03,
RO CIIEM T 5 Z L DGHER TE -,

[B]

MeHg (2 J 2 s riase, - S w2 IV O ) B
B 0%t 5720, #1981 CRERAEORE
HHEIWER M ST D 2 TRE 2V THE LT,
ZORER, MeHg BTl MK, KM E &Ik
HIAPEES I HALTZA, TRE (2 &0 /MM I3l L7-
DS, KIMEE I L2y 722 & s, /NIl
HEBEHENETTRY, MHEEEIC - OB FEE
FEDBES- L QD RTREMEDYS 2 bz,

ZOLE, IHIELAS NOS R/ & —Ed 5
Z e, NIMBEEIZ NO ORISR E 2 i, 2
T, MR 2 ATV, AR B ORREAIN - AR
Sl o N A a1 1 VAN NN



¥ U AKRER H-O PDIIZFEH L, PDI OEMEFLLD
VAT A FREUTNO D3RS L 72 SNO-PDIE R A IV
TIREtE1T>72, SNO-PDI I, /IViM Tl MeHg 1%
FRFI O U DD RIMEE CIIE U h o7z, 7
Jibd & FARECE D NO FEAAMIRuE A bl 2 & KAikRe
B a—u OPIREESIaClE, A2 NOS %5
AT DRI TSI R 1955 UAMFE L
2R AN I ERREING, 4> FE, Ay B
HHSRACR e 8% < ORIFEYNO 23475 Z L
/NI, KINEZE D NOS 53ARDOFEHELZ L 0 A2 U 7= ATEE
MEDNE z HiT-, £7-. SNO-PDI JEES SHT-141C 7
R I—= APECTZZ L5, MeHg 12X D/ Mafko
PDI #8REVHARAZ L0 | 7R F— ARFHEINTND
AIREMENE 2 BT,

ZIVE TOFET, SNO-PDI FERKIZ L 5 PDI FERETH
KO HEEEOENEHL /MR FLAREZY |
IMEREERE T DA M LAV FANEEST
MIFENER IND Z &, 28T - TTT V—A
RICKDEREEOELME - IREPSIER I L2200
IZERHINSEA B & 4 & 2 REEAEIIARY
2EFTUAEAE L LTIHEL TV D Z L s S
nNTW5, £2T, BE3ICBO TS F L 4ilk%
Wt CIER RIS A B X F o Dot %
MR Uiz, ZDO T L Yufh b TUNEL Yeta it
v 0 RS W N e o SNV AT ) 1 YA ) e s
HIAS M CIE 7 AR b= ADFEENFEL . =2
X T L AYEFEVEOTRRGIIE CIIT R h—3 AN < F
BLTWWe, LIEi>T, 2EFF A MeHg Ik %
A ERAEONRZEET 5 2 LI L0 Mt s
T L QWD ATEEMENE 2 ST, Ak, /MM, K
FEICRIT BRY 2 e F U HiRe e CREEAED
53T & AHEEHIRUAE & DBIRZARTTT DTN B D,

LA A FIVKERH R INMIZH1T % SNO-PDI &4
LTSRSty 2 £ L 0D & TREDIX 4 D L 5 7
FFORRENEDE 2 HiIvD,
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MeHg v
| PDI MeHgh'H#EPDIEREATDH?
NMDA l Nitrosative stress
' SNO-PDI
TC?Z+ Chaperone activity +
NOS — NO |

Maturation of Protein/Degradation of |
misfolded protein
'

Accumulation of unfolded protein

Neuronal cell death/

ER stress/UPR activation — neurodegeneration

UPR: Unfolded Protein Response

4. MeHg "'#/ M= $31F 5 SNO-PDI
AT LT A st

T7ebb, Fxld, ZHETOWIET, MeHg H7
(23T DRI A B T X R T D 7L
H 3 UFESAARD NMDA BRI E- L, NO H3pEAE
ENDHZEEHELTEY 28, SEIOBSIT, /I
T, PEAESNIZNOIZE D PDI S S-= hr i b
LT, SNO-PDI SERLSILTWND Z E3boTe, &
72, SNO-PDI JERRAML X 7212, TR h— AVEL D
Z L6 MeHg (2 & 5/NafAo> PDI BEEETHIRIZ LD |
TR b=V ARFE SN TS ATREMNE 2 BTz,
IBHIT, 2 EFTF YAGED MM L AR
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Genetic study on mercury-resistant bacteria in Minamata Bay
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Development of mercury removal method from mercury
-contaminated samples using mercury-volatilizing bacteria
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Study on the therapeutic approach targeted to mRNA surveillance
mechanism to treat genetic neurological disorders
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Development of technical guidelines for environmentally sound management of mercury waste
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[The role of cellular stress response reactions in the toxic
reaction of environmental pollutants |
Center for Environmental Health Sciences
and Department of Environmental Toxicology
University of Calfornia-Davis, USA
Fumio Matsumura

The field of Environmental Health Sciences (EHS) is
greatly affected by many of the major events occurring in
modern societies as well as changes in concept of modern
toxicology. Inthis lecture, I intend to describe the recent
trends which are likely to shape the future of EHS.  Among
the topics that are attracting most attentions are: (a) children’s
health, (b) women’s health, (c) obesity, (d) autoimmune, (€)
neurodegenerative disease, (f) epigenetic effects, (g)
pollution-induced “metabolic diseases”.  In terms of
toxicological study approaches, the main trend is shifting
from “acute poisoning” studies to more ““chronic effects” of
poisoning, and the emphasis on “subtle effects” of pollutants.
Another trend is to emphasize studies on “especially
vulnerable populations”.  These changes are dictated by the
shift to the social attitude toward diseases occurring on

developing embryos, infants and aging populations.
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Disease of which frequency are significantly increasing
recent years (i.e. modern diseases) will the receiving

One of the
major areas research interests is “cell stress responses” such

particular attention by many funding agencies.

as “inflammation” induced by many pollutants.
Inflammation appears to be not only the major cause by well
recognized human diseases such as Crohn’s syndrome and
asthma, but also that for several types of cancers, and
metabolic diseases. The finding that inflammation induced
by pollutants resemble those induced by bacterial endotoxins
has helped us to identify “common denominators” among
those diseases.  Inflammation appears to be the major cause
for disruption of signaling of hormones, vitamins and growth
factors. Even the phenomenon of cancer metastasis is also

driver by the inflammatory status of cancer cells.
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[Feeding mice with diets made up with
mercury-contaminated fish flesh from French Guiana:
A model for the environmental poisoning Wayana
Amerindians |
University of Bordeaux 1, France
J. P. Bourdineauld

In French Guiana, clandestine gold mining is responsible
of the mercury amplification all along the food web. In 2005,
84% of Wayanas Amerindians living in the upper marshes of
the Maroni river presented a hair mercury concentration
exceeding the limit set up by the World Health Organization
(10 pg Hg/g). All individuals aged above one year were
ingesting through fish consumption a mercury dose higher
than the security limit set up to 200 pg Ho/week.
Amerindian children from the upper Maroni were highly
contaminated with a mean of 12 ppm in hairs, and were
afflicted by neurological disorders such as poorer
coordination of the legs, and decreased performance in the
Stanford-Binet copying score.

We choose the rodent model (mouse) to mimic as closely
as possible the Wayanas’ contamination mode. Therefore,
we decided to incorporate lyophilized fish flesh to the
preparation of mice alimentary pellets. This flesh was
originating from fish contaminated by mercury in their
natural habitat and caught in French Guiana. More precisely,
the Hoplias aimara species was chosen because these fish
are highly contaminated by methylmercury (4 to 12 pg
MeHg/g dw), and because this single species represents 27%
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of the Wayanas’ dietary mercury intake and 10.7% of the
total flesh consumed.

Afish flesh-containing diet was made up from a basic
vegetal diet. This diet incorporated 0.1 % lyophilized H.
aimara flesh, yielding mercury concentrations of 5 ng MeHg
per g of food pellets. After 3 and 7 months of feeding with
such a regimen, the effects of fish flesh mercury as compared
to the control diet were assessed through tissue mercury
content analysis, gene expression quantification,
mitochondrial respiration assays, chimiokine and
neurotransmitters analysis.  Behavior was challenged after
2 and 6 months.

Results are showing a dramatic impact of mercury at a
contamination pressure of 1 ng Hg/day/g body weight
beginning as soon as 1 month of exposure.
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