TAHLELILL > TARINAER Vs vy 7 IS A RBARLTEEB LABIBUR CRETIZE
PRBE. LIRSS & LN & 2R Ui, ERIGEES 3 v 7 SEMHE 99 B, B
Bom w7 BABERFE] 3 TP, BHE 03mA ORET TITo72, ENORHAZIEL, 40047 AD
REZFIRO LI T, BRI ThH¥aFL K7 LKA OFRIZEIT T o R ZAN.
WVRHET 5. 20%, ¥uFy KFRLD, AF— MRS ET, <7 ABERIAY . &
Ry BRI TR R TS b¥aFy KT 2Hh 5, RRFEE, © 7 AORONED
RNE S, BEAE T0%T 5 ) —LTHE . KONBERE L,

R RS 300 BOBE T bADRVEAR, FORATHREE L LT 5 @IHNT), ZHbE
BEATLS (RERUT) . < 0 R AEEARE B8 L T\ B AT,

3. Morris KERERAER

Morris KERRRIT/NVEEREXGFASHE B OEBEXRAWVTT 7, ZOREBRIIERER
MEREF B IbOFET, <9 RUKEEE B 572 bICE Y ORBERELFRND LT, B
FOFESFEFRML., T2 B2 L350 Z PR T 28EH 2B Z LM
TED, REBEN (ER120cm FIEOAROKE) ZKEANL, BETESZLDOT7 Y bF—A
EHRELE, 77y bAR—AREOMBERTROEEN 7 —( P TKEEBRAILL, T0OH
EXY 8mm B < 2B X HIZ 3CRIEDAE AN, EREFNO- TR 3EHOAZ — MLA L
EHOENT T v MR—LERIT, KHABERIZe Y XOERZRIT THMIIARPIZANE, v v
AWRT Ty bFR—AIZMY FEL ETORBR L %2, BRBENMRZ 60 # & LEE L. RIERX
HBEDPELIZ CCD W AZE2RBELUVAOBRBIESEE=F—FT2LAKIZ, 20 Pa—F—(Z
X 0 FOHIE FERFMBFT TED LIV RATAMbERTV S, ERBEM6BRIZ0—TF
A NE{ToM, 7a—T7F A b (TransferTest) 37T v hAFA—LEFRMOBR I EIZL VT X0 E
RO T Ty P — AW FLSBIEELSLL, 77y PF—20BVWThHhoUBERE
(Crossing) T BEIZREL., ZRBITHIFEHENEZARDHTETH S,

3) MR RREDORE
1. BB OR{LFE



f#es (BLE - FPLE - Bt - O - D 0.15~050g 2FFEL7Z0L, 2=—Aa LY RIZAR,

FHEE Sml RABRE 2 M A0, 140CHOA—T7 T 90 45/, MEWERIRIL 2T, TDH. 4
fiENY AR E 90 yEMAIL, H,0 T 20ml IZFAE L, ZoRE2EITR-FEFRLEETRE
L7,

2. REBBRERIEE

A D% —ZHER(1+20) 20ml+ (LB — A XEE Iml 2 ANh, BTV L, T2
FHIE Uiz, IIT, BRER(1+20)20ml+1E{LE — A RIETR 1ml+ KBREHETR(1 ppm) 0.2, 0.4, 0.6ml
AN, BEATY T L, BEHEERLE, TLT, BREBTRLKBAEERORE®
1000ng iZ L RAE L7 BREHTIEALE — XA X Iml Z AN BRAST Y 7 LToKEBRBERE LI,

4) MaEHLE
SHRBIOTHEOFEEREIFES T E, —REEEZIT> 72O HIZ Mann-Whitney’s U-H&7E
& D\ X Student’s-t SRTE THAE LI,

s R

1) ENEIL

B2 L3 I2iE, HE 20 B8RS 2 BlE TO~ U XOEEDELETR Lz, HEHEMT (+/+)
F LT MT()y~ U ADRTEBEE, MeHg BREE L 12 20 HEGE CHBOMICEEIZEZRERED O NA
Mofz, UL, 28 BENEX THOEMLLHEY MTH+H)~ 7 R Ll MT(/-)~= 7 AT, REICE
~, MeHg BB OEFEEMNMEME T, TOERXFETH o7, TRIZH L, MM MTHH< 7 AR,
MeHg IR RE L MR L ORICHEDCERIR N 2o Tz,

2) A—F 74— FRERIZOWT
[FHEv TR

B4k, FREMIC MeHg Bl % © 73~ U RIZBIT 50 BB & MeHg IRIERED MT(+/+)~



ARV, MI(H)w D ADF—F 7 4= FRERIZEBIT S 10 SR OBEPICHHEL -0 E
T LT, ZOERBBEEZRTLOTHD, WEHEIE MT(+/H~ U A j3MEHE S b 2 MeHg BREREE
EXBRE L OBICEORIIAEREZERTZD bR o, MT(/)= 7 Ak, Btk MeHg BREBEEED
BEOROSHBRELY, ABCEWERT L, LrLaans, it MT(/-)< Y 2 Tk, MEEOR
WERITE,- T,

4 6 21X, JGAERUT MeHg BREZ 5 T IFE~ U TR 3R OFAR < 7 2(MT(++)).
MT KB 7 AMT(/-))R T MeHg IBERED MT(HH)T TR, MT(/)? T ADA =727 4= K
HRERTORBBEEL TR L, JOEIHARTHEELTTHLOTHS,

HREITEIRIX MT(+/4)* 7 A, MT(-/-y~ 7 ADOHERE & HIZHBEE & MeHg BREERE & DRI B AT
BEOERIIVDH ohihoi, B 7113, BBAEMIZ MeHg BB L 5 VT EHE~ U XTBT 508
B L MeHg BREEED MT(+H+)7 U AR, MT(-/-yw U ADA—TF 7 4 — FRERIZBT 5 PLT
EBLTWSEIEET L, ZOERRERTHDZRTLOTHS, E®ETENIMIHFY)~ 7 AT
ML BICXHEE L MeHg BERE L ORICARRZRIBOON2ho0z, ZHIZX L, Mk
MT(/-)y= 7 A TIIBBEORICZEIZR bieho 2, M CIIBEEIZ LS, MeHg IREBHTH
BITHOMCHELTWAEIEREL . BETEORTARERD b,

[hnfi~ 7 R ]

SITE, JBAEHNT MeHg IREEZ 5 T - nish~ & R 2B A REE & MeHg BREEEED MT(+H+)~<
DRAR, MI()T D ADF—T07 40— FREEIZE TS 10 SFA0BSRPIHHEL oK%
SRLT=, EEMEIE MT(HY) = 7 A, MT(/-)< 7 ADMERE L HIZ 0 BEE L MeHg IBER & ORICER
RO oo,

8 1Zik., MEAEHIC MeHg BREE % S (7ot~ ¥ RITET 2 REEO MT(+HH)< 7R MT(-/-)
< 7 ZAK O MeHg BBEEHED MT(++)Y U A, MT(-1)y" TV AOQFA—T70 7 4 — 0 FEREBTORBENE
R L-, BREITBEIMTEH)~ 7 AR & LI B MeHg BB IZLEATE S  MT(/-)
< U A IR L HIC MeHg IREBBEDN BB EA~TE L, MEOBOBRITRRICAEZEZNRD L
i B9 1213 BB ARIZ MeHeg BB T & 9 o~ © 2281 2 IREE & MeHg BREERED MT(+/+)
2T ARR, MT(/)ye P AOF—T 07 4= FRBIZBIT AL TES L T AEIE %25 L,



BRTENIMTHH~ U ATt & LIc il MeHg IRER L OMICE B EZRERRw bR
Mol TR L, MT(-)< 7 A TidgE L HITRTBRIZ S, MeHg BREH CTHEICPOCHE
FELTWREHEREL . BETEOETRRED LRI,

3) SZEHIERBERASRERIZDOVT
IFHE<UX)

Bl 10 RO 11 12iE, BT MeHg IR % 5 1 e85~ v R IZ BT D xMEE L MeHg IBREED
MT(+H+)y~ 7 AR MT(-/-)~ U 2R OZEIRIEEEFUSFRERIZ 31T D IIHEAT & E BIZ4T o FeRiFR
ORISR Z R Uiz, 2O/, SEFRICHT2ZEEEHZTTLOTH D, JIEHRTIC
BT, MI(HH7 T A, MT(-/-)~ U ZOMER & HIT 5 BREE L MeHg R EE#E & ORI RIEBER IS RFR
K%ﬁﬁ%b&hf\#E%ﬁ@ﬁ%tﬁm&motoit\ﬁauﬁotﬁﬁﬁﬁf%mnﬁﬂ
2 A MT(-/)= 7 ADMEHE & HIZRTBEE X MeHg BRER L ORMICERERIGIEFRICEZRIIBEH LN

T FHENOBBIZET 2T,

i~ A ]

12 U 13 424, BRI A "fzwkﬂéﬁieié% Do U 2B DX BEE L MeHg 1%5E
ﬁ@Mnﬂﬂ?ﬁz&U\Mmmvbxw%@%@ﬁﬁmﬁ%wﬁﬁéﬂﬁﬁﬁkﬁa&ﬁokﬁ
BRIToORBRGRERZ TR Lz, JEFTICEN T, MT(#/H)= 7 A, MT(-/-)= 7 2O HiZ
ATHBRE & MeHgRREREE & ORI ERIGI RN ZRIZFBO DT FHR N OERIIEI R o T,
it\%EtﬁotﬁﬁﬁﬁTManﬁvvxwwma%m%%ﬁfm@ﬁﬁmﬁﬁﬁ%<@v
o ANBIEERFRID 300 EB X T2, MeHgIREHTHE L O UV ARBRERMO 300 2B TE
V. XtEREE L MeHg BREEE L OMIZEFEIGEBICZR2EIRD 6N T, FEBHOBEBITEI D)
2z, Efo, MT(+/-)= U ZADEETIE, *HEE L MeHg BRFEREL bFaﬁi:Elﬁ‘fiﬁEE?fFan WERIBEDL

hT, FEEDOEHBIEI R o7, THIZH L, MT(/-)= U A O TR BREE ORI RG]

— 41 —



4) FBBPABRREORIE

# 1RO 2 I, HER 10 BE L 3 » A%IIEBIT 5 Melg BEHOMOKRRBELTT,
MT(+H4+)< U A Ti, 10 B&IZHA, 3 5 A %ISR S BI28 1/70 £ TIZET LT, MT(-)
< 7 AT B 1/140 1T 349 17180 £ CIET L7, 10 B BIZRW T MT(+H+)v w7 A & MT(--)
v R e DI, HETKBRECHEEREZIIFRD SN o72ds, TR MT(/-)~ 7 A2 MT(++)
I3 EEEETTRL, FOEIEETH T, 3 # AEOKBRET MT(+HH)~ VX, MT(-/-)
v AL HIIHBHOEETETLTEY, MEOMEESE HIZ MeHg BB & ML ORICER

HRDHoNehoT,

z &

ARFFRITIER~ 7 AAHREO HE L D A FAKER Sppm Z2ELEOREGEEZEHE L. HER 10
BEETITof, TOH. AFAKBELSERVETHEEL, 1288 (UT, HE-UVR) £zl
5238 E (BT, M~ o R) 2, MI#HHDB LT MT(-) Dt~ 7 2 OITEIRET 21T B L 7z,
Open field test IZ X ZEFITENC OV TIT, BFE- U RiL, AFNVKERE LT 72D MT(-/-)=
TADHIERITEHOE LWETHRD o, THiz LT~ AT, A FAKRREZR
AT T D MT(4-)= U ARZBRBEITHOE LWETHRS b, MEHZL > T MT R~ T Xz
MeHg BENEZIZ /2 o7, BRETHRIZEL TR, BE< 7 X TEMIHDE MT(-)w TR 2
I ERIT BT B AFAKBBREORBITRR I 227, Goulet b NIF~ DERICAVE
< A EFEEOD C57TBL/6 + 7 ZIZIREMMGRILAIC 0. 4, 6. 8ppm DA F/LZKREELeEEIK

2HZ1-ERTYH, Open field test TOMHED~ VRO ERITHRICEITED oot BE



A% MeHg BREREICH A, HF LW EH 2R L, ERRRIEFRIC S BEEE & MeHg IRERE L ORICHEE A

EZRROOoh, FEBEEANIENb o,

3) Morris KRR

[FEvT R

14 121, BAERICA FAKBBEL 5 - BE~ Y 2281 5B E MeHg BERD
MT(+/+)< U AR MT(-/-)y< 7 2O Morris K, JIRITORBEREHRRAL R L, Z0
b, ZEMFERICHT2EBENEZFTTHOTHD, 5§ AROIHFEAITIZRNT MT(HH< 7R T
VIMERE L BITAIBRE, MeHg BRERICIERITE2ERS & & b ICHEBRSHFMMNER L, Ll
M5, NEBERIZB W TEEFOMICERRISSFICZRIIRD b ied o Tz, MT¢-)y~ 7 RT3l
HIBTRIZ RV T REE & MeHg IRFERE ORICEIRERUGRERIC ZERIT Do 7o d3, it~ o 2Tk
FRAAT 2R VIR 2 LT K 0 ERERUS R I RaRE & & (26 L= 23, MM~ o 2 T ERE SRR

ROATLLEBLR»--,

[Ingp~< o2

15 (2%, BBEMIZ A FAKBREL S T~ Y 2CB1T 20 RBEE L MeHg BEHD
MT(++)y= 7 AR, MT(-/-y= 7 2O Morris KEKEEREE, JIERITOERESGRMZ R Lz, 50
D IERITIZRN T MT(+/4+)~ 7 ATk, L bice BB, MeHg BERICIERITEERD
& &b ICEERIGRRSER Lz, Ll SIBERIZRW T, Bt~ 7 XTI BEE & McHg 32
BEFLOMIC2HEE, 3BE. 4 AETERMREFRFAOFREZRRBL b, ThizatL, HTIX
BRI [ERESUCRF I R IT e do 7o, MT(-/-)~ 0 2R IEREBRICIHS W T, Bt~ 7 2 Cid B
& MeHg BREBFHORIZ 3 B A THBRISHFOEEENTD bN0IIZxt L, Mt~ o 2 TilfmgE
D4 BH, 5 HE CTEERISEMOFTEEMLD LN,



LTW5s, RFFEEREE—FL TV, L, s~ o A0BRITHRITMEE MT(HH<w T A L
LI BBIT A, MeHg RBELIET LTV 2, ZRIEX LT MT()~ ¥ AR~ 7 A L b
2 MeHg BB A BREIZHARTEHMEEZTR L, MTEFHH)< U A LIEIZBRBITERIITTE L TV,
EHRIEDIREO— O THHEROE(LTHH I LA TE S, Kim b IR 12-14 HBIZAF1
RER%E 3mgkg TERBBRRAHTZE L= C57BLI6) FH~ 7 2D 6 % D Open field test TiZ, B
TEhE, BRRITEI, WELIC MeHg IRER L ABE L OMICERITIR O h ol LTV 3,
FHETIL, FEST A, B~ 7 A & LIZ MTEHH < 7 2 TRIBERICIIMEREIC MeHg IRTREE
ERBEEMIZEZRIRD Aot L LAEREL, MT(/)EE~ T A0 T MeHg IRBEEDO B2
BURFEIEMLUTHE Y, MeHg 1212 L AHEREICHTARENEDH LN,

GEIIC A FKBRE 2T o~ U ADQEFENET SHR T, Goulet b Vi, .T BB
REUZ L DFFRARLEBER LT/ ER T 6ppm & 8ppm A FNKRBRE DM~ 7 R TH~
DALYVER (1B ER~0RELRHTWS, L, BMRECET 3 B it~ v 2
WKRBWTAFAKBORBII R0 72h, EBRICEH 5 2 FAKBOREEIIHIZ L~ TR ST %
TWEREL TS, AR T, FEEAOFMEZEREBRUSHRIR L T U X AGKERR %
WTIT o7z, REIERBSUSRERIC K DHEAERIT AT 2 FB/ILEF< 7 XTI MT(H+), MT(-/-)~
TV ADWEREE HIZ MeHg BRIERE & XHRBETREBIUSRFICERIIZO LR, AFAKBIZLS
FEESOERTERED bhhorc, Ll M~ U X Tl MT(/-)~ 7 2 THBREIZ A,
MeHg BREERF ORBRFISFRILE T LT Y, BEAMITEIT 2 MeHg IBREIZ L 2 TR HOHEEIZ
HTDEENBD LN, —F, ERBHTEZLUET 5 ) AKAERBE TR, BEFE~RT
ILHEHED MT(+H+)~ U R & MT(-)y< 0 A1 5 B RIOERAITIAR S, McHg IR TR L MPBHEL 0
27Ty MR—AIZENRET 2 EEERUGRERNICREIMICE E RIS BRI X A3 EE /B



HIZFHERBEVB RO e o BA L UT, BHEKERE MeHg @ MT 3585 MT 12635
EREomEIZE D b0 Bbh b, MeHg i invivo < in vitro D EE TEHLAIA b L 2 % 5| &2
T EBRRESH TS DO e & BIZEREAIR b L RITET AP RE T4 B L
WEMET T2 EHHbNhTWDS, M~ U RZBNTR LN MT(-)~ U R RO T
EhEEOMEIEIL. BEABEERCMEIC & b2 9 BHMEAA M LRI T 5 HEREDETICER LT
WHD TV EBbh s,

KIRERA T 7 TORAFANKBFREEH T HRREFH 2T IR K ERRED 12ppm L ETH
R B EBRELNE R, UL EREROREOEERFROBEE 20ppm' T, BBIROH
T tppm EFESNTWS 19, KR TIEHE 10 B BIZEHIT 5 2 FAKRBRERER ORMK
FHIREEIL 0.4~0.6pg/g & lpg/g 2 TEIBIHETH o7, Sakamoto & "NIFEET v F~D A F NI EE
B (AFNKERLE LT s5ppm) C., EIERPIKERIBEEIIHIZE S 4.5ng/g SHIEE 10 B BIZiZEy 14 12
ETETL, RAME P CRBTIE BEESEMC LI VET T2 L2 R LT3, 40,
B X UHEER DRMAKRRBEOREEITHR» 5705, HE 10 B B ORMA/KEEEOERN
CHAIT S L, RIRBIOMAIKEREEIL 04~0.6ug/g LD EEThH-1-Bbh3, £ MIHD~
VAL MT(Y= U R L BITHPKERREIT - U 22N, it 2B TEETHY, &
SHZMT(A)= 0 RZBWTIEHRY 1.3 (FiltE~ 0 2 OMOBERE o7, Mtk 7 R0 A FkER
R SRITEEMSE IO LA VWRES I~ 0 20B VA ARBBRENEE LTS L

nzuy,



ICEEIRD bR, FTu—T7 T R b TSR CER IR D MT(+/H< 7 X, MT(--)
= 2 & I MeHg BB IR L A REEC2EIXBH 5N (data not shown) . Open field test & [F#=IZE
BRIZEMERD b ofz, LHLRRS, ZREMICLVEFEER/ LTV IR TIHR
TiX, HED MT(H+H)= 7 &, HERED MT(-/-)y~ 7 A1k MeHg BRER & xR L ORICERIT R -7
25, MeHg BB % 5 M MT(HH< U A TRE[MFF T IRENRD O, BEMO
MeHg BE 1234 2 I EREIC X D 1FEE S DU T, Christophor & 'O8t, FE4EHIIZ MeHg 5382 %
DT LT HEERE 23 EMOEET v FERWT, AT UVERZITRERT, LTEHOT v b
TR EBEE & MeHg IREERE L OMIZEBITHICERITIZ/ D b0, 23 £/ T v MIEEE
FCREBRRONI LTINS, FERICR 2~ U A TiX, #EE MT(++)~ 7 2 13¥F8H
FERIZBWVWTERFER~OREEIIRD DN h > 7o dd, HEME MT(H+)y= U RITB LM EEES
WRIZBWTEENSRED bR, ZHUIF L, MTE-)< D AT MT(HH)< 7 R &R, tEi
MT(-/)= O A THFEZFH/BEBROBESTED b, Fu—75 2 FTiX, MTH+)~ 7 A M~
WAL HIT MeHg IRBRE LR L ORICRIBIC T D REITRO bz o=, BESICBITS
MeHg BREOFEBITHICHT LB, FE-TALV LI~ Y A TALN, Lab M)~
A THEME= U 2 LY < O R ICEFICH N, DS MeHg OHRITEIEM 2B EE2 b0 L E
s, EFEEERGRBLE ) AKEERROBRNS, Goulet bOBEILTVH LI
FBITHICH T2 MeHg OB IIHEME~ Y A L D MiE~ 7 R ICBWTREENE W2 LA LT,
B, ML 37K RERSR IR L D MBI LERSRIIT T O&H M b4, FEReRITH
OB EELRREZRT I ENRHINTWE Y, 2 F I KBITERASRIZE S MT &0
B <. MATAFAKEREIZL 2 MTL-II OFESRKITEV I W EBabh T3
B, GH, FEYURTEIT S MI#HH) T A L MT(/-)7 7 A28 1T 2 HRITBI B+ 5 i
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