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5. WMETRKRBRERICHE VT, BERISRBEEZZRITTERLIVADRAHE
A PIZIE2BBITTELTIRE2ELTHZOND). BTyl a ¥
R—OLf-tyiavhn, BRI EEZT BEZHLOELDALIER
TieIE . CA=IREH, cont=FFIREZEH,. (-/-)=MT-null, (+/H)=F£H,
& #n=4@Dmedian. BRI XRE|EL TSmin(delay time 2B RS HE).
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RERESET-. E#En=4OmedianZFRAVTINS. BERERIE
[RBIEL TBmin(delay time B, AXSHR).
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Tl arhn, RB/ASAIEERT, BEFHLLLOANEIERE
{bEE 1=, &Bn=4DmedianZ AL\TUL VS, BB ILRBIEL T5min(delay
time R RS ).
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o, AEB/INSARZERIT, BEZHLOVEOALIERTILEE. EH=4D
medianZ ALVT V5. ERERERI LR BI &L TSmin(delay time 8. AXBRE).
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Low-dose perinatal diethylstilbestrol exposure affected behaviors and
hypothalamic estrogen receptor—alpha—positive cells in the mouse.
Tanaka M, Ohtani-Kaneko R, Yokosuka M, Watanabe C.

Neurotoxicol Teratol. 2004 Mar—Apr;26(2):261-9.

Susceptibility of metallothionein—null mice to the behavioral alterations
caused by exposure to mercury vapor at human-relevant concentration.
Yoshida M, Watanabe C, Satoh M, Yasutake A, Sawada M, Ohtsuka Y,
Akama Y, Tohyama C.

Toxicol Sci. 2004 Jul;80(1):69-73. Epub 2004 Apr 07.
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REEINARRE A FKBREL 5 T BE0OFOROEE - REOEENEHIL TS, M
AT ERROERGHET ThD A F Tt ORBIE, BESIZBIT S A F VKB PIR
FREERAEICH L S DICEZ MR TTEIC SR 2 ERERD 55, AMRIFAF uFFHA 1850
Al OFEREMRI AT T FHA BIESRBYTRA (LT, MTA) 20T, lBAERICST
DARIRIE A FVKSRIEEARITEMBAEIC PO L ) BB L2 RIT T OV TR L, AFAK
SURTEIL Sppm DA FAKPEELELAROAAALHE 0 BETEZ, FO%, 2> ho—/L
BB TFEME L, 723 12 BECELEFRET, A—7r70— R, SEEBRE. T X
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TUALDICRBER EHEE L OMICZERIR N0, BEITHIIMD M) 20
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AT A 7 271081 B A FNAKBHEEELOR, BEFLCH LESHICBEOREE T, 2
FNKBOENGEITTREMERTHY | BEMICBIT 5 A FAKRE IR EEAMERICRES
no&Hie, BRILVBREHT I AFARBORENRREN EBRALN LR DY, §H,
BREDAFAURBOREEL 51T L5 RBERRD L, LA, KEED 2 F/UASEY BRI
Dl DBREIC LD PIEMRREE~OREERGRINTHE, LLEXREL, —RERE,. & Uiy
EH L COREN L E0RE - HBEICRIT A RRE A F L KEREIC L 2 RITEREIC ST
DI R KT,
AEATRESRIHT2HREOHRT L LTIAEF Ao RRBRL L BN ERTWS
B, INBIZMATAZ o FAxA (EBEEERE) b ELESBRMSERL2 T Z L 0Ew
ERALTHAIRTND M, BEACE, A ZuF4RS o OEREHOEVER®N NS - &
EEOLNTEY Y, 2ok ) ERIEENICESBEEICH LREHAE . —BREBE LEHIC
D) AF VKRB E T 2B A OREFE L TR ~ORE L >N TiIREHh T
Wighy, & UTRHRERNTIE A FAKBICT HRZHEIIED TEL< . REBICEGEHER (A4
FAFA VBB FRE) &b oESEREEN—RER L D OERBEO A FKBRES 5
EEIIHRITE NI DL S REES L LIMEANICBAL L Tn 3,
AHRILBEHBERTET NV & UTEE, O 8 —F o T 4w VENCL Y A 2 uF 451
BEUN ORREMZIAZ 0T AR A LV BETF KB~ 7 22ROV T U RERITRT HIERE A F

IV SRR SR ITEMREE I K O X D A RET T oW TR L,



B. FEB ik

1) @E#E AFALKEORE

OLAI129/C57BL/6] oD MT BIGFRE~T A (MT(-/) &FAER~ 7 A(MT(++))iX Dr.Choo &
WHEEZIT T, RELIIMED < U A0 10 EECE L L L2 —3— TRIB &S/ TV,
FEWZT T VORREb - THIREOR & Ls, HIRL v U AXEHIZ A FAKE Sppm &F
Fftr 51, 8E L, AFAKBEAFALHIHEE 10 AETEL, TORBAFLAELEER
Vra s bu— VB CERE Lo, HER. (FORE MR ITICRIZ, 10 B BICHERES 2 T4 & B
Uiz, BESLIXHIEE 28 B BIZiTo/n, fTEVARATICIZREE 26 HFE L7 MEHES 1 [T R 4t3, SR

—HES~6ILE L, REBOLEEHFLE (K1), 20#%, =—F VBT TEBZ L, M, BiE.

I 24 H L7z,

2) TTENRRBR

1. F—F 74— FAER

<7 ADBREEHET Open field #8 (NREHMEEHASHRE, Fs) 2AVTHELE, ~
7 AEEBBR U EDORNE LWEREE (Open field) 128 % | BREH %7, = OESRIL,
FEOEREEN:, BRITHR OB, OFPRICE KBTI L0 L Vb TV D, %E (60x60x
60 cm) % 25 KEIZ4HT -, BROBBIZHEL, 80 L7 AOBAOALATERE T/, vV A%
iz (B 10x 10em) (ZEE, 20 0HKELE, 0%, MERY CCDI AT T=Y
ADOITENVE 10 DEBEL, TOHEREI L Ca—F—IZBVRAALYE, REBBIEE, BHE, RO

HFEALHER L, TUVADRORELRWE Y, EEBRNE 710% =& / — /L TRWZOL, Fil-mE
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2. ZEWERERAS (Passive avoidance) 3B

SBHOEERESIS (passive avoidance) HMBRIL/NEEREERXSHY (FHR) OEELHVTIT-
le ZOBRIB< Y ART v M EONEBR BRI R FOESEEZFA L b DT, BEICEA
TLLEL L TAMENBR Y s v 7 L AHFERRZRE L -8R BUR CEE TicRE
PIRDE BIFPHRIZASL S ELARWI LARATD, BRITERY o v 7 S50 9 75, &
B3 v 7 BGRILRE 3 F, BRE 03mA OFET TITo7, ERNOBEAZMB L, 400 L7 2D
BRAZHBEO EIZH T, BB LI ->ThHhAF o F o F7 L RMOFEIIFEIT T 7 2% A,
WHEMET D, 0%, ¥uF U R7ELY RE— REZ 2T, v UADBKEICAY, B
DV ayv BRI THBICR-TERLXaF U RT 205, RBTILE. <7 2AOROHEDL
LS HERNE 10% =Y /- TRE, ROBRBLHGET 5, BEIZTAR00BETH
ALRWESE, X ORRTRRT L L T2@RAT). B ERLT (BERT). = van

HEERELTEL TV 032D,

3. Morris 7KK B8 5RER

Morris AGKBSFERIT/NRIER EERASHEY (BR) OBBEEHAVTITo7., ZORBITZEMR
MERET HIOOHET, w7 AIKEERBET DAY ORBERMEZFENMITLT, B
SOFERFTEHBL . ERECX 5 HAMERE U2 Bat A& MR TEE T 5 255 = &5
T& D, EEN (EE 120cm FIEOHROAE) WKEAI, BETEXIADOTT v bk—54



PRETDH, 77y hAR—LZFOMNBEBIT-DARL T —f 1 P CAREFHBEICIL, FOF
SXY 8mm AL 2D K I 2BCHMEDKEAND, ENFAOTTRIIBHRORY — M L
ROONIZTT v FR—L%F]T, AKENERIIe U ADOEHERT THEMIKFTIRANS, <7
ABRTT v FAlR— LAWY F L ETOYE L RBEAETS(RRBEENMNIL 60 1), RELEE
DREEIZCCD WA TERE LYV AOBEEFTLE=F—F 5 LARHI, 2/ Ea—F—2Lb
FOHBREFTERBSBIT CE IV AT MMEERTWS, ERBRGe BRI u—T7 7 A b
1T olc, 7 0—77 A I (Transfer Test) {77 o PAR—LAFMYERC Z &LV~ 0 AHERY
W77y PAR—ACWUD BEFELEECL, 77y b ER—ADBWTHo =B %75%E (Crossing)

THESZREL. ERFBEATIFEENERADHFETH D,

3) MERFSREEORIE
55 0.15~0.50g #FE L= Db, sz U3 RIC A, HEE Sml RBE 2 i,
140°CHF—T T 90 431, MBERIKIL AT, FO%, SiELVYREZRETHAL, HO

T20ml ICTHABE L7z, ZOREEFETRA-RFEELEETRIE L.

4) HEOE
BEMOEHEOEEEREINEONE . —KIAEBREH T o0 BHIT Mann-Whitney’s U-BE

H AT Student’s-t RE THUE L7,

C. & R

— 48 —



2R BN A FOLKEREEE & O 1T 7o MT RE < 7 AMT(/-) & BT < 7 AMT(HH))D A
=TT 4= FRBHIEIT SR BEIEM AR, MT(HH) U A MT(+/-)yv 7 2 OIEHE & b 1253
FREF L REERY & ORMIICHRBEIERICERIIFED oot A—T 7 A4 BRI ISV T
DTEBHL TV ARERE 3 7 L, MT(H+)~ 07 ATIIMEREL L ICxBBEE L IBRERE L OBIICH
BRAZEREIFEO LN, TR L, MT()v 0 A TETIREEORICERIIR N2 )
SToH METIEMREIC -~ BEFECTHEICHLIIEEL TV IEEEEL . BETHOETH
W BTz, Open field test 1235175 10 ZHOBERICHE L - EZOEER 4 1257 Lz, MTHHH)
U AHERE & G ICIREERE & W BREE & ORICEOBITHERERR O b o T2 MIG)~ T
A3, BEHOEOEOENHBHLY, ARCBWEL TR L, LHLARB5, MT()v 7 AD
HECIE, MBEORICERIIED -2,

FEECET HITHREER TiL, SRR RIS E 2 BV 7o iR AR T 2 BRI MT )
VA MT(-)y= U AOKERE L b IZ3HREE & BB L ORICEREFSREICER IR T, F
BREDOBEIZER 2D o0 (B 4), RICE Y AKKERERIC X2 EEERESIC T35 e
AEFEREE S LXK 6 WY, MTHA)< 7 A0 5 BRENZIIREFT ClliRE & b ic kT eEE, BEHL
LICHERITEERD & & bICEECRMAER L (BS), LUy s, JIERRIZKBVT
O M I FERESUGE M IC ZRIIRD bRl o o, MTH)~ 7 A 3IBREICB O TR L 18§
FETE DRI EIELUG R R BRI o o BETIZIERITE R VIR = L1z & 0 [BIEER G REE
VR & ISR LS, I EERSFERIILT U LER L7z, 5 BMOIERITRT
BIAT 17— 77T A P TIE, MTI(HHD) U AOBET, BERSHNBEICES 77 v b bk
LB RY) S EEAHEIET LT e, ZHIZH L, MT(HHOE~ v 2R MT(-/-)OflE~ 7 2T



IIRERE LR L OMICERITRD LR,

.7 (CIXHZER. 0 BB L 3 7 A HICKIT2BREROMOKREE 277, MT(++)~ 7 2 T,
10 BERIZEEAR, 3 5 ARICITMERE L ©1249 1770 £ TIZIET L TW e, MT(A)= 7 AT, BEEH
17140 12, HEIEH 17180 £ TET Lz, 10 B BIZBW T, MT(++H)= 7 A L MT(+/-)~ 7 X L Ofic,
HETARRECERERZERD ONARD - /203, BT MT(/-)~ U A3 MT(+HD L Y # 1.3 E@iE
AL, TOEBHFETH-72, 3 » AHROKBREL MT(+/+)< 7 A, MT(-/-)< 7 A L Hizx#
HOEFEFTETLTED . MEEOMREL HIZREH L ot BBEE L ORICERIIFED bivid - - (Data

not shown),

D. & £

AR~ RIZERE | BB X9 AFAKER Sppm L0 RE 2 HEL. HER 10
BEETiT o, £O%, AFNKBEEE2WEET 12 BEET L. MT(HHB LU MT(+/-) D
HE~ 7 ADITET 24T > 7=, B RITEBESEETEIOFEICEA L7z Open field test Tid, AF
JVIKERBRE AT T I ED MT(/yv 0 ADMIBEFITHOELWVETHRE DL, BEITHEIC
AL Tid. MT(+H4), MTEHRET< 7 R EQIZBBAERICEIT D A FAKRREOREBIBE I L)
=72, Goulet & PiZF 4« DERBRIZH V=< U 2 L RO CSTBL/6 + ¥ AR EH D S I 0.4,
6, 8ppm D A FKEEELEEIK 2 5 2 - EBR T, Open field test TOMERED ~ 7 2D B RITH
BIIEGIEEED B led o fn S Hi8E L T A, Open field test TIREIR G2 BROE(LTHD Z &M
TE 5, Kim & P3R 12-14 A B2 A F KR Imgkg FEAEIRRRS 5 1/ C57TBL6] B+

7 AD 6 BRHED Open field test TiZ, BRITER, HFTITH, HEECTRERE & MEE L ORIC



EREARONGPSTZ BTN E, LALRA L, MTEH+) U A TR I S o R
RICEERH LMW E DO, MT(+/-)~ U AQBETREF OBRERISEEICHEMLTE Y, H5E
~DEENFTEH LI,

RN A FVKEBIRETE % 2T foe U AOZERANTET B8 ClE, B3R Qoulet & M, T
TR L 2 ¥ ERAPFERR A M- T.6ppm & 8ppm A FILKBRBRE DM~ 7 X
THE- AL 0EH (E%) BE~OEBEIRO TS, LirL, BHREICET 5 25 Mk
VT AIBODTAFAKBOFRIL o7 LA, TR T 5 2 FkEOBEITREIC H Tl
ERTVER~TN S, AR T, FHRENOFME ZHHEMESRR & £ U A KKK
BERNTIT o, ZBERESUSEBRIC & 2 BEERRIZ T 5 $8 1 MT(H+), MT(/-)= ¥ A O
HEL b ICHRBTE L o BRI MR R I E RIS b T, A FAKBIZ L 2 ETREORTIL
ORI o T, FEEZRHRBMTRIET 5E Y AKKEHRER T, BRED MT+HH~ Y 2 &
MT(-/-)~ 7 A3 5 HIAOFIBEATHRM S BB L BT 5 v MR — A BRI
ZiTEC, ERRBICL 2 FEEBRRICESTHEO LR Rhok, LrLENRE, 5 A0
TR TRIZAT 2127 077 2 N0, KRB LR MT(++)~ 7 R MT(-/-)< 7 A
EGIZIRIERE L o BRI ZEIIER D 51T, Open field test & FRRIZEBEICE(LIZRD Lo o7n
(Data not shown), ZAUTRL, 7T v hE—AZEOBRS Z &2k 0, FOMEBL MM L
VEREERT DR TIL, D MT(H w7 A BERED MT(-)~ 7 A XIREREE L xHREEIE
Rohiew, Ll BED MT(+H)~ 7 ROBRBEIET T v bR— A0S - =B A48T 5 B
FLUELS, AFNKRREIC L D MBI OBBICTT 5 HENTRE S,

KERA T 7 TOAF KPR T RFRE TR AAKSREREE 5 12ppm LA L T3



HTLZEPHLNER 272, ULhb BRERORBROBEIIREOEE 20ppm'"C, BROR
Tt 1ppm EHEREEH T B Y, AR TIIHE 10 B BiZBIT5 2 FLKSEBRER AR OMRMANK
SRBEIL04~06pg/g & lugy 2 THERISHETH -7, Sakamoto B NIHIET v b ~D A FLEE
HER (AT LAKERE LT Sppm) T, BEIREMPIKEIEE I 4.5 1 g/g MHHEE 10 B BITIEH 1/4
WETETL, BHHMPICETICES MEESEMC I VETT 2 L2 RHLTWDS, 46,
RIRB L CHEEREROMAKBREDRHEZITORE 2T, AFKEITRE S MT(+H+H) &
MT(DTE < 7 ABIZITERENRO LA 2 &b, BRMOMRNKSRBEDL 04~06ugg &
NEHETH T ERATES, L IO MTH-)Y< U7 ZAORERKSBITME MTE)~ 7 AR
MT(HAYR MT(/-y% 7 A TH B, AT AKBIC L DBTE TR LS EIRR L
T%{m&moto

BT, MT-L-I 3 KREATIREIC L 2 2MH M LB RIOTTORR LY, iRmER TH
FHEOBBICEERRE S RATIEBRHENRTHS Y, RERTIE MT(/- )~ 7 A 3RS b
2 MT(HHY7 7 2 LD A F KGRI X BHERITEIERME IO LR MEAS TTHE L TV D &\ D ) REREE
Bolhots, A FAKBTEMKEIZLAMT EOBMHRTE<, MA TAFAKEBRECL
A MT-L-N OFESFITE D o W2 EBRmbnTnD Y, SE, B~ v ARICHAELHETHE
M LERE A BT MRV S R B LA o e BRI MT-LALICR§ 5 A FARROBMECHES
RAEHNEZBND, LALAFAKEREIMIB O TEEERA ML AEF|IERISZEN in
vivo < in vitro DEBTHRE I N TV S 9 szt Lo MT OEBERERED —DITHUBRLIERA N
5, BPITIZ MT 1, LI EOEMNC I EOFEERL LR TEY DL MT(-)w 7 ZADREOK MT

BT MT(HOICHAEETH 5, BAERO A FNAAEBREL MT(/-)< 7 A ORFETECHENEC



MT(H+H7 D A L0 HITEIREN R O, ERFEFRNTL LA MTHH) U AILEENRRD LIt

fro ZHEDE~ T AMD A FILKBIZ X HITEMEOBEOIIMOSEALIC L AAESHEHOMT RE

MER L T ahbahian,
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Figure 2. Effects of prenatal methylmercury exposure on the locomotor activity in the open field test
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Figure 3. Effect of prenatal methylmercury exposure on the percentage of central
entry in the open field test
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Figure 4. Effect of prenatal methylmercury exposure on defecation in the open field test



