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SR 2 RIBEBALE L. HIBURLD 14 cm OF 25 ) LV ROTEBBHEE S, BALRET. #
WRIRE % 0.5 msec 75 0.2 msec T ORME V. 4.5 msec T TRTHIC —BAEE 52 1=, 2 FHOH
BORIGEEL S 1 BHORGEIE 2% LB £, 85 hERISEEO R KRB 5% % €A R,
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2. AFIWABOLABATES L CEMOBHRTFICBIT 251%
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A FF Y nV—ERA U KRG RREML OB OBRICEET 2%
. KBORBAZRICEIT IME
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MABUE L EPRAILLTOED TH 5,

WHZRIZKSLEY O R B L 2 R BICET 2 ERBELNAERT>TVS, 10
FEOb L, FERICSIERIBFEHEAROMEENESONRE L Bl L AR EEARoEY
BROFHORN EPIHR. BELUZAREMEAROROFREBVEERTEI I LHHES &
IR oTze THICK D, AR CHFEE BIS L =HREMAKE AWE X FIVKBOBEEM ST
MEIKIKIIHIL TE 2o ERARERII. FHMHEEN - RERMRHNMER & LCARZEDRY, &
HISTADZ7 x0—bL LTE—¥— J. FINUHBMARIISMUE, BHicEE Bid. Tk 6 FED
S OFEAHEER - T ENTMF 21 © TEELEL) FEHCBOTHEE TRERF A S colEE:
MHRIBEDOBERA H =X b by BT 2R bkBE LT 5,

EAFEZREI A FVKBOLEAKABRE L BHEBHEFICBETI2MELRETo TS, ChFETIC, &
BHMICBNTAFIVAROME, FlhzE. FRESEZHLDICLTEE, 2 0 1) OFE BN
TR AFNVKBHBICBIT2HEEBHETFL L TEAERBEORELZRD LIFEEABORES
BSPIC LT E e REERIAFNVARORMSHM LEAFROBRICBVNT, EEBEABICHL
TEREHROSDPRHPKREEII LRI EI2 VXL EHMZERI Y LE5 KRB T KE
EfToke 2 @ 2) OFEITBNTUL. HERICBIT S A FIVKBOMELOMERIEE H L L




T CRETITMEICTEMRENES T2, SO5CHEBI I EBRBECHIILRYEHEL D
WKLTEze REEIK. MEEBR LEHUE 2NV RIGERTAFIVKBOEELICNT 2 E K
%Y S VHNVOREERE LU BBN RSB PICTERPoR, 3 DBREICHENTIL.
AFNVKBOBUREROEAMEEZ I FL RV THRIATEZL2ENL LT, ThETICAFIK
MABRIERICHERICE BEX SN TNVE FZ > ORFED S 1 AD 3 WBLEE L I EigIc B
IBEDEGHROTTESEHLPICLTER, KEEZAFNVABRES RO 2MET VT3
VREDETTARFEBN SNV UETNVNT IV 2ANTHRE L. B CHREHEMISZIC L5
TEHIEERVWELE:, 4 DRERIBORAYOF T 21 L OEBRBEOREZEN L LT, K4
EDSHRAICHOIBMACEORRICETE LTS, iz Z ORRIIRIEEFTFORTF AR
REICEDIToTWVSB,

ARZFREPICBIT 2 KBOB B L FRRBEOPCEOBFEEHN L LT, KA D
FERERICERS § 2 HUEEOMRENLET A FEDZNME L. KEERICBIT28BABOA
Z MEICB T 2L FNEROBRHET>TND, 5 DRBICBVWTIRIhTE CIo. KMEBEIESE
KB KBEMUEFOSFEHESHPIT L. Zh s OMEOKBILEYORRERIZES T 286G F
DO FEYFRIRRNT & D ERE R BIRRERBE S MR L T E . REBIIKBAMBEFOBED
HELTWRMBEICSWTAH R I A i, @K Gk Sil) . 7> FEVICHT AMEEBRE L.
SHOMRL T FEVICHT IMMERGEFEROMBEOELELTRT 2EEL2E8E, 6 DEEIC
BT, KBHEREOKRBTEEERA U7 EWFER KB EOBRREED T E -, KERIZ
b MEEZOKBEEDZ V) —=V T 21T\ 20 ppm UL EEBABICHRICESE, Chickbooz Y
V==V TEiE5EH Liz. 7 OFREIEEE D SRS KRBEROMBHHOBEREN X LT
%o RERIZKBAOWMELFFOE L OMEEDOMALARICH T 2 HBEEHERET L. LI L. W
ThORE S MR THRKR 2 EREYNTFRCUHETZZ LIIHER LB LE, 8 DR
BICBWTR I E TS, KPOFRFRABRIZF Z— &YW EDTA 50 X > kSRS T2 o8
HEDBNMEIRET 2 L. RENT LOBCRIEHREE LKA & o ~ADERBHIINATZZ L
ZHELPICLTEE. RERIIKERS TV ICHRIMOBVWVDEL LTRSSV 2WD FIFCET
RKBOA F AbERE L. RERNELBRRDIBRRE2H),

PP R

A F)VIK SR DR TS it 5

% #H ®E #EA

(HEER)

FRIRICH T 2 A FNVKROBEHM 2 FHMICKRET T2 2 LOLBHIX. IPCS THIBHI AT
28HCHD. KR TIE. RMREZ2HES ERMBICHERERD. ERIVE AN CRETRICBIT
2RSS N T2 A FNVAKROBU 2T T2 L 2BEL L=,

FBEBRICBITZEMEBEBERAND A FINVKBORELERIMEAVTHEITL LS L T35,



DA RHARE R, & UIRBEBRICAFIVAREZRESTIHELPRPo . 12 LI OBREIIZE.
HMBEEET M T AEBENREEROD, Ml (E-3H2EK) AOEEH,S 3
RWEEROPPYETE R, FL 7 FEIZ. SMBEERMRICN T2 EBEOBERE L FHT
ZEBRREWUR L. BHFHMMEE LTOEAMERE Lk,

(HERNRBBUHFES )

AFIWARIZ L HHMARICHT2BMEEERNTIERROBILICET I -0ICHKERED=
U MNVBEEAWCUTOMEEIT> 20

PEEREICH S . 19k EMMIE D HAE T dH 2 2hR EMMAY (Primordial Germ Cells ; PGCs)
OOBEREE. BRI, BWEREORHETMANTHRT 3 LHIC. @Bl L = PGCs % in vitro
TRIERT 2R E 28 Lz,

OHMEICE L CRBABEBRECOMRMBERD CafF> ., PA TV EERZPEL. COBRICH-
THECEIS% LU BEEA OE#M (Kuwana's Avian 1- medium ; KAvl-medium) %8 L. HEEA®KO
MR EEET S LICL > CHEE S NEOKREMMROEEREM L TE=, i, £HEXS
ALEXE 27012, B~ LIF, bFGF ORMDPEHTH 2 LA L=,

Qi ififatkE AV T OHREMAROREFRICOVWTRERFEROM EAR S W20, BIZ
BRI E X T 2ETFORBPLETH o,

(R R )

AFIVABRIC X 2B URICHNT2BUEELERTTI2ERROMLICE T -0 CRER D=
U MR ERAWTUTOMREITo /=,

MEEREICE EH &, IR0 L MAROBMITH 2 HREMMME (Primordial Germ Cells ;PGCs) @
OHBERE, BEE. TEREOREFSICHNTHRET 2 Ltic. OBilE L= PGCs % in vitro T
BHIER T 254285 Lk,

OHBHICE L TSR EBBCORMETD Caf T, PATVEELZREL. COKBRICH>
THECBE% U= REEA OR5#¥ (Kuwana's Avian 1- medium ; KAvl-medium) %238 L. BEHBEO
MRZEET 3 LIk > CHEE 48 ORREMMeo R ER L TE 2, /= £HFEXRE
MEXE3E0IC. B~ LIF, bFGF OHRMHBETH 2 Z LML 7=,

O T IfaYk E VT OBRAEMARO ESERIC O WTREFROE AR hi=/=»Iz, BiZ
BERICHEE ST 2RTFORBHILECH o1z,

PLEDEERZZIIT, JRMO=7 bV R CHEERE L= PGC OB E TV, 35~40% DMl
PGC BIKDFHEB L I L HBH¥ERE BEL2ZERNT PGC 2B T 21881 70~85%DFH %15
BT EDAREL RO L eHFE D L. AW THIR Lz PGC & AW =8 AR 9 2 Bt Sl
X ERKRO B L LU CRAREEE X 5Nz,



AFIWKBORMEBIECHN T 2RISRV BROME
By BEK  RK B VFILRET

INETOMAPS. &S > /37 & (Low Protein Diet, LPD) CHE L7z W X X F VKR (20
pmolkg) % 1 FRENIE T 2L, I b0 —)VA (Normal Protein Diet, NPD) CHE L=< X L it
AT RAKRFHEBHIET L. WREOMBAKEBL RV LRTEZ RS, T2,
CORRERBLT. XAF)VKER (20 pmolkg/H) 2 KERET 2 L laMhBE#OHRIZ LPD #o
APRNC DI olze AFNVKBHEIRBUEETIILIZBLASNTNE D, KEBL <)L
IHFIBECBRO ADPBNI L P SRMBERFICIXIN S HIENMEE L R AN E L Sh, B
HhBeIUPBOBESTCREAM Y NV BAROEENRRIZ L EZIOND, 22C. NPD
HBHNELPD CHREF LY RITAFIVAER (40, 80 3L 120 pmolkg) % 1 MERLRS LT
AUEPBETNVEER L. ZOERIODVWTHBREDRSBIKEHOEI SER L=,

CET AFNVARBEROEEROEMZRARD L. HHOTYIITBNT, AFI)VKE 40
pmolkg DG CIIFETIIMR I N RS /=D5 80 BLT 120 pmolkg DR ETIXTRTDOT Y X
BENZN 16 BI U7 HURICH T L. £HFHIME2RMEHBETCHET 2 L. 80 umolkg D5 T
BEIRShRPo7H5, 120 pmolkg DIFHETIEINPD BN LPD L D Eh o0 Ko T, Al
BRI A FIVKRITN 72 B2, BB L 3IC. NPDEMNLPD L) 3EW L%
A5h3,

A FIVKBHRE 24 IRIROFMAEL XNV ERARZ L. BTIXTRTOERERT LPD #H NPD
BCXbd@EdIo=d HERBLUBR CIAEHEMMTEIROA R o R, XA F VAR 120
pmolkg %i%5 LA, BMOKEL RV NPD #RENWDSEEMBIZENC L5, FERE LT
FREEOFGIENEELI NS, FREOEETCHIMBOTS =TI/ NS5V R 7 25—
CBIUETANSF VBT I/ bS5V 27 25 —EiEtHiE, NPD B CiE 120 pmolkg O ECLER
L% LPD B#TIIELLRDP o, o T SMERBEBRFTIE A FIVKARICHN T 2 O RSHEIT
NPD #APLPD H LD dEN L E X Sh, ThHEHFEHROEZEDRRDO—DLEI b5, —H. B
BEDEBECHAMBI L 7F o L RNVETRTOI Y IDBFEE L7 80 umolkg Ll EDIRS T
ERULEZEDPS, BEENERERDO—DLEIOND, 5T, HEEBIUVBEEDORKEH
BPBIURPABEMBICHEESZZZL2TRTIERLB/ON:,

D EOEERL D, BEUS VI ERIIAFIVARICN T ZFBORIMEETLIE. AFIVK
WOBMBHUICRELESI 2 LHPTRRINS, £ AFNVABOANDHLBEAMEOBE
Tk, BFEMS NI BROENRRDZ LWL L RS,



A FIKBOEENFLICEIT 2K

RR B BV 2E  TIURET
AW Bk

HAKTRAFIVKEBDEZFDAF NVEDBENTRLIZEMKBICENT S, TROLEMLRICE
BT LIZAHOBETH 5, ZOLEKNEMILRBOMEL LT, BRMEHOBS LG
FOBEHRBIN TS, BHICE L TRIKBDBHH S WidHE LV - =2 0EEMIETHO
FFCHd. AFNKEEZEBE L -ERFIVWOFME T, BHEAKEIRIGE L NVICBHEZN50D
BEBTHID. v MTAFINVKBZEIRRS LT, B TORKER & KR O 8 2K %
NEBHICBoTWL &, B (F5% 1 BRILIA) ICHEESKROERI RO SN DIXHMTH D
B0 EMKBIIIEL D b 6 BRI BATHMARDONDLDICRD, SO b, K
KBEERICERTIMBIFETH Y. BROEMKBIIFBTERLZHDOHBRRENLT
BIhTEEIDLENWZ S,

AFNWABEES Y NCBEIRBRE T2 L. FHECIIEPHRAROIM D AADPBREIN. ZOEE
31 BEEUACEEE (F5 =) K&ET 2, 2O775 320D L IFHRMIEHRZ .
Z2LTC. ZOROHBTOEMKBOBEIERNICERT 2, LT, EKNTOEMBREESL
EESHLD 2N OrOEYOHBEITLD . R TORMKROEREEICZLVOELERDS
LIRTERE, LPLaKS, HIRICER LU AF VKRB X UZ I THR L =B KR D 85 Bk
RALIA GELZ X d 6 BERILLA) I b HHT AL 2E XD L. invivo DERTIE. HETHE
BT 2K OERRBEINEBET A L3NETH S, £z, W TCOBEUMREOELEZBHT
ZHNTERS LEZYOPRIZIE. N3 —- XS ICHBUAZENE L-BHHRERTHOD
HH. FRICE>THEEKRZDOIDOHERT 2 & FHLED B HEPARORBR P S X ITHENT=
HDICHRS>TLEIBENOH D0 TEEPHREOBRBEOMETHMICHDRAINTNWEION, &
WSZLHZOEYC LD ELEINEHROFMEDNVEINVRIDIILELTH S, LEDKD
2. invivo DEBRIZIIEZ L ORBERDPSEN TV S,

S hb invive ERICBIT AREERRAT BT, 2 TIIAHELEFROTE 2 EERICHE L
T AFNVKBOEBCKIBICONWTRE Uize AFNVKBREHRE L= v Mro L SRR,
EX#05mm OYIE L LTHEREL, 2 COEMKBOERERE Lz, KU P TOXF VK
MM LR IGIE. 37°CTIET 4 BRIIEDPICHET L. ZOFEEI in vivo TOEEICILHT 5 $
DCHoTee SDZ D5, HERIFMYIE DS in vivo TOEMLRIG2HRTIBHFRETNTCH S
ZLHRERIN, CORBREANT, TTX—N—FFY FELATHZ/50—-bOBHR%
B3 UTze BIEIR ML 2OSETH 2 IREBBILICITE A LEE LR L )V (0.05mg/ml) DY
SaA—MERMT 2L, BRAROLREEIFEC LR L. NSO MIXVEETIMLHPOD
EMRBESTFIC L > TAFIVKBROBEA F VABCRIEHERESND Z 8D o . /S5 T}
BEEATCERICZA—1N—2 XY REEETAZEHALNTAZHE, X—3—FF FEKDOT
FNF—CRESEBIREI DERVNZ LIZBRIZEHIN TS, LEK>T. Z—1—FFY
D BIRETABIRAINF—DOKES U HhNV (- 0H) OFS5HEISNE, - OH FHERIAF



WKER%E RMOKERICEIR T 2 Z &b in vitro DR CHBHINT VWS, 22T - OH DELE(EET S
EOHTEHITHA T 2BFMLUTHED. BRLEEO LRIZBEI 200 OREIZED 5
nNghpolze SO NI —POFEHELRVREHEA T OAEHFMUCHEAETH > =,
BT, FFL—MIFR7 25— VERAVTHRRICHEET 2 EMO%A 72 2RET 2 L. 8%
LIS O LRI MBI T h 255, EHKBROERICIIBIDNBI Shbole . -OH ZARY Y
Y—TH5H5Y=b;—)V DMSO  FEELRIBICIT BB LRI o=, U LOERDIS . invitro O
KBRTCRIEANRBEGO—DOHITFENTNE - OHIZ. AFIVKBEOEK (D L HIFR) AT
DOIELICIZEEE LThWiRNnWEE T S hiz,

30— MFEETCORBKROERKIZ. ViBtATHE I oov s R (E¥ I E Bk ¢
DEPIC 7FNE ROFS 7oV TCRESITHRIMBIEN=. CNSTLEWIIS U HNR
AR Ty —E UTHEET 2720, ILRIGICIEE S POV OBERFRAIXI N, In vitro TOIE
HIRENTHRWY, BES VANVOBERIE~NDOF SO AN +oIc i cE 2, LH L
BY5. BESVHANVEERZRHETS -7F Ve RO FS REEERICHEMLTY. [BEE
BRALDBET 2 DA T, BRERIGICIEELEEBRDSh RIS,

D EDFRERDS. FHHETOAFNVKBOECKIGICEEES T 2 EUHRMRES FROBHH» S, - OH
LIRS VANVIBALTHELZZIRVWEEZ N, DR LH, NSa— MLk h{@tEXh,
FOOYI R 7F NV ROF PV VTHHIENS 3 TEEHBE] BFESELTVWE T L
HETHD D, —HhLOL I RIFHBELSEELTWIOD, $=ZH () HMBEAD L CE
EIh, ESTERICAFNVKBIIFZI VI LTWBORIZONTIR. SHBOBETH D,

L WA FIVKBIC L 51BMBEEDO L AR S

ZR B B B EAH
wik el

ERBWE RN AF NV AKBORBYE., BRMHRITONVTOBEMIZIZ WD, BHEEEIRICZD
WTERE LEIARMIED RV, 2. 1 FUECRELS RRHIERICIBV TR, YTORXRS v
HBRICEZBHEHED 12D, TOERBRBEROE MADHNERZRHERDIDICLTWS, T 2Tt
Z v MIELVRNVO X FI)VKREEHIRS 26 =84, £RICCOL>REBLD B XN EH
EBEIT 2 HNTCHERT oo XA FIVKBOBSIIFRPIIBA LTV, v b (Wistar, X,
8:8#) 20, 1 BLUSppmHg DL RNV TCEGBFRCHE L. £, BRICKZEEEZMZ 27~
HIT. 18%E AN (BEIX 25%EH) 2HW. BRI 16g/5 v MH x6 HAEE L. ThE X
FIKBRERICRET S &, ERYHIT0.05 BLU 025 mg Hekg/H & 2 b . ERREBHIICITAER
MD7=, 0.04 BV 020 mg Hghkg/H &7 %, ERHIMITLER E TSI L. BAEMEDKRMED M.
TINVEFZ v, BRIEE. A¥0FFTRA DL EHIBEBEERFEEORNE LGN B LU
ML ZNBE 21T o 12,

LD Y a—)VIick b, 5 v POEKEIT 2.5 FORIEOHIC 400 g T < F ML =25



BRICEESASNRDP o, S MIBITBAFINKBHBEOELIN TV S EERNEEE
RIX2FHETCRELBERINRD oL 25 FHIZIK S ppm BRIT TR, 3L TR R
BHEDBHEN=, LEDF>T. S THEINEZRLIIKBEM IR NMHBICERT 2 0L
HRIN-,
BHBOKBEIITARBZEI &b, BYIOFETCRFEC LR TIH. 2080 LRIZ/NE L,
B LINTIX 1 FHEAFERATIHETS P —IC&E L. SEOESL VTR IEF 1 £TK
RO E HEMDPEEICETH2HDLEI NS, BFEICHBIT 3 1 ppm BEOKRKERMEIX. 5 ppm BE
DO 1/5 DE%ER U, BT 5Sppm B (4100 pg/g) D 40%FiEDOMHEL R, 1 ER2&EBL-
iS5 5 ppm BEOBRE CIIAKSENFIZHMREBICH L LER LTINS, L1L. BEEDKEBOD
ERCymbo T . SppmBICBITAMBE S L 7 F oV DRERIEBIEL USRI ORI LY
CORAETIRBRINRP o=, . BEHH B LIC, =) 2A0RZF L DEFHEEDK FicEH
T3LRbhZ2AMDPEHEINE, HKEBRBEHOBRTIX. INVIFZ L AP DFFT XA LD
LARVHEZIZ FRLTED. ChSHEKRF I —NVOFHEIKBEM ORI E2ME L= 20> aJ4E
HH+R2ITEZISND, FUBILREROHBTIE. VI FF RNV T X ¥ —-EEROADETH
BRETHD. COBEINKBEHEHICBDTHRTHEIILERLTND, LBL2EHIIRE L. S
ppm EHEDOBRICBITIAINVIFZT AP OFFRA DLV RNV, WHEBEICHARSZ LR E LT
BEEZRTHOOD, 1 FHICHARDS L ZOFEAMEDERTHEHEEIN. ThEeFAMRCES L7 F
SURPREO LR WS - BHEERERZ TR T IEMBROND LS ICRo =, T0D 2 FHOERK
Tix. HBFNICILEMRAEORE L RES X UHREDOKBIRENRD SN, T = GEiagyn
FHIZED, REREADORETD TNV T4 7)) =T ORBIREREI N COLDHIC. B
BECIZKEBIC L 24 ORENBIRINZH MEHESTIE. 5 ppm BHO/NRPRBER2ED LTS
AR RKEBREDGRDSN-DH T, RENMRIIELBD skl
BRIOEDOS Y b2NRE L CHEREBHE ULER. Sppm BHIRZFIHE 32 ¥ B, BB X
U 1 ppm Bl 34 ¥ A TEDEMOILTHRD SNz,

LEDRERDS, S5ppm Hg FTOAFINVKREZS R TIX. EEZEUTEBLTHS v MIC
FHREERIIBHBR IR WY, BRICELORERSISEI L322 LR, ZLTIOTH
BERIEDS, Sppm B CHAEHIRODLTIICEL Ro—HTHEILEI SN2,

TSR 2 F A U Je KRR A O RS REDBAR
R HE
KERIL. BEREDO 2 FIVKBTHERS NERNMBOBBICER T 25, O ADEEICIE
SROXFVKBEFMEHEINZZEDHASN TN D, AFALNS HARMOADHH 5 KSREE
DBVEEE R o= AR, EREICRFHE R ) —ZV VRO, KERBEDOR

HEROEDIIHBERIETCH S, BEOKRERIT. FiIZ. FFEXEFHDPHR 70 v IS 2
A —Z2AVWTHIEZINTWVWE D, ThH5DAER. Sl RERCREILET. BEICIIERBED



DB, AP )=V FRELTIELTORN,

SH., ERLEKEREEDR Y ) -2V Vikid, ROED THB. AEBE—BEERICSHE
L. AFNVKBEHHELUEZ, COWEKBIET VIDLATHML, 94207V —bMZAND, &
NiC) U ERRER L A FIVKBRSMHEEEMZ., BECXR7 ANV AREE I )y 7 CEHET 2,
EEBICRBEEOKEBA > TONE. AFIVKBABMAED. ZOKBE2KBEKICEL CRIGHKE
O LiE T, TOKBERIE. X7 A NVLADBERIE LT, k8B - B7NVHLERELT. X
MZANWVLCRBNZRRY EREKT %, M1, BRBICAFNVAREZZRBICSAEA (KEKEE)
DEZREITIHBBVWIARY bEDL B,

50 N\OEEZEZHANWT, CORI V-V THERET L= T A, 22.1 ppm ODEE T HBHBER X
Ry M2EE L. 147 ppm LFTOEETCIX. BWIXR Y 2R LRI, BEDATCIE. EE
FOKERIZ. 10ppm LT THZ I LHBHLNTNWB,, KEFTIZ. ERZOKEREREH 50 ppm LL LT
HETHELEZONTNWS,

SEBAF L2 ) —= 7%, BBIC, EHSRIC. 20 ppm KL EDKBEEBICHK > 7= A%,
2D )=V JT BT L RAEEIC L

S, CORV )=V T HET. MRAEMOKBERIZRDLDN TV A HIBRICBIT B, BAREK
DAZDAD ==V I HRAREICRZ D LHIRE N D,

IKBOBRFEANERLICEI T 50K
—KBREHICBIT 5 SRKBRORLICONWT —

Wy B R BE ¥ R
BE FE REk BRk  KE BO

KIREHR D X F IV AKEBERIZB N T, He" IR DKEBTH 21854, KR X FWGIZ LD
Hg’ OB BAD T v T TH %o AMEICBVTIL, KEBEPIZHIT 2 H OM{LICBEET 23]
BRFICONWTHRE 21TV, KBOBEADRBRCEYEHRICET 2ERMELEERN L T3,

MEERSICHEEE L= EREAICBIT 2 KB O He’ OMEA B =X ADFHHERIZLUTFOED TH
%, Thbb, Kbk, KIGH 10ml ¥ Hg’10 Wl OFETFTIZHBWT S0ml H S5 X5 PIVHTCIF,
25°C, BEAT. 100 rpm THRE L7zo He’BMLOFFMIX. R TORIBHICE O TERL L He 23l
ETBILICEDITole RIGHEAD He #BRAXDNTY U ZICE DBRELERIC, BET S
- Hg" 2 BuSbEE AT Lz,

VEE TOMEICBNT, EREAX BV TKAHETO Hg’ OBIEA h =X L 25T 2 RO
ATV, SHILAMZND L T2 HE KRN OBVWYEOEE TCBOWT HE' PR CHbEh
THE" DERT AL oz, RERBMEDENBSE - A A= XL DODNTHLPICT B ENTE .

Sh., ARZOEBOBECBIIZ2EEDOHBEZEN L LT, XERRICBIT 2 CIroEE, R
RRAKBIZBOCHEOBRA 21T oo ClTHVKERA T 2 TR 2R L, BEhICENICE
ETBZLIIRBLHASNEBETH D, ZIT T\ NaCl OFEETIZBVWTRH2To=L 2%, HY




OREPRES N AHEADN RSN & 512 MgCl,, HCl R ¥ OFE FICBWT d Hg’ OB AR
T3 LVSEENE LN, TS OBERIX CI-OHEEICK b ABEHD O He ORMLAREZ WD Z
LERTHODOLEZIONE, 2. S0, [TREDMOT =2 > OBE 2T o 28R, I">C7 >
SO~ DMET He’ OBMEDMBIE S Nz, He" L T B 7 =4 DREEAERIL 17 >Cl™>S0 " DETH
B2 b, CINic & 2KBHH O He" MIBIRERA H = X LIk SHLAMOEETICBVWTRB L
He’ OBMLBEA N =X L L AR DO TH D L EL BNz, . RAKFIZBW TR %
fFokll A, WKICHR, 055 MO Cl 254K PICBNT He’ OBMLHRES h B3 EAAR
Bhizo CORBRARISHARBICBOTEID S>3 LERLTWVWILEI N,
FROEIBAA=ZZATED He® &b A4 F A6 LEKBIE. 2O%ELRBERT - AH=X
AT D CHHg AZM L, AERZICERLTWLIEBELI SN,

HEERICBIT B KEE DFTROMEEFERICET 505

HE RE ORE BE =% X7
AH FE  KE #BX

AF VKSR L WETLEOEASH PRBMEICBIT2HEMEAZRE LT, AFIWVKBOHHERR
OHFEREDRBERROADEBRNAR LTS L2EHNE T 2,

AEEIL. DATERLLTELVVERD EITFAFIVKBREEICHT 2HEL VBV —F LtV )
73 OBROWBIER 2 LB Lz, XFIVKEED 5 mg Hg/kg-b.w./day DEIGIZ X 3 12 HRED Bish
BERIT 6 DEEPSBEERAKBHODEE 5, ChICH L THEL VBRY —F OHHARSEHOK
BERDOBESNIEPHIT. L UB/MEERE (0.2 mg Se/K-bw/day) TH 10 HHEE T X <#E
Faxh, 2L UBRARSE (02mg Se/K-bw/day) TidEE5HHMEICH OERDBA S NhizhZ DRk
& #ERENiE, COZ L. AFVKBIIBRERUDP B BRERICIBUTERT 2L ViZE
NEEBELRVOT. AFNVKBREMEZELL CCHRNICHBT I AFNVKROEREITIH U
L IRERDNERINDZIEEDPo . iz HELVUVBY-F I BUHOTVEL /A
FA=ZV LV I VRFUEBAFIVKBEHABRE L THRZ, Bl VBY —FER5HXDERER
Dy Dl BIFREBEREERLE. SOOI EIE. AFNVKROBMEMICELL ) 7IVBROHH
EHTHBILERBE LTS, KE 300 g B DHEMS v M AD 5 mg Hg/kg-b.w./day DEIE T &k
12 H D &5t 60 mg Hg/kg-b.w./day D A F)VKSRO B ETiE. 20 HUAICTARTODS v b H5E
TF 2, ShIZHLT, EL I AFZF=V B AFNVARICHARS L 12 HUBIREGE L TP L®
BN E R UBET 100%E L=, BiZ. AFINVKEREEZ 12 HRgEMB S Li=gt)L )/
AFFoVRBETELER. FiRLHCHERCEVLKAZELRNS D S0BESHER=, LD
Zeb, AFNVKBOBMEMCIZELL ) 7IVBIERCENTHILaPo Tk,



3.8 F W %
# RO E

BEMESRIC BT, AMKRICKZ2BRIEFRLZNCERT 2B ROMRFEEELITET
378, HHEEFVCRERCERICET 2 SEREERNONE, MIT2ERTI L LI,
AFNWKBRBIEDOR - R EBRERS 2L PICTE -OOER. HENAE, KBOREHFLRLZD
ANEEEBHMD=DDHF LVE=S ) VB PCEENRABATEOBRICETAMELEML T X
T=o 7z, BEFH/-RKBERMEEEZ U THANBILHE LR > TWAESERIBICHES 7V U lFiER
OKBEREEICMO A, TSIV, VF - F - V¥ F4 DHEPRE, REKE. BEFHIKE
ZOMAOTIC—EEE,S 3 FRICHZ Z2BRETHIKREMARAHLERC X 2ABME 2T
TEEo ZOFPYUFERTCIILMEL L F—DANBEROERELDEHELIT> TS,

PESERE. MAKBHS 2 BOMKEIEH L. YUMKBOEEZET L. SARTEEEKL TS
ZLIIBOHRVH, SEEIL STA (BIFEWNT) 70— LT o ¥F=P  FNV -2 X - ¥5
— LK EN#E% Dr. Ikingura 28, /= EF (REF) 7=0—L LTI, VA -F V¥R 0O
A B Z#% Dr. Guimaraes 53 4ZEERICAERE L. W CHE O SERIRIC AL S KSRV SR I B
L=EbED b h, KERREEZRD:,

LR EBOMFRE L EBRRIILLTORD TH S,

. KRB RIS ROFECERB L USRS ICE§ 2 BERABMNE

. BRAEVCHFEROBRERBICKITT AFIVAKBOREIETIHE
. AFIVIKERIZ X 2 RRIBERRE A h = X MBI 2058

. KB BT 2 KBEEICBIT 2K

. KBOEKBIUBEE=F ) L VICET MR

. TRV MBS BT HKBERICEET HM3%

A O WD

KERIZ & % EEHES I & s iaigo A 4 OFE TR E LR T 2B RAEICBIL Tid. #EkiTo
CELEAEHOBDATHHICEDSNIRCRHICL2ABENONELS SR EITI LHIC. AT
AT ERWEREOBR 21T,

BRAVICHERORERERICRITT A FIVKROEBIIETIMRICBNTE. lBREUKER
OEFMELFEFTLTS v MOBRRIEWICH ERHIO X F NV KBRPBIZBIT 28— KISBEROMH
BEDTNS, = v MHERICAFNVKREZRS LT, ROFBEERICHIT 2 PRz E
EHRODCHERBICBIIAAFIVAKBICLZ2EEBORMEZPASHPICLDDOH D, 2. A F VKR
I & 2 IR EM T L L CREN Y I BEB L MR Ca BB L oEEiz oW TRE &
fToTW5,

KB BT B ABOBRBIAETCIIREFTOXAFIVKIBOEMBERCELHBALICENSDE
BeRIITEEERZ2BANCIHET A L 2HN L L. TFNVKEZBW=KBOLERER.
A1, EVERSEERNCEET 2 -OOFEARERT > TEL, £, KROEKRB LTRE
EoF ) VBT AMRICONTIE. FERK D MR L L& —THIZL L T EMEKAERDIFIFF



fikickBE2ER, SSCHELRFEREIZ LN TERLY LATRLKBEFEOENWRADK
AHADIBAD=HITIX. KBBEROBVWERZCORREZFLERITNIRS RV, —A, 7=V
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(5) Evaluation of the Role and Distribution of Mercury on Ecosystems with Special
Emphasis on Tropical Regions

Stockholm University * Royal Swedish Academy of Sciences * Emeritus Professor Claes Ramel

It is decided by SCOPE in 1992 to launch an international project with the aim of providing an
overview of the geographical distribution and level of mercury contamination, with special emphasis on tropical
regions. The background for this project was the rapid increase in the use of mercury in gold mining, mainly in
tropical regions.  Although the technique of amalgamating gold and silver for mining purposes has been known
200-300 years in Latin America, small scale gold mining and gold panning with this technique had a revival and
boom in the 1980s in Latin America, particularly in the Amazons. However since then this use of mercury and

concomitant contamination of the environment with mercury, has spread to many parts of the world, such as



Africa, China, Russia, Indonesia, Vietnam, Thailand and New Guinea. Artificial dams and irrigation projects
have been shown to imply another source of environmental contamination with mercury, and this will also be
taken into consideration within this SCOPE project. These issues have been discussed at two SCOPE
meetings, one in Stockholm 1993 and one in Rio de Janeiro 1994. The latter one focused on the use of
mercury in gold mining and gold panning in Latin America and it was organized in conjunction with a workshop
by the National Institute of Minamata Disease in Japan.

Hopefully the SCOPE project will contribute to an estimate of the global load of mercury from
anothropogenic and from natural sources.

There obviously are reasons for concern about the increasing contamination of mercury at this global
scale. The biological, medical and ecotoxicological consequences of mercury contamination have been
subjected to thorough investigations in many parts of the world, in particular in Japan concerning the
“Minamata” disease, and in Sweden concerning environmental behaviour and ecotoxicological effects of
mercury and mercury compounds. These investigations have mostly been performed in temperate regions.
Much less is known about the behaviour of mercury and mercury compounds in tropical regions and one
objective of the SCOPE project is to examine to what extent the experience from temperate conditions can be
extrapolated to tropical regions.

The use of mercury in gold mining implies two different kinds of exposure. The gold workers are
primarily exposed to metallic mercury, while people consuming fish downstream are exposed to methylmercury,
due to methylation of mercury by aquatic microorganisms, which seems to occur in tropical water in the same
way as in temperate waters. Because of this methylation process the research on biological effects of mercury
has, to a large extent, focused on alkyl mercury. From the intoxication epidemic in J apan and Iraq it has been
learnt that the fetus is considerably more sensitive to the neurotoxic effects of alkyl mercury than adults. In
Japan subclinical effects from the exposure of the fetuses in Minamata were only revealed long after the actual
Minamata catastrophe and accordingly the number of victims recorded has increased twenty or thirty times.

The biological effects of methyl mercury has been subjected to extensive analysis. At the cellular
level, the property of methyl mercury of binding to microtubules may constitute a key action. It cause

aneuploidy at vary low concentration and may be responsible for neurotoxic effects as well.
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International Workshop on “Mercury in the Environment:
- Low-Level Exposure and Its Potential Effects on Man -”
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Agenda
November 16

Dr. Yukio Takizawa
Director-General
National Institute for Minamata Disease

Dr. Ryo Nomura

Director

Department of Environmental Health
Environment Agency

Chronic effects of methylmercury in rats

Welcome Remarks
10:00~10:20
Chairperson Dr. Shoji Tsyji ~ (10:20~11:30)
Brain Research Institute
Niigata University

1. Chronic effects of methylmercury in rats
:Biochemical aspects
10:20~10:40

2. Chronic effects of methylmercury in rats
:Hematological aspects
10:40~11:00

Dr. Akira Yasutake
Department of Basic Medical Sciences
National Institute for Minamata Disease

Dr. Ken-ichiro Miyamoto
Department of Clinical Medicine
National Institute for Minamata Disease



3. Chronic effects of methylmercury in rats
:Pathological aspects
11:00~11:20 Dr. Komyo Eto
Senior Research Co-ordinator

National Institute for Minamata Disease

General Discussion
11:20~11.30

Organic mercury pollution of natural origin
Chairperson Dr. Makoto Futatsuka (11:30~12:20)
Kumamoto University

School of Medicine

4. Clinical study on organic mercury pollution of natural origin

11:30~11:50 Dr. Kiyoshige Niina
Department of Internal Medicine
Kagoshima City Hospital

5. Experimental study on organic mercury pollution of natural origin

11:50~12:10 Dr. Kimiyoshi Arimura
Faculty of Medicine
Kagoshima University

General Discussion

12:10~12:20

LUNCH 12:20~13:50

Metallic mercury pollution due to goldmining in Amazon, Brazil
Chairperson Dr. Suminori Akiba (13:50~14:40)
Faculty of Medicine
Kagoshima University

6. Evolution of mercury levels in critical compartments (fish, human hair and urine) in different

goldmining areas, Amazon
13:50~14:10 Dr. Olaf Malm
Radioisotopes Laboratory E.P.F.
Institute of Biophysics C.C.F.

Federal University of Rio de Janeiro



7. Human exposure to mercury due to goldmining in the Tapajos river basin, Amazon, Brazil:
Speciation of mercury in human hair, blood and urine
14:10~14:30 Dr. Hirokatsu Akagi
Department of Epidemiology
National Institute for Minamata Disease
General Discussion
14:30~14:40

Mercury pollution: Case studies in China and Indonesia

Chairperson Dr. Kimiaki Sumino (14:40~15:30)
Kobe University
School of Medicine

8. An overview of methylmercury pollution in Songhua river of China
14:40~15:00 Dr. Jin Yi-he
Department of Environment Hygiene
School of Public Health
China Medical University
9. Mercury pollution in Jakarta Bay
15:00~15:20 Dr. Rachmadhi Purwana
Faculty of Public Health
University of Indonesia
General Discussion
15:20~15:30

COFFEE BREAK 15:30~15:50

Chairperson Dr. Yukio Takizawa (15:50~16:30)
National Institute for Minamata Disease

Historical review and perspectives of studies on mercury pollution in the Amazon river, Brazil

15:50~16:30 Dr. Wolfgang C. Pfeiffer
Radioisotopes Laboratory E.P.F.
Institute of Biophysics C.C.F.
Federal University of Rio de Janeiro

Closing Remarks
16:30~16:40 Dr. Atsuhiro Nakano

Department of Basic Medical Sciences
National Institute for Minamata Disease
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