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E b 12 54T S0 3E (Concise International Chemical Assessment Document)
No.13 Triphenyltin Compounds

(MU 7 ==L 2 (LA
= http://www.nihs.go.jp/hse/cicad/full/jogen.html % Z [

1. 255

FY 7 x2=VZAXbEWIZTET 5 Z @ CICAD /%, National Committee for Concise
International Chemical Assessment Documents of Japan (CICAD National Committee,
199N K-> TER SN L B2 —IZH3< b D TH D, ZD L E 2 —Zil#i S T 2
WEBIZET 5% < OFFMEEHL., Food and Agriculture Organization of the United
Nations(1991a,b)#5 & OMIEFLREHAE(WHO, 1992) 0 FCTE Lo b, FREEBRIEICAET 5
ST Z 7B LI, IROOE ) 7T 7, 2N LM 0 WHO (2 s 7
% < OWFFEMR DO BRI NAR SN RO BRI & & bICRBINTWD, BENSREINE
WIROGEIE, T OREIZEEHEN 5729, CICAD National Committee(1997)1Z & - THE
REniz L B2 —DEHERL, CICAD OEEDESE, b5\ L, CICAD DREMEMRFEBERNA
AICENZRIAT L 2 LT TERY, Lieni> T, A CICAD (%, FIEHEDH 57 — % DEK
B OB L, FEEEKICET 5 FAOWHO & R<#EIMPR)IC & 2FHEICHH S &2 25720,

BRI OWTORFE R EHIL, #[E Health and Safety Executive @ Advisory
Committee on Pesticides TIE &7z bV 7 = =)L ZA XL A OBREEFBICET H L B2 —
5457~ (HSE, 1992), BItE®HRIL. 1997 4= 10 A % T?® Medline and Toxline Plus ® 7 — #
N—2ADHBBICL VR LT, LE2—BROERBLIOE#LE R I2EROANFEHIELE
Appendix 1 (Z77¢, £72. A CICAD O v'7 L v 2 —IZBT 5 E#H % Appendix2 (2777, =
® CICAD (£ 1998 4F 6 H 30 H72»H 7 H 2 H, HURUTHMfE SN it Z AR T, EERRHE
ELT, AREZR/TVD, REBHIEZESOHKEE Y A b % Appendix3 (-3, EELAWE
#Zaetk7 w77 5 (IPCS, 1996) 25 E L7 KEEL kU 7 = =4 2 X(TPTH)IZ B9 % [E B L
W%t — R(ICSC 1283) & A& CICAD (Z#si#i 4%,

MY 7 2=V ZZMEEMIE, 4 MDOAZXD Y 7 = = ViFEEIRTH D, AK[EDIRWER D



TR, TR TARICITIE S A ST 720,

M) 722 L ZAREBLO N U 7F AR ZEEWIE, 1960 4FLIRE, BATG RSN Felig s K Ok
BRI OB THWLO N TE R, MY ABEAZRZEA P LTHERT 2 Z L
X DEFEERIZRERITEL G2 51T00 T, S OITKEARBRICRERNREZEL KT
T, HFETHIEESNTEE, P 72202 X3, BLICTFHHOIRBUERERE LT
IS HWHILTWD,

U7 2= VAR, HEFES RIS WA S, 1ZEA LR L, KPICRiT 5
BANE, 6 ARFCEH, 11 AR TIX2~3 M ThH D LHEESND, M) 7 ==V AX{LE
W, BBERIICHLY = = Lo TS i, L THRE SR TV, ARERoPIZHE
FE &, ARNEMEREBCE s 133\ ~32500(Lymnaea stagnalis 3 —1 v /3% ) 7 7 HA
DIZET)Th 5,

MU 7 2=V ZZMEEHOBRFETICB T DREZ. bR EDL T, wo, L2 T,
HENDDThPoTWD, ) 7 2= LA LAMERTESA > b & LTICER L, =
IOBEHENTSE . T OREMIEG 2 \WITHEKO ISR &SRS BIX. 0~200 ng/L (2T
VMEZ R LTW5, IR, JUBRAIGIE <A > R E LTOD R 7 ==V 2 XA O I
TORMPH L < Ieoleled, AROREFTOREIIETLTND

7y MM 7 2= VAR AWM EROES L TH, WIUIMm TES, E& L THEp,
—EITRPICHEE S D, ERHIERBMEINTY 7 2= A X £ 7 2=V AXB LU
HARFTREZRFE ORI & 70 D, WIRENTZ Y 7 = =LA (LAMIE, 72720 % < BT
RICER SN L0, DEPTOMOIRERCERT D, M) 7 == VAXCEWME R E IR T
& W HEARIFRIC R ZIZE T 5,

R 7 2=V ARE, 2 OBPFEICHRERZII LD S F S ERMEREZ T, FHRICE
Br b2 5 HREIGEWVETIIAEED 5 VIR AT ELY RITTR, R/ EERELOAEL) T
mg/kg FREH D WVILENLL T TH D, £7o. WoWRas B OB S D VIIIRIE, ko
TR =, MRS DB A0k, IROFIIKR EOER RIS, Zhb

\



DIAEREFIZHOWTITBAEN T TH D03, 8L 5 LiLO@EMEZ B T& 53l U 7ok 7

N DITENIR N,

MU 7 2= VAZEEWIET v MO L THEEORMERMEZ R, ERAMIT WS, B
CERREFREDRET LV HIT—F L AZ T N5,

AR K ORAEFMETIE, VY FICEE U 7 = =L 2 X[TPTA]1.0 mg/kg K/ H % il #%
A5 LEGRICABND X )2, BERBIOEMFRTFBOBDRNEToNS, £12, 72 b
Z o ZHERAESREER ©. TPTH 1.6 mg /kg (K 5/ H 243 6E L7256 HPER D D W IEHIAESF
DI | I K OBEFLAT D [ <> MLk D FH x5 1 D /) (M 2 E:(NOAEL) I 0.4 mg/kg (RH/H).
v %12 TPTH 0.9 mg/kg (RH/ H 2 38 fili#% A& G- L7256, WE., WO EEORAD 72 ER
HoHd,

oA TR OB G LA, RHMARICRTT 5 5K NOAEL i TPTH 0.1 mg/kg K/ H
Tho, Ziix, TPTH 0.3 mg/kg R/ H 25 L7256 O R R L OMAHIEIN O IZ
FoTna, URiDoT7 v hEHAWE 2FEMORBTHLR CEASELNATHD, 22T, &R
EOHAEICAMERDENRBARHEENTND, 4 X &Mz 52 HORETIX, TPTH @
NOAEL # 0.21 mg/kg {KH/H & L7223, AU R0 @R E CHEFFIR O FE X 8 &3 L7z
7o Th D,

FU 7 =2 = VA XEEMIE, RIERICOHEL KITT, 7 v FO 2 FHORGEER T, TPTH
0.3 mg/kg RE/A L WIHKBECIZRI20E/ 17 Y VIQREDIKT, 7 v hEHn:
H 9 —oD 2 FERGEFRER T, TPTH 0.3 mg/kg RHE/AZ 521256, 50N, 7v hD
13 O ARER T, TPTH 0.338 mg/m3 |Z & S B L BICH LD U o Bkl iE,  BEFL
Mchsn7y baHvng 2 BEOKEREBR T, Hl hY 7= =12 X[TPTCI] 1.5 mg/kg K/
HE G2 TSI HAbNMMOZFENR, I HiC, vV AD 28 HiAfERABR T, TPTH 5 mg/kg
HEH/IAZ 521258 1A 0N L MIBEOZEN R ETh D, —MxIT, MEPREX D &EZMEDN G,

M) 7 2=V AZXDHERE— HEREADDZRET HICH=D . JMPR TiE, %o0 0O

BEIZHOWTEZ L7Z(FAO, 1991b; WHO, 1992), #—ic, EZEE(NOEL)0.1 mg/kg &



F/H(TZ v ho 2 FFORBR T, SRERICHMERE OB N o o7 2 & BN EFRE
200 #F U C,ADI % 0~0.5 pghkg{RkE & Lz, 12, 7 v hTO 24EFORBRIZE N T,
FUED LA MG ORE 7 w7 ) O T 6456472 LOAEL @ 0.3 mg/kg (R 5/ H IZR
il FEAR %L 500 23 U7z, EROIEFNICEEICANT NOAEL 1%, 7 v o 2 AR ¢
L7z 4 mglkg RE/H (F1 36 J OV F2 o ER-ERE LA 4 0D it & Mo fig o> B0 88 )3 s i BE LB ) o
THERFIZHED L2 212k ), 7 v bR c5 b7z 0.3 mg/kg R/ H (4 M Bk
O, 1gG DX TR L OEAOHEEEIM XL D), A XOEHFER TH72 0.21 mg/kg (&
H/ A (ERE TR EEE B L OMEFT 7L 7 I 17 a7 ) VO T RREEZZ L
2L D), BLOUHFOMEGFEERERIC L > TH O 0.1 meg/kg R/ H (FRE TRHKICST
THEENA LN LICXD)TH D,

MY 7 2 = VA XA OBENERBE T 527 — X370, FrfetE oMk ErE 0 4= U7 4
N2, 3 HEINTVWD, —EOALD M) 7 ==V AX(LEW~D BRI, 5% S - EE
MOBRIZ L D2bDONELEAETHLIN, HOFEDOHOFHATIZL pglg GAHLTWEHLH
%o 1997 EOFMAETIT, HRICBIT DHEERELNHD MY 7 2 =L 2 ZEBREIL, JMPR 12
Lo THREESNT ADI(E b 50 kg (KEH7-Y 2.75 ng/H)DF 11% EHETEIND,

U7 2= VAXEEWIE, FEFITIRVRETH, KEEMIT L CTHEREEZ T, fi
ZIE, AR=(AREOELIF) DA >Rt v 7 A5, 1 ng/LEEZEREENOEC)IIRH) TR
b, ERKEOaABORT 7 v M~y R 7 U(Pimephales promelas) D/ EIZxET %181
f72EEMEDY 0.23 g/l TROND (R/NEERLOEC)., MV 7= =LA XL, WHWNLEL
ICFED—FETHL EBEZBID, MEDWERITHEDEERDER ESND K572 A Rt
7 RIS S BNVEF DR EUIS K S TETL0LTH D,

N7 2=V AXOHIKRE DA Rty 7 Z12kT 2% NOEC (TR STV, FHRE
(2%, Thais BIZIEALTZHA, PV 72= VAR MY 7FARARE L BERZ2RT,
Nucella JBETIE R 7=V ARE MY TFARARXLY S VIEMEE R TN, EENEHIET
A& DI NEN, ZOFEFENS, b 7x2=/LAXD NOEC (%, ¥ ng/L 7" 5 W IEENLLT
ThHHEWET D ENTED, BHRE T, Thais BIZA VR y 7 ANBERIN-FEE
H<HDE, ZOHEMIIZETHA D, BEPIE, M) 7=2=AAXE M) TFALRAXO



FRENREL TWAHD T, Thais B TBEINT-A VR® v 7 25T 2 WWE OS5 OE &
EHETHZEIEITERY, BIEA M FY 722 LAXH LI NY TF LA R E2HEH
G5 2 LE, WEPE OB HEERNY O A RERREE I D AREERN B A 9

2. Wy ALFRIMEE

Y Z7z2= A 260, WEOAXO MY 7 == ViFEEERTH D, — AT
(CeH5)3Sn"X TH VY | XIFEA A, HDHWITIEM A A KL A A4, BiligA A2 O
XA A UBEERT,

SaaW,
X

FU T == V2 ZACEY ORI KO FREE L, AXE/RE LA A icfas &
A%\, pH 3~8, Hid TiL, TPTA 3 X O TPTCL i 1 5 LANIZ TPTH (2K fiE S b,
ZOfER, TPTA & %\ TPTCLIZET 513 & A K ORF%ER 5% TPTH Il S hig 5, b
U7 = =V A XEADITEZEDEN(BOC, 2 mPa UL EEAOEKTH 5, IBEICHFIMEE
R L, KIS TETIZ S WIS, 518 F T8 mg/L),

TPTH. TPTA ¥ XUt TPTCl O#FRRY AL R 2 3 1 12~d, TPTH O oMEE Iz
TlX, ASCECERHE L 72 EB b 222 — RACSC 1283)i2H 5,

3. ik

BT BRET R D ONCAERBARTICFEET D N 7 = =V AXLEWE L OE DY RFEY)
DI, BERD Z A TREDERINDEEIZ L > TEOPDOFIETITOILD, £ DFIHEIZL,
FPTWREHES 2 WVIEEER~ Y v 7 A~OWREED EH Lna{To 7ok, Bl - B &
WOTTREREZBOON —KHTh D5, HW\WT, ZOEREITITRI (T L—2) XE TR (T



L= AL ) KDJFEFWIE AT hr X b U — SRS 5 WIXE oI &8s L
TeHAZ = T T 74— 72 b NSO AR F 72330 A 2 3855 L 2B R O
WKk v~ N7 7 74—k o TiTii 5 (Hattori et al., 1984; Ishizaka et al., 1989; Fent
& Hunn, 1991; Gomez-Ariza et al., 1992; Staeb et al., 1992; Tsunoda, 1993; Kohri et al.,

1995; Suzuki et al., 1996).

EREOFTEIC Z DRI, KEREARDE ST ng/l O L~v HER & 2 W IT AW
KOEAIE<1 pglkg THDH, P 72V ZAXEF v 5 ) —BERK u~ s 757 4
—IZ R o THHE L%, FEME T I AEHESTHICLVERTLHI L HTE D, ZOHE
L2 P 7 2=V AZXOBHBERIT 12.0 pg THolzEHE S T35 (Vela & Caruso,

1993).

K, HEREMITH S L OVEMBATO Y 7 2= L R X e B ONSE DRI L - TRPICHE
SN DA XTI, hrAe v 2EGARERB L O n S U/ B U (FRE 3:2)
Lo THIHT 2 Z EBAMRETH D . IRV T2 U =% — /L (Grignard) ik 3 & VTR T4k
Lith, RIEKERHBMEOHN A/ 0~ N T 7 4 —TERTE D, ZOHEIC KD ERER
R, KIEEOHEIE 3 ng/l, B S 5 WVIZEVBIAROES 0.5 nglkg, JROBAIT T A

2L LT 3pg T - 7-(Ohhira & Matsui, 1991, 1993; Harino et al., 1992),

4. & PBILUOBRBEOZHRERR
FU 7 2= 2R EEWIE. 1960 FELISK, MYER OB5TER] T o £ #E R I ORI S BRI
#le LTI Wb T & 7-(HSE, 1992),

TPTA B L O TPTH X EICFHHOZEFE LT, FIZ, Py HAE, ToI A4, Ay 7B
X0 ) 2B IcHO LN TWAS(FAO, 1991a), F U 7 = =)L 2 X{LAEWIE 2 A DEMERE,

B, FAZ I LTHLW SR TWS,

BSEF DA v M R AR X E WS Z L id, 2L OEA THIRENTWD, B FDPE
HEIWFTRE2H5 2, Lo b —MIC, HEARRICH L THEEZ RIET-OTH D,



)7 2=V ZXOFMAEICET 2EHRIT. BALS LG TRV, BARTIE, 5
& LTDRY 7z =L 2 AW O6F A i, Al — 2 T 19834 T 4835 h v Th - 7228,
1989 4EClX 346 b2 F TIZH LT 5 (Sugita, 1992), MIEOFIEM & LTiL, AARTIE
1989 12 40 b (H#IRSY) Tl o723, 1990 HFLAREILE A S T 720 (MITL 1998), HA
TiX, WA E LT, 1994~1996 4T, 4 120~140 b (b)) AP L Tz (MITI,

1998),

HARTIE, 1978~1990 42, 33~75 b (BRI D R YU 7 = =)V A X{LAE WD B K O

T-OICAEES N TV, 1990 FEIZEFE TP IE 7= (JPPA, 1982~1996),

5. BRETOBE) - oA - A

N 7 2 = VAXDORE EWFENH D OITERINR, LN, REORBICL D AX— R
FREBEOREIZ L > THRAICEDH 7 == /Lic k> TRE 5, o b b EERBRITAEYT
HI72 3R KOEAMRIC L 2 R CTH D LB DN TND, BEFTO RN 7=V AXD5y
R, IBED LR HEOMOBRCHSIEOSRMED X 5 AR R ERIZE > THED S
nb k5 Tdhsb, (CICAD National Committee, 1997).

KPTOD MY 7 == ZZAEEMOIKIRIE, 35612 TPTH 3 L O« DKL O
Jk% 5 72759 (Beurkle, 1985), HE/KHIZHALMDAFAET 2 & ARG IEO AR XL &
R DKRFGA A EDFUGIZ L > TR 7 = = VA ZXEEY OEIRIEPRD B D &

9 (Ozcan & Good, 1980).

iy ClZ. AR L7350 58847 L72VWFAO, 1991a), TPTA 35 L O TPTCL 1% H 3R A%y
X C TPTH & 725, 7 ==L F TPTH o DS, V7 x=ABLNE /) 7=/
{bEMAE AT D, BULAEWB L OREIC, WAL TV ay RE2WIINVEF 4%
BT 5,

TPTA 5 L O TPTH O, HHOMEC pH IZH8 > T 5, TPTA [ZHERY - THEIC

10



RN SdL, BBET B Z EIRIEE A LRV, ZDD, FEMORN L OWIUIIMmRD TRV
DEEZLNTWD,

UC TI~ b Eiviz LR O TPTA (THEHE A XI5 S 41, 14C 7LD bR FE O
RS, AICE DI RERT, WELZHEEZHWD &, T anz “bRFEOKHITIFE
AERN, ZDZ DD, SRRIMAEMIC L > TR Z 5T\ b Z L3R X 5 (Barnes et al.,
1971), HHEFEE T, TPTA OAELZ X » THENIZ EH LD T, HRIEOBAEYICH L THE
PEx 72y & b 5 (Suess & Eben, 1973),

WL b HRIZBIT 2 EENE 1~3 » HTHY | iBAKL7Z /L b HEETIT 126 HT
Hol- L H(USEPA, 1987), U 7 ==L A XOKFIZEIT 2 L. 6 A CIEEA T
BV, 11 ARETIEX 2~3 B TH 5 L H#HEE STV 5 (Soderquist & Crosby, 1980),

1989 EDHITHIE(E Y 7 = = /L A XTI IR EN TV HIER S 5 ) F L OV G 1S
ALE LRRIED 1/10 FEEDIBYL) CHRE S NTZ LT VX A B A (Mytilus edulis)®D ~V 7 = =)v
A XD, ThFh, 139 BB LN 127 H T - 7=(Shiraishi & Soma, 1992), &%
O — K H(Tapes [Amygdalal japonica)¥ L. O/ v v —(Poecilia reticulata) T D RPN Y]
T ZEI K30 HI KL U48 H L H#EE S41TU % (Takeuchi et al., 1989;  Tas et al., 1990),
MERFICHEIT D MY 7 = =V A XOERPNEEIIE, 347 H & A S 54T 5 (Mensink et

al., 1996),

Y77 # A (Dreissena polymorpha)T @ k1 7 = =)L A XYRE DRI 22 ZLIZ DWW TIE,
FZ D 2EIDY ¥ A TREEHATIN T, MY 7 = =L 2 XA 2 EFZ R 3 L O
FRICTAE S 7= (Staeb et al., 1995), B7 7 H A TO 7 = =V A XDOPE L, [NHERTE IO
I = < . EEHMNTIIL LARD -7, 202 8iF, ERICHE LY = =12 X1k
BEMHPKPICBE L, A HAITRVIAEND FTHEEZ R LT 5, MEMTbR TR LW
V) —FROETIT LY BBRESRHSNTWDE R, 7441 56 FEiinbED i
ADELINZ N 7 2= VARERPR LD LN L1, BRENT 2BITHBEE LT\ 5 A
REMEZ R LTV D,

11



WARMEDO BT T T HA, vFF, n—F 7V —Ahlaf ROkl BT~ A N"—F
[(AXXDH], A7 RX=F[H U B~ R A—F), HDHWE VR E  #EEL, Thb
DFEM D D VL F4 T2 L)DOH A XA 9 OF BT 2 KRR L D & Rk ARE
FTIE, EAEEYO 7 2=V AXBEZTFILAXOEE LY & @02 & 3B L7-(Staeb et
al., 1996), 2D Z &, MU 7 = =V R RIKIEICHER AT Lo THEREW O L2 &I A
NHENTETDTHLZEWRBENDS, MIRERERTIE, M) 7=V AX(LEMOERNE
BOREN Y TFAAXDOHFA LY bEWDIC, b 7 ==L 2 XOEEEPFRIIE
fR Lo TS, BT, ABA XOKERE IS OB TA L, R TEEHIZ
BRONR, ZDZEF, AEAXOLEEITERDIFEMELEM TR LN D D L ITRRH1E
A cERMEIND L2 R LTS,

IV aTo BCFs 1 300 #i#8 2 Tix\ 72\ (Filenko & Isakova, 1979), #35 ClX, BCFs
1L 257~4100 TH %, Z DIHH(4100)1%, 148 ng/L D~V 7 = =)L A X% &K T 56 H
& Lz U ¥ (Tudarius ercodes) THE 7=t O TH % (Yamada & Takayanagi,
1992), Lymnaea stagnalisQRKYEOEBH I —v v /3%F ) 7 Z7 HANZ 2 ugTPTH/L % 5 # K
R LIHG, AXIBBICRLEERMESL, £ORIT 65.1 mg/kg(llH, BCF i3 32500)

%7~ L72(Van der Maaset al., 1972),

—#& )72 2 4 (Cyprinus carpio% 5.6 u gTPTCULIZ 10 HIEBBELZHEDO MY 7= =)L A

AOMMETEELFHRZE A, T HEIZT T F—IZZE L7, BCFs O&EEMEITEIET 2090,
WA T 912, #T 269, HEET 257 DJIETH - 7-(Tsuda et al., 1987),

6. RETEELLIOE FORE

e

AARTIE, 1982 4E2 D 1995 4EI2H ) THY 30 AT o Mtk (il = AT Tk, HEREM, B X
OCAMZE T D N 7 2 =V ARXORENPTHAE STV 5HEREET, 1983, 1996), 7K H (B HiBR
5t 5 ng/l)I L OAILS 2 W E IR C OHEREY (e H IR 1.0 ng/g) TIE, Th 2L, 1988
~1991 £ T 2.7~8.0 ng/L 33 L 11 3.3~7.8 nglg TH 7= H DA, 1992~1995 £ TiL, 2.5~

3.0ng/LB L 1.5~2.3ng/g IZE TR L TW=E v,

12



FRVE OWAKE X OHER CTlx, 1993 Fl2id. N U 7 = =)L R R FE AN i o (] 21 72 3
Yifir e LT, KT 25.1 ng/LL, HEFEY T 4.3 ng/g) 5. 1.8 ng/LOK)F L 1Y 0.19 nglg (HEFE))
(ZBR 2 AZIAD LTy, ZAU3ATBCY R OflkRe H 722 LI R L & vh 7 O SR fRE 0 B 1R 7
il IR X 5 B O T % (Takeuchi et al., 1991),

B OPREGEFLE N LELANEO N 7 2=V AXPRE L 1988 4F 4 A5 1991 4 3
HAZ 0 THIE L7z (Takeuchi et al., 1991 ; 6. 2 DIEE 22 M), NAFEEER, BIERS 50 0%
R OAEMEIZ, N 7 2= VAR SN TWD E WD 2 Lid, BWEHIC LD AR
WERBOFRENEZ R LTV, 2 HESLHFICRA LD E L -ULid, KEND OEEN R IER
HOHNEZNDL O L CHY N BEE R ZFZH o TVWD 2L ERLTWND,

FZ 2 TiE, 1993 4, Westinder #5238 T, HEFE® )5 920 nglg IZiETH MY 7 ==L
AR(ARE LOBMRIH S TWE P, KPS S TR : 5 ng/L)(Staeb
et al,, 1996), A A ADPEKIELDO~ Y —FTlL, 1988~1990 4FIZ, f & 191 ng/L, HEREWH 5

ELZHR & B> 7o M ATAREAR T, & 107 ng/g W EED b U 7 = = VA XM ST
Do FTo AR TIE, 11 ng/L bV 7 = =L A XHHE 7TV % (Fent & Humn, 1991, 1995),
FU~Y—F Db 5D A A (Dreissena mussels) Tl 3.88 uglg D~V 7 = =/L X X1LiH
RS S U(Fent & Hunn, 199172723, fDOFED A 1 A (Mytilus mussels) Tix, 0.31 u glg
HBEREO M) 72 L ZAXRA XL L ORI TEY, 72, 1995 F121F, A1 D
W O A R =3 (Thais snails)iZ, 0.24 pglg D hY 7 2= VAXPKRPENTND

(Morcilloet al., 1997).

HARRFEECORETO P 7 ==V ZAXBICHET 2EMENET=42 ) 72,
1989 4EITIE M PIAARK 65 > 7 /L o> 40 TR S I, IREIRE 2.6 uglg Tho7eny (i
FRAE 20 ngl/g). 1995 4EICIE 70 o 7 21 fECHIH S, fieiE 0.25 pglg £ Tl Lz
& D (BREEST, 1996), [FERIC, R UK, A VA SCRETO R 7 = =LA XD L)L
HLTEY, 19894, A A 25 7 1T (R EIRE 0.45 wg/@ll, BED 10 %7
TR S RS SN GRE IR 0.05 ug/g)DITxT LT, 1995 4E T, A H A D 35 %>
TABLO, BE 10V T A0 £ oz R EN R0 o (@I, BRIEIRR 0.02 4 glg

13



Th - -EREET, 1996),

¥ 7 7 74 (Zebra mussels)iI A7 X DPRKTOHEA X X D15 Z 0T 5 4EmE=
Z—L LTSI TUVAH(Staeb et al., 1995), bt U 7 = =LA XEEAIN AT S C & 7=
O < TiX, EREE(1700~3200 ng/g A RFEEE) PSR SILTWD, SfifED(C — B X
CE) 7 2= VAR)BIEEAEDAL TADHRHIN TN D

U 7 == 2 A AT STV BE D CERERCKEO Y 2 =V 7N Tk, #EB X
OHENS, 2R, miEEE LT, 85~37 uglgBIWN1.2~12 puglgd ) 7z=)1
A ZXHH TV % (Kannan & Lee, 1996), 2 A1 % T Z OF Al 2 4 8~10 [EIHUfi S+

TWERBEBHOLERIZ N 7 == VA XIHFAE LR ST, T 7 = =0 A X T A
SN BB & FRREE IR ST D, Bl iiof S a7z st o3 < oMLz D FKE(T L —
¥ V[ Lepomis macrochirus), 75 v 7 /X X[ Micropteus salmoides], 7 * U 717~ X[Ictalurus
punctatus) Tix, BblZ, &/ 7 ==L 2 X(F~ XOIFIET T EE 22 uglg RMEER)

4L EGHh, PEORN) T2 LARB LY 7 = =)L A ZANRIFEE LT,

6.2 b FOZRERE
MU 7 2= VA XOWEMNRBICET 27— IIAFTERY, 72, P 7==L XXk
BEMDEN, KD WITEEIK COREIZET 57— b A M 75720,

FET, M) 7 2= L AXEEWOBREIIEE L CAF LG T —ZIC L, fEx oA
BiEZBRA LIZb DT, ¥ v T A EMRIEZLE 2 (The Potato Marketing Board) 7 & fitfs S 41,
MY 722 VAXFRREAI T S NI Z E RO TWD Y Y H A ET,25 o7 3R
0.013 ~0.016 mg/kg FXE L T\ =W 9 kD OY > 7 CTix R TH 5 0.013 mg/kg
FIEOIRE LGRSO HAL TV R WACP, 1990), KA Y TV TAEEZHNE M) 72 =LA X
A D BARBIR ClI(54% FIRME AR ; 2R 216~824 gl~7 % —)V), R &I, #H% 7
H H T 0.3 mg/kg 7> HMHRA(0.01 mg/kg)Lh F T - 72(FAO, 1991a), KA YD b x4
2N K DERRBR DG G (B0 B 5T 54% AIEVER R B 15y 216~324 gi~r #—)L),
PRI, A% 35 H T, DA, 0.1~1.9 mgkg T, RTIE, BHRALLTF(0.05 mg/ke)
Tholz, Flo. KECKT 2 2 2 (AEEHR) OBEHRRBROSGEG L. #HGT.5% ; A%+E
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%5y 536 g [~7 X —)L 2[4 22~23 H T, EEEX. HHER0.01 mgkg) Ll F2>5 0.03
mg/kg TV . WHMA7.5% ; HEhTRS 250 & 5L 500 g/~7 X —/L)% 22~46 H T, K
(B LOSTEDOLEA, BHBRALLT Th - 7=(FAO, 1991a),

A, UCTT~UL L= TPTH # F U 7 ==/ 2 X 1.13, 5.61, 22.44 mg/kg(i @ H &)
DT, 60 HFRAHKE L7-HA121E, W2 0.08,0.31, 0.9 g/kg, FLiF12i% 0.006, 0.026.
0.41 mg/kg FE L THY . ZOMHEIX. WOGHEDOERLFEL 0.038~0.068 35 LI V7 OBE

® 0.004~0.006 (Z%f it L TV 5 (Smith, 1981),

1988 4F 4 A7 5 1991 4F 3 AIZH I REIE Y i b AF Lo, 2 MAB IO v & j
WCT R 7 2=V AXOREPTON TN D, REITEVEOM L A BIHOHI X ATESH
VNI A VTR TOMDITN XL &> 72 CEEEE 0.048 1 g/g)(Takeuchi et al., 1991), %
KRBT HER TG Y ME D o T2, AV T 5\ WIFITHER > 15 bz Tk, ERMA R b E L,
4TFHOBD 82V T NHOEEREIL MW 1gH=0 1.0 pglh ETH-72(FH 0.317 1
glg), “AHELTZETO LUV, ARBED 1g H72V 0~0.83 ug/gCF¥) 0.113 ug/g) TH
S, HEORIZLD M) 7=V AXOEBREIX, KX TEEINTZ~Y—Fy MR A Ty
FRBRIZ L > T 1988~1991 TOHADY L T/ TH o 2Rl E L CHETH & 3.15 1
gl/g Toh 5 (LIRS 0.048 pglg X HARN— NSV Oimiff— HiERU 65.6g), MY 7F L
ARE, BIESA Y REL TR 72 =V ARE D B ELSFEHIN TSR, ACHBETOR
L id, AfEIC K> TELRR>THD DD RIELIE > TWD,

FRRoRBREZED, ETiTbiviz~—7 vy b2y FMlBRICK - T, BRIZBIT S, K
H 50 kg ~AHTVDORY 7 == 2 X0~ HEREIE, 1991, 1992, 1993, 1994, 1995,
1996, 19997 £ T, TnFh, TPTCl & LT 4.3, 10.4, 2.7, 0.6, 1.2, 1.4, 0.7, 2.7 nug
CHEE SN TWANNIHS, 1998), F U 7 = =L 2 X{bAWIEEICHERE LTI S TV D,
ERUHEE - AEREGWE R A ST 10 ESPToHAHSEE TONYLE) & w8 R THEE S 1L
7zl (Tsuda et al., 1995) & OFICIE, FI 25 DOBE AR LI, BFOBIURKDOENH
VIO ER D — HEREOHEICEELZRITL TWAHAZ EARBLTND, ZOFEEB X
CRFHCEAIICE S Y 7 F LA R L5172 SR N REICHT 2 U 27 i %3 5
ET, BEIZANTEBLLELRD D,
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FIGROAERB LOMTHBERSNSD R 7 2= LA XOEBREICET I ~—47 v b
Ay DTS X D HEERE R 1L, 1989~1991 4T, 851 ug/HTHD &9 (Baba et al.,
1991), TPTCl O#EE, f, FEHE, MR, AMEOMEE. Al R I K OMRIE/ R
B T, FAEN, ¥ 274, 80, 21, 12, 16, 22nglg Thol&WH, AMEO MY 7

=LA REITFBE L THED 2V,

7. EBREWEBLIOE N TORNEIEE- RO

7w MI@RO#5 Lz TPTH X, D EIFRF 1S, BHICHEARBA L Tt Sh s 2 L3l
O TRENT VWD, EPORBWIIL, V—BLOE ) 7 2=V A X% L DA
RS AABEEMON, Fax ) v BT a—ABLOT =/ —/VORBEAHR) B E Zh T
5, HEPIZKRLEZLHFET DDOIEIRENOBILEN TH S,

TPTA %, pH 3~8., 23~24C DM TF TEHLMZ DT TPTH 2Ky fREEI NS
(Beurkle, 1985),

T MCREOEE% 7 HH TIE, #5 L7z TPTH OF 3 %X EICEIRICOMA L TE Y, 2
T, [TFlE. I K ONDIEIC AT D & vy D (Eckert et al., 1989; Kellner & Eckert, 1989), 104
HMEMRZ L-GABEC LD 2ERERE ST 5 (Dorn & Werner, 1989; Tennekes et
al., 1989a),

FY 7 2 = b A ZH ORI X % FH7EI12O0V T Ohhira & Matsui(1996) DFZE3 H 5, ~ Y
T2 VARXOT VIR, Ty PRV AL RAZ—OFPEL | PR TOEEIT LA S
—DFRENEW D, RS MAE T N 3 =2 DX XDREIZLIVHER AN, ZDZ &
E. MU 7 == L AXEERT D S IR TR SN A GO BITIKFE T2 2 L &
AL TS, MEHEDOIKTOA G DRKEBIEINY 7 ==V AXThH Tz,

ENE Y NOBGE, BEWIN L7 TPTA 1%, MBI DL oA LTERY ., KIZ, BIE, &

figh, B4, FHE. WEIRONETH - 7=(Nagamatsu et al., 1978), #FEHnd | b 72 =)L A X,
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Iz VARBLINE ) 7= )VARAN, 15:6: 2 DEIETHRHEENTZ, N 7xz2=)L A X

DAERPNEREINIT, 94 B EHEE I,

8. FEBRHILEPE L O in vitroGRERE ) 55k 2~ 2

TPTA 3 X OV TPTCLIZ/KF TlE, sk Siv, TPTH 725725, 2 b o b
U7z =V AXEWE V2RO mERBRORRIT, TPTHIZEH T2 28 T& 5, Tid
R T < OBEERNIGEIL, WHO992) DA A5 L TWod, Zhid, IRERDEFHEDH
HHEOFMEEN LD THY . D DOFEMIZ OV TIE, CICAD OFHIZIAFHI KL
W 2B ORFSEICEI L CiE WHO ORIl #E - 7=,

8.1 Hilalgi&

M7 2=V AZXO—EREAKRGIC XK 22 OB R 5 2 PEiekicid, SRR,
WEn:, FEx. FTHIZRENEENDN, I HIT, BIRLHEB)IAMZR L b 5(WHO, 1992), £ D
HOFEMIZ OV TIIAITH D, BRERIZ, BE5H 1 BRICHED, BHAIEETH TS
M < 72 5 (CICAD National Committee, 1997), TPTH (259 % %% 1 LDsoi%. 7 v b TiX 160
mg/kg {KE, ¥ 7 A Tlx, 100~245 mg/kg KE TH 5, TPTA Ot H LDso (ZDWTiE, 7 v
kT, 140~298 mg/kg KHE, ~ 7 AT, 81~93 mg/kg KHE TH - 7-(Ueda & lijima, 1961;
Scholz & Weigand, 1969; Hollander & Weigand, 1974; Tkeda, 1977; Leist & Weigand,

1981a,b).

TPTH O#%F LDso 13 7 4 % T 127 mg/kg A, 7 » b T 1600 mg/kg A HE (Leist & Weigand,
1981c,d) CTH Y, TPTA TiX, ¥ 7 AT 350 mg/kg KHE, 7~ F T 2000 mg/kg Ll ETHS
(Ueda & Iijima, 1961; Diehl & Leist, 1986a), % 7=, TPTH 3 X ' TPTA W AIZ L% LCso I,

Z v T 44~69 mg/m*® T - 7-(Hollander & Weigand, 1981, 1986),
8.2 I L OURAE

TPTA &7 X0 /& &% LTl ix 72 (Diehl & Leist, 1986b), L2 L, 7 X DARIC,
FRUMEENEIL, B8 L7227 - 7~ (Diehl & Leist, 1986¢).
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B2 % R IR EE o TPTHHIEE 97.0%)1%, E/LE » MZ X % Buehler Bk (Leist &
Weigand, 1981e; Schollmeier & Leist, 1989) & % \\idf KLk BR(Diehl & Leist, 1987) TR &
HBEE % 7R & 72785 72, TPTA IZE/LE » RZ & % Buehler 5B T, f Ml 2 7% L 72 (Diehl
& Leist, 1986d), & 572 25HMITHREE SN TV RN,

8.3 FHHIRE

Z v MW EZFEICE LT WHO99IIZ IR S 7o RFER DR R A K 2 1R T,
Z OWFFEIZ LD NOAEL 1X 10 mg/kg (KE CTH 5, G KSR 5 BT OB\ T
1%, HHH 8.7 TR 5,

8.4 R

8.4.1 W2 MR

TPTH % i x D% & CHAR OB I HASMERIC BilE S B 725803 Thit T\ 5 (WHO, 1992),
TNENOEWFEIC S | RIKRE CRENBNTZRBROER 22X 2 17T, OO
L OFEMIC SV TiE, WHO(1992) and CICAD National Committee(1997)7> 5 A F-rHET
%,

Z v b YURABIOA XTRAE L LIHEI0E, 7 m 7 ) U LL oK R, (KEH
MFERB L OEMERIZED B R 51, FIREEOHEMSCIETOEMNBRBD LN TWS, fEsn
T LR TR LOAMEROREA T, X TORR TRIERE L@ L THATWD,
HETER T NOAEL X, ~ 7 A T 3.4~4.1 mg/kg (KHE/A (3 » A %#%). 7~ T 0.30~0.35
mg/kg (AH/H (13 &), 4 X T 0.21 mg/kg (KFE/H (G2 HEATE) Tho7-(F 2), HHEBEOH)
MR TIERI UL D RS E R L2, =T AN bIKE R - 72,

Z v MZ TPTH 2 AZE L7254, 2.0 mg/m3 T, DT T, BILOWME 1 VEARELE L2
2. BB LIZIE & A EOBE ORI BEAMEER 7R AN R S, MFREZEAICEREO Tk &
OMHIZ ROV BN TRO 5117z, NOAEL X 0.014 mg/m3 THh -7z,

8.4.2 18MERIEEE L OFEMNAM
7 v FB XU~ U RIZ TPTH % & L 72556 ORI AMERBR(WHO, 1992) DR



DEKIZR 31T, KE NTP OEWRER LD e ORBRME B ARLETH -7
O, RERORBRIREITFIE L2 X0 o2 b0 L b s, NTP O~ ¥ X2 X 5B T
Xt HREN M TE DRGSR & L TO R0 DR OFHIZIZREN H 5, ERBRicEEm LT,
RIRRETORE 707 ) LAV OIR TR LOMIZ K0 SWEEZERE O b e, Zhid,
MED LV mWBFERLS LOMEREFMROE TICL>THEHLNTH D,

FEITaT ) L UCHT AL Ty B O U AOW G TROND, v T AZHWN
7= 80 HFIREEABR ClX, s/ v 7 Y v L~ULOIK T2 TPTH5, 20, 80 ppm TH. Hil7z,
MiPECOFFRIAIRIE, 35 KO L S Tz I S A7 & A3 e i FE (80 ppm) CTHEN L
TW 7= (Tennekes et al.,1989a; % 3), Ak NOAEL X, #MZHF 2 REHINFE DMK T
W2 5 ppm T, ZAUEKET 0.85 mg/kg (AH/H ., T 1.36 mg/kg ARH/AIZFHY T2,

7 v MZ 0, 5. 20, 80 ppm ® TPTH % 5 2 7= 2 fE[#] O IR AHFAER (Tennekes et al., 1989b)
TiE, TRXTO MY 722V AXEEGRHT, fE7n7 ) LV ORTAR G, HT
O T HERBRIEFRAELORM, MIREICBTL2ELT AT 1 v EMHIBEOHIMNT IS ORE
DI DIEE Z > TWe, HETIX, MIRETEFET 2 bORDRroTclod, RO
FEFUCIZIRER & 5, HAKRE DO 5 ppm(HET 0.3 mg/kg, T 0.4 mg/kg ARE/HIZFHY)T
MEDETHED EH. MiEfRE 7 v 7Y LV O FAAE Uiz NOAEL % 3% 7E T 7en

27,

EROMZETIE. WL OLDIEEN R SN TRV 28, WHO HIE 7 L— 713, AEdE
TRO bR E LTV S(WHO, 1992), ZOMEETIE, £ OHH B L OHRHARI T D
FEIC OV TR S TRV, FKiff, Clegg H(19971%, BHRBICL DT sHEHTOZ
AT 4 v EMAOBEE R X OMIER R S EHE L T Moxhd 2 82500 L7223, R
FUAERICED O THY . FAKF2L L. EEMICHE MUTIFLAEETTEL W
V), EHIFEZ, E FNTIEIAT 4 vy e MRBEIMO TENTHDL Z AR LTV
% (FFim s 56 /£ . 0.4/1,000,000),

VIRTDZ v M2k b 2 M OERTiX, 5 ppm @ TPTH(0.3 mg/kg A/ H (ZFHY) T H fLEk
WD T 25 Z L RENTWS (T et al, 1970), ZDOFFR2 5, NOEL & LT, &% T2
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ppm(0.1 mg/kg KT/ HIZA ) ARSI TV D

5 BinFEME L OBEE

K53 D in vitro 38 L in vivo R OBIEEMERER, T7obb, PLEXRTEHNDHERR

MERBR, BEREZ I D AMEZEIRAE B, AR RBE A HRER, ~ 7 2 ) o/ EATHEIER
Rk, e R IRE R, REH DNA GRBR, ~ 7 22 W2/ MR, Fr A =—X
INBAL—Z AN D HEEE PR LT v b E AW EEBERER R STk, ALK
RERECTHLREICKDSTND, Zhb0T7 —#1%, WHO(1992) TGS b DIz L b,

FU 7 =2 = VAR BEmEES L S & v ) WHOW992) Dfsama i3 % L 9 7258
LWF—23RZ oy, LarL, o7 —2icks e, M) 7 ==L 2 XEhobs
YIDOBLEMSEEESDATFREMRH D LWV, NARAZ =R LT, 1 h~vA4 322 C
AL D G NT/EH S 2 & QiR o GIERL o FH 3 58 < 11TV 4 (Sasaki et al., 1993),
FIERIC, ~ 7 A OKRMIMF OMRFRMER BT 5~A ~~A v C mglkg BFENHE5) D/
BB REDY, TPTCL 512 X » TR & 543, TPTCL BRI/ MEFH R 22 (Yamada &
Sasaki, 1993), Zh L OB THMEEZ R LZDIE, FY 7 ==L A XD Y 2 ERICH 2 il
L BRI D ATREMEN B D, FIE 2 DD in vivo YR B ER (~ U A/ BR B L OV
¥ A == ANLARAX—IZ L HMBETRE)N, BETHLINLTHDL, ZNHDOT —X I
WHO(1992) 7'V — 72 X % b a KFF L T\ %

L7emoT, M) 7=V AXE, BEFEELZRIBVEH@mTE D,

8.6 EfHI LU A M

N7 == b A RE, BHRIZEED BN D RRE G 1 mg/kg (RELL )T, 7w MIXILT
EhEEMEEZ R L, £72. Ty b, UBPXFBIXUONLRZ X LT, BAEFEEEZTRT L OICA
2T bnd, EREWENNH 2 ORBR T, RIKREICL > TREROLDNLIZbDEEK 4
(WHO, 1992; CICAD National Committee, 199IZEH)9 5, HRE, AR L OV
Ji6 2 E B DA I OB INE, BARRE T O b BRI TV D,

7 v hEAWE 2 BT, £ 18.5 ppm @ TPTHGY 1.5 mg/kg K&/ H) & Mz =54
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WZiE, FL RO CE oM, EXHES. HPER OMRE TS I OBERL VL o <> i i oo F8 %} 5 &
DA DRBO BN TWD, ZORETIT, BOKRERNS 5 VITEFOBIREIT S 2 8T
72 (Young, 1986), AAFFEIZH 1T % NOAEL 1% 5 ppm(0.4 mg/kg KE/HIZFIMS) TH D,

fHIZ TPTA 3 X U TPTCI Z1 2 (20 mg/kg (KH/H), 20 HRH G- 2727 » b Tl BEE 12
B U, AR FRIR A ORI RS 23 BLEE STV 4 (Snow & Hays, 1983), fHOEEUE O
BB LOENICHES REEINEOIKRTHAEALL ZORRETH L L EDND, KERENETHE
JROBEREREFESCEM A ISR T ENMENTNDEINETH D, L L TPTAR L O TPTCI
ARG INTT v P TRONTCREFEREREICHE T 5EWIT, ZO@BE IR LTIy,

7w MZTPTC10, 3.1, 4.7, 6.3 mg/kg {KH/H % 0~3 B HIZ/FH S =845 0, 6.3,
12.5, 25.0 mg/kg (KE/H % 4~6 B HIERA SEEAICIE. AREFEICERDSEE SN T
WD, AR OIINAAR S 258123, AR R < Ml S /72 (Ema et al., 1997), HFRD
AEEALIE, 0~3 H BIT 4.7 B L1 6.3 mg/kg KHE/HAET, 4~6 H BT 12.5 3 L 11 25.0 mg/kg
ARE/A TR LN, TPTCLIZ X2 F5E OBRE~DREIL, HIRAHRZORFKE LT, 0~3
HBICEERS v &2 HWT, 0, 3.1, 4.7, 6.3 mg/kg AE/HEE LIZEATHASATWD
(Ema et al., 1998), & OREEALOBE R LEL LOME7 1Y = A7 1 0 LYLOR TR
4.7 BLV 6.3 mgkg (RE/HEE TR LN, ZORETIE, TIRT v N TEROREALS RS
NTno, ZHHOFTRIE, TPTCLIZ X 2EKRDOARELA, MFEFHOTry = AT L~L
OIRFICAHB L7z E OBEBALILEFZ N LTl S Z & 2Rl LT\ 5,

ANIAL—Z TPTH Z Gl 08 5- L 72358121, BB R 64172 53(2.25 mgrkg R/
HEL L), 5.08 mg/kg REE/H LA THAERICKEE, KIEE, BOBIENRD 5 TWD
(Carlton & Howard, 1982), H{LOEBIEILTHFTH R BV, ¥ ¥ 13 bR @V
T 2 H, FREI#E N5 T TPTAL.O mg/kg (AH/H 4, MR 6~18 H HIZ& G+ 5 &, BHE
(2 2B L R Sz (Baeder, 1987), KEECIE~LV =7 % ORI OHBET, 7 v
k<, TPTH(0~8 mg/kg IR/ H ., #FiE 6~15 A B)#& 5 LA i3 EIc EA-E3, TPTH
T7 v MIFEHRE S D R Al EoZ X &ffim S 1172 (Rodwell, 1985),

FHARIC T 2 3 DK NOAEL X, 7% ¥T., 0.1mgkgKE/HTHY ., ZDOfHELLE
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DEETITHREENROETRB LI OEOEREORDNBIER SN D, U4 2 RIESFHMTE
DAL NOAEL 13 0.3 mg/kg (KHE/H TH Y. 1L ETIE, WED D WIFBIEOFEEEED
K TFREE I TV 5 Rodwell, 1987),

8.7 HPE PRI KL ORI F Y 72 5

TR 2B OV T, AR L ORMEERER Tl S h T 5 (WHO, 19925
CICAD National Committee, 1997), A XD ) L REEB IOV 7 SREEREIC X 2 8
\ZB4 2 L B2 —33% % (Penninks et al., 1990), DA EA XM EFREE, FU 7 ==L A
RIT G MHI M (Y o R B L ORI E RO ) 2R d, ZofMRE LT, 7
v b, ¥UABLOEAE Y MR E TR L ORI RERISICE bz~ T, LaLl, Z
DL, @E., N T TFAARARTRONDEEL A TENT LR TR0,

BEFL O Rk SPF Wistar 7 > MZ TPTCl % 0, 15, 50, 150 ppm JEEH T 2 H[H 5 2 7254,
15 ppm(1.5 mg/kg AR/ H) LA _ECE o> 8 £ 23 B AR FFIIZ 8D L 72 (Snoeij et al., 1985), 150
ppm Tid, AREBLOWOEENRBA L, FIEAEK L,  HL R TFARAXH 50T
LR Y 7 e BV AXOWATHREBEOFMER L TPTCl OEAIEFRISETH - 7223, miEIE Ei <372
N T,

~ 7 A2 TPTH % 0, 1, 5, 25, 50, 125 ppm AT T 28 ARG L7 db 5, #E 12
Vel LM 12P8% 29 H HICEZ L, Y O~ 23 W @EEICK L7-% 57 H BICER LI,

125 ppm FETiE, 29 B BICITMERESE IR EIEMRICAE A Msil A R o izn, 0% 28 AR
(ZIEEE LTz, 50 36 KON 125 ppm AECIE, fEOBEENA B Lz, 250D 7). 50
P L1125 ppm T, FFIEOMHERIEESHEIMN L, #o> 50 35 L0125 ppm T, MDD 25 ppm(5

mg/kg R/ HIZHY) LA b TSRO R &I 5B L, £, BED 125 ppm # TR
DA ERIEHED LT D, MR B PR 22 A ClE, 125 ppm T 7 A D gt & g O U
VoNRMIBORIBN R ST, A MBI, aFHER, U BRI SHERESE I 50 F5 L TM 125
ppm TH O, HemEiRE Tk, Mg L OO B IR OREN A 23580 v, HETIL,
iR ds K OVERE D T MR ORE B LT b, IgG Lobid, Mo 25 ppm LLE TR T L7
2, ZORTITEA L2 HEERFFR OV, T XTOREIEIEAGETH - 72, NOAEL
X5 ppm THY ., HET 1 mgkeg (KE/H, MT 1.15 mg/kg KE/H IZF 2 3 5 (MacCormick &
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Thomas, 1990),

VALK 7 2=V A X% 0,1,3,10 mg/kg K/ H 14 HFEENICE G325 &3 mg/kg
RE/H UL BT, T HIREEFEO#MEIgM B L OV IgE A7)k X O iat: iR &= T fifad 5
MR AE R BUE 0O #5 38) S BOG A3 il & 7172 (Nishida et al.,1990),

fEDENT Y FORYEERB TIZ. TPTA % 15 ppm (¥ 1.5 mg/kg R E/ HIZFH ) IR
HLESE, 4ATB LT HEIC, WiRERER ZOWRESS Y v E O E MR 0w 358D
bz, 104 HREIOKEE S Tix, BER k% A RTxbd 2 5 SR Ol A 7 & vz
(Verschuuren et al., 1970), S fHEHIRAEIZ LU, 2D OBGRECIE, XFRICHER L,
PUEORE R L OIS T D50 b V1 FAEMBE OB 8RS,

Y7 2=V AXE, D R U T AFARAREY(NY) ZF VAKX, U AFALAX Y
TFNAX, R T EELAR) L AT, IR IR I T D R ER I S A S B AR I
55\ (Bouldin et al., 1981, Wada et al., 1982), #i/E 7 » N Z TPTA30 mg//kg KT/ A %4
% 3~30 HRR O£ L2A, R U ATV A R K A se 1 sz e 2S & 2 MLk O &
VPR O B/ NEIS . P BAMERRIC b E BB b A RITRE O bk o o
(Bouldin et al., 1981), & 52, FY 7 x2=)L AR, NI ZFLAXCTEFEHFEIND LD
I ) SRR E A A4 U & 72 (Bouldin et al., 1981),

PR EFABR TlE. Tinestan(TPTA60% % & T2 8Lf) % 0.6(TPTA 0.36 mg/kg A #/ H (ZFH )
B HWT 6 mg/kg (KH/H Z2, M2 6 A, 6 MICHI-> TRAKEG LIZHE, £ < ORI
B E LT B AE A3 7R 53T 5 (Lehotzky et al., 1982), Sef A+ [BIMESUS R TIE, & 58¢
& HBREE L ORNTEW TR o 72, LA L, @iRERE(6 mg/kg (RHE/H) CTiE, HIB A HIE L
#“CTOITENORIENENTZ, KKREBETIX, 7o 7 =¥ I U EREGT 5 RN ERET 5
23, 7 v BMIZ Tinestan 23 mg/kg {KfE/H % 20 H 52 72541213, 77 =2 I Vi ED
BN THEIL 20 H BIZH L L7, —H 07 » b Tk, bU 7 = =)V A XOEHZ X o Tk
D2 RPEEE L~ULS EF LTz,

8.8 {EHEF
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G m e b oA X(TPTClL, MU 7FNARX, VT F)VARX)5 pmol/l w7 v hDf
BRI AR T 5 & F-7 7 F o BRI L, 2 OREE, Mo F- 727 F o0
ESGNEE D, 2L, EEEEA LRWAEEARX(R Y AFALAX R ZFILRR)T
X2 D X5 723 H 1372 (Chow & Orrenius, 1994), fEmtEs b OFEMA LA OIERIC
I, MRHERR D v o T DO ELAICIN X T, MR E R OZEME S B EN D FTREMED & 5,

MU 7 ==/ Z X3 0.5~10 pmol/L T, 7 v FDOWGEMAaEMILIZ L AL T LERH 4
FHEL, T, TR b= R K DRI AR R 72 X 7 LA Y — 4 DNA Ol bz =
F(Viviani et al., 1995), U =F /L AXB LN U A F VR RE, MO AEFICEEET, B
N AORMERZRE LW, HDWITHEZIZE AL ERITI 0,

M7 2=V ZARE, AT LAOBRHTF ¥ ANV ZHET LT =0 ALy FICEZMEDE
WIEAIT ECs0 75 pmol/L, (KW A1E 270 pmol/L THAL Y AfaHEFHRT 5, Ca -
ATPase {EMHR L OW/MIEIZE 2V 7 AOBWYiAZS FY 7 2= L AX|Z L - THES
Nd, ZOWEE, BRGTOILT T AFHIL, R 7 2=V AXIZE ST, ALV T LD
Y iAZ D ER X O Caz+-ATPase B8 L WL 7 AT ¥ R L O & 2 LTS &1
LAHEMEZ RIB LT D, AHAXFRICE > TRDH K TIE, ZORMICBIT 2EED
FTRIZ K - Th 2RBREBHAN ATEE & b5 (Kang et al., 1997),

NI AL—TlE, TPTCI O H AR O 560 mg/kg (AE)IZ L > T, 2~3 HHICA >
VWD U BERFDFIET D08, BEIR T o F N v R BT IT R B v,
TPTCl O# 513, 27.8 mM D7 /L =a—Z, 55 mM 7 /L3 —ZfFEFD 100 p M 7 & F /L=
U, 5.5 mM Z/La—AfFE F® 100 nM O B il AR U _7F R Lo THH S Mifiag
WOV T LARED ER 2@l 5, TPTCl OEHITERL, 27.8 mM D7 L3 — &
55mM 7 /L a—AfFEETFD 100 p M 7EF L2y v 55 mM 7 /b2 —Z{7E F? 100 nM
OEMEIARY XFF R THEREINTEHEMIBOA AV U pWEE LIEET S, N 7==1
ARNZ R 2 TANLRAY —TFFF S AV RIS O ERT A, BRI V> D LT v RV
LS THNY Y BOFTANED Lz Z L2k - T, HIPED v 7 ARUSICRENA T T
WABTR2ZE £ T A Miura et al.,1997),
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9. & b~
TPTA B O BART IR S5 mIER BB DR O <13, B\, IR L0
722 E2 B3 TIAERICH T 2B THY . ThIIEREER L ARICOLELS 2D,

9.1 JEH]

TPTA IZ L 5 2 BlohEBIAHE STV b (Manzo et al., 1981), BEIIARE 5 HAETIC
TPTA60% % & To#% # Al (Brestan®) # W A L CTH Y | E, R, ZAREEZHFEL TN D,
IIRBE AL DA, IRt D BAROBERE, MR EREELRRL T\ 5, BEBIZE
BT L7, LIEb< o, EilfE®E, hE&, Wi r L Tnd, ABERHZIE, ARB LT
BETIE. IR LR TV DT, REITRZ T S TWRY, fllx OFREMF O #
BlizbfRrbod, mhERxomElIT 4 HE £ Thilve, APtk 10 HE T, ZalcEE L, b
5 — NDBEFEOEEIE, ABE 3 REHIANC ., IIACK O Brestan®4 7K H CHfi FIRA L7z, 134
HOBBRE, MRS AOHE 252 Tz, ARk, BRIERIZFERITHZ TV iz, R
REEFRGENS T, ABREH, MOEUE, B, ERNEEZ, 26 ORERIT AR
4 H B Uiz, ABEHIC 24 RERNCERIR L 72 b 38 K QYR O A XDPREE L, T T, 48
+29 ng/ml(EFEIL 2 ng/ml &5 WIEZNALLT)IB LT 113+20.6 ng/ml(EHFfEIEL 10~65

ng/ml) Th 7=,

9.2 AT

A Z Y TIZBWTIE, 36 O U 7 = =LA X &G AREM OBBEMERS 652 FllZHOU
TMAE I TV 5 (Lisiet al, 1987), ZNHD 5 b 180 BlITEEMEFHE TH Y . 43 Hilidock
¥WFEETH o1, 652 61D 274 HITIL, BHICFICHNT-HEAFR T, ho 378 #iliZIE
TUAXR—MEOREEETAR Lz, RO LI Sy FREREZTV, fMBLO0T7 Ly —
PED BOG 2 7]l L7z, TPTH1%D /3y F T fillEEdl KO LLF—MEORIE, £ £, 350
B D 45 FlEs L OV FIC R S0, TPTH 0.5% D 41%, BT 109 FH 5 Fil 7L & iz
B T LA —HERISIE, 109 Bl I ob A oo, TOWEE, A X2V T THASH
TWLEEAD 5B, TPTHIZTHFEEDOREMEAZ S Z L 2R L TWVD,

10.  FEBR=E I XA O Mo LY ~o 5
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10.1 KABRER

FU 7 2= VA ZICEMOREAEMIT T 2 BT O T KRR RIS TND
(HSE, 1992; CICAD National Committee, 1997), XM EWRRIZHKTT 55 b K& 78
327 —2%2R5BLOKR6ITT7T, AFRLELT—XICEiUE, M) 7 ==L AR 3fHE~
DOIREEYIZK L THRWESEZRLTWS, LL, M) 7 2= VAXORMEEEFHERT D
BETEMRICL > TR > TV,

TPTCl & KX 2BERCHEEICK T 2 EFMENL, 5ug/l ML ENGIEE TV (Hallas &

Cooney, 1981),

YKMEDBEEIADBESEIX 2~5 1 g/l T 50%LA L3 & 71T % (Wong et al., 1982), KK D #E
FUTMAARE R SN2 b DO L0 BREMEILE W WEED D VI A OB D 20 IR R 8 E SO
DIEEIZXT 5 ECso . 0.92~2 u g/l ToH 7= (Walsh et al., 1985),

2 Vv a(copepod) & FHV 1= 96 HER B FEIZ KT 5 LCsolE, 8 ug/L Tdh-7-(Linden et al.,
1979), 2 Vv a O OFSE(Daphnia magna) Tlx, 48 FjfE&#E D LCsol% 10~200 u g/L T
&> 72(FAO 1991a), [A CEMFET 21 HB#R (T 5K 5 NOEC (0.1 ng/L Th
- 72(FAO, 1991a),

)7 2=V AZXDEREFOEMIZH L TR bIEEZMELZRTEEE L ORICAERT 2HE
(HARDE EHE, Thais clavigera 3 X O T bronn) DA »RY v 7 AWMEOE L EHIZ I 1 2 M
IR DIAE)ND D, ZOEME. PV TFARRMEM TR LN A LR LLOEEQ
ng/L) T2 = % & b % (Horiguchi et al., 1994), HEICFY 72 =)L AXEFEATLH L, B
EZNITFARARXTCROENDDLRREDA ATy 7 AFFEFHIEH N A 5 5 (Horiguchi
etal., 1997), L/L. hUZTFILAXD NucellaCE A D 1 FNZXT DA Rt w7 AFH% &
HARTEOERITTH D, A Rty 7 2B ZLAFLEVONEIZ L TREZZDT, b
V7 2= VAT 1FEORNZWNH L ELTFWE EEZ DD,

F 2 k27 1 (500 ng/LIE 3 — 12 v 8F ¥ I R T (Nucella lapillus)iCkE LT, R U 7F L
ARED b b ol H IV A LRy 7 AEFRET D, NI TFARRELHET Y Ray
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= ThHEBY 7 Ta r ERIER IS L. Niapillus DA VKR E v 7 ADREETER
\ZHNH U, Hinia reticulatus DA V' RYE v 7 ADFELRZWOSELH, ZOZLhb, RN TF
WARZE DA ViR y 7 AOFRAEERIL, 7o FaP oV BEOEFZ2M0LTEY, AR
AERIZE D EHEORERICE D2 bOTEHRWZ EE2FEHL TS, 512, M) T7FLRX
THEREINDA ARty 7 20FAT, MERLIC, KEOEMICZA be =25 L
mHlshs, ChooBZIE, N TFARIRF b ua—L p4b0 KFOT u~ X —CR%
FLET A AR A2 RIE L TWD, Ta~vZ—PE 7y FeYz  HE2o X b Y= VHEICKE

LT DN RTH D, P-450 KFEDT u~ 4 —ERE AT aA ROT v~ % —EOMH
& L C? SH489(1-methyl-1,4-androstadiene-3, 17-dione), £7=, AT oA FOT o~ —
PHEAIE L TOTZ IR EHNDZ LI > TALWICHET S &, WBHEICA v REY Y
ANFEEIND, P 7 ==V ZAXH[E CAEAEF 2 H 7T 25 L B2 (Bettin et al., 1996),

H AT 1990~1992 i LY 1993~1995 I T o - MG & I LiuX, 4 R=(T
clavigera)\ZA VKT > 7 A0 100%58D LAV TV 5, 1992~1995 EDOFHAE TliX, BHE D/ A
7 A (Buccinum undatum)\Z3F 54 VRt v 7 ARERITEIC 0% E B2 D EVH
(Mensink et al., 1996), ERKND 7 = =)L 2 XL B O FIE (e K 625 nglg A XFLEE &)X~

FIOAZEH LD D720 &,

M) 7 2=V ARDA ViRE Y 7 212695 NOEC TR EESNTWRWA, R0
XV, NOECIZIZIE1ngL D5 W3 L TFTHA A LHEEEIND,

U7 2=V AR X DS EZ R T oBL, 7€t b7 (Ophioderma brevispina)lZ
T ABOBEAEIHTHMEITHY . 0.01 pg/l TERD, T U 7 ==L A XDV
AL bDEEZ 5T 5 (Walsh et al., 1986),

FY 7 2=V AXOFMIZET 5 96 Bl LCso L, 7.1 pg/l(mA O—F, 77> b~y R
2 B LOENLLETH D Jarvinen et al., 1988), =1 DA% AV 5 dig Mt T
T, hU 7 2= 2 XD FEMETE < .30 H LCsolx 1.5 pg/L 275 L, 30 H® NOEC 1 0.15 4
g/L(LOEC £ 0.23 png/l) TH D MMBERBIZL D 7NVT A 7V A 7 BT HERBIERICD
WTOMIZEDRLETH D L b D,
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=~ Z(Oncorhynchus mykiss)% H T, JREFEDL/END 110 HEGIEHENT, 0.12~
15 nmol/L @ TPTCl, % %\ & 160~4000 nmol/L DAY 7 = =)V A X% 2T L= BN H
%, WY 7 = =)L ZAXE TPTCL &g LT, & 3 MriZ E@mEidEvy, By 7 z=12 X
3. NOEC 7% 160 nmol/L(60 pn g/L IZH4)Toh 5D IZx L, TPTCl @ NOEC i 0.12
nmol/L(50 ng/L IZHIX) TH o7, MMRHZENRETIE, ¥ - BLOM) 7=V A X E
B INT AT 7Y 2 —7 0 OfMBRRD bivic, FREOKHIC, AITxd 5 Z)H
FE7 e ) A-t N1 7 4 7 (Aeromonas hydrophila)Z JEENTE5- L, BYHPIME 2 8~
oo ¥V-BROM 7=V AXEWIIT, RKRE TS, MEIT 285001384 LT
V7= (de Vries et al., 1991),

M) TFNRAXDRERIZL - T, AFEICKH L TROREE, U o SERE OB B L OAER
DFEITIHNAONDLEVWIMENDHLDT, M) 7= ZA XL ADHRESRE X OVEHR
WA U X 9 2B % IE 4 T REMEDY & 5 (Simizu & Kimura, 1992),

10.2  PEAERET

FU T =2 = VA X2 VSR THIEEMCE Lc e, AR, B, FENE R
SNTx L THFEE KT LTV WHSE, 1992), <Y S F(Apis mellifera) |\ %19 % ECso [ L% O
I LD HfE S EVEEZ R LT D (Eisler, 1989),

N 7 2= VARG HARD T X T (Coturinix japonica)° 2V > 7 X 7 (Colinus
virginianus, bobwhite quail)lZx9 % LDso (% 46.5~114 mg/kg KETH Y . ~FE(4nas
platyrhynchos) Cl% 285~378 mg/kg AT T % (Booth et al., 1980; Ebert & Weigand, 1982;

Ebert & Leist, 1987, 1988),

TPTCl 2 mg/kg K&E % =Y U (Gallus domesticus)\Z¥# k. 19 H B 2>5 10 H RI5&RHIFR 0 #%
HULESE, MIRB LT 7 7Y £ 0 AEIZEE RO 51TV 5 (Guta-Socaciu et al., 1986),

WED % % > 7 (Anas platyrhynchos v. domestica)(30 i#47)\Z TPTH % 25 mg/kg K&/
4 HFRRAREGT 5 L. WEBED L, EIVERNIREBITEAD T 50070 2 WIEe I E EE
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< 7RY . Ee, BEOAM, PR, TS X OBIBOIEKR R b N AGEEE OZEHME RO &
% (Masoud et al., 1985), [l AFhE, FHEOMRAEIL, %iEtk 4 BWEUANICEE S 225, I8
IR TIFTEAEE L,

11. REOFE

Z< OHIRTIE, MY 7 2=V AXEAEMITHASRT, NI TFARCEMD TR LD %<
FlRFEFIEH SN TWD, b FRPREFTOAMIZH LT, NI TFALAZXIE M) T ==)b
AXEEMBRIC L 2 B ERITT2D, N 7= VAXOERBICEAT LI AL N7
FINARSDFRFED V) A7 LRIRFICE 2 TT BN H 5 IPCS, 1990; Sekizawa, 1998),
V7 2=V AXBIOZEOREFMIZ L > TED Y A7 OREL NS DILEWIZ L - TET
DU IR L OV B2 B TS O W TR E RN E ZABH D, 26D
JREZHOWTIE, P 7 2=V 2AZXDY 27 5HliZ SR T 572012, R LMIENLETH D,

1.1 fEE~OEEORR
11.1.1 %= FOFRER L O &S

2T D ERN T — Z I AT H#RZ2W, TPTA BAIOW A X 2 2 6o R o @
T, fRREE S b AR 2, 3 B2, Xy F 7 A KT, HEE ORISR
MIn<Tnd

Ty MY 7 2= VAXLEWERZEOEE L TH, BIUIMRD TELS | B HICHE Ik
HEh, —fiERPICHEH SN2, TR IR T, V7 =2=VAX £/ T ==L AKX
BEOHH AR TR SRR L 72 D, WIRES LT MU 7 = = L AL EWIT, 17720 %<
BRI C SR S 223, D EIIMMOESRICEEIND, M) 7 ==V AW E BT

&L W - I RAIKAFIIIC R B ICIRET D,

MU 7 == 20, BEREOBMFII S L THREREZIILD LT LI EIEREEL T,
RHRIZ B 2 52 2 I EIEWE T, AEld 2 VIR AL KIET R, Ko Dk
PEE(LOAEL)I3¥ mg/kg BREDH 2 WIIENL T TH D, Eio, WOWRERE TOBRBMK, B
. MBI DT R b — X i/ MERIZEB T 2 v T Aot RO & OfEIR G E
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29, ZHNDORAEMTFIZONTIX, BENEF THLIN, BZLL LitomEE2FHHTE S
B LA H DI BN,

FEERENY) THIEE S DU B S X OMRSHMIERR E O 72 D Sl A HEIZ DWW TR 7 1R
To P 7 z= AV AXEEMORBMERIEIITEEDO L O TH Y | HlE L OHEEMERRIZ I T
DN, KRR L O AICHTT 5 NOAEL 1%, £ Eih, A X T 0.21 mgkg {KH/H (52 %

#%). 7 v hT 10 mg/kg KHE/H (29 HE#)., 7 v FT0.014 mg/m3 (4 WREFE) ThH o7z, FV

7 2 =)V AR B AMED D WD ITE s 0,

B IS KO AR B 1T, BIRBCC AT IR W oW (7 3 ¥ & W72 ssifilig 0 #5054 1.0
mg TPTA/kg T/ H), HiA Ykt I OVE & JEFLUE O F OB IR & 2 N I3 Iig o> B2 & DR N (Z
v o 2 HAGER, IREFE S 1.5 mg TPTH/kg R&/H ; NOAEL: 0.4 mg/kg {AH/H), B X
OV ECIR R E RO T (7 3% &2 Wikl 0 & 5084, 0.9 mg TPTH/kg (K5E/A) 78 &
MEENTND

Y7 2= VAEEWITRE 7 0T ) CREDOIKT(Z v h ORI LD 2 FHEE, 0.3
mg TPTH/kg KE/H D X 5 e BARIRE T ), U ko (Z > b & Hviz 13 1l OR AT
BTl 1.756 mg TPTH/kg K/ H 35 L 0V 13 # O AR Tl 0.338 mg TPTH/m?), Wi %

DI O ZEREEEFLZ O T > N & AW 238 ORGSR TiE 1.5 TPTCUkg (KE/H 72 5 NZ~
U A% H - 28 H OIREEFRER Cld 5 mg TPTH/kg (R H/ H) 72 & DG R 2 984 R~ §,
IO OREIT, —MKIT, BEX D SO T D L,

7 B ORE DR 5B IC BV T, 0.3 mglkg (RE/H CRFHBRUER L OMREBINEOK
T LW I RHE~DRENL SN2, 0.1 mg/kg AH/H %2 NOAEL O A% & L=, LA
WZATONTZ 2EMD T v MZEDERT, LV mWIRETHOT 2722085 A KB DD 237 5
N2 b blEELZ NOAELfEE LTW5S,

11.1.2 FU 7 ==L 2 XOFEEHMER E HYE
U7 2= VAX~ORENERRICET 2T —ZIZIATEN TV, T ORI, HHAE

RE L TOMREES IO ER L VAR ~DORELEZEZ VR, TEA7E TN 7=2=
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AXDIEPLI FOWATRT ZRET DS TH D,

2208 VTR D b Y 7 = = VA XDREIZET DT — IR0 T OWEE - AL
FRRMEERL LORETOKBTHRIESNIZ MY 72V AXDRE LSV EEET D &
NODOEEPIZ Y 7 ==V ZAZXRHERD L LTIFET D L ITEZIT 0,

(Y

—fED AL ~DBLRBEBERKITI Y 7 2= VAR THERSN-EMOBERTH S, BRR
BROEEE, HOLWIIEMFTORKEEERENORBELHET 2L, BREZBREHE L
TLEIY, TN, BYOTXTR M) 722 VAXTREBEIN TWDE DI TidZe, £k,
TR BN R RBEREBRETH L1307 5Th 5, WHO(976)IZ L > TERE S iz
KO B9 % i 1E A2 (Good Agricultural Practice) 7585F S L CW AR Y | ALEE % %2
BB L OEEEED ) SD R 7 2=V ARXDERBREIL, WD TOLEHLIVITIFEAL
BIZELVWETHLIEBEZDLND, LIER->T, —MRAICKTDHREOELRL— MI, PG
A MUERENTZ MY 7 2 =V RAXTVEYE N AR KO EBEOBEIC X 5 AletEs &
W EPEORBICR SN R 7 = =V RO LAULI D | HEEEIAD S D15 Y38 E sk,
N7 2= VARXNREE L AWEEHIC K> TAEMIERNICER SN D fRRERH 5,

JMPR (2 & - TRABIUZKT 2 ADI 2 EET 272010, HARRFHOFEE A (2> & B gD
bt T 5 (FAO, 1991b; WHO, 1992), 2E—IZ, 0.1 mg/kg KH/H O NOEL(Z > kD 2 4%
OREBRO @ AR T, AMEROBD RO Z LI X DN, RiEFfREE LT 200 #F L,
ADI %# 0~0.5 pglkg{AkEE L7z, 12, 7 v bO2FORERT, FECHINEE X, miFH O
$gE v 7 UMETF L2 & 51557 LOAEL 0.3 mg/kg K5/ H I AR HE IR %K 500 %
U. [[f#kD ADI 215 T\ 5, BEEIC AN NOAEL 1, T v b & M- 2 BB (F
B L O Fe ORI OMERET, Pl L O IR E 823 &R IFHISEA) 2 51372 0.4 mglkg &
H/H, 7y bo 13 HORBR(EHET, AMEROWBA, IgG OIK T, HFHEOHX I EEOH )
? 0.3 mg/kg (RE/H | A X OFBR(EIRE CHFROARR EROHM, MiHhor 7 Iv/rn
7 DR D 0.21 mg/kg /B | 7Y X O AT RERGE R CTRMAEEAHE) D 0.1
mg/kg (KE/H TH D, WHO £/ 77 7121, EiL 2 FEO RN HESZAREL O HRIZHOW T OB

IR {ECANAR
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11.1.3 U 27 ORAHES]

BN EHOHBERIZELSE NSV | FEFREICHHIBIC L 28V RH DD T, BB X
OB U IR LI BIREAICHER - 2 1 E3 003 e 0 MR &0, I B 5 Y 27 O
2720 Hugh B OB &, BROEMEOMEEEL AL, HEME OFFE LG 44
BRIHZMLT DL ThD, UV AZFEICET 20 < 200z Tied 5,

HARIZEBTD~Y—7 > "R Ty Matiic o THEIE N7 Y 7 = = L A XOBEEIE,
1997 4T, —AM720 2.7 pg/HTh-o7z, TOEIEL, 1992~1997 4EiZ, 0.6~2.7 ug/H T
ZELTWD, HE—HEREDVEIL 10 HiONZEE & 1 @ O&FT & ORI 2 50
&b oTz, FHU EICRMEZERL T AiRkE &5, HFEHHICHSZD, ZDXkoH7%
AEEEB I REOSOEEZBEICANDILEN B D,

U7 2=V AXOEEEEZ JMPR @ ADI O &1E(0.5 ngkg KE/H) LKL, 20
X, KE 50 kg DHARAT25 png/HIZHY TS, BAZEO~—2ry NASR 7w Mot
BT AEBRELHETSE ., ADI D 2.4%H 5 \NE 10.8%TH 5,

INDDOT—XIE, BRALPOREREZH# U ITHIE, HARDHEEZICE > THRIMEDO NY 7
= =V AR K DV Y A7 T AR D 5 5 Z & AR LT 5, 1991 FFITHE S
NEHRRIZBITD~—7 >y bRy MEETHRROBIREHEMAS LT, Lo
HW a3 T 200 Th D,

FEROVZAZFHEE R Y 7 = = VA GO T — Z TSN THUTObRIZ b D TH 5,
ROBRBCELDVAZFETIE, NI TFARAXLEOBEE LIZEREZBICANDLEND D,
N7 2=V A XA ~DRFFTIZL DV A71%, RIU XS R B2 R OFEA X{LEW
k227 LEDbEL L TOWHEN LY KBRS Lo 5 (IPCS, 1990; CICAD

National Committee, 1997).
11. 2 BREEFCEITKIT 2 FHf
Y 7 2=V A XIMESLCHMTOEREZ S T-O0BEHIHWO N, £, HHFEOEIH

DOFREA & LT, BRETICAVIAATND,
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PY 7= = VAR E S WAET D L0 S FEND, WS NT LIS DML
WBEZT RV EZ R LTV D, HROMEAHE D BESNRN L 0D FRE, R
YEDAEMNIAT L OB BEFFI RN L Z2RR LTINS,

FY 7 2 =V A RIEREE T OF 2 OAYFEIHR S TRE CTHROWEEEZ R LT 5D, Kb

ZHEDEBWNEEL LT, Rty 7 Z(AROHRB) R H T 558 B2 5H< 1ng/L TR |
7k FTOBOEESE 0.01 ug/L Tl L CW5, 2P a(Daphnia magna) DEHE21 H
MEFEIZxT 5 NOEC, 8L =1 2% 5 NOEC(30 HM&E#ENL, ZnZi, 0.1 pg/l B
FN0.15 pg/ll THDH, MR LOWKEETE ORFEE, BHHI L OIR LIS T 5
ECs0l¥ 1~2 png/L THDH, TAIKT S LCso (30 HMBFE LR L LI L~V TH D,
PEFAMEMEFH Gt OB AT 5 LCso, X ¥ 2 TO 48 FEffE] LCso. MFHTD 96 WEfH]
LCso))lE., 1~10 ug/L TR.HIT-,

B M D W EFHEEI) R A R L, 0.01~0.1 ug/LUFTH D, REZMENEEE
BB LOFAETIIRSL< 1 ug/LU FD LV ORZEZRT,

HARICEIT 2 8BEHT Tlk, 1992~1995 £ T, MU 7 ==L A XD L~YUTERNEL LR
R CIE, KB X OHEREY R T, Fh i, 2.5~3.0 ng/L B LW 1.5~2.3 ng/L Th-oT-,
EYOBRBEN CTORTEIL, M) 7 ==V AXEEMR E T, WO S, il ERni
FoTRELELASN, ZIbT256DTH D,

WABMIZEBITD M) 7 2= VARXFROA ARty 7 22535 NOEC 1F#%E 41T
R, EBRIICIE, EAICKY Thais BICH LT RY 7= A XX E M) 7F LA X LR UHE
E&FLTWS, Nucella BTIiE, P 7=2=AZAXF Y 7FAZALXL0 BIEMMAT, L
MLAENE, AERNEEEIE N 722 ZXOFR Y TFAZRLD bE, 20O EH
5, N7 z2= VXX % NOEC I ng/lL D5 WMEENLLTFTHA D LHfEESIND, =
DOHEFADRBEREIZH > TBEINIZHAEA R=S DA ViRt Y 7 ARTZ OHEE Z XFFT
BHDTHD, BEPTIE N 7=V AL b Y TFLRROERERIIAE L 570, Thais
BTBEI NI A VAR Y 7 A~OWLEYORGORIGZHET 22 LT TERY, 2O
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ENE, BIERA Y MR T2 A ZAXHL5WNE N TFARAIOWNWTNEHEH LT,
PEDEFHEEY OEMAEEB IS LERICORNDLZ IR A I,

12. EFKEERIC X 5 2k TOFE
FU 7 2=/ A X% 1963, 1965, 1970, 1991 42 JMPR IC L » TEHMli&E TV 5

ERER 2B EROSBEB LRI Y U703, KAXEICETR L -ER b E L2 — R
(International Chemical Safety Card, ICSC 1283) D H /RS TV D,

13. b hOEFEOIRHER L URSLE

b FDREFA~D AP — RIZHONWTIE, PO - RELES JOHRREIER EE2FDO T, K
SCEICHEEH L7 [H B % 20 7 — R(International Chemical Safety Card, ICSC 1283)
DOHIZIRENTWND,

13.1 bt FORE~DONANY—FR
FU 7 2=V A X LA RIERICHE L RIT L, BAEZBZ ) mTRetEn b 5, FEEBEMW T
WX, AICH T AREBEB LORAREED RO TV D,

13.2 [EMi~DBE
RIS EREEZ B 229, Y 7 2= 2 LW RE LT iR o PElc skt LT
TXRERZREBE RN LBETH D,

13.3  fEEEEALC T 281
EEER T 0 7T A0 RERICET 2 EHHRERRZEZERY ANSRETH D,

13. 4 JWiI L OBEE
P 7 2=V AR IEZ @ L TRINENS, WM LIZEE . KA TR AR #E &

Wit B OO 72 LI U 22 38 i 2 & T T ide b7, MU 7 == v A X{eEeWE HE
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KD 2 WITNINZ AN TE AR S 720,

N T = =V AL E M R BT S 58 B EARICAND,

14, BUTORE, TA FT74 B IO

BEOHH, A FT74 B8 L ONERERLMEIZEET 5 FHRIZ,. ¥ = —7 ® UNEP Chemicals

(IRPTC)H AFRIHETH D,

HLHENCEBNTED b NTALFIE OHBIRE L, Z DEOEROMHIIZINTDHA+5)

CHESNBGL2D0THL L 2R L TBLERDH D, TATOEOKRFIBEIOTA T
AVFHESND bOTH Y wHANS, WY LBH L RICB W THICRIES LD BER D 5,
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Table 1: ldentity and physicalichemical properties of some triphenyltin compounds_*

Triphenyltin hydroxide

Triphenyltin acetate

Triphenyltin chloride

Synonyms

Chemical Abstracts Service
(CAS) Registry Mo.

Meolecular formula
Maolecular weight

Melting point

Solubility in water (20 *C)

Solubility in other sclvents
(20°c)

\Vapour pressure

Log Ko

Fentin hydroxide; TPTH
TE-87-8

CasHie03n
3g7.0
122-1235"C

1 mgllitre at pH 7
greater at lower pH

10 glflitre (ethamol)

171 gllitre (dichloromethane)
28 gllitre (disthyl ether)

50 gllitre [acetone)

0.047 mPa (50 °C)
3.43

Fentin acetate: TPTA
800-95-8

CxHiw0:5n
408.1
122-124 °C

8 mgflitre atpH &

22 gllitre {ethanol)

a2 gllitre (ethyl acetate)

5 gllitre (hexane)

460 gllitre (dichloromethane)
a8 gilitre (toluene)

1.8 mPa (80 °C)
3.43

Fentin chloride; TPTCI
538-58-7

CwHClSn

385.5

108 *C

40 mg/flitre (pH not given)

moderately scluble in
arganic solvents

0.021 mPa

* From Tomlin {1907); NLM {1988).
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Table 4. Reproductive and developmental toxicity studies on triphenyltin.

Species
(strain, number/
sexidose) Study design Effects Reference
Rat In a two-generation reproduction study, rats were given TPTH in diet  The number of dead F, pups was increased and mean litter size Young. 1286
(Wistar, 30/zax/ {0, 5, 18.5, or 50 ) during h, mating, gestation, and decreasad at 18.5 and 50 ppm. In F: parents, the body weight
group} [actation for one litter per generation. Clinical signs. body weight, Ealns and food consumption of both sexes were lower at 50 ppm.
food consumptien, mating performance, and reproductive 30 ppm, the relative weights of brain, testes, owanes, adrenals,
meters were observed. wel of parents and were leen, and heart were increased in F, andior in F; adults
pazrvec;t:n:led Pups were sr_-lJ-ned%a-I gm fupgmss m pups am.sgld F-weanllngs A dose-related decreass was observed
and the number of stilbom and live pups. in spleen and s weight in F1 and Fz weanlings at 50 and 18.5
ppm {equal to 1.5 mgikg body weight per day). The MOAEL was 5
ppm, equal to 0.4 mgikg body weight per day.
Rat TPTA or TPTCI (0 or 20 wigight per in diet) was In rats sacrificed after 21 days, all & i phases Snow &
{Haoltzman, 13 dosed for 20 days. Four gr?mgs from eagh gpr:mdauzre samﬁ] cedon  were ssen, but there was aﬁneml mpmm s;i-;ln'n. and 1883 Fare.
males/group) day 21, and the remaining animals were sacrificed after 4 more the distribution showed some inance of immature spenm.
days with test diets and a recovery period (70 days). Distribution of Recovery was seen after the T0-day control diet. Treated animals
the eight phases of spermatogenesic was observed. ate about two-thirds as much fiood as the controls.
Pragnant rat TPTCl was dosed by gavage at 0, 3.1, 4.7 or 6.3 mg'kg body In successfully mated females, TPTCI prevented implantationina  Emaetal,
(Wistar, 10-13/ welEhtpeldayundayﬂmdayauf tation or at 0, 6.3, 12.5or dose-dependent manner. The r1 rate was significantly 1887
group} mg/kg body weight per day on day 4 to day & of gestztlnn decre; after admnlsntloﬂ on days Oto 3 at £7 and
Danswesmﬁnednnday?ﬂufgeﬁtztlnn Mumbers of live/dead 6.2 mgikg body weight da_l%a'ddayslimﬁat 12.5 and 25.0
fetuses and resomptions were oo s were sexed, mg'kg body wiﬁh'tperday TC| cawsed larger failures in
weighed, and inspected for mdformatlnns extemally. implantations when administered during earfier stages of
blastogenesis.
Pragnant rat TPTH was dosed at 0, 0.35, 1, 2.8, or & mg'kg body weight per day A dose-related decrease in body weight gain and food Rodwell, 1885
g—.q.le-DaMEy. on day 8 through day 15 of gestation. On day 20 of ta'nln all consumption was seen in the 2.8 and 8 weight per day
igroup) rats were sacey . Chinical signs, body weights, an: groups. At 8 mg/kg body nelght pe( day, an abortion in one :Iam
ca:nsurrp‘hoﬂweree'xammd After saﬁ'rﬁne.ﬂﬂedunsmre increase of number of dams, total [itter resorptions,
obsenved for number and location of viable and non-viable fetuses, early resorptions. and sign nt decrease of number of viable
early and late resorptiens, and the number of implantation sites. fetuses and fetal weight were observed. The incidence of
Thee ra lutea were counted. Fetuses were weighted. sexed. and  absent'delayed ossification was increased in high-dose litters. The
examined for external. internal, and skeletal anomalies. reentage of fetuses with hydrocephaly was 0.4, 0,10, 0.4, and
1%, and with o ocele 0.2, 0.2, 0.2 0, and 0.5%, respectively,
for the 0, 0.35. 1. 2.8. and & mg'kg body weight per day groups.
There was no evidence for TPTH-induced imeversible structural
effects. The MOAEL for maternal toxicity was 1 mg/kg body weight
per day, and for embrytoudeity, 2.8 mg'kg body weight per day.
nant hamster  TPTH was dosad by (0. 225, 5.08, or 12 body weight ~ The 12 mg/k e day group showed a decrease in Carlton &
r‘sﬁ per day) from day tgamt‘; All dams wers i Dgun g:‘estat?on mean v%emgalndfgﬁmngum p weight, and death  Howard, 1882
20—25.gruupj day 15. The grawid uterus was weighed, and 3 lutea were (4 animals). Two animals died in each of the 2 25 and 5.03 mg'kg
counted. Fetuses and resomption sies were Fetuses were body weight per day groups. The average number of minor
weighed and observed for extemnal, visceral, and skeletal anomalies of fetuses per liter and dela ossifications were
ions. significantly greater among the 12 mg/kg body weight per day
roug. Th;;tecasdesnfh pho:lfsh\;\eareseenza.DBrrg’kQ
weight per day and one case rocephalus was seen at
12 mg'kg body weight per day.
Pregnant rabbit TPTA {0, 0.1. 0.32. or 1.0 mg'kg body weight per day) was dosedby  In the 1.0 mg'kg body weight per day group. one dam died, three Basder, 1987
gHimalayan, g::age from day & to day 18 of gestation. On day 20 of gestation, dams aborted, cne dam q_al.le a premature delfivery, and two dams
Sigroup) the dams were sacrificed. Dams were observed for dinical signs, had intrauterine deaths. The number of mplamznuns and of live
body weight. food consumption, number of resorptions, fetuses decreased at 1.0 mgikg body weight per day. Mean fetal
implantations, corpora lutea, viable and non-viable tissues, organ weight, u'm'u‘runfoeﬂgth and placental weight decreased in
weights, and macroscopy. Fetuses were weighed and examined for pups at 1.0 mg'kg body weight per day. At 1. I:Imgnlcg body weight
sex, length, and extemal, intemnal, and skeletal anomaliss. , four showed e with protrusion of
intestinal coils or liver tissue. Shght retardation ufskeleﬂl
ossification was detected at 1.0 mglkg Ixxa‘grwecgh
increase in the number of fetuses with fewer oss caudal
vertebrae. weak ossification of the hyoid bone, and non-‘enly slight
ossifieation of the os pubis in some fetuses were shown. NOAEL for
matemnal and embryo toxicity was 0.32 mg'kg body weight per day.
Fregnant rabbit TPTH was dosed by gavage at 0. 0.1. 0.3, or 0.2 mg'kg bedy weight ~ Two rabbits from the 0.0 mgikg body weight per day group Redwell. 1087
(Mew Zealand per day on day & to day 13 nfgesmlnn Dams were sacrificed on aborted. A dose-related decrease |nrreanho-dy'w2|ghtgalnand
white. 22/group) day 20 of tion. Compora lutea, earlyllate resorptions, and food consumption was observed in the 0.3 and 0.9 rrg"kﬁ
numiber of mplantations were counted, Fefuses wene wei weight per day groups. Mean femllveidnwaﬁlcmern

sexed, and examined for external, skeletal, and visceral anomalies
and developmental variations.

mg' hod)l weight per day group. The NOAEL for matemal
toxicity was 0.1 ik weight day, and the NOAEL for
Entrrg:mimy nll.\spnga g hgdym@typerday
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Table 7: Toxicological criteria for setting guidance values for dietary and non-dietary exposure to triphenyltin compounds.

Type of test

Crganisms (route of exposure,
duration of test)

Results/remarks

Single exposure

Short-term

Long-term

Genotoxicity

Reproduction

Teratogenicity

Immunotoxicity

Neurotoxicity

Rat

Dog (oral, 52 weeks), rat (dermal,
29 days), rat (inhalation, 4 weeks)

Mouse (80 weeks), rat (104 weeks)

In vivalin vitro

Rat

Rabbit

Mouselrat/guinea-pig

Rat (& weeks)

LDgy 160 mg TPTH/kg body weight

MOAEL for oral, dog: 0.21 mg TPTH/kg body weight per day, based on
relative liver weight decrease at effect levels; NOAEL for dermal, rat: 10
mg TPTH/kg body weight per day, based on erythema, mortality,
lymphocyte decrease at effect levels; NOAEL for inhalation, rat: 0.014 mg
TPTH/m?, based on IgM increase at effect levels

NOAEL for mouse: 0.85-1.36 mg TPTH/kg body weight per day, based on
decreased body weight at effect levels; NOAEL for rat: 0.1 mg TPTHikg
body weight per day, based on reduction in white blood cell counts at
effect levels

Mostly negative

NOAEL: 0.4 mg TPTH/kg body weight per day, based on decreased litter
size, pup weight, relative spleen/thymus weight in weanlings at effect
levels

NOAEL for maternal toxicity: 0.1 mg TPTH/kg body weight per day, based
on decreased body weight gain at effect levels

Immunosuppressive; LOAEL: 0.3 mg TPTH/kg body weight per day in rat

Toxic at 0.36 mg TPTA/kg body weight per day in maze learning test
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APPENDIX 1 -- SOURCE DOCUMENTS

NIOSH (1990)

Copies of this source document ( Criteria for a recommended
standard. Occupational exposure to ethylene glycol monobutyl ether
and ethylene glycol monobutyl ether acetate; NIOSH Publication No.

90-118) are available from:

Publications Office

National Institute for Occupational Safety and Health
4676 Columbia Parkway

Cincinnati, OH 45226

USA

(513) 533-8471

This document was prepared by Joann Wess and reviewed internally
by staff of the National Institute for Occupational Safety and Health.
The draft document was reviewed externally by Dr F. Mirer, United Auto
Workers; Mr M. Gillen, Workers' Institute for Safety and Health; Mr F.
Burkhardt, International Brotherhood of Builders and Allied Trades; Dr
J. McCuen, ARCO Chemical Company; Mr W. Lypka, Graphic Communications
International Union; Dr H. Veulemans, Laboratorium voor
arbeidshygienne en-toxicologie; Dr E.M. Johnson, Jefferson Medical
College; Dr J.V. Rodricks, Dr J.S. Ferguson, Dr R.M. Putzrath, Mr M.
Fitzgerald, Chemical Manufacturers Association; Dr L. Welch, George
Washington University; Dr P. Sharma, Utah State University; Dr R.
Elves, Department of the Air Force; and Dr F. Welsch, Chemical

Industry Institute of Toxicology.
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ATSDR (1996)

Copies of the ATSDR's Toxicological profile for
2-butoxyethanol and 2-butoxyethanol acetate (draft for public

comment) may be obtained from:

Agency for Toxic Substances and Disease Registry
Division of Toxicology

1600 Clifton Road NE, E-29

Atlanta, GA 30333

USA

This ATSDR draft document has undergone internal ATSDR review.
The document has also been reviewed by an expert panel of
nongovernmental reviewers consisting of the following members: Dr W.
Decker, Private Consultant, El Paso, TX; Dr A. Gregory, Private
Consultant, Sterling, VA; and Dr R. Rubin, Johns Hopkins School of
Public Health, Baltimore, MD.
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APPENDIX 2 -- CICAD PEER REVIEW

The draft CICAD on 2-butoxyethanol was sent for review to

institutions and organizations identified by IPCS after contact with

IPCS national Contact Points and Participating Institutions, as well

as to identified experts. Comments were received from:

BASF, Ludwigshafen, Germany

Chemical Manufacturers Association, Arlington, USA

Department of Health, London, United Kingdom

Environment Canada, Ottawa, Canada

Health and Safety Executive, Liverpool, United Kingdom

Health Canada, Ottawa, Canada

Ministry of Health and Welfare, Government of Japan, Tokyo, Japan

National Chemicals Inspectorate (KEMI), Solna, Sweden

National Institute of Occupational Health, Budapest, Hungary

National Institute of Public Health and Environmental Protection,

Bilthoven, The Netherlands

National Occupational Health & Safety Commission, Sydney,

Australia
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Oxygenated Solvents Producers Association, Brussels, Belgium
United States Department of Health and Human Services (National
Institute of Environmental Health Sciences, Research Triangle

Park)

United States Environmental Protection Agency (National Center

for Environmental Assessment, Washington, DC)
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APPENDIX 3 -- CICAD FINAL REVIEW BOARD

Berlin, Germany, 26-28 November 1997

Members

Dr H. Ahlers, Education and Information Division, National Institute

for Occupational Safety and Health, Cincinnati, OH, USA

Mr R. Cary, Health Directorate, Health and Safety Executive, Bootle,

United Kingdom

Dr S. Dobson, Institute of Terrestrial Ecology, Huntingdon, United

Kingdom

Dr R.F. Hertel, Federal Institute for Health Protection of Consumers &

Veterinary Medicine, Berlin, Germany (Chairperson)

Mr J.R. Hickman, Health Protection Branch, Health Canada, Ottawa,

Ontario, Canada

Dr I. Mangelsdorf, Documentation and Assessment of Chemicals,
Fraunhofer Institute for Toxicology and Aerosol Research, Hanover,

Germany

Ms M.E. Meek, Environmental Health Directorate, Health Canada, Ottawa,

Ontario, Canada (Rapporteur)

Dr K. Paksy, Department of Reproductive Toxicology, National Institute

of Occupational Health, Budapest, Hungary
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Mr V. Quarg, Ministry for the Environment, Nature Conservation &

Nuclear Safety, Bonn, Germany

Mr D. Renshaw, Department of Health, London, United Kingdom

Dr J. Sekizawa, Division of Chemo-Bio Informatics, National Institute

of Health Sciences, Tokyo, Japan

Prof. S. Soliman, Department of Pesticide Chemistry, Alexandria

University, Alexandria, Egypt (Vice-Chairperson)

Dr M. Wallen, National Chemicals Inspectorate (KEMI), Solna, Sweden

Ms D. Willcocks, Chemical Assessment Division, Worksafe Australia,

Camperdown, Australia

Dr M. Williams-Johnson, Division of Toxicology, Agency for Toxic

Substances and Disease Registry, Atlanta, GA, USA

Dr K. Ziegler-Skylakakis, Senatskommission der Deutschen

Forschungsgemeinschaft zuer Pruefung gesundheitsschaedlicher

Arbeitsstoffe, GSF-Institut fuer Toxikologie, Neuherberg,

Oberschleissheim, Germany

Observers

Mrs B. Dinham,! The Pesticide Trust, London, United Kingdom

Dr R. Ebert, KSU Ps-Toxicology, Huels AG, Marl, Germany (representing
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ECETOC, the European Centre for Ecotoxicology and Toxicology of
Chemicals)

Mr R. Green,! International Federation of Chemical, Energy, Mine and

General Workers' Unions, Brussels, Belgium

Dr B. Hansen,! European Chemicals Bureau, European Commission, Ispra,

Italy

Dr J. Heuer, Federal Institute for Health Protection of Consumers &

Veterinary Medicine, Berlin, Germany

Mz T. Jacob,! DuPont, Washington, DC, USA

Ms L. Onyon, Environment Directorate, Organisation for Economic Co-

operation and Development, Paris, France

Dr H.J. Weideli, Ciba Speciality Chemicals Inc., Basel, Switzerland

(representing CEFIC, the European Chemical Industry Council)

Secretariat

Dr M. Baril, International Programme on Chemical Safety, World Health

Organization, Geneva, Switzerland

Dr R.G. Liteplo, Health Canada, Ottawa, Ontario, Canada

Ms L. Regis, International Programme on Chemical Safety, World Health

Organization, Geneva, Switzerland
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Mr A. Strawson, Health and Safety Executive, London, United Kingdom

Dr P. Toft, Associate Director, International Programme on Chemical

Safety, World Health Organization, Geneva, Switzerland
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