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<BEHEOBE>

2003£7H 1H BEABBRELY BERERZETMIC >V TER, BRE
OBz _

2003 7 H 18 H w3ERMELERS (EH %I;EEHED%)

20074R 10 A 22 B B 1EMLEDE - BRmE s S mEaE ke

2007411 A 28 H &1 E{b¥WE « (5 EEMHEELASBEL

20084 2 A 14 A F 226 EARELSEES (BE)

200842 H 14 R £V 20084E3 [ 148 EENSLOHER - BHOREE

200844 A 15 H {b58E - {ﬁﬁ’é%’EEFﬂﬁﬁArﬁi "REZEEESE

- BE~®WE
|
<BRELEBLSFESLE> :
(2006 ££ 6 H 80 HE ) (2006412 H 20 B £ C) (2006$12ﬁ 21 B b))
FHRME (ZEER) FHERE (FEE) Rt BYUZEEBER)
FRAE (ZERRE) AL B (ZEERHE) /IRETF (ESEEREY
INRET INREF EE
WA F ®kE Fi—I1E
R 2 B A —I1E EITHF
AR E— JEITHF R
ARE B AHEE— _ AEE—
*:20074E 2 A 1 Hhb
** 200744 H 1 B
&

<ASREREQELNE - LEMEEMPEELERT—F V55 ) —F
HNEELE>

(2007 £ 3 H 31 B=ET) (2007 £ 9 H 30 BET)
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EH BE | K BE
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'%ﬁ%ﬂ*ﬁ%ék?%gkbf\$wA?»?EP®ﬁ&@%%%?ﬁ%ﬁo
7.

B L - BRI, A s (Zv b, BAEY M. BEMEEMRER
(Z vk, AX%), BIEBUERB R ORRAMEREE (5« M), EJE - BAESERER (v
VA, Fv b, 4X), BLEERRECTHD, B

ﬁwATN?EFﬁ\§<®EﬁﬁﬁﬁﬁﬁﬁhT%ﬁﬁ%éﬂ\%%@%KE

TERDBERBRO —ELE b DRARBRBITB TR A & 41T U
5T i, i‘%i{z‘:%ﬁ%ﬁi‘/u%g‘k%i bz, LHrLARD, EREBY TORD
%ﬁu%mfm\%%&%ﬁk@@ﬁ%ﬁ%%hfh&w:&%\ﬁﬁ%@ﬁ»A'
TIT R Rk, EmiE. BRI EEN TSR R b Eio, EREREMICE
%Téﬁﬁt%ﬁé%@ﬁ\%Eﬂk%<&ﬁT5:&¢E%%é%K%%L\$
VAT ATE FERARORORFICHBT BB AMRBETE 2R, EHEC
bL, BELRET I AT THE LES bk,
- IDIREOHIL UTiE, BBEDKELEL FRIC, 5o FEHE 2 17y
ﬁ*&%ﬁﬁf%b%htﬁﬁ%&ﬁﬁ*%@ﬁT\@Eﬁ&\%%ﬁ%®mg\
MEOBOLEEORN, BLFELORERORMET Y FHA > » & L. NOAEL
156 mefkg BE/BAELTHD LHB Lic, THhERILE LT, 2 10, fks
10, RO ERM 10 O RBERGEH 1,000 TR L= 15ug/kg K7/ A 24— B E
B (TDD ¢BELE. |




. HEERMEOBE
. R

BB T, KFOT I EBOERME L ER, 4+ L E0WER KRS L
TERSND, ZOMBRICBITBERERME LT, SALATAFE R
TENTATE FERDH S, T, KBTI, o8FUEIERBROTZ UL

BREBSOREE LTERSNS,

WA= U (RVATITE RAKEERK) : AREESR - [RER -
BAEEEN KD 7 & — L BHEEEL REFEER, ~FFAF LT 530,
Ny Fx AU b—VEE B HER FOM—RBEA. H%Aﬁﬁﬂ

Bopy, RIFALLTATE N (2R 1)

. —iE4R
RNVLTNALTFE R, AFALTASFE R

. bE4
IUPAC
s AFF—n
¥4, : methanal
CAS No. : 50-00-0

BFR
HCHO

. DFE
30.03

. LR

MEEMR  FENRREOHLEE,
s (C) 1 —92TC "

WA (C) : —20C

IE (Kk=1) : 0.8
K~DIEMRME  ERIC LSBT S
EAE . —

AT I VHRERE




8. WITHANEF
(1) ZTOHREESE
AGERICE S AEEEE (me/L) : 0.08
TOMDELE : JGREBORERUHEDELE 0.008 me/L

(2) ENEEOKEREEE-EHS FS12E
WHO (mg/L) : 0.9 (& 3 kg 2004)
EXREHERL (B3I background document, 2005)
EU (mg/L) : %L
U.S. EPA (mg/L ; Maximum Contaminant Level) : 72 L
BINKKRENA RFA4 2 (BHR2) : $88HE 0.1 mg/m3 EHRET 30 4>

I REEICHKRINEZOHE
WHO SEKARE A A K5 A 2, EPA/IRIS ® J A I, ATSDR OFEMS2H 70 o

7AW IARC DF ) 7T 78RR, BHICET AT AR EMNMELZRE LT (B
ﬁﬁ 3'\‘10)0

1. BHEICETIHENAR
(1) KREEE
D HERTOHER

RALT VT E Rk _RCoMBIC R KRB EETHY., EY o, 7Y
Yy AFF=URETa Y v oRETICERSRE, 2. N SR O-AF
MEBBOBA FALIC Lo ThERESNRSE (BE3),

@ WU, 5Hm ,

B MRUESIILBWT, ERENERVAT AT Rid, BSICEE» LR
REand, BEBNER T, VU7 IV, AVATATE FERELIZ
< hole (R 3),

HFER LA AT AT E K (0.4-0.9 pglemd) 2490 (B, 5 00) O&E
B L., 24 KFEBREET S L. EREENPLORE 62%). ERBHTLY
DEEORBICHEAEN (34%). BREORMANEE L, BRBERITHE
FIELS, BREORETH 0.5% Thoto, HEEM 24 BEEHIC, TR LY
WOERNAT R, BHED 0.2% Thol, FAVATAT b FKRKIL, B
BALLLETEL, BEALRBERELZVWEERTEZ (B2H11),

ST%HFNATNTE FFIE (1285%DAF ) —&ET) 120 mL (B A7T
AT e F 624 mg/kg {FE : ATSDR#H) 280H L7z 41 mOL T, Bl
AFIZMEFICREDE THEXBBEE L (BR12), SVATAFE FE




BA AR (VAT AT FB1T mghkg RE : ATSDR #5) 2 8H L7 58
MOBMETIE, BRISHRZRET L, METOXBEROEL LT LS

FREL, ERBIERCTY /=i k- THENMTON A S CHIMLEET -, &
VAT ATE FIZ X2 BHBO TEE] 25, SLATATE FIEREOAZ ) —
WEBRFVLET AT e FORINEELEZTREENEZE 2 515 (B]R13), 5 v
MZRBT SRV LTAT v FOEENRERZOSHIL. ZHATHY . IME.
Hig R e Ot DB~ DO HILEIRE TH -7 (B 14),

Sprague-Dawley 7 > MR T Swiss <= ¥ R |Z S iEan L7’L‘I“}V.Lx7}lx7-l: K
BF—RXCEDRE L L&, BEARBER. Ty MO 8BRE (BEED
0.08%) T, v VAT 2 RfE#%E (BEED 0.3%) ICRbLNIE, w97 A CRE
DEPo iR, B, R, B cbhbo- (B3R 15),

Upreti & (MR 16) 1X. Sprague-Dawley 5 & (H, 3[E) oA AT L

Fv F72mgkg AE (14.7 uCi) 2 EEEIENEE Lz & &, RILEKIT 72 8RR
Bh, FEFLVWEHEEEZATWE, &5 1 BE%, 2L A OEBTHEY L
TVOBRERES R S, TRTORB T, KRR, 1~3 BETR L. &
WARRETHAZ L &R LT, HlE L~ LU T OMERESE Tit, BEREEEN
1YL ETEEEETRL EEBHEERO S VERESE CRIEE S
R LT, R OERERSRO DNA, RNA, & 32 ERUISE AL, o

BUIHARTELS® LD UC OERY AL E R Uiz, 2T OMRBROREET T,

BRED T2EHBZIEBWTHHYEECHAHHAEENEE SN (BE 16),

@
tb%@%hthTNA?»TE%méﬁ_@Mén#@aﬁéww%)
FILBEPT y M XBRE2EIRRE LIZRE. FB» D ZBILRE~OB{LEET
P TIET v M wmﬁmot(%%lﬂu7zbhwwh7»ftﬁéﬁﬁm
BELAEEERFPIIZ, NN-FA(E FerFAFL)RE, Nk R AFL
RFE., FB, R AF VUV RERGFDEOEENRHFEINTVS (BHR18), &«
NVAET AT e FRAKRER (FDH) 22 TOMBOKRL AT T & FREHIZRE
B4 AXELAREBETHY T v FOSKED L 5 REIMEERICIE < S
LT3, £/, FDH Z&/LATATE ROIAZFALTH 7 MRt LT
B THD, SAATALFTE FiZ, FDH 2 X o TREESNANERIL, &2 3
IR H L BRODNAZER T v R Y 27 2R B, b5V iLEY
T F e FuEBRLEROL izl y, 1 REFEAHH—1MICASL (B
3o

@ HEiftt

vUART v TR, AHPWESR., ERUCHFRFTICHEHeh (B8R 15,16).
ZOHHBRIBRERBICL > TRE2-7 (B3R 5), D Swiss v 7 A%
Sprague-Dawley 7 v F ~OMHER L7=HRAL AT AT FOROEES 32 H?'—fFﬁE]




BIBT2ERCR~OHEHIZ, BEED 63~67%, HE~DHEHIT. 24~28%
Thot (B 15), SD T~ b (H, 3I8) WHRALATLFE 172 mg'kg (A&
(14.7 pCi) ZHEREMEPENFRE Lz & &, 2B 580 10%28 30 HLARK., 41%75
72 R TIIFFRIZ 14002 & LCHEH S e, RFRUER~D, 72 B
R D 14CH0 BHREDORPEHEIZ TN EN 15%, 0.2%Th-T- (BH 16),

(2) ERBNE~OHY
O AitHEHR

%DLmWi7/Ff&mmﬂgﬁﬁ~%w%/FT%MmM@¢Ekﬁi
ShTW3 (2 19),

@ HAMSHSHR
a. 4ARMESEEESHR (5v ) ;

Wistar 7 » & (HgE, SEE5E 10M) CBIT5RLLTALFE F (0, 5.
25, 125 mg/kg BE/H) O 4 BHKARERBEIT o7, SRS TEDLR
TrEEFRA2R 1157”7,

EHEH TEEERUVEKREDET., B ORMEBHBRENZETL (A8 OBEE
wAl, PRECIHERERR) BAONE, TS AEROB T, Mg
DRE LRI EROPTNT I /EJEMEET L7z, NOAEL i 25 mg/kg {A&/H

Thotz (B 20),

#z1 v 4 AMERNEEHREB
Pt i HE i3
| 125 me/kg KE/A BREEREXRCHKEOET. HIED FHEERVKKE
FREMERE ., MET OB | OET. g8 0fK#
NRIZBRUVBTNT I VBEOR | 12T
‘F‘
25 mglkg RE/BLT | EMFRAL BHEFRAEL

b. WEHEEAEEHMER (Sy M) .
Sprague-Dawley 7 v b (MRE, E#®REH 15 L) IZBITA2HENLVATLFTE R
(0, 50. 100, 150 mg/kg AE/B) @ 90 A BKAKBEERBR 2T, £&5

BHTROONE-BHFTRER 2 TRT, '
MEEBRES 5 VW IIRERNRECEFTAICMOEEL RONEhoT, B

BEROMME: FRAEROBICBWT, AEENECHFINED L (R

21),




®£2 v b0 AMEAESEER

BE5H B .
150 mgfk /
100 ES&E EE,S RE SN i%ﬁﬂD?l%J
50 me/ke (KE/H LA T | BHEpTAAZ L BIEFTRA L

c. WEMESMEMHER (1)
B—ﬁwﬁ(ﬁm\%ﬁﬁﬁ4ﬂ)KRH%$»A7»?EP(&5&7&
NOmMQWEM)@WOEﬁﬁﬂﬁﬁﬁﬁ%ﬁota%E%ﬁ?ﬁb%ht
EMTRER 3 IORT, - |
m%#@ﬁ&éwmﬁﬁ%%mﬁo%ﬁﬁmmw%ﬁ%ﬁBhtmoko%
%%ﬁ@ﬁmtﬁmT\WE%ME®Mﬂﬁ%tht(ﬁﬁzno

3 11X ARESESHRR

58t HE i3
100 mg/kg #RE/H {SE B Indm e (A E B m
T mgkg (KE/BLLT | BMRFTEA L EHFTRA L

@ BESESREURMAAMRE
a. 25RHIBUEEERR (Sv )
Wistar 7 > b (HERE, £ 5HE 20 IT) LB AHRALATAFE K (0, 0.02,
QN\MW%ﬂ\N\W\%0m%@¢§@)@2$ﬁﬁ%ﬁ5ﬁ%%ﬁo
oo EREHTRDONEFMFTEEZE 4107,
%ﬁ%ﬁwﬁ%m2$ﬂWKéW%tbko&5%%12¢H&®WETH\
E%%ﬁmwmﬁ\ﬁ%mmﬁ\ﬁ%\ﬁﬁm%ﬁot%éwmﬁb&wﬁﬁ
L&mﬁﬁ%&\ﬁﬁﬁonﬁ%ﬁﬁﬁbanko$%%ﬁvm‘m1%e
1 1 FIRB/IEERTORTH--, NOEL iX 10 mg/kg KE/R ThH-7= (B
H22),

R4 Sy 2 ERBESERR

RoH HE ‘ HE _
SRR 0.50 % 2N LG, MITI | 2ELUNICLMEE. aTE 1
(REERE BEM. TBIE., RV ERGIFGE | BEM. B, B RaE
300 mg/kg {KE/H) - Bk, EEMEOTHEE | BR. ZEMRO T HER
BRAKHEREE 0.10 %A E | A i (1 &) HI'E OBAL (14)
(BB E ‘
50 mg/kg {KE/A)
BROKTFIRE 0.02 % BHEFTRARL =R L
(BRI ERE ‘
10 mg/kg FAE/H)




b. 2ERBIERE ENALEHESRE (S k)
Wistar 7 » b (R, SREFET0L) ZBIT AR VAT ALFE B (ks
HREE 0, 20, 260. 1,900 mg/L : # 0, 1.2, 15, 82 mg/ke {&E/H. M 0. 1.8,

,21ummwQWEM)mzﬁﬁﬁﬂﬁﬁﬁﬁéﬁota%ﬁﬁﬁfwban
=BT A AR 5 1R T,

MEREOTHAERT, REERUVHKEDET. AERDS. ABRMEEL LT .

ATERIREDIRE 2 COREPBO LI, S50, BARRTIE, KOS
DWEESFEML, REERENEI L L,'C MERE TR LB DR AR
MUTe, EHER, MEKRE, ECERBEEICIIREI Ao, NOAEL 37
25 15 mg/kg ARE/H ., MES 21 ma/ke RS/ H "C 35)0 7,

if—h\ %733 l‘é LOI/\T\E‘E%%E'—‘/F’\@, nlmﬁ) ancﬁijko 7= (%ﬁg 23)

£ Fubk2 fﬁﬁaﬁiﬁﬁﬁﬁ/%ﬁ&ﬁéﬁﬁ

P EEE HE i3

AR IEEE 1,900 mg/L BHEERUHRARORE | BHERVHBRAEOET.

(BEERE T RERA . RTER | FERD. ATEREEOR
EE 82 mglkg AE/H BEEDRE, BAFHE | B, BOLEEEMN,. &Y
" 109 mgike KE/R) FEOFE AR BREESE DB AR :
HAKFRE 260 mg/L DA T | BHEFRA2 L BHRTRARL

| GRiERE :

HE : 15 mgike (AE/R
H : 21 mg/kg (RE/R)

c. 2EMBEINAESE (T M)

Sprague-Dawley 7 v ~ (MH, &xE5R 50 L) BB FRALLTATE R
(0.10.50,100,500,1,000.1,500 mg/L : 0, 1. 5. 10 50, 100. 150 mg/kg
{RE/B) © 2EMBRAKKRERBRETo7, REHTHADON-ENTRETHRS
W,

mmgLutwﬁﬁﬁ ZEWT, B (FEIZ Y V233K RO U RE
DEAZPHEICEFLTEMN L, ZEmAREIZBWC, BORE ClRES
250 BB BNTA. FREXRD RN (2R 26),

£6 v 2EFRMENANHR

BE5H i3 i3
FRAHBE SOmg/LEE | HIUBER WY Y AE | BRBEECY v AED
(Mg A ZEHN ‘ F AN
bmg/kg AE/R) '
HOKPRE 10 mg/L. =P R L AT R L
(RaHmRE : '
Img/kg {£&/H)




d. REAMERSBATOE—L3VER (Sy M) |

SBEHICRSERERAME MNNG (N-AFL-N-= ha-N-= hr Y 77 =
VV) OFKBEEE 10%RERER S LD EPRIC LA, = m—1 5 4L
B&iTolc Wistar 7 v b (. A =>T—2 3 V41X 17 B, i1 10 p8) =
BIFD 05%DFN<I v (RVATATFE FELT 0.2% : WHO #8E) 0~
RE—va VIREITO 32 BREISRKESRBREITo, BERTRDLAES
WTREH 7I0RT,

A== a YOREICELLT, TEOLTERRD LN, 7. 4
=VE—Va YBOBRNVLT AT FEEIZ LY BE OBIESE R & s
AT LTz (B 24),

BB, TORRIZLY, FHITBVATAT  FRBEBICBIT 2 EEREE
FAREOLHE LS, WHO Tit, &~V VA Y ) —AREEIT
WHIDT, ZOHROFALRRLN TS ELTWS (BR5),

®T Sv b RAMRELAAERR

BER HE
Ao T—ravEg A=m—a
FL=Y L 0.5% BiE OILIAME, RE OB | 818 0LLiEE
(WHO #.5 JEREFER L BREALD
BIALTAFE R 0.2%) Hhn

WHO Ti, ¢ . ZTdZBHLTWAR, ZALTALFE FRROEH =
BBV CEBAMERTRT EVITETIZE A ERNE LTWVWS (B 5),

%®@®%ﬁb@KODT®H%TH\ﬁWA7W?EFHHDm@g¢E‘

OREZEERENRE LD F344 5 v M T, AN =F L BURBEEESRE M (E
BREEMAOHEE) ZFEL W5 (2 .26), D CD1 ~v2DEBICE
MLEBE, RVATLTE FRERABESLZ W I7Tee—F— & LTEL
Tl e (BR 2T,

Ty PR AT, AAVLATATFE FORAREN, BIGE F 5
L. BAEEBIFZEBRENTVS (B 5). 15ppm (WHO 5 : 17
mg/m8) DHENALTNATE Fa 186 RKH, B5 B, 2 FHBARE LMk
O Fischer 344 5 v b (£#H 58 2~44 L) Tk, BEOCRELERAORE
HOBEMBBD bl (BB 28), B0 C57BL/6XC3HF, v 7 A (£&E#E
119~121[L) IZBWThH, R LREHNRERCREZEOZEREE (14.3ppm) T
EEARD NN, v TART v M0 LESENMEN - (2] 29),

*ELUNTE BAERHF BT, Sl i, BEAVRITAEDAZ ) —NL 5~13%2 0
X THhdEOEH




IC b B OB OB LR L < EHEENTHY ., Restani & Calli (ZHR
30) ZWFIPCS (B8 31) BINLEFMZILE 2 — LTS, "RbDO L
J—f@\$»A7»$tFmﬁ%ﬁm~ﬁ%tﬁ%%gmlofhb\ﬁ%
E@%@'ﬂi%iﬁhﬁ%‘:ﬁ%étb\k%ﬁﬁ’j‘h"ﬂ\é (B8 5),

@ £ - RESUSR
a. SR 6~15 BREEMUHER (THR)

CD-1+UR (M FI5HE29~34 00, HEEE 76 L) KEBITARLAT L

Tb R (0. 74, 148, 185 mg/kg (KE/A) DIEHE 6~15 [ 2% s qmE o
RREIT 272,

LR 18 A ¥ TILEEMWI DR TR 148 me/ke RE/H £ 53 35 Bl 1 4,
185 mg/kg RE/H IR EHET 84 it 22 IR b i, £ E 7o e RE OB
CETHAEOEBIIRO bNA o7 (BE 32),

b. EIR8~12 BREEMRE (THR)
ICRSIM = v 2 (H, 30[5) KBFZHFNLATATE PR (540mg/kg
HEH/IR) DOMIE8~12 H DR A ERBR AT o7z,
HEROHESLEENCBREIRD bR o7 (6 33),

c. BELBEEERE (5v k) |

Wistar 7 > b (B, FH5# 5 L) 2B 350 A 7L FARE (100,
200mg/kg (KE) OHEERDRE T, 200mg/kg BEIR 5 R I M TR B B A
BEINT (B 34), FREFHTRAD LN EEMFR4E 8 IZR9,

®E Sy HHREBEEMRR
B5H i3

200 mg'kg fFE/A | R TEEME R

100 mg/keg {&E/B AT R L

d. 10 BREEESHHE (v M)

Charles Foster 7 v b (i, SR EH 100 KBIFBHALALATILFTE Kk
W (8. lémg/kg MKE/B) @ 10 AREENER AR AT, SBERT
MOLDNEBEFRRER I ITFT, .

T FHEFTHEABOTE BRTHEROED. 545 4 v b Mk o i
%) ETERAERCEERE O HEBOET 20726 L (B 35),




£9 Fv k10 AFEESHRE
5 HE
8 mg/kg {AE/A FERMMBOEM, BT RREE.
EFERE QR - REZET

. RE# 4~56 LM - REFUHR (1 %)

B AR (M, FREFN 0M B3R LVATASTE K (0, 3.1, 9.4
mg/kg FE/F) OB 4~56 A DR SRR TIE, A5ERKREH 5 VRO
REREBCHEIIRD bhidoTz (21 36),

® EiaEHSER
- RV LT AT RO in vitro B TR in vive TOREGEEERBE LS 10,5 11
{ZIRT,
a. in vitro 3Bk : :
K10 A THEL OEEEERBRICBVWTBEOREERE LN,

#10 RILAFTILTEE invitro BlaESHEE£R (88?2

AR or i - it
ThiE(L | &R :
il &

HIRRERRE | Salmonella typhimurium .
TA98, TAI100, TA1535, TA1537,
UTHS8414, UTH8413

(+) (+) | Glass et al. 1986

S.typhimurium TA98,TA100 7R + | Takahashi et al. 1985

S.typhimurium TAI100 + Schmid et al. 1986

S.typhimurium TM677,TA100 + Dongvan et al. 1983

49
+
S.typhimurium TA97, TA98, TAI00 | 7 ¥ + Doncvan et al. 1983
i
+

S.typhimurium TA97,
TA98,TA100,TA1535,TA1537,TA1538

L= DeFlora et al.1984

S.typhimurium TA98,TA100, —a —2 | DeFlora 1981
TA1535, TA1537, TA1538

Styphimurium TA98,TA100, | (+).| (+) | Connor et al. 1985b
UTHS8413, UTHR414

S ¢typhimurium TAS8,TA100, {(+)2 | (+)2 | Connor et al, 1983

UTH8413, UTH8414

S.typhimurium TA98,TA100, 7 -4 + Haworth et al. 1983

TA1535, TA1537 fg '

Escherichia coli 3Ty + Takahashi et al. 1985

. 4 ‘

BETEARATER | v NKEIHEHESE 7 -y + Grafstrom et al. 1985

Fy4==" nhA¥- V79 fHfa 73 + Grafstrom et al. 1993

i 4HE
2UAY 74—~ L5178Y TK=#1 | +

+ Blackburn et al, 1991




R

B U 3 33EREE TK6 Al 7% | + | Goldmacher & Thilly
i 1983
DNA #1550k b b RT3 7 -4 + Snyder & Van Houten
£id 1986
t b osER 7y + Liber et al. 1989
7w MNE BRI FTy + Cosma et al, 19882
Z v MNAE B F =4 + Cosma & Marchok
i 1988 :
Fad=-2" nhay-BRELHA A 7Ty + Miller & Costa 1989
PEREERR | b MU Lotk 7 -y + | Dresp & Bauchibger
i3 1988
Frd=2" nhay-BREETmEE + + | Natarajan et al. 1983
Fad==a" rhAY-BRELHNRE (+) {+) | Galloway et al. 1985
B U REk + + | Schmit et al. 1986
SCE & B LY SR + + | Schmit et al. 1986
FA==2" rha¥—- V79 Hifa — 4+ | Basler et al. 1985
Fed=—2" nhay-BRELIA R -+ + | Natarajan et al. 1983
Fed=—A" nhay-BREL AN (+) (+) | Galloway et al. 1985
| ) PR 7 -4 + | Kreiger & Garry 1983
& ;
B R U aER 7' -4 + | Garry et al. 1981
&
DNA#AERE | 7 v b(ERE 7 B + |Heck & Casanova
45 1987
F > 5 38(Yoshida BIREHINA) VN (+) | Bedford & Fox 1981
4
v MREX S, [REXERE | 78 + | Grafstrom et al. 1984
o, B R SENa) Fi
EMNEEX LEMR, [REXSEIEE | 72 + Grafstrom et al. 1983
fii) -
A ZUR RN 2T Y T -G k] + | Hatch et al. 1983
C3H/10TYe = 7 A ik HE SRR (+) — | Frazelle et al. 1983
C3H/10TY 2 = & R itk 2R o+ — Ragan & Boreiko 1981
C3H/10TY2 v 7 R Rk #E R + — | Boreiko & Ragan 1983
C3H/10TYe = 7 A JRfkHEZE AR 4 -4 | Frazelle et al. 1983
A
DNA $8aE | v v R ) 74—+ L1210 #ifa Ve (+) | Ross & Shipley 1980
b MREXSHEIF R, SEX ERM | 74 + Grafstrom et al. 1984
B, AR 13 |
E MEREX LR, [REIEMEER | 74 + CGrafstrom et al. 1983
R i ‘ '
DNA-# /37 | =R Y v 74— L1210 Al 7 ) + | Ross & Shipley 1980
BFrox)r i3
B

akw ) CORER, — B, 4 B () BuEt




b.

in vivoiER
B ARG LD in vivoRERIZ 331 D BHERE i, @ Sprague-Dawley 5 v @

"B LR T/ IR CEREE O HASEEZ BN SERREDL Thoz (B
37). MARE CIIRAKEERRO—H, DNA-F¥ 2B/ R ) v 7 RBEK
BOERMERRR T L 2 o7z,

F11 FRILLFLFEER invivo BoEEER

FAER | X% I il
WARE &
LEEEERR = U AR Y o 3ER) - Rithidech et al. 1987 (g 3)
7 v b e + . | Dallaset al. 1992 (ZH8 3)
7 v bCRRE) - Dallas et al. 1992 (ZH 3)

Zo b (U2E) Kligerman et al. 1984 (8 3)

DNA-Z 7B 7 vz | 7y MakREHER + Casanova et al. 1989 (£ 3)
U v 7Rk Z v (B R i) + Lam et al. 1985 (& 3)
i (B + Caganova et al. 1991b{2 & 3)

SCE #Et Z o MU 2 /3ER) — Kligerman et al. 1984 (B8 3)
| BFERANERAR FArapPaysc + Woodruff et al. 1985 (£ 3)

iR

MERB. BEFRR |5y N (ABLEER) | + | &ms37

+ Bk, — B ‘

(3) EbADEE

D e

EMIBWT, RAVATATE FROSBERABEICLARTHRED N TN
% (B 3), Burkhart b (B 13) ¥, BERERLTERA<I U E 4 F VA
(FAVLT AT FE LT 51T mgkg (5E : ATSDR#5) 28A L7 58ED
BEOEFIZONWTIRATWS, BERAHATERINZBFE, ELWTF ¥ F—
VRAERLT W, BEUW 3 %, BFEITERCHEERERL, =¥/ — %
‘e, BER5.5 FHBICERE L DENE LIBY Lz, BERAZ
fTolr., TOREULBIEDIRETIR, R ovnovARERTHok, BIEN
WBESOTHhd, BRBES =X ) —VOERNBREZ2E LT, BTOHICH
B LA, ENEERECEBRERET L, FOBMEILRELRY BHET
iphotc, HTIE, BB BATHOL 5 Tholz iR, &E &/NEDSIE
HEETHo (2R 13),

(@ RiEE :

{LHERIZE ENDHRNLLAT AT E R, REBOEEFIZH L TTIEETH S,
L L, —HTZ 0EF O REZHTREERBEOAPNWDE DT, (LS DOH




HEUELETIL, HEORLLATATE R 0.2% FHIE S s & BT

THa, :E-T/;I/{I:éj’bt{t#*unEFCDTWATWTI: FOLEWIZDWTIL,
MTERNVEINTVWS (B 38),

® iﬁ-'{z‘:%

BATTE R, B MZBWTEEERERTIENTEIATN S (BB
8). ¥ 1.2ppm (ATSDR #% : 0.73~1.95 ppm) OHRALTLTE Fiz 10
BRRE SN FREOREDORMMO Y L /3RiZ, SCE D Ains
mLIz (B39, FLLTATE FICBEMIZRBESHTO AT (FH5%
VBT NT e MRE 0.09~0.39mg/m3ATSDR 12 & % & 0.07~0.08ppm) Thi.
FICBALOBMEMIICI W CONERROBINATED b (5K 40), BOb 3
WHIRNE ZEICHE B L BEEEOREIZIRE 2> TR (B 3),

B MZBITD in vivo TOBREEHERROFKELE 12 (B8 3) 15T,
F12 BARBICKBZERILAZILTEFD in vive (e k) EiEEKE (B8 2)
A : . A& Pt aspiil
;"%éﬁiﬁ’%‘%ﬁﬁﬁ b (BREER : — | Vasudeva and Anand
) 1996
b NSRS/ A i ER) - | Thomson et al. 1984
b FOREERE) o NER) + | Cherbaterev et al. 1986
NERRER b OB RE D) -+ | Ballarin et al. 1992
JEARE B b FEEREZIR) — | Connor et al. 1985h
DNA-4v~" P8Jvalvy, & | v FRERRD o /35K) + | Shaham et al. 1996a
ATV e FIEERATEBR :
| SCE i b MOREZRE/AMLER) — | Thomson et al. 1984
NSRRI o ER) "+ | Yager et al. 1986
+ Bk, — B
@ &EMNAM

BALATAFE NI, RARBEZ072E MEBWTERAMETHE - L %
TV ONOERRH S (B 5). |

BHMARLV LT AT FERERBINEIEHEEORCEROEFRET
I, ELLERADEMER LD, AALTIVFE FEE L IZEEMT LA
Diot: (BB 41,42), 7. FMHEENAA (nasopharyngeal cancer) MDIEARD
Wb RENEZR, ChbERRLLTATE REEEMITONZNE S Tho
7o (B 43), T DR O L BBDRIDIABEIFL TV L OD (BRE).
RIVLAT T RBRFBASH B VT EMEENA (sinonasal cancer). HIMLJFED 3
WL AT BETHERELNARANI EE2RTIELE L DB ENTE (BB

44~4T7), LML, ZThbDBITDEFITE, 78 OFERIITERRLETDH
HELTWS (BES),




BNV LT AT FILRBENTREO RS EE O 2Rk — MR TIE, _LIEE
BAOFCEDRFZNICHEERENBR bW, 7. REBEOF RO,
KEETF == D2o0akR— MREETH RN, T OOEFBIFED 5
HD5DTENTH, RNVALATATE FREICLD YR 70EMBR D b,
TIARC DFEZEIIL, & MTBWT, AL TAFE N FHEERA 3 & -3
+ 3 IREEHLAN B B LR L,
HIUAFIZ2WTOFM Tk, iR (FiCFHEERNLRK) OF RN, TR
EEE | TR EE . RERZERVMEHZED T o0ak— N3N 5 Lo 6
DTEMUER, THFEHE T, BIFEOREROEMIRL LA TV RIB- T
DT, THDLOMBILENIR/ NG Eh T, LhL, EEFShi-fE8
LD ECKEOTHHEE L RERESBHED 2 2O ak— N THIFED
BERIEL . REOLRTHSBED o R — MIETIEE L Aok b HE L
TV, ZOZ kb, EERIX, BB ERNVATATE FAORBERBEDRE
DREBEBROITILIL, TFRVR+LTRARV] EERLE, £, AALTALT
ERAE MEBWTEERAESEEZIIERIC O W TR R TV, L iEH
L7z (BR7,48),

Cole & (&HE 49) < Collins b (B 50) 1L, £ DEEWHES L 2 — L,
FALTATFE FEBELEAMBY X7 OBEGRERRTE 2ok & LTV,
Conolly & (£ 51,62) X, 6 ppm L EDRNL AT AT E FE2EKA L7 Fischer
344 Ty MR BORELERBAZBEBEILET 1Bt PORBALI R %
HEL, HYTHE MNEBBETEBRACHEITRALY X7 EZE/A (106 HBE N
IENLLT) Thd e/ (B 51,52),

2. ERREFOFE

(1) ‘International Agency for Research on Cancer (IARC)
FN—7"1: & N LTRBAERDLS (BRT).,

EREDIA T DRBAEDTERIT 2 THY . b MTHT 2 RBAEDE
We+3ThHhd,

1982 EDFEMTIL, AAVATATE FOE MIBIT 3RS AMEOERIT R+
FTHY, 1987 FOFEM T, ERAEDOHERICBRNH L L LT, FA—7
A (B MR UTELSEIIAESY) Ko TWe (38,9,

2006 FOFETIE, FALLTATE DL MBI 2 RBAMEDREILIE 4
ThHY., EREDICBITEREAAMEOFER L +45THELLE LT, FALAT AT
ROBBLEEZZV—7 1 (B MERUTRBAMERS B ; carcinogenic to
humans) ICSE L7 (B8R 7,48), ZOFMXROARICESVTNA,

ERAERAS A (nasopharyngeal cancer) (Z-0VNTIXATRI DR (1995 £F) LARE,
3 oD akR— FMEEOBHRERD 3 O@%?Lb\ﬁﬁ—%]‘%ﬁ%ﬁ%i%éﬂf:o



%@9%*@@1%%®%%ﬁﬁabt%kwaf MFgE G, RRst SR A

BREERA L 2RTERNRD L, U— /28, AERSICE LT, &}
FRCABERRE—MCHEREARD b, RKE OB R AELE ST
7 DLREFBEOEFRETH LHERADBEBRBANRD b, iz,
EOREIBEZREE, %@@M%I%%@%\%@@%ﬁ%@kﬁ%ﬁh@f53
omzﬁgbﬁ%ﬁm\t%ﬁﬁh®ﬁ%ﬁ%ﬁﬁi@¢é#0kﬁ\:ﬂ%ﬂ
BHAPEIPo T, RIFESNE T ODEH ~HEHED S L, 5 >TRBIZET
DY A7 OBNMBRENT, 1997 FRFERENTEAFZTFI VA IZBNTE.
é@&LTL@EﬁA@ﬁﬁUZ?®%M%%LTwRO:h%wﬁ%ib\
IARC {3EFHIMRIIHRAL AT AT E R M EEERAZE 222344
RTEHET L TN D LRSI 7, |

BB LTk, EMEESEMICETS T 0BEZHEEN Y H 6 T, AL
P L DREERZR L TWe, e, KEOTEFBEIBNTH, HMFER
LORXTC LU -/ RBEABERAE-RICEGEIEDbRE, L2 L, RXEHE
ER—-RALT S EHIRMEL VK)o, B0 XEIZ BT 5 B G 2 1 c i85
LEFHETHAMKRIC XA O R RENARD b, REHAENLEV-2E
. BBENRE o B2 RHOERE TR RS oTr, —FF. ZED
TEFBE OBHRFETCIHITSRKE X LEOBEWETICS b 53, LA
FTAFe FREFBHE I CEFIIED bhhhol, 2 bDORER L VY  IARC
IR & RV AT AT & FAORERE L OREBERITAROIF40Tidln

‘fél:nﬁﬂ Lz,

253 A (sinonasal cancer) (2 2oW Tk, 12 OES — &2 7 —1 LT
To T AT T, R F2REE., BEOC) A7 0EIRED b, £+, B
FREEELOMICHAE-CER LR oNE, £, RELERA L OEE
ZISLIEMRE b D-T, L L, BT EBHRAERERARRZR I TESEE, K
BalbEE CEEEPEHTICETS a5 — MRS TIIREER A OHEMITED
Ehiaholz, THEOFERIY, IARCIEFRIVALATATE iz 2 BEERAD
BEICETAERIEEELNTWA LR L.

BMENAT —FIZOVTE, Ty FORARBECEEICRE LERAZTHE
THIERRTHARBEGEDH D, NARAY —TRESAMEOTERIT AR w7 A
ERWE 1 EORETIRIEEL RE ahol, ,

TuE—F—EEERRDIRERMA, Sk, BACL3RBETHWNTRHHEN
AMEDREEEZRLTNS (BRT),

(2) Joint Expert Committee on Food Additives (JECFA) Monographs and
Evaluations

FEER L

(3) WHO R kKEBEHA K51 >




@ E3R (BB

WHO 25 3 fRCld. 7 v b o 2 ERKE5R5RIC %Héwwﬂmﬁaﬁm&
OMERE D BRI FEIE 4 DR EICE S < NOAEL: 15 mg/kg AE/H I, R
FEEMERRE 100 FEEROMERKZ) 28EA L., TDI & 150 ugke KE/H &%
L7z, |

(%)

TDI DEREIAR AL DEE5ERE 20%. ﬁﬁmngwmkmﬁﬂmélﬁzLaLf
A4 KFA4 AE% 0.9mg/L, &3 Ebfbé

@ FEIR—RBEH (BED)

BVBTNTE B ERICRBEEZTRECTRARBELES v PRUW
T AT, BIESAORERDEMBRD bl (BB 28,29), 2 £ DR L
TUT e ROBKKEGTIET v NOEICHEAE LR (3R 22,23), ORI
CEETAHRMBOLBRENERINLLVWIBER—EH D (R 24),

BIVAT LT RERARELZE FRUBYRBROERIZESX JARC (S -
B 10) ARV LTNTFE REFZL—7 1 (B ML TRERBAERSS) &
Hli, EERAREZZERTH &, TwATWTEF#@Dﬁ%Ti%m&%%
RIBWI LR EAND,

RAVLT AT FIERIGEREWVD T, E@%%MuﬁmTéﬁ% BT AE
BIX.FNVATATE FOREREL Y HIEREORE 2R L TV A AR
B, IPCS (BB 31 1t v NEAWVWERLATATE Ko 2 £l ukRE
ﬁﬁme\u%&wﬁﬁﬁ@%ﬁmﬁﬁﬁamtﬁd<Nom;%omﬂAﬁﬁ
23) 12, FREEFAK 100 EERMEEZE) 2EHA LT, SLVATALTE RO
fﬁﬁ)ﬁ%26mg&k BT L,

E=
MAREND, BRICESSERELS Z L3 TE 308, ST TREMMEINS
FVLTATE FOREPHERELY BEFE LI BN DL, SALTALFE Fizo
WTIERDH A FITA VERZRETHIVNEITRVWEEZ LR,

(4) *ERBEFEET (U.S. EPA |
Integrated Risk Information System (IRIS)

EPA/IRIS T, b2EHEOFME, TDI WHEYITARAV 77 LY R F—2
(B H RMD) & U TEMERSAMOERZEB/RL TV, F, b5 —FT, %
MBI SOWT, BRAEDRICOWTOFEBRZEEL., HEIZEU T, 80
BRI LBV AZIZONTOBEREREL TV B,




@ £ORMD (B 6)

#4 (Critical Effect) H& THERE BERE B3RAE

(UF) {(MF) (RfD)
7y NOEERMERS NOAEL:15 mgkg (EE 100 1 2% 101
B UCYRBEEEE L /H ) (BEROMHE mg/kg {5/
2 EHPOKER 53 B £7%) B
(BIR 23) LOAEL:82 mg/kg {K<H&/ :
H

@ RHEAME (BHEE)

KE EPA i3, UTIFTRLAZE D CTOFERLE +4 2B COEMIz K-S
WT, RVATATE RETA—T Bl (& Mot LU TRBADOTEEERE L |
probable human earcinogen) Z4y¥E L7,

B NTORBAMET —H

Hiad ld 28 DEFEFEREBIN TS, BARBIZXZBAY 27 D
MERH LT 2 ffOod— MNFGE (BB 53~55) ° 1 FOMEHIRIBFE (B
56,57) B TE DA Th o/, TOMITERL L7 < BUFFEE LA+
T THoTle, MDOERDHEBEHRTE TRV LD, E%%&MHFﬁB
nNTWa] EaEashi,

- B CORB AT —F :

VAT NTE FORARBEIZL Y, 2% (Fischer 344, SD) OMfRED S
v b (&HR 29,58,59) BTr1H#H (C57BL/I6X C3HF,) O~z (£ 29)
WKEBWT, EH0bRBELERBAEZERLULERND, LI+ Shis,

[ A E B
%@EH&THT»ATWTEF®%D%ﬁ I & B A D RO
DTV, :

(5) BEAEICETHXKEELDORE LOROEM (B8 1)

HEREBC X AMBMED D VIET LR — Bt RN & - L DR
bd, £z, HRBRA~OHIBIEALH V., &KFO WHO/EURO TOFRNL LT
N7 e ROFBFHMETHE, & b OBEME~OREESRE SN EREEE T
0.02~2.4mg/m3 (I TOC—7EIX 5~18mg/ms) T, SHEEBTED
D ¥ITHE AR T 3 5IEEEL 0.1lmg/me THA & XT3 (WHO 2000),
IARC (1995) Iz XX, MAREIC X 2 BAMEECEEORY FRE & OFES
7R BEEME B LT, AL AT AT E FEBLORRBREZEELTWAR, &
EHIRHE L TENRE L PR FFEET A Z Lok — Mg & B - 3Rt
REOFRIEMESB 2V LY RENLLOTHZ EFEROTLATNS
—%. BOEBRLESE0OBEICET 7~ LR,

—F. BERITIBNT, ﬁl%@Wg%)ﬁﬁ%%Eﬁﬂ70E®“®wr
F v M. HEIIX 1.2, 15, 82 mglkg KE/A %, MCiZ 1.8, 21, 109 mglkg




FE/HORVLT AT K 2 ERHRKERE Lin, MIEE 2 bIcEs A
O, TR, FAK FEORED, THEEORRLZ2BENRED b, HBEE
PR BAE & RFHEEE % M4 5 81 E OWLEEL - AEHE R ONEE & i3
EBEREMH D RT OBMERESANEEShE, bz, BHEEOREM LB
HEEEORFMABD bz, UL, B2, SRR EERAITmDn
biigdrole. —fEFRMEICHT 2 NOAEL ik, MEMET 15 R UY 21 melkg A
HTh2, | : |
R BOBREFRBRCTHLDIERENAMEL R LSRRV, FLAT AT
Fﬁ,&yﬂﬁﬁgRMA&@—E%DNA%%DN&&yN&gﬁsz27
ERGHEET D, £z, —EH DNA SN B| X3, in vitro DEZKR
BEREYHIBERWEERRERR, Vs vV a Uz e AV ERRCBETH
Do LML, Invivo TOIZLAFOEBRTCIIREOKERELNL TS, TTRA
REZRTIIRBRAMETTE, BOSBECHHELARREBAETRE RN, ¥
7o, Iin vitro ROERFHERBR CIIBME LR T, nvivo TOIFE A FORBT
HREDEERGE LN TWAZ 0 TDIEBIC L AR MECEENEL Th 5
L#E2 bbb, NOAEL : 15 mg/kg B/ B i RAEFARE : 100 (FE32 & A AR
EFNEh 10) 2EH LT, WAERIZ X% TDI X 150 pglke fKE/H &R b
CTee LIALL AVAT AT E RIZABREOKEKR? S ORI L AR ARE
LBBBLERIIANILER DD, LER->T, KL EZRARBERIC X
DRENPAMEEZEB L. EMOFREEGE 10 2 EH L. TDI % 15 pgkg K&/
B& L7,

HERAERN THDZ L0 TDI XXM 28K D EELE 20% & L, K&
50kg & A3 1 H 2L &RET 5 &, FEMEIEL. 0.08 mg/L &RkD BN B,

tAERETRANTV S BEIMICE, in vivo DRETHIEE TS, L ORBHD 5,




£13  WHOZIS& BARULTILTE RO DI %2k B Y R 5 SHE

B NOAEL LOAEL  TFREE{EM DI
(mz/keg {FE/H) (ne/ke A E/H)
WHO 2FEBDS v KB SRE : 100
Ik O Bt B 1 i B OF o 10(/@E) x 10(8
3 15
BIR N EIEEEEA ) 180
(2004)
EPA/IRIS 2EM®O5 v FMKESHRR _ 100 ,
FEENERLBRUEORK 10(BE) x10(F
{1990) 15 82 200
BN EL =)
(B 23)
KE K 2EBOSy KGR 1000
B, K. REORDP. B 15 —  10(E) x 1048 15
RO TRAZBE., B , A X mAR
oo & BRI EEE S A iy M
BOIEKEEABE., B&
VEBRBLBEBEEEZESE
BEDEMERET X
(B 23) '
3. EHNKR

ER 17 FOAKERICB T 2R LT AT FOAEKROBRHRIE (5 14) 11,
FARIZENTIE, HREREER, KEEKEEEE (0.08 mg/l) @ 100%EBiE 1
BFTRONLE, 1$LA LN 10%LLT (384/390 #18) Thok, —F., ki
BWT, 30%BB~40%LL T2 4 EHTROAEN, 1BEAEMN 10%LTF
(5,667/5,831 #LR) Thotr,

#14 KEKTOBREKR (S 60)
BEEICHT I ENSNE

1042 | 2042 | 3044 | douia | soniz | eowsz | Towsm | sowsm | ¥

B TOREL | 205 | 58304 | 58 40% | 8508 | #60% | @705 | B804 | 5@ ooy | & | 100K

£ Bz | T BT L MF | BT | BT | BT | BF | MF | s | 0% | A
5 Il 9" R oSN El RN Mot Whiobiod Sobi Mabli M NS -
o3 0.016 | 0.024 | 0.032 | 0.040 | 0.048 | 0.056 | 0.064 | 0.072 | 0.080 | tme/L)
=RA 08 g7 1 0 0 0 0 0 0 0 0

Bk | 456, mEk| | 2 % 0 0 0 0 0 0 0 0 0 0
T K e | 118 ol o 0 0 0 0 0 0 1

7 Z0i e 14 4 0 0 0 0 0 0 0 0
R 1,046 | 1.022] 22 2 0 0 ol o 0 0 0 0

Bk | #Ln, mAEk| 13| 02 9 2 0 0 o] o 0 0 0 0
MK 3.185| 3.120] 58 3 n 0 0 0 0 0 0 0

ZoM 1.284| 1,220 58 6 0 0 0 0 0 0 0 0




. B ESETM .

VLT T E Rk, < OBBESERBRICBOTHERT SN TV S, B4
POV TIE, BORERR TR, —HMORB CRRAMIBRENTVWS R, £<
DERBYTRBA E@Ténrw&w —75 . RARBERRTIX. BEOREL
ﬁmbmﬁ%m 1 BTN B, £/, IARCTIRIZ/N—F1LEZSELTEY.,

R L TRBAMERD D LFEMLTVA

mt, FEBWTELRLTWAHRENDIE., FLATAFE NIEESMEIEN
B ELEZLNB,

UL E,

* EPAEZELT, B P TOEZMERCERBYIZBWVT, SALALT AT
B REEPAAEDCHEMBITREINTWEN, MARBOLTHY | EREW
TOREARBIZIBVTIL, —%T%#h%#ﬁéhfwéwﬁf BT 7nEE
WIXE LTV,

- BRAEOFRAVLTATE FIXED Y, Y. 7‘?7}‘——/&(}: PINZHL e
BRICAER S, b VOB TREREIND L AEITBL S YR L 2 5,

© BNATAT e MERBRIICEMT SERICBIT 2BEIT, BEIr kxS
EBETDLIZERALMLTH S,

UEZREMICHE T2 L, AALTAFE RiX, BEEOKOREIZ BT 55
PBAEDOTERIEITETERVA, BEEELRETZ LY REAE LT, &
BAEBFCER LICHE, BEEZRET S ZENTETHS LETahE,

BRROBEZNEEELE 15 IR LT, :

FHEFHEBIIB VW TRLEVAETHRDER S OFENRED L -5
7/b®10Eﬁ@ﬁ%ﬁ&%ﬁ%kxééﬁ“ﬁmmiﬁf%bIDAmmmg@
KH/BETholz, LirL, ZORBRIIEEARS THS Z L HLYKBERE~D
TDI REDIRI L T2 OMEY TRWEHE L, WICEWEESRHESIT. 5y
b0 2 FROBAKEE TR LN HDBEAIZL 2 NOAEL1Omg/kg AE/A Th -
e, RO 50 mekg FEH/BIZRBITARARRD L (MEEREE 1/20) HEEEME
BRODNTVWRNI D, BELTAZIEY TRV EHE Lk,

UEDZ &b, RICERZENEENRENET v FERAWE 2 £ ok s
RRICBIT5BEERVEKEDCRT, BERN. EHEEDIRE, MOBOHE
E0EM, BHAFLEFROBEROEIMNE ED NOAEL 15mg/kg A&/ #8H L=,
IHERILE LT, B2 10, EEZE 10, BEHEOEEM 10 OARREEEE 1,000 T
R L7z 15pglkg fRE/H 2 THAE— BEIRE (TDI) ¢RELT. -

TDI 15 pe/kg A&/ H
(TDI % EFRHL) B AR
(EhiniE) | - Z v h

b

(£9) 2R




(&EFHE) Bk E
(NOAEL RERMFR) BHEBRUYIKEDET, hEHMD. Times
, DAL, HEDTEDLLE RO, FHLEFEEOR

- AEEEROEMN
(fEHMEE) 15merkg AE/B ,
(R ERED) ' mm(@ﬁ%\ﬁ%%#:m\iﬁwﬁﬁﬁﬁz
10)

MEEOERME: t MBI 5 RBA DTN ZE U RIE R 2,

<HE> : ,

*EE@E@I%%T&%%EOﬂSmﬂL@*%W@&M&g@AﬁlE%k@
2L LZHE. 1 Bdhi ) RE 1kg OBHREIL, 3.0 pg/ke (KE/A L £ 25,
Z OfER, TDI15 pglkg BE/HD 55D 1 T D,

E RN OB — WAL 1046, 1147, 12 FERSERHER R — 5 - 5SS IHIES, 2000
4, 2001 4F, 2002 4F (FEBK 104F, 114F, 12 4E0D 3 y FEOTHYFE)




#15 &HEBITHT S NOAL %

mEZRRAR

& WE- ERiE IVFRA B NOAEL LOAEL g%

= Rkt mg/kg (RE/R | mg/ke (EE/H
Ehipsk/ 5

A R 4EMSRK | EHERUBKEDIE | 25(A) 125

C| @ F344 #5 T ASORERESN
ELE 10 Ik (125), migrhia 4
YRUBRUFLTE

RERT (B 125)

@ Zvk 90 BREER | R E 1802 M (B |50 100
Sprague- | kg5 100-, % 150)

Dawley
M 15 _ :

Q1R %0 BHH {REREMEBIMF (100) 75 100
E—J)I | RGBS
MR 4

g vk 2R | BB ICEER-BE-FF |NOEL: 10 (A) | 50

@| Wistar x5 FEMEBRER-EER
s 20 @O T AR (300) ., @i

B OB A1k (50-)

B vk 2FHESK | EESRUSKEDER | # . HE - 82
Wistar 5 T HERLD, RIS | b g - 109
MR 70 BORE, B EEE

(B 82, 1% 109) LE BB S
=10 (i 109)

| wHR T8 6-15 | AEIMRTETS (148-) BEE M BEM 148

®| ch-1 BEOE E£EE8DYHORBRRIZE
HE 20-34 | 5 B | gL REEM

3% - K ‘ 185

@| v IR . | IFiE 812 | HEROBEEYLESTH | 540
ICR/SIM gNnis ITEBRELL
ItE 30

Fwv bk BEREEA | FFEFRER (200) 100 200
Wistar s &

I 5 3K

® 3vh 10 BEKE | BEEETH BEER 8
Char les BEARgs (AR SHEBE0ES-

Foster mE. Kk |[HEEBEOET
i# 10 '

o X X OB 2| 4L ROBERICEE (9.4
E—JN 456 BE|HL
It 10 ik

B -GaiUsdEE (12 BNEUsBE 0 4 45 RESHHR

A EE B &




AFHHE T THRA L BFI oW THRICR b o7z

ALT - TI=VTI) NIV AT =T, 711/57 AR oEiEE NT
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