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TG URECERK OB S EIZR Db E & LT, Mz > O/ L 2
AT o T2, B U7k Bkt i, bR (7 v b, oYX, ELE v M),
fAMEERER (T A, Ty b)), BHEEERBREORDAERR (T2, F
v M) AE - BAEFERR (U Ty b)), BEEERRETHS.

vzt MIRTHEBEREL LT, PHRMRREENRD 5TV DD,
TS EIREOWRAZREICLL2HOT, MOREICELDE MIxT 2B THE
STV, —JF, EEREMICIBN TS, FRMRRR~OREIZET 2 LN %
SHESNTEY  MREEN PV o OB RFEETH L L EZ BN, £,
B & 7B MR D BT, BRAMEIC OV THRBD b o7-, IARC T
L, 7 —7 3B L TED, b MIXHTHIRBAMEICONTHHETE I L
MLTW5D, hEDZ e, Mz, Blamh R ORNAMEITRWEEZ S
. FEREDABEICET HMAE—HERE (TDI) Z2&%ETHZ N THD &
HIWr L, B FEBRIC RS WD TR LM 5 2 & & L,

7y ho 13 M G5 BH) sl O & 53ERIZ I\ T 625 mg/kg (RE/HEE TIX
i B AR PO B IEFR O B R o 7223, 1,250 & TN 2,500me/kg (A E/ B B Tl
RO ELIRE K YT v v A T OARRAIE O EE L% D A O RIR FL2 A BN B 5
7o. % ZC.625 mg/kg (RH/H O 1 HRG & ThH 5 446 mg/kg {AH/H % NOAEL
ELTCEALE, 2o NOAEL %, fizE 10, {E{A7E 10, dHatkdErE 10, 3o &
BV R ERMAR M 2 2 b 2 0F O Pt EEE]) 3 O AESEAR%K 3,000 TRRL, ~l=x v
@ TDI & LT 149 pg/kg KEH/H &% E L=,



. SR EDOHE
1. BA&
Gul, FEF KR, AHEEEOABREER O B UREE LT,
Gukl, &R k3R (TNT) . BHER,. G2 Ly —v, HEEL EAAlL
TDI (RU D LXUERD, 7 U7 XVEE, ARiiiE. IR 804 R ER
NRUBUROFR L URE, AERL, RIS B - 4 R EAl (B
L AGEENEBESIC LV KEKSORAERO—DE 725,

2. —f&4&
| Ny s
3.{tE4
IUPAC

s . b
Yo, : toluene
CAS No. : 108-88-3

7. ¥EEatIk
WERRIPELR - FEIREKOH D, HEADOHKIK
s (C) - -95
e (C) o 111
tkdE (k=1) : 0.87
IK~DIEFRYE © T 720
KA & 7 —nGrbifsd (log Pow) @ 2.69
REJE (kPa (200C)) 2.9

8. WITHHF



(1) EFOHRHIESE
AREEHELE (mg/L) : 0.2
BREEFEVEME (mg/L) : 72 L
Z O EHE (mg/L) :
Sz AR PRI 50ppm

(2) BNEFEOKEEEBEFIEHAA 1 VE
WHO (mg/L) : 0.7 (%5 3 i)
EU (mg/L) : 72 L
US EPA (mg/L) : 1 (Maximum Contaminant Level)
RINKGQE T A F7 A4 > (B 2) : f58HE 0.26mg/m3  ~EXRERH 18 [H

I REEICRAIMEDHE

WHO Bk KEHA T4 EPAIRIS ® U &+, ATSDR O EFMEFH 7 &
Ty AN, IARC OF /) 7T 75552, BIEICET 2 R R 2%E L7
(B 3~8),

1. SHICET HRZEMANE
(1) ANENEE
@ IR
B R TEHRBROEBR%EDO ML= 3T R THEENSRINEIND EE 2D
(ZHR9), BT v MIHRPERNCHE T L7z h b 100uL (B —F v il
400uL /1) ZHICHA L2 EBRICB W T, el PR E SR G 2 FEfE%ZIC A D
nic (2R 10),

@ 2

Zv b (BR10) LU (ZR11) OFERIZBWNT, Mrx 3N
BT A L, M~ O ITRARBE CHOROKRETHLRBEETH D ERENT
W% (BRR9), MEHEE L7 Fxm 100pL (B—F > Vil 400uL ) 25 v
MIREOEE Lz 2 R O A Eas ORI, BEVEE TR bm <, W TH.
fiFhgk, Bk, F#EOIRCTH 7=, 7 v M b= (20ppm) % 10 57 A%
2 S ERBRCIE. 10 2 KON 12 REERRICEB W T, b mWRE T, IRk T
KTz (B 10), ~ 7 ATHEHE#R L7z hov= > (6.04pl) %% A BT L7z
AR TIX, 8B OKIEISFEOIREIX, B Tabm<., (AR &) v
THEWAM, Wi, FFIROIECTH-7= (B 11), 60mL*® hrx o ZH#H L
30 DRI Lz b Tk, BEREZEO(LEWIINITFIE CROBENEL, (HEk

*Rhovx oy 60mL OEEEIT, HE (0.876 kg/L) 2 HHAE T 5 L 52.56g L7220 S LICHHE
FHOIRE 83.5kg #5325 L. 629.5 mg/kg [ZAHYS T 5,



< &L BEWTHERE, M. O, iR, IEOIETH -7 (Bl 12),

@ K - Bt

M= iFe NETEMIZENT, Ko I 7 12 Y — A mixed-function
oxidase SRIZ KV R DNATa— WIZHRGRICHER S, HEWV TR EERRE S 72 o
TV rEREFIVIa vl RE L BIRBERIZ IV a gy A v
ELTRFIZHEE SN D, 72, DETIEHDIN o7 LY — LKD) pr LY —
VIR SN D, i il s e M= o O—8EPEbEFIcHtt s b (&
F3,9), b MZHBWT, NIz Az d 15~20%1%, filios S8 S (&
M13), BlEnoid, BIREEE LT, 60~T0%08Et =i s (M 14),

(2) %%ﬁéﬂ%%«w%z
@ AnEHEHER
F/l/i‘/@%'\@fﬁj%ﬂﬁ'fiiik‘b\f\ AN B RKER T » b D LDso O#HIL 2.6
~75glkg (K ThHD (B 5,15), ML AL 7 XD [ EITHEE~ P& D
FEMEEZ R (B 16), ATy hEAWERIIORER TIX, 100%D hLrx
AT R E R 22 7= L7228, BO%IRIE CII R 2 R S 2o 72, Z ORBR Tl
Maximisation test (EU HA K74 > B6) Z W TRIEEA/EMOZAL STV,
MV IR ERRAEMEE I o7 (B B), U XORIC LA E
BERIRLIEEZA, BEOHEMELZR L (B 16),

Q@ HAMESMHHRER
a. 28HHH#EZESEHEHERE (YO X)

CD-1~v A (., %% 58 5P0) ([2BI1F 5 hrx (0, 20, 100, 500 mg/L :
FRRIEEUE: 0, 5, 22, 105 mg/kg R/ H) @ 28 H R OMAFHRABRZ21T - 72,
BH%, ~ U ADNE 6 DOERSy (UK THEE, (EHE. /MM, BREIR, RAME,
hAd) 2t Koo s vz x7 Y (NE), F—sX3> (DA)., &r bk
=Y (-HT) VU EOZENENORBEH THD, "=V~ T U g

(VMA), REAR=Y i (HVA). 5-& Ra¥ i o F—/LEHE (5-HIAA)
LAUL BTz, HRERETHRD b -EmEAT R AR 1ITRT,

R TEHIZBOTE, WTFnoHEL~L T4 NE, DA, 5-HT L~L3fg

EICHIMLCRBY., 22 mgkeg (KE/H CiRLIAETH 7=, (NEHO L~
%H%@@mmmgmm BREIRTIE, 22 mg/kg (RE/B UL EOEGHET,
DA.5-HT & NVMA L~V F BAZEIN LT 2 ZEBE T, 5-HT 2% 22 mglkg
RE/BLL EOBRGRECTHBIZEML TE Y, NE, VMA, 5-HIAA L ~ULT 22
mg/kg KRE/HHRGHTORAELRBENE R Lz, P TIL, NE, 5-HT 2% 5
mg/kg AE/H L EOFEERET, VMA 2 22 mg/kg K5/ H LI E O GHRECHN
LTWe, ZORBRIZBWT, BE., EEE, KEICAEREZET R, &6
(LD EERIERIC BT H 3T, B bhiroz (BHR 1T,

725, ATSDR X, Z ®ikBR?d LOAEL % 5 mg/kg K/ H &4k L. ATSDR



BB O TR O BZBEO /N A7 L~L (minimal risk level, MRL*) o
REIZHWTWS (28R 3),

N

&1 IOR28 HEEAMESEAR

Bt VA2
ORI 100 mg/L LA E | 825K . DA.5-HT O VMA DN
(R RE R ERE - 5-HT o
22 mg/kg (A H/H) M . VMA o0
KR 20 mg/L UL E | SR T . NE.DA,5-HT K O D0
(R E LR ik : NE KO 5-HT o0
5 mg/kg RHE/H)

My o OFEHEEBROIZE A EITRAREAR TH D, BROKLGORRITIH
FVHEESNTE LT, WHO [ZFHMEICHV D 2 DI% hv= > O AR
RERDO TR E L CHEESNTZT v A~ T RZBIT 522 13 5k
(LLFb., d) ZiFELTnb (BR5),

b. 13 EAMEBEAMHEERER (TURX)

B6C3F: ~ 7 & (M, #5810 JC) BT 5 b= (0, 312, 625,
1,250, 2,500, 5,000 mg/kg (KE/H, & . =—> A1 v) © 13 ] (A 5

H) Osfifilie 0 #5217 - 72, WEREFOMA L. N, =&, TP, B
PEiZBWTIE, 2 TORERETITV., FOMOFIEIFICB VLTI, 0, 2,500,
5,000 mg/kg IR/ H £ 58 OB G54 TRICHET L7222 TOEMIZ OV TREM
(AT o T2, BRERTHRD ON-mET 2R 2 1R T,

HECTIEEARE DY, 2,500 mg/kg R/ HEGHEICB W T, TREFICHE LT
16% A LT, MFlEO L ERE O R b E m <. BETIE 1,250mg/kg
(RE/H LA EOBGRE, METIIRIEAED 312 mg/ke KE/H LI EO B GHETHY
Mﬁﬁ%MK(ﬁﬁuﬂﬁ\%ﬁm%$%ﬁ%mﬁ@<\ﬁmﬁmfﬁéﬂ%
PERNE (B B), MEHEICIBW T, 5,000 mg/kg R/ A % 5-FEOIC OB I
NS @7%%?5?)%%710 F 72, MRV T, 2,500 mg/kg (RAE/H UL E DS
TR EE L R~ T —IRB D2 b (5 (subconvulsive jerking] . &
55, IR SCHT. AR, RIRIR, FEREIK T, GEBVIIHOBREE) BN 6
= (M 15),

* ATSDR TiL, v 7 20#BRIZE T 5 LOAELSmg/kg A8/ H I A MEFE4%% 300 (LOAEL %
Wiz &z 3, flizE - EEZEICK 2 10) %A L, MRL (minimal risk level)  0.02 mg/kg
KE/AH & LTWD,



£2 IO EMBAMSEHER

e RE i3 [

5,000 mg/kg (& H/H D ZEME D2

2,500 mg/kg RE/HELE | RERD, ittt 2 on§ RO Z1E

1,250 mg/kg KE/H LA E | JFO LB B O

JE o L BN

625 mg/kg R/ H e 7
312 mg/kg K/ 1 TR L

SEMEAMEMHRER (T I*)

Sprague Dawley 7 v &+ () 128175 hrvx=> (1.0 mL/kg K&E/H : hv
T DEE 0.876kg/L 725, 876 mg/kg RE/HFEY, W 2 —F A ) O
8 MM OsalRE N &G R AT o7z, HEHTRO bV EmET a2 R 3 1T
j—o

BT, BaaEtEndmds S, A FoAEMROBAD PO vl (&
fR 18),

72%. WHO Tix, NOAEL (FIRETERNE LTS (B 5),

x3 Jv S EMERMEEERR

B Tk
1.0 mL/kg (K &/ H LB O BAIE DR
(MR
876 mg/kg KE/H)

WAL DZHORBRTIE, 7 v MBI 5402 & OHE 1K T2
WEINLTWD (B 19,20),

d. 13AMEZESHHRER (Fv )

F344 Z v & (MERE, &858 10 PB) (231 5 hr= 2 (0, 312, 625, 1,250,
2,500, 5,000 mg/kg K8/ H ;i 7 H#HE 0, 223, 446, 893, 1,786, 3,571 mg/kg
RE/H, W a—2F A1) o 1388 E 5 H) OmmiflEe 0 #5382 17
STz, WEHREIORA X, BN, B, . BBt O W TR TORGHET
1TV, ZOMOEFEZRIZ OV TIX, 0. 2,500, 5,000 mg/kg AE/H &S L W
A& TRIZHEE L2 2 TOMMIT O W CTREMINCIT o 72, FBEGRETRD N
e FMEAT LA R 4 1277,

5,000 mg/kg AR/ HHGREO T XCOE NG 1 HE THRE Lz, Kb

D i O R TN L OV g oo xt « LB ERINTT, HET 625 mg/kg (KE/
HLL L, T 1,250 mg/kg A&/ H UL L& GHE TR %hto —J, TXTO
BT, HEEMAETREICB DT, M FEEIEOHEINIEED 5T, MK
FEFE IR MIE O, RBREICBWTHBE IR b oT-, Mk
? 1,250 & 2,500 mg/kg RHE/H & 58 Tld, WEEOWIRE R T o F A

BT DM D BEIEE O i ORI B AN RO iz (B 15),



728, WHO Tix. NOEL % 312 mg/kg {A#/H . NOAEL % 625 mg/kg /A&
/HE L TW5 (BH5), £7-. EPA TlX. NOAEL 312 (8 7 H#t% 223 mg/kg
(KE/H) L LTW5S (BR6), B EOKEREAETIZ, NOAEL % 625 mg/kg
KE/HE LTS,

£4 Sv b 13 EMBANSEHER

BehGRE Jii3 i3
5,000 mg/kg A/ H A A
(GE 7 H¥5 3,571 mg/kg RE/H)
1,250 mg/kg (RE/H UL F WEEEROEREI R T > | FFEOE Okt - LhEE s,

GA 7 HHAHE - 893 mg/kg IKE/H) | T AICEIT DG | ¥EEIARO M IRE K OT T
DEETCEED R OFRIRER | MAIZIS 1 D AR L o B 50 4%

o D RO B ) B
625 ma/kg KR/ A DL TR OVE DR RT - PO b

GHE 7 H¥A%R : 446 mg/kg (KE/H) | 89N Sy
312 mg/kg K/ BT L DT L

GA 7 RS - 223 mg/kg (KE/H)

@ EHESHHABRRUENA MR
a. 2FEMEMHSERR (Sv M)

Van der Heijden © ® L & = —TlX Fischer344 7 v b (M, &R 120
VC) @ 24E[ (1 H 6], M5 H) OMARBRBREIToT-, HFEGE TR
DO BmMHET R AR 5 ITRT,

KEPRRE & bhig U CRBRECRED ON-M—0F B2, miEho Ht i

(FRILERAFER) O TH Y . 380 KT 1100 mg/m3 B ClIBIR I
23, 110 mg/m3 ZREHE CTIFBIE SN o7 LTVD (ZH59),

x5 Svbh2EMEEEERR

57t Jii2 i3
380 mg/m3 LA I Ht i D> Ht i o>
110 mg/m3 BT R L BT R L

b. 2 FMEEMNAMERE (THX)
B6C3F; v A (M, K&FERE 60 L) (BT 5 k=2 (0. 120, 600,
1,200 ppm) @ 2 4[] (1 H 6 F¢fA], #H 5 H) OWAFRBERREZIT - 72,
1,200 ppm F TOYRE TRENAFLEOFHUIZEO b oTc, £z, ML
T ®FEICE R T 5 IEESMIR A OA BEREMNITEE STy (BH]15),

c. 2FEMAENAUERER (THX)

C3H/Hed ~ 7 2 () 2B 5 k= (fikxr 50ul) o 24EM (A
2 [B) OBAAIZ L DN ANMERBREAT o T2, KEORIMNAET, DTk

10



PG HEIS DI E DN R 5N T2, FAITRICHA B TIIRr-72 (B 21),

d. 2 EMEIAERE (Ty )

SD 7 v b (Hf#E, &8 5-8F 40~50 L) ([281F 5 b= (0, 500, 800 mg/kg
RE/H) O 1048E (H4 H) ORORGERBREIT >0, & 55 CHEMIEE
O, MEDIR A ERFICFLRIES; . K 5 & M OME O AR T S RE IS B O %
HeEDOEmHAEN OB GRECY L O EMERD bz (B 22) 25,
WIS AR TR, ZORBROGEEEEW &S (/R 3),

e. 2EMBENAESE (T F)

F344/N 7 v b (MR, & #& & #E 60 L) (281 5 hb= (0,600, 1,200 ppm)
D28 (1 H 6K, H5H) OMARBRREZIToTL, FEGHTHEDDL
N mET L AE R 6 1ITRT,

EPRE O 1,200 ppm IZBWTH B AEBEOTHLITE D Lo 7,

Fo. MEEICRBWT, MR EZS0IEE A2 TOEY TREENRD b,
EEDREIIERBHENDTNCE NS0, BRBE CAEICHEThH- -, £
7o WEREIZ 3T, MR B R DB K ORI, B2 DZEMERR S B, S HICHEIZE
WCIR, BRSO GE (M : 27/49,42/50,41/50) K MR | fz O FENL | Fz ~{k 4=
DEBIREBNRRD Sz, ZOM M=y BRICER T 3 IEEENEHREDH E
TREEIMEERE STy (B 15),

®6 Svb2EMENSE  RAALMHEHER

e 5t Jii3 i3
1,200 ppm R e B
600 ppm UL k| MR Rz D JEEIH WL Rz DR, SRS D RAE
W - Rz DR E Rz~ AL A

f. 2FEESAEEER (TY )

F344 7 v MZEIF D hr=> (113, 375, 1,125 mg/m3) @ 24EfE] (1 H 6
REfE. 8 5 HA) OWARERBRABREZIT o7,

fifi, FFEICHEA RO, HREFEEFREETH Y . MO D b
Nn7en-7- (Gibson&Hardisty 1983 : &2 4 72551 H),

Flo, WL ODDORRIRFEN AMERBR T H R CRERD/F OB, Zhbd
ARRITT T, BT A U IEFICRENTbDTHo72 (B 5),

@ 458 - FESMHRER
a. MIR~IRILBRESHERR (THX)
Nya:NYLAR v 7 2 (M, &5/ 128) (236005 bz (16, 80, 400

11



ppm) DEEIRD HIEFAINC B CTOHKEEGRER 21T - 72, FrAERICIE, B
BOHRBED M= 250K E 5 2, TR EITo7 (B, ~
JAD 1 HEOKEZ bmL &35 &, 80 ppm & 5-HE1T 400 pg fBE L 725, IF
Y~ 7 ADKEEZ 40g L35 &, 1 HEREIL 10 mg/kg (KE/HIZHY), &%
BRETRO bNIZHmHIT 2R 7TITRT,

400 ppm EGHETIEA—7 0 7 4 — L RRBRIZEB T 2B O 2355880 H i
7o ZOEET. I L Fr=y (14.4 mg/kg (80 ppm (Z4H2)
F 7213 72 mglkg (400 ppm (ZAHY) ) O HEIEFENE G- TIIE O b e no 72,
1% 45~55 HIZIT - Iz EdntE R CORGRIRII 2 TOREHE T F LT
TP HERGETRD bR holz, BEWOROKE, Ko TR, BIR - BH
HROYENEBE D BOSIZIE Vv o O BTG biirro 7o (/0 23),

1 TORFIR~IRFLEAETE - RESHEHAR
e 51 I
400 ppm A =707 4 —v FRBRIZEB T 28I oD
16 ppm LI b | [ElEsEERERIC BT D FRGEREF O T (HEEFE2R L)

IR, 1981 FFRF I BV T, FTIAER OB~ ETITHEDO R 572 -
722 LT oW, BREGwSUERT TH D & LTV, 1981 4ELIEELE £
TIZEH DI L D BEIT R Y 7= 6720,

b. 15 BAMEMESHRAR (v k)

F344 7 » (M, % 2FE#E 10 L) 12817 5 Fr=2 (0, 100, 625, 1,250,
2,500, 3,000 ppm) 15[ (1 H 6 FEfE], i 5 H. 5t 65 [B15FE) OW AR
AR AEIT o7, BT OREREMRICOEOBEMBRERLR CGEIEBRH) 12
HEETIA U e otz (BIR 15),

M DWAFFRBICRB T DT v FTORRTIE, FLbo s DR IFITHS
T 5B R RHLIIG L TV Ry (B 3),

c. HiR6~15 BEAEMEHER (Sv )

MLz OWARBICLDREAEFBEEFTANDL O, BEEDA KT A TO
HERETH S 3,000 ppm F TOWMAREFRERBR AT, 7 b () I
BIF5H >y (0, 250, 750, 1,500, 3,000 ppm) OiHz 6~15H (1 H 6
R DA ZBERRZ T o712, HFREHTRO N EHmT R 2R 8 ITRT,

750 ppm LA EDOZFEFEORHENICIRIEPAHE N A Do, 72, I\ T,
3,000 ppm ZEFEHIC, JRVMEE OB 0O v, 1,500 ppm LL DO ZFERICH
{LBIENFR D HILTZD, BRI L 2o 72, Z ORRICE T 5 HEW
F M NOEL 1% 250 ppm. FAEFEMEICOWTIL 750 ppm Th o172 (B 24),

12



728, WHO Tix, ZoRERICK T 5 NOAEC % fE a1 o CTid 1,500
ppm (5,600 mg/m3)., FEAEFMEIZOWTIL 750 ppm (2,800 mg/m3) & LT\
% (ZHR 5),

KARRIZBNTL, HEMEFIRHSATEST. F77 MROSIHTS
L0, BEDD, FLa LT,

=8 Ty IrEIR6~15 BEAESHHR

R Bl b5
3,000 ppm (NERY
1,500 ppm LA E | HRHsPASH B AL E
750 ppm UL E ==k F 7
250 ppm TR L R ALE L

d. iR 7~20 HREREEEHHE (Sv )

OECD #B A RT7 42426 (KZ 7 K] IV, v MIBIFS hro
(1,800 ppm) DOEHE 7~20 HE® 1 H 6 K], WAZRBRRARZIT-7-, &5
TR ONT-m AT R 2R 9 1R T,

ZORER, WWOMBITEN IR ZEL N FEICEEREEL L5 L (B
25),

K9 Sv MERT~20 BREESHERR
G "
1,800 ppm | 'ROMBITEN A FZEL OFE~OFERE

e. IEIR6~19 BEILIEIR 6~21 BRLESHRAER (Sv k)

SD 7 v hMZEBIFH iz ? 520 mg/kg AE/H ([ 26). 650 mg/kg 1K
H/IH (27, WL a— A A, Ok 6~19 H H O R 0 & 5505k
IZBWTC, BRA~DEEBERD #HOMIE L2 E L=, [*: 520 mgkg O H
BlX., P UELHE D 3,290 ppm DOk ASEFEH O ML SR E SN,
650 mg/kg (B MR AZEE 4,168 ppm FHY) 1T, FH O, X0 EENPHEIC
HEhH)>DHEL L THRELEZLDTH D, ) KRG TRD LB R A2
10 127,

520 & Y 650 mg/kg IR EE/ H & G HECHE R OF E 72K ERD . 650 mg/kg (KHE
[HBEGRECHALERIE, BoHxt E &RV 258 5z (2R 26,27), [ CHF%E
FOHWNER 21 HE CEBBMIEZIT-o728 2 A, 2D DEBOI EIXHER
21 HE CICEIE L7722y, AR 21 BICBWTHIMIZEBIT S 2 = ALoED
DRDO LN (B 28), £72, SD 7 v F (18 L) Oz 6~21 HIZ h/L=
> (650 mg/kg K/ H) ZRERICHHRAR D& L, —EH 720 MR 2 ILF>0
HAV ORI EL AR 21 BICWHEMEBRZMICR- L2 A, Pz uiC
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T ENZERRE SNTEHARTIIREIIBIT =2 —a OBEPAEEICH D LTE
D\:1~my$ﬁ@&E&Uﬁ ~m/%@@£ DROH LT, Lo,
FEHEOIX, MU OB EIEIE T, MRB-CrRE o EIREIC L0 [F
BT HHETHL LTS (B 29) .

£10 v TR 6~19 BEIXFIR 6~21 BRAESFMERER

Be bt Iz
650 mg/kg A H/H BALIRIE, RMOfaxt B &Y. 2= U S AbD
Y. BEICBT S =a—ur0B0R, ==
— 0 UERROBRIE, =2 —a U BEO R
520 mg/kg R E/H LI E | (KEED

f. HEZRAI~I0 BRLESHEHRAR (Y k)

SD 7 v bOFHAERICEITS b= (250, 500, 750 mg/kg RE/H | AL
a—FA)) OHAR 4~10 HREIOIEENEGHABRICB W T, 11 H BIZK%
FH L. 77U 7~ B2, B GH TR b mET AR 11
(21,

MOt EEIX hv= > O EITEAF LT L, 500 mg/kg (A&E/H L EoD
BEHTAE T, LML, BKELED Lo, IMERORELITR A
572 o 72, 750 mglkg RE/HFEEREOMTIIT A a7 ) 7T O~—h—X
/X7 G (GFAP: glial fibrillary acidic protein) 23 &2 L T2, in vitro
ORI Z0ANE, o RNT A a7 ) 7oA HEST 5720 T
bHoHZERRBEINT (B/H30) .

11 Sy bHERA~I0 BRASHRR

BeHRE I
750 mg/kg (A EH/H MOT A a7 )T O~v—h—% 7DD
500 mg/kg ARE/H LA L | Ao B & o
250 mg/kg A/ H AT R L
O iEE R

V2 D In vitrof ONin vivo® ik BRE R 2 $12,1312 777,
a. /n vitrostEg

DNAfEGHER, Bl 2R, HmeRAER R, SCERER, JemRiF
B OV NERBRONTNICEBWTYH, BiamlEa RIS o7,
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=12 bFILITY invitroBicEE
i
AR PSES NS RS By
" A %

A
IR ERRER | Salmonella typhimurium — - Bos et al. 1981 (£#3)

TA98, TA100, TA1535, TA1537,

TA1538
DNA E &R S. typhimurium No data - Nakamura et al. 1987

TA1535/pSK1002 (ZH3)

Escherichia coli P3478 No data — Fluck et al.1976 (Z#3)
BEAY
Bis T AR Saccharomyces.cerevisiae D4, D7 — — (ZH9)
w2 R R | S.cerevisiae DT — —
el L2 e
SCER R b R U RER No data — Gerner-Smidt and

Friedrich 1978 (Z#f3)
Yo i B R b kU RER No data - Gerner-Smidt and
Friedrich 1978 (&/3)
/IR b U RER — — (Z131)
- etk
b. /in vivoiKEk

Yefo (R B E R B W T, BRI R BB N ME STV D08,
RUBVDORBANCELZZENEZOND (B B), HEFEDYD /N ERIZEBWT,
et KRB O — L WM CHE R RS TS, Lo, 2Thvbd
WFZEIE. MO BEREIABENFIRFICRE STV D AR ars— hB/hanz &
2END MR OB D OENTHAMETIER Y (B3 3),

BT ORER T, hvx= 0% in vitro. In vivo &b, B b U U /NERIC SCE
YT 32), in vitro \lZBW Tk U VBRI EBR LR o7z

(M 31), £7=. ATSDR KX WHO (Z2EBW\W T, MU EnmtteRo
ZEImESnTW AW EFEGROITTWD (B3, 4),

£13 kILITY invivo BlEEH
FRER SES it Ea
Guta A L R Z v MEREMIE | Dobrokhotov and Enikeev 1977 (%
HE3)
RGP + | Bauchinger et al. 1982 (£#3)
b NERTE Y L NER — | Forni et al. 1971 (Z:/3)
b R Y B — | Maki-Paakkenen et al.1980 (£3)
b R Y U NER + | Schmid et al. 1985 (Z3)
b FRIE U U NER + | Nise et al.1991 (ZH3)
b R Y U NER + | Pelclova et al. 1990 (ZW3)
BPEBSEZERE R | ~ U A+ — | API 1981 (B3H3)
DNAH 57K ~ 7 AR, EHE TN | — | Plappert et al.1994 (Z83)
SCE# v R U oRER — | Haglund et al. 1980 (£#3)
b MR Y U NEK — (ZPH32)
b R Y L NER — | Schmid et al. 1985 (Z3)
/IR R [ RPIEA + | Nise et al.1991 (%M3)

+ Bt — Btk
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(3) Eb~ADEE

AFHHRERT—F1F, TRTHR MO ARZICETILOTHD, Atk
FeiE Chied K< AL O DR ET, AR R O B E e OSREIELZ k4 2 HIlE T d
5o WO MEDOBRWEEILE YT EREIR T, 375 mg/m3 TR HLiLH 23, 150
mg/m3 TIIFB O bV (B 5,9,33), Mo OEMERFRICLD2HMERED
EARMICR L THD (B 5),

—WRIIZ, RV UELHE OIEFIREIL, W< O OFRIER IZE MR 72 R
N CELUAD, OGRS 2 L AR LTV D, MO BHE
OFEIE O LML, ELAE OB /2 Rt ApREFEE & BhE L T\ b, LA IR,
B0 LS (4,000-12,000ppm) #HALTWD (B 3) .

MV ANCHRERT SN2t ORI Y o RERCTY R B £ 7213 SCE DA
N EFTE00E 9 0 EFHNTZHBRTIIMERERIIE O THRY (2 4,8),
BT DOMFFETIE in vitro £ 721X in vivo CEFE LTt N U U RERICEIT D Yo K5
HAERMEOIEUTI R STy (B 3,31,32), & FOKERIR Mo 72131
FFE LA OB AREICET 2P EIE R (2R 9), 1925 025 1985
EFTOWMIZ MmN 8T Lizlglis 7 7 €7 HIRITICBE 3 28798 (HIE RS S
I ZAUIE, 1940 L Y 1950 RIS R LT R FEAS 450 ppm 725 7243, 1980
FARHEIZIZZE OREN 30 ppm (ZIKF L) TlE, BAO—E LMz RS
7Rinotz (B 34),

RIS P L RN AR LR O e RN AE L D Z &
MMESINTWDEN, ZOHEORBERITHO TEHWLDTH S, Bukowski (&
M 35) 1T L VIRWVBECOREOFEEAZHLNIT LD, ML ORER
BRI K DT~ DB Z T FIOME (BREEE © 6 1, e RMEA « 2 1,
A ZREREIR T - 3 ) DL B a—% To7, HARWMEICET M5 1 4%
PRONTREBLOZREICL D H DT, 5 HhOEEE 7 /V— 71 BARTE DI %2 W
LTEY, MHFMICAERBEEEZRE L T2 50 3 Th o7z, e RMEH
AT 2RI VTN b OB Z#E L T\ ian, MEFENIcEE TH -
DX, 1 Thot-, ks ZIEREICET A%, BN RELZ T TW5S
BAISZRs S BREOR T Z28E L T\, BBE L OMICHE—KFEMEZ3
HDTHRWELH D, HEFFMICAEE Th 20X 1O HRTH -T2,

Bukowski |% Z 41 5 OEFHIIED/NA T A (BEERE ORI ASA T A FLIE A
T A, ) K OFFH IR U O W TR LTz, £ OfER, O ZIRiElc
BT 29812 h L o ORI SO THARERAZ R L TV, @% Kk
B & ORNCHEFH AN A B BE A2 7R LT D HFZE Tl o2 e ~ D[R K
BBNDH D20, REWRER LG 220, @BRREICRET 2158 Tl £
BlORE L BAREOHEINCEE2BEEZME L CWDFEN 2 4FEH0. 95 1
i, BBEEIL 50 ppm A ETHD Z ENRBEIN TN, BEIRSA T A
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DIFAEIIHRETE RN -T2, BIEE LT, 2D 0OEZZEE (G E1ED |
LD HEDOTHY KBRS EREZRT LOTITRWERmL TWVD (&
M 35) .

2. EFFHEE O
(1) International Agency for Research on Cancer (IARC)
TN—"7"3t MZXTDHHEBAMECHOWNTHETE 220,
bz id, b R OVEREW) TORNAMEEZ RTRIHLIA 0 Th 5 (S
7,8),

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

Evaluations
ADIIZED HAIL TR0,

(3) WHO g KKEHA K514 FE IR (BEED5)

Z v b 13 A O ERE O &% 53R R 55 5172 NOEL ([ 15) 1, 312
mg/kg KHE/H (H 5 BfEE) Tholo, ZOHEIL, R T~ X%
FAWZ3ER TIIM D TNEWEEZ R LT, ~ 7 A THhTNII /A b=
B89 % LOAEL @ 312 mg/kg {KH/H (O 7 H#& 5#1% T 228mg/kg AEH/H) %
v, REEFELMREL 1000 (EARZE K OFEZEIZ DUV T OMREL 100 X fiArERER L O
NOAEL o v iZ LOAEL ZH\W/=Z LW TR 10) 2@EMA1 5 &,
TDI % 223 pg/kg K&/ H & 72 5,

5F2MHTA RT A MERERIL & [FERDONE,

(%)

TDI @ 10%Z FEHKIZEI Y 4TS & 700 pg/L GELERE) EWH A RTA4
ERELND, LALERENRDL, ZOEIZIKT TCORGEMEE L THE SN TV KEIK
BETHD 24 pug/L % ERDHZ LICHEBETRETHD,

(BREE K D% B
TV L—va kO T7 —A N v 7 (BREOESE) X, ML UBRE
\ZH R 72071 TH DM, IEMER O A 7213850 LRt kKEOHHTH bz
IrEIND,

(4) KERERET (US EPA)
Integrated Risk Information System (IRIS) (U.S. EPA)

EPA/IRIS Ti%, {bFWEOF Mz, TDI IS T LRAY) 77 L A F—X
(#: A RfD) & L CTRMAEEEDAMEDOFEREZRMIEL TWD, £ b5 —FHT, %
INAFEEBIZOWNT, BPAMEZBEIZO W TORFREREME L, LEIISC T, #&A

17



BBIZL DV AZICOnTOFREREEL TV D,
@® #0ORD (B 6)

A (Critical Effect) JH&E* THERBRH & Ef2 2HRAE
(UF) ¥ (MF) (RfD)
JF K OV BB D 284k NOAEL: 312 mg/kg 1,000 ** 1 0.2
13 WM Z ~ Mgk o (REE 223 mg/kg (AH/H) mg/kg K
e 5B H/H
(NTP 1989 (=% LOAEL: 625 mg/kg
17) (a5 446 mg/kg (R H/H )

* A 5 HRE DO 7T HARYS TR,
EEARE R OV 22, AR MERRER RS e DB MER B~ O ME, BT - BAFBERBRT — 2 B3R5
TWVWDZ IOV TOARMEESEE L LT 1000,

@ EHLAM (BHE6)
RMLVZAZOWTDOE FORBAT =X NN & BERDOT — X N+
FTHHZ L, REBOBLRFEERBRICEBOTEHMYETRWZ &b, “D” (453
TERWY) IS,

(5) EAEICETAHKEELEDRE LOEOFTE (S8 1)

MV BRNNUERYE L THMAITE LN TV, in vitro 7 D5
PERBRE B DT w2 RS nWEE 2 b5, IARC TiE, Mo a7
N—7"3(t MIHTDEREPNAMEIZONWTHHETE W) ICELE (BT,

MEHE F344 5 » + O B6C3F1 ~ 7 % (C 312, 625. 1,250, 2,500, 5,000 mg/kg
RE/H T 5 B, 13 BREEHKE L7z, 7 v M TiE, 625 mg/kg KELL ETHE
K O E B O TR v, 1,250 mg/kg IKELL ET, iOEE O ke &
T UE /ﬁf@ffﬁﬁfﬂlﬂﬂ@@t%ﬁﬁ&od\ﬂu%ﬁﬁ%&lﬂﬁ)ﬁ@%ﬁﬁmh&b%hto — 77
<~ U AL EHBETHA~OMEEMEIIRO i, HFEEEOHEIA, 312 mg/kg 1K
HTHOOLNTL, LoarL, HERTIHEETHELEZ o TELT, 2ol &
N5 T RN~ 2% % NOAEL 1% 625 mgkg KETHDH EE 2 BT
(%P 15),

FNAMEZR TRTHENRBD LA TNWRNWZ & X0 TDI EIC X v 3EfhE 2 5B E
THZENRUBTHDEEZBNT-, NOAEL : 625 mg/kg % 5 H &5 CTHi1lE
L7, RSB 5,000 (EAZE - FEFZE : 100, PO LE LD ik
PEIZxE L C 10, IR CTH D Z LK L CIIRBE T 2k m 2 EE L -
5) %z LCTDI X 89.2 ng/kg K&E/H RO B DH, TDI OEEIKIZHT D
FHERE 10% & L AE 50kg Db 231 A 2L ERTe LIRET D & FFAMEIE 0.2
mg/L LHEREIND., & LT,

18



14 WHOZFICELD LT @ TDI YRy FH

R AL NOAEL LOAEL  REEFREK TDI
(mg/kg KH/H) (ug/kg KT/ H)

WHO/ ~ v 2D 13 BRIk — 312 1,000 223

DWGL [ 538 (B 7 H 10(FE7) X 10(f# & 7)

B3R rEE B H O X10 (HAMERBREOD
(B 15) 223) LOAEL £ 2% L )

EPA/ Z v b 13 B OFREIRE 312 625 1,000 200

IRIS O hE (B7H (A7H 10(ff7) X 10({#H 1k 7%)
R OB EHEEDO L #a B O B X 10 (HAMERERES R e
(NTP 1989=2% R 15) 223) 446) S OVA= G - 3 A Tt 5B
T—F BRI TND
ZLizHon)

KEAK Ty b 13 FEE ORI 625 — 5,000 89.2
EFEA=Y (@ 7 H 10(FE 72) X 10(f# 14 #2)
oG OMwREI L 7 oE H R X 10 GlE#krZ b %

A TOMRAMMOEEE K, 446) PE O MR FEMEIZBI L C)

OV N HERL I el Jeg oD BRAE

X5 (HAMERE > Th

I HIZw T ARIZEBIT DA~ 5 Z LR LCRHBT

DR FEME DR B E)
(&84 15)

a: EPA/IRIS (M 6) Tix. MIEMERER L Oit#k
b KEREMEDO LE LOBEOFHL (B 1) Tk, BHRE L ot

3. REWRIR

Rk 18 RO KEE BE B AR ETH B A LR AIC I 5 hbm  DIKIE
KOBHARDL (3 15) 13, JFKIZIBW T, TR TKEFEKEEH A E (0.2 mg/L)
D 10%LL T ThoTe, —T7, HARIZBWTIL, femii a2 K EE B B EEED 10%
B ~20%LL T T 1EFTA b, TR USMIT T 10% L T TH -7z,
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x15 KEEEBRREEEFAELRAFAE (K- 5K TORBIKRE (S8 36)

HEBICHT HIEHD AR
10% 20% 30% 40% 50% 60% 70% 80% 90%

ok ~ 0% | B8 | B8 | B8 | B | B8R | BA | BB | B8 | B8 | 100%
o AE [ LT | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100% | #&i@
Bk IKIRFE R ﬂg&ﬁ BT | BF | B | BT | UTF | IF | BTF | BUF | UF o
>l 0.020 | 0.040 | 0.060 | 0.080 | 0.100 | 0.120 | 0.140 | 0.160 | 0.180 | 0.200 | (me/L)

(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | -~
ESZS 1529 | 1529 0 0 0 0 0 0 0 0 0 0
RRK 451 451 0 0 0 0 0 0 0 0 0 0
K | &4 #iEK 142 142 0 0 0 0 0 0 0 0 0 0
# K 184 184 0 0 0 0 0 0 0 0 0 0
Z Dt 152 152 0 0 0 0 0 0 0 0 0 0
EZL 1501 [ 1500 1 0 0 0 0 0 0 0 0 0
=ik 329 329 0 0 0 0 0 0 0 0 0 0
K| A LA 97 97 0 0 0 0 0 0 0 0 0 0
T K 769 769 0 0 0 0 0 0 0 0 0 0
Z Dt 305 304 1 0 0 0 0 0 0 0 0 0

(CFRR 18 AR EEF ARG AR

. BmiEmEZETE

MLz Db MRS AR L Uik, B hro VELRAICZ M0 A
éﬁm@ﬁiﬁ&h@%k@%mmﬁm&k$ﬁ%ﬁ% EENBED LN TS, L
DL, ZNHIE, WINLEIEEOWAZRZRICISHOT, ROFREICELDHE T
KT HRBITHE SN TR, —F, EREBMIZB N TS, AR~ DR EE
’%?éﬂ%ﬁ&<ﬁiéﬂfﬁb R MEN V= DR e ETH D &
Ez o, BlowEIcBE LU, Bl c R a R B EER ARG SN TV DM,
_mi\m/t/@k®ﬁ%@ﬁ®@ﬁ LB EBEX LN, EOMORRITI

A RBEEEEIIRD N o T, T BORAMITERD 5107, TARC

Tm TN—T3IZHFHELTEY, & MIRT 2B AMEICONTHEHETE e
L TWS, UEDZ e, Mo, BlaEER OB AT N EE X
S, RN AFBMEICEET DA — HERE (TDD) 2% ET 52 ENmUTh s
EHIWT L, B IR SO W CEFERE A FME TS5 2 & & LT,
?yMDwﬁ%(%55)ﬁ%@m&%ﬁ%@&5mwg%Emﬁfﬁ&m%
DOfaxt « LkEEOHMA RN, LrLens, 20 LOHAEFFTHLHAOED
AR T LITR O O N T HEEREL M Loz, —F, 1,250 KT
2,500mg/kg ARE/ HHE TITIBE RO BRIE L N7 > ) T ORI OIS D
I DFRRIRER AN R S, £ 2T, ZOMBREMRIBANEZILORD b
727z 625 mglkg RE/H DY) 1 B G & TH 5 446 mg/kg {AH#E/H 2 NOAEL
ELTCERA L=, Z?» NOAEL %, fEz 10, ff{& 10, dAaMEEM 10, FMo®E
B UWBLHRR TR 72 2 b 2 08 5 MRt EErE) 3 O A fESZFR 4 3,000 ThRL, hr=
@ﬂntbflwuwngMkﬁibto
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TDI 149 pg/kg 1K/ H
(TDI 3¢ EAR L) S e AR

(B ) 7 v b
(1) 13 A
(5 H51%) SRR 035

(NOAEL BEMRIATA)  MHRAROEIREI L YT o A TOMPEHIID
BRIV 0D i D AR PR 5 2
(NOAEL) 446 mg/kg 1K/ H
(RHEFEMRED) 3,000 (RS, FEES~ @ 10, dHaMkEEMERER @ 10,
BIEOBEEME URBEHM TR 2 b & 8 O thitarE]  3)

<BE>

KEEHEBEHED 10% TH HIEE 0.02 mg/L DAKEZIEE 53.35%kg DA 1 HbT-
D LA L7ZHEE. 1 HHz 0 IAE 1kg OFHREIL, 0.75 pgkg (AE/H &2 5
N5, ZOfEIX, TDI 149 pg/kg {KE/H O 200 73D 1 TH 5,

YE R OBUR — P 10 45, 11 4, 12 4R [E RO R AR B — fE R - SRB W78 2. 2000
. 2001 4F, 2002 4F (AR 10 5, 11 4F, 1240 3 7 FO IR E)
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F 16 HHERIZH (T4 NOAEL %

& - B AR T RFRA vk NOAEL LOAEL #5
B RBCME- mg/kg AE/H | mg/kg K/
i/ Et A

i ~v A 28 HIEIfUK | M W 12 B8 F %5 NE, 5(T)

QO CDHES | 5 DA,5-HT Z D H4N

Q@ <= 13 #M (A | FFeEEoBEMN (M 312-) i 312(W) | WHO DR #LiA
B6C3F1 | 5 H) s&ffil#e | WEFHE(7e L, OB 7 H#E | S0,

HERE 10 | migs D ZPE(000) 223(W)]
VRIEE - 3= ARG CIE.
W R &0 (2500) 1250 (E) 2500 (E) HoE R o
T U, S SRRSO, | (B 7 AR | GE 7 RS | 2 NOAEL & ¥
WP AR (I B AR T, iE B | 893) 1786) ig7
J5H(2,500-)

@ 7 v b |8 EMMH | 4EHOHEMIEOWEL (876) 876 WHO T % .

SD # | Ba&s “NOAEL #% &
TR - 344 ETET L L
W TWb,

@ 7 » b |13 @M GA |1 #EWNKELC(B00) ., R | 625(W) WHO (28T
F344 5H) AR | BoMxt - (WEEEMOE| ( NOEL HART A
MERE 10 | o5 625-, W 1250-), B RO M 312(W)) R E M TIE,

VRIE 2= | REIR YT | IS BT NOAEL : 312
v 2 A e 0> 1 5645 (1250, LLTW3,
2500) 312 (E) 625 (E) EPA o 1R #L i
(7 H#E 3
223 (E)]
625 (M) 1250 (M) | /K & /K /K H %
(7 A DRI ST
446 (M) )

18 7>k 24 (1 H | Ht DD (380mg/m3-) 110mg/m3 380mg/m3

®)| F 344 6 IRFfH], W 5
MERE 120 | H) W ARE

® vv = 24 (18 | EESEOFERFER L, | 1200ppm(T)

B6C3F1 | 6 [, 5
WERE 60 | H) T ARGE

@ Zvh 24E[] (1 B | BREE(1200ppm), B O 600ppm
344/N 6 FEf], 3 5 | BEME(E 1200ppm. M 600 (T)

WERE 60 | H) WRAZEER | ppm-) . SRS R 0 5 E (i
600ppm-)
4~ R HRE O | A —F 7 ¢ — L RRBERIC 16ppm
L Rk | B T DB o D
&5 (400ppm)., [EIERFEFBR IR
5 R R o KT
(16ppm- : HEMKFMEZR L)

© Z7vh 15 M1 B | B OERE, BEOMRK | 3000ppm AR D
F344 G, W5 | WICEFARL g,

MERE 10 | H)WE AR

Z vk IR 6~15 | Bl HIRFAS(750ppm) IS

HHQ H 6 (NOEL :
ReRD o A | BG4 (3000 | 250ppm(A) )
R ppm)., F{LIELE (1500ppm-) | 1500ppm(W) | 750ppm(A)
RN
(NOEL :
750ppm(A) ] | 1200pPm
750ppm(W)
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@ 7k TR 7~20 | MRRAITEN 2R R E R V2 E 1800ppm
H(1HG6K | ICHERE
W) WA 2
@ 7wk iR 6~19 | BRI OERERA(520-), Bt 520
SD HE-ix, 6| BIE - iME R (650),
~21 HEEH | =V AboRd, FEICET
#E Hma—n DD AARO
WL 2=k | BIE, = 2 — v VBB O R
W (650)
@ 7vh WA 4~ | MM E & o HBERAE | 250 500
SD 10 JERENE: | . (RERD(500-) IMPNTAD
GOyt | wr )y o8 (750)
—VAA
[ R s rif&riuft%ﬁ 18 B PETEMEBUER K OVR S AR A ETE - RS EERER
A FHE : WHO E : US EPA M : JEA @ T : ATSDR
MEH fé%?f%/x‘
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ARFHlE T L7ZZIE S W TiRICAR b o T2

ALT
AP ALP
ATSDR

AUC

BUN

BMD
Lo

CHL
CHO
Cmax
COHb
CPK
CYP
GSH
Hb

Ht
IARC
IRIS
LDH
LOAEL
LOEL
MCV
MLA
NOAEC
NOAEL
NOEL
SCE
T2
TBIL
TDI

TG
Trax

TI=2T ) NI UART 2 T—E, IV EIVEEELE VBN T A
T IF—F
TINVHI T AT 7 H—F

U.S. Department of Health & Human Services, Public Health
Service, Agency for Toxic Subtances and Disease Registry

I PR R — R ] AR T
I % PR 58 ZE 57

10% D EE T H R F~— 7 FED 95%(55 T IRE

F ¥ A =— A D2 & —Jifi kAl ik
F ¥ A =— AN L2 F —JIE R E R
Fc e 1 (3 Hh i B
—B{bRFE~ETRE
JVTF T HAT FFF—E
vhZm AP 450

TR FF

~E 7 u e (i)

~v h7 Uy b

International Agency for Research on Cancer
Integrated Risk Information System
FLIR I /K 3R T 54

/N R

e/ MEM &

AR I BR AR

~ DAY T — ik

TR

e B

TE/EM &

Bili R s 0,55 (AR 28 4

EEESEEY

wryarrey

M2 — H A H R

FNYVZUEYUR

e e ML (HFE) T e P ) e ]
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