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AL EIS BN AEGEKE (e y). GREE (R AxAFLy 7=
J—=b, RYTATN), B (2T, ALvFr), B (24D, 7an
B U l), AL BEIER, B (B2 U ), Bl (T Y e
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WEIRR B o =8k, K R & REALL AR, AL Ak
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R

. %4

IUPAC
ma . NUBy
#i4, . benzene

CAS No. : T71-43-2
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7. HEEFHIER

BRI - A DOTRIR

s ((C) @ 55

e (C) 80.1

teE (k=1) : 0.88

KR~OFEfEYE . OKIEMEEE 1800mg/L (25°C))
KA 2 7 —nNohdfsE (log Pow) @ 2.13
RGJE (kPa (26.1C)) :  13.3

8. BITHHIF

(1) EFORHIES
KERHEME (mg/L) :  0.01
BREEAYEE (mg/L) : 0.01
Z DA FLHE « FE/KEEE OIS L OBTE 0 FEE 0.001 mg/L
R s (VBRI ALYE) 1 ppm

XTI L AHEIRCIBNT, RUB U & BULLEEAT D T LI

WT, BEEENEIESh O AEMEEF I ES N T D,

(2) FENEFEOKEREEEFETHA K14 UE
WHO (mg/L) : 0.01 (%5 3 i)
EU (mg/L) : 0.001
U.S. EPA (mg/L) : 0.005 (Maximum Contaminant Level)
RN KKE T A R4 (B 32a) @ fad#HE 6 X106 (uglem3)  AJE

I REMITHRDIHMEOBME
1. SHICEAYT HFEFMERE

WHO Bk AKEH A KF A, EPA/IRIS ®VU A k., ATSDR DOFM5H)~
n>7 5w AL, IARC DF / 7Z 7, WHO IPCS %4 i, FMhcBEd 2 Eafl
MR 2R L 7= (BP] 33,34,27,28,3,11,12,35) ,

(1) KNEIRE
ORUR - 734
NP oL, MARBEZFL)NT, 30~50% 0N S5, B ERTIT,

RUB U EROBGT D E 100%03 8 EE > BRI S 305 BRI S5 D1
1%L FThDH, WMINEIEE, RBPUNIERBEREICH DD L TL2HIT AL T
X bbb, BENRL B E . KRNOR P BT AHEICHT 5, (KN~

DERY iAZ % NEWTHAR P OB A ORRE T2 0 myvy (B 33),

QHRH - Hett



(18) X2t>

1 WY S 7o B O L ORI E, ERE e v M & TRIURKEZ &5
2 ZERHLMIENTND, XUV ANIZFDIFEAEN, EICHHET OREHE
3 BEAX I A —PRICL>T T =/ — BT 5 (BT REEOELNE =
4 %) 1 ElOEEED 12~14% GEEREM T 50% £ T) O EUREDE
5 FIERUC K VPRI SN D, RICITDT HORE(LR P X, 720 I3aEK
6 b7 =/ —n e LTHRIEENS (B 33),

7

8

9

AR L ORBHBIZT OV TIEE L DI TOITEY | KD LT
LRI HE S B LM W OGRS R ST b, LA,
10 FNENORBEW DOFEMECAER DOFEIZ R L TIIRMIH O E013% 0 (218 12,1),
11 RUB U OFERBEIT = 7 — VL Th D, FIBOBR{LEEZEOIERIZ L - T,
12 TARFACED DR B A XY RERTT = ) —VBERT D, 7=/ —)v
13 DREFET NI v =R, &V & OTEER E 72> TRPIZHRR S .

14 IR BrOFERfFFRRREEEZ LN TND, 7=/ —/LO—X, E
15 Fex /o h7a—nelZ&8d s, XUBCO—EL, NoBrmRF Y
16 RERCBERL, AarTT e RERTrarilrsd (B3R 1),

17 BUE, RUB AL D ERIESESEOAFFEMNL. 7o/ — b Rakx ) o

18 Lar 7T e R EEIhT7Ta— v EOMAEERICERT S & STV (&
19 HE 28)

Benzene
Oxepin

—
| ] OH
—

8] —_—— )
UW (}AW\(

1450 LIEL Fe / OH: Ly
H NHCOCH ]
trans, trans = Muconaldehyde | | S vansirans - Muconic acid
§—(—C—COO0H
Benzene H ] I
epoxide @m GS = . H H
S-Phenylmercapturic acid

EPOXIDE HYDROLASE
l REARRANGEMENT

OH
Benzene
OH dihydrodiol :

Phenol OH o-Benzoquinone o

DIHYDRODIOL (o] ! ) 1

DEHYDROGENASE NQOI1? .

P450 =

P450 IIE1 O OH OH

OH 0
@[ Catechol [ ‘ C Catechol
OH
- ¥ / oo
B

=

. PEROXIDASES /
HO Hydroquinone AUTOXIDATION ‘
I}' Hydroquinone
5
e O 8] OH OH
| 4.4'-Diphenoquinone 4,4-Biphenol %‘\
oH Lpe- . |
enzene tri NQOI V
Benzene wriol p-Benzoquinone 1 .
HO Ol l OH
20 0
W, Q) BN N = LY .
21 B OREHER (2R 27 (Source: Ross 2000))

22
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(2) EEREMF~DFE

DA MEEHEHER
R OAMEFEEITT., BRORGICEA~TUAE Ty O LDso . 1~
10 gkg T 5, W AFETE 2.8 B TD LCso 1% 15~60 g/m3 T 5 (B 33),

QE2MEMHHER
a. 17T EEESIMHEHRARE (¥THX)

B6C3F:~ 7 A (M, &% 58 10 L) IZB1F 58 (0, 25, 50, 100,
200, 400, 600 mg/kg AKE/H, B a— A A 0) O 17HM GB5H) @
SR O 5B 21T o 7. 17 R ORBRKE TS, MIKFHIRE (K% 5
BEH L) 2325 & & bic, Flf L, HEESETIRE S ITo70, £, 0,
200, 600 mg/kg A/ A GFECBNTIL, KGR 5 ILABIML 60 H %
Bt MIEFAMAE 2 FZiT 5 & & BT, J L, JREER R 21T - 7=,
FRGRECTRD DN R EE 1 IR,

RV b L BRI BT HIL 72 Do 72, 100 melkg (AH/ B UL Lo
T, WEHEDFAARE DS HHREED 4~10%J80) L7z, 400 mglkg LI D& ERED
MERELZ BT, IRERSWHEERICER O Bz, 200 7213 600 mg/kg @ 60 HI[H
DEHATIBNT, HERENT U S BMEBRBD VY o REREVN 7880 B v ds
~7=, 120 H#IZ1%, 50 mg/kg UL EOEEREDHE, 400 mg/kg UL EOKERE
OMET, HRERAMEED LY 3Bk (p < 0.05) 23388 L7z (400
mg/kg FGREOHETIZY LB DA (BHE 19),

7235, EPA Ti, 17 BEREFRHERE 0BG L72/EC, R0 NOAEL
% 25 mglkg (B 7 H¥#A%R : 18 mg/kg {AH/H) . LOAEL % 50 mg/kg (7 H
#5536 mg/kg (RE/H) & LT\ 5, METIE, MmiEAI52% > NOAEL % 200
mg/kg (B 7 HHAE : 143 mg/kg /KHE/H). LOAEL % 400 mg/kg (A 7 H#t
B 286 mglkg AEH/H) & LTW5B (2T,

x1 IO 1T AFESEEERR

BB i i

600 mg/kg KT/ H SRS, [ i BB

200 me/kg /A DL | e iR RO, U © RO
100mg/kg RE/ALLE | Tk EmD SRR TR

50 mg/kg KE/HULE | AMERKE O o SBRkold | L ;

25 mg/ke IR/ 1 B R L R L

b. 17T BAMEIEHEHRAR (v k)

F344 7 v b (MERE, #5858 10 0) 1B 5~ 8 (0, 25, 50, 100,
200, 400, 600 mg/kg RE/H, & =—2 A4 v) O 17THM GH5H) ©
SRR O 5 BR 21T o 72, 17 M ORBRKE TS, MKFHIRE (K%5
BESIL) Z25Ehd 25 & & biT, Flfa L, WM TFIIMRE BITo 7o, £, 0,
200, 600 mg/kg AH/ ARG TIEL, B GRE5 VLA BINL 60 H
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H4% MR %2 s 5 & & I, FF L, W IR E 217> 70,
FEEGHETRD DB AL 2 1R,

ARV RS L BT DRI e o 72, 200 mglkg DL EOFRERETIE
BERE 0D AR EL S A R A2 10% LA T lal > 72, 200 %7213 600 mgrkg @ 60 H
M DG I THEREZ A B e B BRI L OV o Bk (p < 0.05) 238
HHTz, #5120 H IS, 25 mg/kg UL EOFEREOMET, AR A LB
DIV L oRERBD 3 FER D B AL, 400 mglkg ORETITHE 72 Y o/ BRI 138
&=, 600 mgkg EERED 60 H Y120 H B GRS, HERED g
O B MR Y > RERFEE N 2HNIZERS Bz, 600 mg/kg #5ED 120 H#&
HBEOME 5 Pirh 4 PU, 5 PUrp 3 PRV C, Ml C oo (BEshdin) A3
mize (H19),

7235, EPA TiE, 17 B OFREIRE O $ 5-4% O MK 7RIS 22OV T, JELS
F1F 5 LOAEL % 25 mg/kg G 7 A : 18 mg/kg (KE/H) . HEZBIT S
LOAEL % 200 mg/kg (B 7 B#4% : 143 mg/kg AH/H) & L7z (B 27),

x2 v 1T EAFBESHEERR

B bR i3 g
600 mg/kg A<E/H TR U oS ERE VS, BRRDE | BRI D R Y N ER
13N Filiveh,  FPR B i 4 0
200 mg/kg (RE/HLL L | AMAEBD AIERE Y | A& R R
> NERDPD
25 mg/kg {K&E/H TR L FHLER KR OV > SER DR

c. 6y AMEAMEEHR (S )

Wistar 7 v b (Hf, &&58 10 D) 2B81F5 €2 (0. 1. 10, 50,
100 mg/kg RE/H, W . AV —70) ©6 » A GH5 H) FRHRR DS
RERAEAT o7z, BT, —fRIRRE, RE, JEasERE, MR FIMRE, Iﬁl{fﬁzﬁiﬂﬁ%
WA, B _Ob\f ?EIJ”E Blg2 U, WA AR A T, ML GO, TR,
figi, MO, REER. . FElIZ DWW T T o e, SBEGRET mh&b%mtﬂr@ﬁﬁ
F 3ITRT,

10 mg/kg IR/ H £ 57T AHIMERI D 23370\ B, 50mglkg (AH/
HEULEDORGRETIX, JRMEREYD K OVE BRI 2358 H 47, 1mgl/kg R/
A GRS BT o7 (B 3T, EET — % KO HENT IS ST
WUy (B 27),

Z ORRBR CHERR S T2 ik ~DR 2B 9 5 NOAEL (X 1.0 O 7 H#a%
0.7 mg/kg fKE/H) . LOAEL /% 10mg/kg {K&E/H (G 7 H#H : 7.1 mg/kg K
#H/H) Thol- (B 37,27,



© 00 N O O A~ W NN =

W W W W W W W W NN N DN DN NN NN 2=l =l =
~N O 1 A WO N = O © 004 O G & WO N — O © 00~ O o b W N — O

(18) ">

£3 S h64s ARBESEEEHER

Bt i3
50 mg/kg A=/ H JRIMERE D
10 mg/kg RH/H UL |- H iR
1 mg/kg {AHE/H mIEET AR L

QM FEIERERE VRN AMER

a. 103 JERIEMHSME  EHLAEHEHER (7@7\)

B6C3F, v A (M, &PHHHE 60 L) IZB1F DB (0, 25, 50,
100 mg/kg IKE/H ., W a—2 A4 0) © 1038EE GH5 H) Os@EklReo
K5 B AT T, HFREGEETRO OBt a3 4 177,

MEREE &, HESHER DI > THEMEERMET L, MR TR TN AE
(p < 0.05) Thotz, MEHEOEHERICIIT S 103 3 B OFEIX, *FHREEC
EEATHET 81%, MET 85% Th o7z, HETIX, BHIMEROAELRBL, &
BT, BEBIA 3, 6. 9, 12, 15, 18 » H#IZ, HERET, &5BI44 3.
6. 9. 12, 15, 18, 21 » ARIZED L=, KHER TIL. FAImEREL DI
DRRD HINT=DIX 6 N 21 » A DR TH -7, METIE, HIMERDOBD 2N
BOHNTEDIET 12 KTN18 7 HRTE T Tho72h, Wit nTh, &5
HTHETH-7=, 50 KT 100 mgkg 58D 3, 6, 9, 12, 15, 18, 21
i A%IC, ECHEZR Y o BR 35880 Hiv7=3, 25 mglkg & G-HEOMET
X, U //\ﬂz@ﬁifo&ﬁw#%&b%mt 1212 » Atk OHZRThH -7, DL

. 25 mglkg UL OB GHET 12, 18 » AR, F£72. 3 » H#%? 100 mg/kg
%’k’j—iﬁi 15 » 1% ® 50 mglkg H 58T, ﬁ%iﬁ U L BRI SRR BTz,

BRSO NAY 0, 25, 50, 100 mg/kg $5-EEDHE 0/49, 11/48, 10/50. 25/49
ILET I 3/49, 14/45, 8/50, 13/49 LT B AV, MlEE MO INAS 0, 25,
50. 100 mg/kg #&5REDME 5/49, 9/48. 19/49, 24/47 PLC. M 9/49, 10/45.
6/50, 14/49 JLTHEIZE ST, MW T, RUB U B EHET XTTIIEOR
FROBER O AERNE L (12/47, 39/44, 31/49. 29/48). THr 2 SO HHE
ZRUWTIPR O EIMEZNE DR AR E -T2 (16/47, 35/44, 32/49, 22/48)
(28 19,10),

728, EPA Tix, Z0O#RBRIZEIT 5 LOAEL % FIf BB KO 7Bk
PIZOWT 25 mg/kg G 7 H#UA ; 18 mg/kg (AFE/H) & L7=, Z® LOAEL
ITRABR LB HETH Y . NOAEL ITHER TE o= Lz (B 27),

T2, BBAMECOWTIR, OB R ERET, Zymbal IO R B
23 A0 (0/43.1/34.4/40.21/39) . HMED o3[ (4/49.9/48.9/50,15/49) . Jifi,/
RUEZIRIE, RS A F 71T F OG5 (10/49.16/48.19/50,21/49) , /~—H—Jiij
RAE (0749, 9/46,13/49.11/48) . ‘WO R LA A (0/21, 3/28,18/29,
28/35) FABED ERPEO BT, MO B U ERET, Zymbal BRO
- EREA A (0/43.0/32,1/37.3/31) , HEMEY o[l (15/49, 24/45.24/50.,
20/49) . JRELIZEBT B BMED DU EME O SRR IUE (1/47. 1/44. 6/49,
8/48) . FLERZS A (0/49.2/45.5/50. 10/49) Jiti,/SE SCCONRNE, IRDSA F T2
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ITF OB (4/49.5/42.10/50,13/49) OFAEMED EFABRD Bz (B
19,10),

&4 IR 103 BREIEEEE EAOAMEHEHER

B GHE i3 [

100 mg/kg AT/ H AFRIET, RERD AFRIET, RERD . Zymbal
R BB S AFEAE RGN

50 mg/kg RE/H L L | Zymbal RO R ER2S AL | URERIC IS T D FERIBARIAE - FL
BERRD G B3 A S O | R 23 A e OV 558 3T D i
RUESCCOMYE, IRBAFTIL | I, B A FETIXE OO DFE
T DO DI AEEREEN

25 mg/kg RE/H UL | AMERR YD L SEROBD B | BIERE VY BRI, B
BEYE AN, HE Y oo EL Y | BEE MmN, SRR b RE
= —IRIE DR ARSI | g DTSR, LY N fE
DR DN

b. 103 EMIEHENE FEHLAEHFEHAER (5 v k)

F344 7 v &~ (e, &858 60 JT) (2B 5B (# 0, 50, 100,
200 mg/kg (KH/H, M0, 25, 50, 100 mg/kg RE/B, I a—2F A L)
@ 103 #fE GH 5 H) ORI GRERE{T-o7, TR LN
PEAT R 23 5 ITRT,

AFRPHAERFOIRT L, o HAERER S NZtfEoFHEL Fo#k b
BT, BT EE (p<0.05) Tholz, THEL LOBRERHOET, KE
DSGFIRREIC bR Tl L, (BB EORSGRETS, 6, 9, 12 » AL LT
T, RO E R BIERED 2338 b, &Gt 15, 18,
21, 24 » HOBIMERL~UIIRHREE & FIRRE ChH -7z, HETIE, [KHEME
OFGRECTHEREMEOAR B 7 A BRI 23538 ST, xFIREE O 0/44 ILE
R ERED 4/42 VT, FHHERED 8/41 VT, & HERED 10/34 1L T, KARIZE
%V SERNEBIEE ST, Ml T, MERElC IV T, Y ‘/Nﬂ‘zﬁ:“/%ﬁiéﬁé%%
XAv7z CRHPREE - Ik 0749 DE, i 0/50 DT, SR - 1 19/48 DT, 11/50,
R L I 8/47 DT MfE 8/49. v & A 1k 23/47 VT, 1 10/49) (Z119,10),

728, EPA TlE, #ElZB WX, AMmERPRED LY U RERBNZ DN T
LOAEL % 25 mg/kg (i 7 H#4%% : 18 mg/kg A/ H) (2B TiE, 50 mg/kg
(H 7 B#A%E - 36 mg/kg RE/H) &L, 2N OITRBR LIERIEAZRTHY
NOAEL I3l CTE o= LTS (B 27),

FT BB ANECON T JEOR B R GHET, Zymbal B3 A (2/32.6/46,
10/42,17/42) . QPO R ERZFLBE &K R ERE2SA (1450, 9/50, 16/50,
19/50) . B2 )& 0 J& - R ALEERE (0/50. 2/50. 1/50. 5/50) K OV -2 23 A (0/50,
5/50. 3/50., 8/50) DFAESEED EHNEO Lz, MO B URGRET,
Zymbal 23 A (0/45.5/40., 5/44,14/46) . FEA D -1 i FLEANE & OV F-_E
FZ3 v (1150, 5/50, 12/50.,9/50) OFABAFE D FH-D3F O iz (ZH19,10),



© 00 N O O B~ W DN =

—_ et e e ek e
D 1 AW N = O

17
18
19
20
21
22
23
24
25
26

(18) X2t>

&5 S k103 BERMIgHEIE RENVAMHEHER

BeRE I T
200 mg/kg RE/H | EfFRIE T BH O R LR
FAIE N VR B R s A DT A _
SN

100 mg/kg R/ H | (KHEE, Zymbal 3 A

50 mg/kg &=/ H H Bk i Y oo SERE
B, MY > SERfbYe, AWER | AR
D R HLBE & O
B A DFEAZRIENN

25 mg/kg {KH/H I LERIE D i Y o BV,
Zymbal JR723A « OWERO R
R FLEERE N OV B A D
FEAERHN

c. 104 ERNEMENE RNVAEHEHAR (S )

Sprague- Dawley 7 » & (MR, 4 5-8f 40 VS, 7 8#n) (BT L8
> (0. 500 mg/kg K, AL AV —7) o 104 HFE GE 4~5 H) 8l
A EGRBR ATV, SECT 5 F TRIEE LT, BRGHTRO b camEIT L
# 61T,

500 mg/kg &ERED 92 HM £ CTOHXLTRITBEEL FETH 7=, (KEIE
STRREIC LR TR < HERB L=, 500 mg/kg H&5-HED 84 M54 TlE, #
FRIMER (RBCs) . AIfEK (WBC) KON 7 SEROIBD D B2 S T- (B IR 16,17),

7235, EPA T, 21 b 0iRER7> 5 LOAEL } O NOAEL Z &4 51213,
ERNARLE S THDLE LTS (B 27),

FTo. BOBAMEITONWTIL, Zymbal B3 A (MERERT - <HEEE 1/94.500 mg
BEHHE 34/79) OFRAEOEEIMMN A GBI, £To, ZOFEDT v MIFTH D OE
DA (MEHERE © 0194, 41/78) M2 B (BHE17),

x&6 Tv k104EREBHESE EIVAMHEHER
FGHRE Ji3 i3
500 mg/kg AH/H | IRMIER - FIMER A OV > S8R | JRILER - FMERR VY o/ SER
DY, Zymbal B3 ALK OA | O, Zymbal JR23AKOA
PEDS A DFEAESRIENN ZE73 A DFEAESRIEN

d. 52 EMENAMEER (v )

Sprague-Dawley 7 > I (R, 451 30~35 L, 13 i) (ZI1F 5
¥ (0, 50, 250 mglkg (KT, VAl AU —7 ) o 5258 GE 4~5 A)
MR DR GRBRAIT, 2 0%, L E TS L, FRSHETRY b
TR ZR TITRT,

RUBRGRET, Zymbal B3 A (M : SHIEEE 0/30, 50 mgrkg IREE % 5AE
2/30,250 mg/kg (REFGHE 8/32) . HILJFE (HEkER : 1/58.2/58.5/65) K UL
B A (HE:3/30.4/30.7/32) ORI B AFRITIRD BT, < 51T 250
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mg/kg IREHRGEEOMETIX, AR A (0/30,0/30.2/32) 233880 Hivlz (B
16,17),

&1 Zv k52 BREFENAMRR

Be s i3
250 mg/kg IRKE/H FIEDS AU D FE A ZREE AN
50 mg/kg AE/H LI L | BIMLE OIS AR Zymbal RS/ + AIMIFE K OFLIRH
A DFEAEZRIENN
@R EEHER

28 AR ESHHRE (YYX)

CD-1 v A (K, BH&EGHES L) 1B X8 (BEEHTE, 40, 200,
1,000 mg/L, {AEEE 0, 8. 40. 180 mg/kg (AH/H) @ 28 HEHk#ES-
RETON T, KRG TR b= ET AR 8 1T,

it > bt B O K OV gk oD b B B O NS F AR AFROIC 3880 H v, &
Eﬁ?“(“ﬁi“@ﬁ)oﬁ:o F7o, MIRFIRAE CIE, FImER, U o8Bk, FRfnERER

HETH, ECORERET, AR PRO L, BHFELONT Mg~ b
VxR DR T OV o ERESE L, (KA ERECIEITE L, THEM EO
BERETCIIIIH S NS &) ZHEEORIGE R LTe, B Y VARIER (SRBC)
TOPREAREOHE Tlix. THEU LORER CHERPUREARE I OKT

DRDHNTZ, NP OROBEICLDEFRNG, R G fE &
OMRIEMESRSE) ~DORENRED LT (BIR9),

723, EPA TlX., ZORBRITBIT D~ 7 2 D5%ER K OULER R~ B2
IZEA L. LOAEL % 8 mg/kg {A#/H (GRER L7-KIKHE) & L. NOAEL iX
RELRD-T2 (B 27),

%8 <R 28 BRIGRESERER
Be Gt 1
OKIEE 1,000 mg/L JHER D L B DL Bl FLE B OB
(R AT &
180 mg/kg K H/H)
KR 200 mg/L VL L | SLiAPEARRIR T
(BB
40 mg/kg {KEE/H)
WOKIEEE 40 mg/L LA | AfER « U 2SR R ORI BRI
(BRI &
8 mg/kg {AH/H)

OB - RESMHHAER
a. RESMHHER (YVX)
BAEFTEDO R J—=27"L LT Chernoff/Kavlock 7 &A1 OBFZNM% T
g 572D, BEFEEZAET D & BN AR N OKRMOLEW)E 54 FE L 3L
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12, NP EFHAZ, ICR/SIM ~ v A (M 30 PB) (2_>¥ 2 (1,300mg/kg
RE/H, W . a—2FA) O 8~12 HIZHmEHREA&RE L, D% Rk
BT ST, REMmErE, (KE, ET. ZOMP L 7RmiEERk e
YRRA U NE LUTEMIE L7, G TRO bcmET 2R 9 1TRT,

RUBATREW) OEREIZITE L LTI o 72hs, A% 1 KNS HEIC
BIFAHARKEIIARIMETH-7= (p<0.05) (M 25),

:@%ﬁ%ﬁ&i 1HEZFEHWEZAZ ) —= 73 BRCThH Y . AHERIRIZ O

EEWMA 720, L L, HEMICEEEENRD bR T, BIE~D7E

f %2’&.“73% NIGHZLERLTWND (BIE27),

R TORFEAESMHHER
B 51 Bl =)
250 mg/kg A/ H BT R L HAE VAR B

b. BESMHER (Svy b

Sprague-Dawley 7 » b (M5 20~22 L) (2815 58 (0, 50,
250, 500, 1,000 mg/kg {RE/H) DUtz 6~15 H @%@ﬁ%ﬂfxm&%it%ﬁ%ﬁo
oo BFRGRETHRO LN EMAT A 10 (TR T,

l%%@%tﬂ 50 mg/kg IRHE/ H & H5HEZ 2 i, 250 mg/kg (AH/ H &% 57

1 BRSO BT, FEEAEII 20 o T2, RHREE & He R TR GREDO REE)
T O ERFTRIE, 250 mg/kg RE/H UL EORGRECIIT HBEHE O,
500 mg/kg (AH/H LA EDOBEREIZIS 1T D IRERCD  AREHINENS], 1,000 mg/kg
RE/ QSRS BIT AMEOFIRAERD LR Tho7- (p < 0.05), FAEFEMET
500 mg/kg A5/ H LA EOBGRZIR T DR AE ORI TV (p<
0.05) (ZH8),

TR DOIRAIISNR AT DN TIET ER L, B ORI ATTE O3 70
ot (BHR2T),

723, EPA TliE., F#EWEMEoD NOAEL % 50 mg/kg {AF/H. LOAEL %
250 mg/kg RHE/H . J&4EFMED NOAEL % 250 mg/kg {A%/H. LOAEL %
500 mg/kg IKE/H & L7= (BE27),

x10 Sv hbRERESHHR

BT 7] i
1,000 mg/kg &8/ H EFAEED F5H- A
500 me/kg IR A SLE | AR, PRmaigim | o A
250 mg/kg (RH/H LA E | BEEOHD I
50 mg/kg & Hi/H EMT R L BT L
CEnE R

RUBL, ME, BREHOWEERFEERRR, XM e a v ya v i

10
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WIS MR ESE 22 NS Bkl . BEa i & U 2 28R BB C ik, & B
BRI oTz, — . B FEEGTIFFIEMIC I T DY a R BRI A R
L72BR Tl in vitro XY in vivo DWTIVH GETH - 7o, N B DYk
FLEERRMEDO—ERIL, KL L Db D TH D, XoBr &Z2DREIX
AR ZUAZ 3T DHGEER O AL & FLET 2 FREMED 8 5, DNA ~DEHEDOIEH
IRV EEZ LN TWDEN, B XU PBURFEET 2LV HE L H 5 (BIR
33),

Whysner & (B 36) 12X 5, miiE TOXRV B OEEEERBROL 2
—nb, FEROELOER 11~14 1577, MEE A TR 2R BB L2
WThd, —hH., TomEZ ORI HER (MG TIXzEAEn
[tk CTd B,

O N O o1 B LW N =

_ - -
N — O ©

R AU OHMERUVESHIETOEIRERLZEABRER (S5 36)
AR x5 Bo 5 M AR

REHEE R L

HREHEE LD Y

1B BB | S typhimurium TA97T 0/4

0/4

S. typhimurium TA98 0/13

0/17

S. typhimurium TA100 0/14

0/15

S. typhimurium TA102 0/2

0/2

S. typhimurium TA104

0/1

S. typhimurium TA1535 0/10

1/10

S. typhimurium TA1536 0/1

0/1

S. typhimurium TA1537 0/9

0/9

S. typhimurium TA1538 0/7

0/7

F O OERE a 1(1)/14

2(2)/14

AERAH 1(1)/74

3(2)/80

a Bacillus subtilis, FEscherichia coli, Saccharomyces cerevisiae, V. fischeri, and S.

typhimurium strains C3076, D3052, and G46.
13

14

F12 RoEUDIFothEE in vivo BEIEEERBRIER (S 36)

kiR PIES

(+)

/IMZRAER

o |

1

SRR

c
Qe (R R AR o 18

c

a

SCE i

DNA 5/ —ARg, “AHOMREER | T o8

RIRIE FEABR NYAY 22y ) YA

B, (B)FFOEE, 72 I3RRBROERMECBER D & 2 Bk,
15
16
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RIBRUELDE FEEMZETS in vitro BIEMHERLEFE L (S5 36)

N i

R [N = NIYEIN
N 01
Yt (R HL TR 5/6 17
BEMERER 2/4
SCE 1/5 0/7
DNA {5/ — A8, —AEHYINr5R 1/2 1/8
UDS #5xr 0/2b 1/5
(SRR TR Bl 11 2(V13

a“Por Pt BB (35 \ ok ek B 2B GlaaZe L £ 7213 bW E W skE R 2 &)
b GRS TFL— a2 —Z L ANIE

R4 ROEUDE FEEMIZBITS in vivoBIEEHERERFELD (S8 36)

SN SN ELY]
>1 ppm P
AN 2/7 2/2 59(1)/65
PASERENT R 15(2)/22 13(1)/18 18/20
FLHAER 5/7 5/6 2/2
SCE B 5/14 5/11 317
DNA 15/ —AR84, — ARGk 3/4 1/1 5/9

a oM R A (59 A SRR kB
b LY RFEIEEN 1 ppm 2R DA GTEIIC OV T D%

(3) Eb~DEE

R UNE, BEERBRICBIT 5 2O A RO G & M LR A
WETHDZ ENMBILTWD, (LFTH, T, SUMpT e P Ic g s
Nr-5@E lc, AifgE (B LT AML : 2VEEsEE A imgs) o) 227 OB &7
RN HE SN TS (B0 28),

Aksoy & (BR2) 1E, ba A AZ T — )L O T TE< 58#& 28,500

NIZBITF DRV U BBOZELEHE LT D, 7EE O AL 9.7 4
(#PH 1~15 ), WO FEHFERIT 34.2 BT, XU EBrob—7 ZHEEIT
210~650 ppm &#HE SN TWD, 26 Fl0HIMIF E 72 IA7THMIFEAFED 5 i,
FBARIT (M ao—TTR TOIRAEZRN 6/100,000 TH D DI L T)
13/100,000 [ZHAY LTz, ZORERD 7 0 —7 v 78Tk, FIZ 8 Flo |
RO D & OB ELEIN L TV D Z & 2R TRHLASE Lz (B
M 2a), EPA 1%, Z OIEBFIFITIIMEAN L~V TOR Y B, tholbFmE
[Z&TE LTV D aHEME, AR EFE U7 R M OV KGR F- D M B9 5 5%
MZ2ERNRKITTHDHE LTS (B 28),

Infante & (B 13) 1%, BAME adh— FMETHREMIEICBW T, KEA

12
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A FINDO T LG ORGE TS CRERASN, RUBUIZEBE L E0H D 748
AD A NBYEFHEE 2 %t820, N O MEHEREE T~ BT 1940
~1949 FEDORNZH Y | 1975 FEF TOEENER SN, ZDak— F TS
AT BRI K 2 50T H0A KE— T RO TR IS < HIFHE & bhii 3% &
HILIE D U A7 NSRRI A B @ -> T2 GUFHE 1.38 12k LBIZME 7, p<
0.002), Infante HiL, 74+ —7 v 7N 75% L2 T L TWRWO T, HILSH
DY AT 1T/ Nl SV TW A RIREMENH B, & LT b, Infante HI2 L5 &,
RUB DO REE L TV AU o7 (BRI 13), HE- ST
EAT O T2 D2 NDRE U BBEEERRNDIEHEII LD ~T2, EPA 13, &
DL OF D% O EHRED F 72 R IEaAR— IS NWZ ETHhH E LT
W5 (2 28),

Rinsky & (ZM:21) [XInfante & (BH13) MM L= oW 2K - fBE
L, FCadm—hD98%IZOWT 1975 4 6 H £ COAEA MR L= LT, 741
D HEIMIFIZ LD C 2w L, SR THZIZ 40 FIOLTHA®RE i, A
RIZ K D751 4 Bl B3RO HILTZA, ZHOITEEICAE Lo 72720,
WA 5 Z S8 d, BB L7728 CHliE e nolo b L, 2Ok
HE. BRI L AT U A7 IIHEHFIICH R BEHE(SE T2 SMR ($H 1
I LD TE 1.25 I LT THITH 722 &5 560.p < 0.001)
Thotlz, am— h 437 N (58%) IZZFEN 1 HFRM Th o7z, ZFZMN b 4F
UL Eodr@iE o SMR 1%, AIMFIC L DTN EIFET % 0.23 126 LT 5 #l
TholzZ b, 2100 Tholz, HIMHEO 7 HNTTX T, FiMEE 73R
Mifms A4 7 ThH-o7-, Rinsky HiE. Z OO 2 EETD THIZRIT DiEEDX
YR UBRBEROBEELRSD, THOECIE, RARFXCBUREENLITL
I ppm ICEEL TNV 2 & AFER L7223, @ COIEiE o 8 B INE
¥ (8hrTWA) 13, ZFENEE, FFAFREE SN W EBEN TH -7 (B
21), HE ST N7 (B 28),

Rinsky & (&M 21) OWFEOFEFIR (B 22) IZBW T, FFEE LIXaR
— N Z2APER LT 1965 4E 12 A £ T8 1 B LA SRS = 255 T O 7= [EERR
il T nE NS 1,166 AExfgel L, 1981 4F 12 A 31 HE T L7,
98.6%IZDOWNWTC 74 —T v I NET Lz, ZO%EL., 28— M{KIZOWNT,
A IS B AR OEE Y 2 7 838D btz (#8122 9 #l, 55 2.7 61,
AR— FDEALINR—TOWNWT, Ny T T T ROELY TV T e FT—H
WXk, 50T, BEFE T — X ICESOWTHEEMEZNFIT L5212k,
ppm-year &9 B CRREREE EOME NAEMZRO7-, HILHED SMR (%,
FERGFHICHEI L. (R & 40 ppm-year A5, 40~200, 200~400,
400ppm-year UL LT L7856, £, 109, 322, 1,186, 6,637). Tk
HRBIIBIT D UEFOIFAILUE 10 ppm & FRIDEE T, 40 04 ER S5 HAM
ICH- CREBEZRINZZ LK AMEO U 27 BNABEICHEMLUTZZ & AVR
Sz (B 22),
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McCraw & (B 18) 1%, 4V / A IEEORGHEIEREE O A N B OV T
D& Al E aiR— MIFZEIZRBW TR IR 2 1T - 7o, KEH AN BNV &b
N AIMIFIZ XD TEHEDS, AEICHEM U (ERE(LIEER (SMR) =213, 95%
FHEXM (CI) =117~358), = OHINL, £z, ArEEHEAmmRIcE s L0
Tdh o7z ([SMR) =394, [CI) =172~788), 1973~1982 4=, 14 #o A MLH
I L DT HER I, ZNH0 55, S BINAMERIEAIRE CH -T2, A
DOFFFEIZHDONT, RUB U BBOAEENED S D R b T, BRREORHEIZIIR
Rnd 505, HETIE., ZNHOBEHEIL. FIREONBUFE LI LT
FITITWEE L TWVRWZ Lo T, BIEETIE, mREON BV REEH
s & OBUROFBNILTE 7 WVWEE TH S (B 18),

Ott & (B 20) 1%, BAME akR— MELCRIFRIZBW T, N8Rz
L7oE3EE 594 N4 32 4F[EHF L, AETRWAHIMFEO U A7 2348 BET
3HI) LTWDEWIFERAE, NP U BBEEIL. 111X 2 ppm K TH -
72o Bond & (MR 4) 1%, ZOark— FE2 T 9ERM. 1982 K FE TEHFL
ANZITRIAE L7227 1o HIZ 362 NDFEBITHEZMZ D2 &I2E 0, 2o
EEHH L7, Bond HlE. AMIFICTOWTORETHIZ 2 FHEMM L, Ott & DR
B L 3HIOELEHOH B, 1 6] GECFERAEICIE “SrEEHERnR NS
NTWE) IIRICEAET E D L, AR TRVIEREIY 27 (SMR=194)
E7R D EIMIFOIT 4 Fli%, WTduh BRrE B mm & 2k S i, “ERRER 5

(ICD)” (233X, BfrEAmmE e L X, VA7 OB@»IaEE (B 4,
15 0.9.p<0.011) TH D E#HE L T\ 5, RFERFEEHEEIEIT 18 ppm-month
25 4211 ppm-month D TH-7=, Bond H i, JEFIEN D72 L0, i
HEWERBORREMERH D Z & B SN TWRWEOR B U BREDOEE
MWD ERBEAEL TS (B 4), Zb 4 BIOFRT MRS
W RS TW eV, EPAIL. 2@ Bond 6 (B 4) O, KHAEIC
BUDAMBOFER) AT #BDLHOTIERWNWE LTS, 2=y R
DOFHMIZIZTZ N E DT —Z T XX TRy (2 28),

Wong (2 39) 13 1946~1975 FFDOMIZ 72 < &b 6 » AN B 2R
L= BMAEEBE DO TICOWTHE LTV 5, 4,602 NDFHEISREN A 7 oD
BZETEHENOHREH L, 2N E2BREIc O VTR B U BRFEEEHEE LTz, [F
CTHIC6 » ALLEEE L, XUBUBRBEOR 3,074 NERRE LT, B
URZ BN Y SN AR ONELER DA D Y A 712 FHEEFIED ER3F88
BT, N U ~ORFERRFEEN 720 ppm-month PLEDOTEER X, U 30
Ao R OSE MRS AT DOWNT, AU 227 8.93 (p=0.02) OAR—F—F A
NCH D, TOWFEOAMIFIZ LA TIINT NG, MO TP B e
BT 5 2 EDF LTV DS EFEEIEMED & O Tid/ed -7z, Wong 13 5
W2y VY SN L DETE Y AT g 8T 5D ECEHERERERHDIE, ©—7
FHE TR BREERERETH D, LTV 5, BRERERENINC X 5 A5

14
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U 27 O FRAEBIZOWT Mantel-Haenszel x 2 fE L= ERIZ. AETHo
7= (R 39),

EPA (3. ZOMEORRE LTk, EEHEEDY RT — P RIEHETHD Z
& AIIERIARL O 3@ & B o T\ (BIIRIEE] 7 0 5 HEsEtk A
MR DBMEFEFIA720N) 2 & | FRROPEERE 23X B L LIS DI AR 2
BE L CWERBEER S D 2 &, REEZFET VD (BH28),

Yin & (B 43) 13, PEO 12 #iHiT, XUBURFEOH D 233 DT L
83 DR D TIFZHOWT, & LTz, N B &FETEHE X, 28,460 (178,556
AN-1972~1981 4F) . RHEREEOIH@EFE L. 28,2758 (199,201 N-H) ThH-oT-,
FRERECIL, A 30 1l (BB 25 i), ZE77 5 B) 1258 Hav, *HFREETIE,
4 ] (&2THLE) 1RO BN, AMFOLTRT, XV o RBRETIL,
14/100,000 A-4ETH - 7228, XIRRETIL, 2/100,000 A-4EThH 72, HEUE(LIE
CRIE, 5.74 (Utest 2BV T, p<0.01) THY . 30 BIOR T o ZFERHEOH
MR O EHEEIARIX, 11.4 £ T, TDIZEALE (76%) 2N, AMETH-o7-,
NP U BB LD, XU F B IHEE LA AER TS & 208/ TH
TEN-oTo, HIFEE OB U ZBREIX, 10~1,000mg/m3 (& A EN
50~500 mg/m3) Th o7z, AIMIFTIHLE L= 25 FID 5 6, 7613, AMFEIZ
BET HENC, BB hEEE-o T (2R 43),

K [E E NIRRT DOENL A AMFZEET (National Cancer Institute) K ON[E
FIhEST 717 2 — (Chinese Academy of Preventive Medicine) (%, H[E®D
12 #5870 672 T35 T 1972~1987 AT JE H S 472 74,828 N DB 2 %582 57 18)
F o RIBRIT, REMIIEFTRA 2 i L7 (B 6,43,42,41,40), 35,805 A5
B350 5k D LSRRI XIF U 69 T35 OWID 40 THTORU B U BFED RN
BDEDOONT, BE BEW, T4, LT TOMOEXD I F I EFHE
L TCW B 12 oW T, #BEE M OIERES 2 2N E B 105 £ KT 11.7
FEMEREZBH LT, B CE R Ro258E X 0.3% R CTH-7- (BHR
6,40), KF7EE ORFFRAHEEE A E < 72, WRHE OIEEEREEZ X8
VERBET —F LBEM T (B 6), ZORBMR IR — FMECHRAE TIE, N
B U DR FFE LUV 10 ppm Kl DG EE 1BV T A RIS E W& AL
DY 27 NEH LN RR=2.2, 95%CI=1.1~4.2), ANLL (&M:IFEY o gk
PEAIE) & MDS (EBERIAEGERE) /At E5 & U 2713 3.2 (95%CI
=1.0~10.1) L7257, 25 ppm ~OHkFiAHTE TlX, ANLL X O*MDS ® U A
713 7.1 (95%CI=2.1~23.7) ~& ER L7z, S5612, FERTF UV YED Y
A7 1E, RUB ORI R DN D 72 < &b 10 R T EE L
SOWTHEICE) 7= RR=4.2, 95%CI=1.1~15.9), HH LT, XY &
L b MBI D & & S F e Mg M N2 UCHE T D lEE SR L, )
NP U BTEED 10 ppm KD L~V TINHRBDO U 27 NEmL 2 b” Lk
i L7 (BHR28),
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EPA 1%, ZOMREORR L, RUBUVEBPEZ o7 THANT, BV
SADSEOACFEWEN b BT L COTRTREMED & 2 4572 L LT %, B O
FHNZ OV T, SHEIC S W e R BHEEIEE 3% Th v | BT 2 545k
RIFRN2NE HIRRTND (B 28),

Rothman & (&8 24) 1, TEO FfF TP U BT I -5 44 N &
R M ORI &~ > F S BT IR R AR 44 N2 RS gt 2 SEhE L7, %%
BEIE R O FRREOBERE 44 A 21 NIT&etETh o7, N B ORERZED
SRR E R 2L 6.3[4.4)F- T, #iPHIX 0.7~16 FF CThH o7z, N BB
B3, Mgy o 7 VEREET D 1~2 8ENIC 5 HIF, 255788 (2t I 2 L
THBLEYARROZEEIRENE Ny Vg S8, T4 — Lz, £RBH
FNZBT DB RFBERE O 8 REHRFHIINE ) (8hr-TWA) O HJufEi 31
ppm (U.S.E PA (&£ 28) #i5 : 99 mg/m3) Tho7-, FBFALTHERES 22
NIPBEED 2 5D%F LW GREOHIEL D b EiREIZRER LR, LOHR
B L VIRIREEICZFTE LR 12401072, 8hrTWA O fili X EFEREC 13.6
ppm (U.S. EPA (& 28) #4%i : 43.4 mg/m?3) . =28 T 91.9 ppm (U.S. EPA
(2 28) #A% : 294 mg/m3) Th o7z,

6 I8 H oI FAa M (WBC, ALC, RBC., Ht. MCV, I/ M%) %§F
L7zL 2 A, @YU 2BEiE (>31ppm) Tk, ALC. WBC %, RBC %%,
Ht fifl & O/ MRENT TR CTHEICED L, MCV A REICHEM L7Z, ALC I35
B MEOEWT Y RiRA » R ThoT-, ALC IE, XEEECTIE 1.9X103/uL T
HHDIZxF LT, 31 ppm Ajifi DZEFERAEN 1.6 X103/pL (p<0.01). 31 ppm %
X 5 FBERETIE 1.3 X103/l (p<0.001) IZEFNEEA Lz, ALC ILE7z, 11
HOFEHEY T IN—T (BT VD5 HREIT, 3lppm 25 DR
Mol- 114) THEIWCHED (1.6X10%uL, p=0.03) L. Z&FE&EIT 8 B TWA
DOHIAEN 7.6 ppm (U.S. EPA (28 28) #1% : 24 mg/m3) Tholz (B
24),

2. EFFHEFOFE

(1) International Agency for Research on Cancer (IARC)
JN—7 18 MR U THEPAMENR S HW'E  (carcinogenic to humans)
RUBUOR MIBIT 2B AMEOTHLI 5 TH Y | EREWICIT 5%
INANEDFHL S+ Th D (BR11),
t DR AMEDFEHL
ZELDFEFERE N, X B U REE LAY A T ORMPFEOFIE & ORI Z R
L7z (ZH12), WL ODDOREFIEIFZE TIL, XUBUVBRBRIZEIDV A v X
RS EFLTWED, hoWE &L DIRAEE TH-720 , BEOWFAHEIICZ L
Moo=V 35720, BESTR#HLY (B 11),
NRUBUNTERTE SIS T, AMEIEY R ERME IR DR AR SR N3

16
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HZ DRI &H12),

BID AR — MR TIE, 8 DDIERFNZTESINT, BHIEEE ICEAEFSEMEA
MR OHEMA B SN0, 2 OBFITREEIC X2 @RE TS Tlden
7= (&P 18),

FE O A& ak— MIFgE (R Y o 2BIEES 28,460 4. 233 T.4)

TliE, ABar— b (28,257 4. 83 T.3) @ 4 JEMIZE LT, 30 SEFID
IR G2 23, 18 7) BRRHINZ (B 43),

FERENIZ 1T D FEDS AL DRI

RUB U DOFNIMERERIT, ~ T AL T MTBWT, WL OO EEREE
X Vi, BHETOROBREGO/ER, ~v AKROT v hEFEOMEREC
BWT, EEOHNIHEENFHR Iz (B3R 12,161,17,19),

NP U BR AR LT~ ATIL, U o WEER OFEME R R S
(BM12), 7 v FOWARFETIE, Fix OEAIZHT DS (FIZHA) O
FARNEM LT (B 16,17),

(2) Joint Expert Committee on Food Additives (JECFA) Monographs and
Evaluations
BT OFHINE 1979 4RIZ72 STV A28, ADL IR T RE TRV EREN
W5 (B14),

(3) WHO BBlkKEHA K54 >

- B3R (B34 RUFEIRIBIUXE (SE33: FE2hR (1996) LRINES)

WHO X, RXUEBr Db MCEBREMIC T D 50703808 ANE & et R 5
WERGIER T END, BRAME ﬂz@aﬂﬁﬁ%ﬁoto

Zv MO~ 2O 2 FRROEGHEER (B 19) BT s~V ADH
fim & VU s, BT > S OEO R LN A DT — 5' . BEAMEET
NEHEH LT (B~ T AT —UFT LTI, WL OO T — X 3at 1
IZ7 4> FL72Wz®) (B 34), ZHUTE b, BNRAY A7 104, 105, 106
(I DB P R 137 AL E R 100~800 pg/L, 10~80 pg/L.
1~8ug/lL ThH-7- (M 33),

(%)

FIEIDTA BT A AMEREDORILE U=, WAZRERIZ K2 AMHIC OV TORES
e (B 35) oL AETEREEES AU A7 105 TOHEDKHFRE (10~80
ug/L) O _ERRAEIE, Tl S D 8B K IR EEEEPH O MRE & —Fd 5, L7ieni-> T,
HIEDOTA RF74 il (0.01mg/l) DEFESh- (B 34),

(4) KERIEHRET (US EPA)
Integrated Risk Information System (IRIS) (&8 28)

EPA/IRIS Ti&. {bFWE O A, TDI TS T 5A U 77 L A F—2A
(1 RfD) & L TEMIEENAMEOERZRZMEL T D, £, b9 T,
R ONT, BPAMDIHC OV TONRZREME L, LZEISCT, &

17
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NZBICLD V) AZIZOWTOERERMA L T 5,
@# 0 RfD

BHRBEBE ONFZITV, MARFBET — b RO F~v— T RE

(BMC) Xy F~—27 H&E (BMD) ([Z#1% L, RfD Z#%H L7-, Rothman
b (B 24) ITX DB OWMARERFZEIC L DEFITD Y L RER-EK

(ALC) 7—%ZHWCET Y v I &4T-o7=,

KR T OFIMEN CIEEERZZ 1 DELET 7 4V FOXFv—T s é L
T, RUF~—27#E (BMC) 13.7 ppm (8 FfE-Fr RN E E)(8hr-TWA)) |
BMCL (BMC @ 95%{E#8 FIRfE) 7.2 ppm (8hr-TWA) M G572,

b hF—% (& 24) © BMDL 75, RfD 4.0 X 103 mg/kg {8/ H 23H H
i,

2 F = FHeFERE (UF) EIERH SRR

(Critical Effect) (MF) (RfD)
Uk (ALC) @ BMCL=7.2 ppm
B (8hr-TWA)

(B MR ANERZEZED  =23.0 mg/m?
FEEERESE - IR 24) BMCLaps = 8.2 mg/m?

BMDLapg 300 1 4.0X103
= 1.2 mg/kg AH/H (3X10X3x3) ** mg/kg (KHE
/H

* BMCL [mg/m3] = 7.2 [ppm] x MW, 24.45 = 7.2 x 78.11,/24.45 = 23.0 mg/m? (25°C, 760
mmHg) k72T RiRA o DT DRF~—T RIGD Z DT 7 v hOEFRIL. K 10%
DOIEFE Y A7 Y5 (B 27))

BMCLaps GA 7 H 2 #1% BMCL) = 23.0 mg/m3 x 10 m3,/20 m3 x5 HfH,/7 Hff] = 8.2 mg/m3
10 m3 = 8 IR EEHIC b NS AT DI DO ZEKAEDT 7 4/ ME
20 m3 = 24 FFfEIC B MR AT B REBFEOT 7 4V M
BMDLaps (i 7 HZ:##1% BMDL) = 8.2 mg/m3 % 20 m3/Hx 0.5,/70 kg = 1.2 mg/kg /AHE/H
20 m3/H = WAET 7 4L Ml
0.5 = WALY HLEOTORNBENZ & EFHET HME (BMC 3T TOWUIARA 50%IZ 5%t
L& H 100%)
70kg= b MAHE
w3 L~V OAME (ALC O IS EO @ RIRA » N TH D MBHARZEETIER<,
N F— 7 PEEEAT THERERRIE & B L TV D EHL 22, BSEC LY 3 & &h
77.)
10 : SSOEAFE
3 : HEME S B EA~DOIMF CEHRFEHIR 6.3 tFI2 oW\ T, BEMIMOIZS 2> (0.7~16 4:fH)
DD, BYEEEZ B D HIMOEERITIT &l S a7z,)
3 1 2 HAVBGHRBR S AESRBR O T — X AR LTV DH 720,
MK T EHNT D L, 270 72008, FE L VEIHT S &, UF300,

(% IO FHEC X 5 RID fEE#)
a. b +T—%®LO0AEL /50 RFD EH

Rothman & (£l 24) THE L7 7.6 ppm (8hr-TWA) &9 LOAEL 7°5 % RfD
ZHEH L7z, RfD @ 1X108 mg/kg /A5E/HI1Z, BMDL (BMD ® 95%5#8 FRRAE) 75
BRI L7z 4X10% mg/kg AH/H & B<—&H L T\ 5,
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2 FHE* RHeFe% (UF) S &
(Critical Effect) (RfD)
U RERk¥ (ALC) @ LOAEL=7.6 ppm
S (8hr-TWA)
(& P RS TE D LOAELabs 1000%** 1X10%3
FEEARRZE - 528 24) = 8.7 mg/m3 * (10X10X3X3) mg/kg RH
=12 mg/kg {KE/H ** /H
* 5 QGO 7 B G~DHA
* W AFETE DR O BB EA~OHE (8.7 mg/m3 X 20 m¥/day X 0.5+ 70 kg=1.2 mg/kg A5/ H)
*** LOAEL 7>5 NOAEL ~O4MF 10 X BUSOEANZE 10 X 0B O BA~DOIMFE 3 X T — & <
— AN 3,
KERFEZHENT D L, 900 722508, FEL VST S L. UF1000,
b. BT —%4 ® BMDL A 5D RfD EH
NTP (%2 19) OREBRTHEOLNT-HET v N ALC T —4% % BMD €7 Y 7 L7-f5HE
NH BV BMDL X 24 H @ 3 [RIORERAIZEIT 581 mg Th D, L7223 > T,
I RID BHOT-OOHIE R E L GRIR L7z, EH SN RD 7X104 mglkg (KH/
HiX. Rothman & (ZM24) Ot FNOWARET —F 0 HEDIT 4X103 mg/kg (K
H/HEN2Y B —ET 25 (ML),
22 & IR E (UF) S &
(Critical Effect) (RfD)
7 > b ALC 7 BMDL =1 mg/kg
2 4EMFREIRE 0% 538 * BMDLaps 1000%* 7X 104
B (28 19) = 0.7 mg/kg K&/ H (3X10X10X3) mg/kg {AH/H
* 5 HHOH 7 H#G~0#A
L~ OLAMT 3 X ERBR COFEASME 10 X AZE 10X T —F _X— AR E 3
KERFEZHENT D L, 900 L2508, FEL VST S L. UF1000,
c. EMPT—A®DLOAEL M 5D RDEH
NTP (£ 19) OFER Tl ~DFEIZ SV TS5 172 LOAEL : 25 mg/kg (NOAEL
72L) 725 RID (6 X103 mg/kg AH/H) 28 Z &N T& 5, Z@ RID fEIL, Rothman
5 (B 24) Ok bF—4%® BMD oHrnHHEH L7Z 4X103 mg/kg (K8E/H L B —
B35,
-2 & k3R E (UF) S &
(Critical Effect) (RfD)
HEZ > o ALC 87> LOAEL = 25 mg/kg
2 AEFREIRE 0 #e R *LOAELaps 3000%* 6X103
Ex (R 19) =18 mg/kg A H/H (10X10X 10X 3) mg/kg A/ H
* 5 HH 5 T B G ~0#s
** LOAEL 7>5 NOAEL ~O#Mi 10 X FlZE/ME 10 X HAZE 10X 7 —F _N—ARE 3
(B35 IR & 9 2 AR50 O8I
EPA 1%, FHEISIHT R OEN A Y A7 BB D 72 D OWFFEOIRIRERH (2D TR
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DX HITFH LTS,

Aind (I.2) L7oEFmieiinang | SRR, B0 7eBE ) o KinE oMo RS
EE T2 HE EORES RN O0d 505, BIIEOEHE Y 2 71X b O T
T—HLTROLNTEY, ZhOORMBEATEWENA Y A7 22N TX %
HOTIERY, ZHLEFHER VEFFZEIRIZE A ENRET LE 2 — R (R
12,3,30) Tl Ea2—SNTW5, ZhbiENr B o gfE s ANLL (AMIEY o Bkt B
fy5) & OREERICOWTHBEARGELE R L TW5, CNLL (MY o <EkME A i
J95) MY CLL (181 Y v SERME A IfR) I OW T OFHUITRBIR LD TH D, 29 L
IR 5728, Rinsky b (B 21,22) ZBrE, O OWEEERBN Y A 7 #EE
R 2 Z & IxTE RN,

Rinsky & (28 21,22) OWFFE#HTIE. Infante © (B 13) 2384 L 7= Pliofilm®
ALFEE DO aAR— FEELE LTEBY, EPA L. ZhaHE—ISOT LR Mokt
THBAY AT OEBNHEE DD DREENIL L L TERE L, Rinsky & (B
21,22) OHTIEL. FORBRET), BRI, 1946 FLIRTZ FRE MR B i s
HEEME, ZAEK T DD 72 & ARV~ B @& LUV E TRV OB o BT 2 5 b
LTW5a, R, adR—2v/hanWZ &, BRI Z D30T OWMEED 9 BHlOH T,
RS A 7RO U AT HEEENR 72N & TH D, FRIRHP B UREORIEN T
TR 1946 FFELLFNC DWW T, HADN B U BEEOHEEIZEE T 2 E R0 K - T
Wb, £, 2Dk — b TOMRE T — TR MM KA LTV O T, 200 ppm-year
KD LU ZHDOWNWTIE, 2O ak— MBI AMBEMET DI LT TER,

QEMN’AME
< BN ANEFE

KE EPA 1L, 1986 DV A VMl TA R A 2k, _vBrahral
—A (BEMDOE MEBPAWE) \CHELTCND, BRAWE Y A7 N A KZ
A UWESR (1996 4F : ficiilix U.S. EPA 2005 (2 29)) Ti%. b F T+
Oy IRFEILR & ONZENMERBR N O OBEAHT T — X I IS & | [RRFBERIKIC OV T
BERIOE NREBRAWE] LS TW5,
- b N TORNAMET —H

FEA e R OSERIFEIC L B & . R PrREE L ANLL ORERERICIZHA
ALY Y . CNLL X OXCLL IZHOWTH ZHARIBE NS, 2O, & M
BWCTY RN ERT 2 EINDO0E, EMmasfig, /i H fmp-<CHAR R
7R EOMPIEER, RoX U oNE, D NCERERIEAGERERE (MDS) Th
5, BB OT 2N b0 T —X &SRR 5,
- B CORN AT — 4

EBREW) CTOT —Z 1%, XUV ~ORBNEE RS GEMLES. 0 R OE,
Ffige, RO, SRR, . N, LR CTOZEREEONAD Y A7 % L&
5 LWV FEEZEMT D, ZNODKINIR B OREHY & DNA OFFAAE
AlcL2b0EEZ BN (BIR 23,15), ltDOT—X1X, XU U REIZK
A0 BRCEAMIEIZRN D . 2D A T = R AORKN 5 D RfRE H L
TW5 (M 26),
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- RO BBICE D) A7 EH

EPA I B L2 EEBENA Y A7 ZEHIMEIEC LV HEE Lz, £ 0
Bs. Rinsky & (B3R 21,22) 12X 5P O AREERZZEOEFIZEICBIT 5
HIF T —Z 12D fE—SRHMliMThie, TORE, YW EIIRE
1kg 720 1mg OHE TAIEICHOTZ VRO FREE LRI Z OZ%ER IR L TH
AINVEL DY A7 (B OEEMREL : Oral Slop Factor., &\ 7D 95%(EHEMRA T
#£9) 131.5X102 ~ 55X102 L7 ~o7=,

ZOMEICHES X RAKES T0kg, 1 HOHKEZ 2L & E LT, #Bhk
2=y MR (SEMEE 1L H720 1pg &bk &2 EJEICH - v BT
HEEDOBEFENALYAT) ZRELIEZEZA, 44X104 ~ 1.6X1038 &7¢
5o Flo, ZOMEIZHESE BRLEZE X EDY AT LUL L7 BECEK
FOREZEHTHEFEROL IR D,

- R OEBMEE (Oral Slope Factor) : 1.5X102~5.5X102//

mg/kg AH/H
sk =y U R 0 4.4X10% ~ 1.6X103, mg/L
c YR LU EABKHRE (b MEEERTT — % OBIEIMF)

URAZ L~L ey s
104 (1/10,000) 100 pg/L. ~ 1000 pg/L
105 (1/100,000) 10 pg/L ~ 100 pg/L
106 (1/1,000,000) 1 pg/L ~ 10 pg/L

- WMAZEIZELDH Y XY
Rinsky & (£ 21,22) (2L DB O ATRZEZRTR ORI BT 5 H
M7 — 2 2o E . HE—RISHl o7,
- K&K =v RURZ : 22X106 ~ 7.8X10%, ug/m3
- VR LR ERKAFIRE (Low-dose linearity utilizing maximum
likelihood estimates) (& 5)

AT LY R
10+ (1/10,000) 13.0 pg/m3 ~ 45.0 pg/m3
105 (1/100,000) 1.3 ug/m3 ~ 4.5 pg/m3
106 (1/1,000,000) 0.13 pg/m?3 ~ 0.45 pg/m3

(5) BMNEIZCEITHKEEZEDRE LOKROHM (S 44)

R b FEMWEBRILITR N AEICE L TR+ il s 5 & LT,
IARC Tl, Z7/v—7"1 (& N TRNPAMEDH V) I3 ST 5 (TARC 1995),

Wopk 4 EOFEMAZES KO WHO (1996) & 612, o alaHs 54 L A s
D 103 FEBN AV A7 YT HACEPKIEE & LT 0.0l mg/L #HEH L7z, F£72,
RORGIZE DT v M~ T ZAOFEBRFER (B 19) 2O~ ALT AT —
FTNAEROCTI0BAAY A7 ZHH L& Z4,0.01-0.08 mg/L & 72572,
NGO ENLIUEE L L TIE, 0.01 mg/L N8I CTH D & Liz, EFRAET
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X, B TRARBZOERTHLMN, fERE L TRAKGICI 28R LR CH
MIFEAAE LT TWND,

K[E EPA (Z X % Integrated Risk Information System (&R 28) IZBW\T 1
1999 FOFHMIZIESNT, B FORABERIC LD 103 B A U A7 ITHYT5
ACERKIEEE X, 0.01~0.1 mg/L THH EHHL T\ 5D,

LeroE L, IRIS TORMEIZIWTH 1053 23A Y 27 (TS 32 FIRME
1% 0.01 mg/L, To 5D T, ZRMEOBLHN LREFZEICE T 27HMmMIL, Bk
0.01 mg/L Z#FF4 b Z EN@EYIChH D EELZLND, & LT,

% 15-1 EPAICE B EU D TDIEICK S ) R FHE

R [ FHeEREK RD
(mg/kg KE/H) (ng/kg IR/ H)
EPA/IRIS T 300
E FOY Bk R T (Ll D)
(2003) % (SR 20) 15511 2 BMDLaps1.2 X 100 {A52) X 312 4
b N ) X 32 HAREBRL
v EE (ALC) o AR D 7 —
A
Fz15-2 ETILIMEEIZ K DBEEHIA ) XY DOFEERIZHE
U227 L~ EE (ug/L) & (ug/kg KE/H)
WHO/ 104 (1/10,000) 100~800 3.3~26.62
DWGL 10 (1/100,000) 10~80 0.33~2.664
(2004)
10¢ (1/1,000,000) 1~8 0.03~0.274
EPA/ 104 (1/10,000) 100~1,000 1.8~6.7
IRIS 10 (1/100,000) 10~100 0.18~0.67
(2003) 106 (1/1,000,000) 1~10 0.02~0.07
AGEK 10 (1/100,000) 10 0.4b
(2003) ’ '

A NMARHE 60kg, 1 HO®UKEZ 2L EREL, BBk => U 27 :1.25X107~1.0
X106/ pg/l (%W E % 1L 720 1pg B LfEKZ AEIC DI VBT 5 & OEEl
BN A7) | ROEBMRE : 3.75X103~3X 102,/ mg/kg AFE/H K OHAREZRH,
b NREE 50kg, 1 HOUKEZ 2L EE L, bk => hU 27 : 1.0X10%, pg/L

(YEWEE 1L H7-0 1pg SREDKE AJEICDZ VBT 2 & X ORBEIFHENB ALY A
7). ROERMREL - 2.5X 102 ' mg/kg RE/H KOV EE R H,

3. RE|RR

ok 18 AEEKEHEHI BT BB o D/KEADORHIRGL (3% 16) 1%, JFAKIZ
BT, SeEMREEIT, AEEKEREE (0.01mg/L) @ 10%HiE~20%LL F T
3 EPTIC A BT, LM T T~ T (5263/5266 Him) @ 10%LL FTH-7=,
— . HAKIZEBW T, REREERR, KEEEEO 40%iE~50%LL F OEHT
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(18) ">

T 1T HA BN, KERS OEET CARE UMD 10% LA T (5218/5223 #isS)

2 Thol,
& 16 JKEK (RK - %K) TORHIKRE (S8 45)
BAEBICRT DEHI TR
& 10% 20% 30% 40% 50% 60% 70% 80% 90%
7K 10% 8@ Hi@ Hid i@ Hid Hid 8@ Hid B 100%
/ BIE UF 20% 30% 40% 50% 60% 70% 80% 90% 100% i)
IR IKIRFER e UTF UT UT UTF UT UT UTF UT UTF
KX # ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.011
) 0.001 | 0.002 | 0.003 | 0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009 | 0.010 | (mg/L)
Al (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
EXN 5266 | 5263 8 0 0 0 0 0 0 0 0 0
ik 1028 | 1028 0 0 0 0 0 0 0 0 0 0
i‘ L, #BK 305 305 0 0 0 0 0 0 0 0 0 0
Ik 3138 | 3135 3 0 0 0 0 0 0 0 0 0
Z Dt 790 790 0 0 0 0 0 0 0 0 0 0
2 5223 | 5218 3 1 0 1 0 0 0 0 0 0
& K 929 929 0 0 0 0 0 0 0 0 0 0
Kk | FLHE 271 271 0 0 0 0 0 0 0 0 0 0
Rk 2850 | 2845 3 1 0 1 0 0 0 0 0 0
Z Dt 1158 | 1158 0 0 0 0 0 0 0 0 0 0
(PR 18 47 FERRATRE )
4
5
6 II. BfmiERs2
7 NUB AT, ME, BERE R, A el a vYa vV
8 AR LR CIIERREL RS eholz, LarL, b FEETIIFEA
9 HERRICET D YRR E RS A PRI L7 BR T, in vitro KON in vivo i BROD
10 WTINbBEETHY | NBU ORI AT L T RmE 0B 523 % 017z,
1 =) RN ABMEICE L TL, 7 v MR~ T 2% W@ MRt 0 b5l T o
12 BHIMERE Y /BRI DR %wfm%mwm%%ﬂmw%mt@mmL18
13 mgkg (RE/H), XBUOIERNBAFMEICET HME— HERE (TDD 1%
14 OF7 vy MO Z2AOAMEKL Y BRI OWAD 2 ARPLUC A IR 4 1,000 (Ff
15 72 - fE{EZE% 10, LOAEL 4 10) %4 LT 18 uglkg (AH/H & 72 5,
16 AT ONTL, BRAEGHABRT, 7y FAR~ 7 X ZBWT, D
17 JE - ~—F— R - Zymbal B3 A « OPEEHO RF-_L Bz FLEANE S OV - B2 s A
18 OFAERIAR OGN, —J, B MTEBWT, LIHTRUE SRR S5
19 FiZ, Ao @aifE (328 LCTAML : 2YEEHEINE) O U A7 ORI HE
20 INDHELBIT, MOL L ORCERTRICBIT DEFMIEND, & ML THEP A
21 WETHLZ DAL TS, TARC TIEZA—7 1120 LTW5,
22 FROZENS, RUB R, BlEEENSEET L LW SN OB AME T
23 %5 #& 0BEGAT X 2R TO A IMBEORAEFLT LS M TIERV, &
24 - WAL EBEDER RS THDH Z D, B N TOWAREIZ X 5 AR
25

UD%E‘L% U7 Zfftird 5 Z LI L DFHlAEY CTd 5 Ll Lc, XUB oW A

23
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T2 RBICBIT 5 AR T — Z I SN BIEAMEE 2 N - & — ROSEEf o
R, UHMEICARE 1kg H720 1mg/H OFRTHEIEICHZ 0RO BT L,
CORFBIEABRLTCHMBOAEL DY AZ1X2.5X102 L 7x o7z, XUB U DFEM
AU A7 104, 105, 106 IS T 5 HEIL, £t 4, 04, 0.04pg/kg/{AHEH/H
Th b,

PLE, B EEZEE T, IERDABEEZIEE & L2560 TDI % 18 uglkg
(RE/H ., BENAMEZFRE L LIS 0ORNAY A7 %2 2.5X102 L3%E LT,

@) AEEE IR & L7256 @ TDI

TDI 18 ng/kg R/ H
(TDI 3 EARHL) 18 7R
(EhhE) T PR~ A
(AR 103 i ]
(Be5-515) Boks
(LOAEL B EMRMAT ) AmEKE Y 7 BRI
(LOAEL) 18 mg/kg A=/ H
(e TR0 1000 (Ff7=, fEA7E4 % 1 10, LOAEL {1 : 10)

@XM IMEFRIEL LT EDRNBAY 2T
BNV A7 A 1kg H7-0 Img/HOHETHEICOIEVROEHZE L
BREO AN AEL DY A7) 2.5X102
(BXEARAL) T EZRTR BT D5
(EhFE) =
(&5 515) W N\ iz
(RR EARHLTT ) F 1fiL55
(URA7 L~yL & &) 104, 105, 1062232 H=IL,
FNE 4, 0.4, 0.04 pg/kg/KE/A,

(&)

Al BT RLZES TIPS ABEL T L Lz TDI &30 AMEIZEET
HYV A7 RN U, VA7 EBEBIZ W T, JHEFEECEKFR OB D
PEEEZ T D BRI, 2D IEEA I E A MUY EE A ROET D2 LER B
%o

k. ERDBABELIRIE S LI2E . ERRo 18 ng/kg (AEH/A 2 HWT, &
H#% 10%& L, RE 50kg Ot b3 1 H 2L AEPKZ BRI L 7= & & Ak H
DIRFEIF 45 ng/L L 705, —h, BRAMEZTRE L LI2GE, FELoRBA Y A
7 Rl & & WHO BB KAKE AT A R4 ANZBWTHEPAWE TH->TH
BALGD LUV LT D 105 A Y A7 IS D 0BK T O EE
X 10 pg/ 70 %,
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(18) X2t>

X B RERFE T RRA v b NOAEL LOAEL e
| REEME- mg/kg K5/ H mg/kg K5/ H
Bkt
iffi| <7 A& 17 JAR-60 | AFERA(100-), Wikt | MLk s liRliasZ
(| B6C3F: HRGE 5| K8 400°) A & 72 A i | K25 HE 50
WMERE  5-10 | B 5@ #2 | BRSO (E 50-, M 600), | =@ 7 RH#E | = 7 HHE
A%G W | AERD 8k (g | 18(E) 36(E)
e a=s4y | 50-, I 400-) I 200 I 400
=l 7 HH | =8 7 B
143(E) 286(E)
©@| 7 v b|178R-60 | KERD(Q2007), AEZ | MmikwE liRliaeZ
F344 iR | B RIGA 5| A M EkE A (M 25-, #E | 7 100 1 200
5-10 H) 586l £ | 400). A&7 U o 8BRiE | = 7 BHAR | =8 7 AR
O#% 5 | A3 25-) g Y o8 | 71 143(E)
BEa-viir | Bkbhe, BESE M (AR | M — Ik 25
H#11(600) =i 7 B
18(E)
@ 7wk 6 »H GA | AmEEL(10-), FRfEk | 1 10
Wistar 5 H) sal | Wi (50) =il 7 BE | =8 7 BHRE
i 10 ROfs 0.7(A,E) 7.1(AE)
VRIEE A) -7
i
B~ v 2|103 # K| HEEFOEGTFRIKT 25
@| B6C3F, GE 5 F)ig | (100 THE)., KERED = 7 A
ikt 60 HR S | (100 T 10%20 B, H 18(E)
VR 2y | MEREL - U > /BRI,
v B B n(25-), R
IR b B Rl 3 AR SR 0
(Mt 25-), PNBLFEHE A
RN 25-50)
® Zvhk 103 @ [ | H &AL RIKT 50
F344 G 5 B | (4 200, M 50- THE). = 7 H#R
HERE 60 HilkE O 5 | RERCBE 1007, A 36(E)
iga-via | 7o BiEREA (E 50-, i It 25
W 257). MRy o <EREES =i 7 H#E
(4 50-), i U > <ERkph 18(E)
B (I 50- 1 25)
®| 7> b 104 B [# | SRiER. BifEk. U o8 500 EPA T, 1
SD it | GA 4-5 H) | Bk (500) = 7 HHE | R+4> T,
40~50 B % 11 321 NOAEL KR
5 LOAEL /%,
TRIBEA) =77 RETE 720
i} LLTWA,
<A 28 H FHIAR | F B 7N L B s 8
@| CD-1 I | K#&5 b« BXER L EHAN(180 T
5 FE)., AMER- U oSk
ARIMERED (8)., Uk
FEAEREIN T (40- CTHE)
Bl w0 R IEE 812 | HAKERA(1300) — 1300
ICR/SIM | H s#ifilf
i 30 N2
© 7y hSD | R 6-15 | REEI Y - 15 =& D | BEWEE KB
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(18) X2t>

M 20~22 | AEEFIFED | (250-) AAERED - AERE | 50 250
ek JNEI I (500-) | i E FE
D HINA000) T T
IR GHEmElzze L) - {kE | 250 500
K F(500-)
i AVEE R 18 o 18Pk EEMERER o SR R RAR AR - A TRMERER

A EE

E : USEPA
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(18) N>

ARFHEE T L2 oW TIRIZR B o 72

ALC Mty U o EREL

TI7=22T ) "N TUAT2T7—8, IVEIVBENLVEVEENT VAT I —
b

AP . ALP TNVH U T AT 7 X —E

TARGRUEET I ) NT VAT 2T —8, IV I VXY afig o oA
7)—E

AUC 1L SR A I P — B R T TR

BUN MRS % 3R

BMDLio 10% D% T 50 F~—27 FED 95% (5 FRE

CHL F v A =— AN LR Z — il ARk

CHO T v A =— AN LA Z — PG RaAE

Crmax He e . ) HR R

CPK TVTFU T AT FF—F
CYP vh7urAP450

GSH TINEF T

Hb ~EZm ()

Ht ~~vhr7 vk

LCso PHE ST

LDso PABOE &

LDH FLERR K SRR
LOAEL )itk

LOEL  fuIMEH&E

MCV  FHIRMEREFE

MLA <A 7 F—< R
NOAEL [t

NOEL  M{Ef&

RBC FRIMEREL

Tue TH R0

TBIL ) I

TDI Mi2s — H B

Tinax Hc e L CHFE) Hh i JEE 8 e )
WBC  #AimEkEk
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<HPH>

1 ACGIH Documentation of the Threshold Limit Values and Biological Exposure Indices,
6th Ed., Supplement 1997

2 Aksoy M, Erdem S, Dincol G. Leukemia in shoe-workers exposed chronically to benzene.
Blood.1974; 44:837- 841.

2a Aksoy M Different types of malignancies due to occupational exposure to benzene. A
review of recent observations in Turkey. Environ Res, 1980; 23: 181-190.

3 ATSDR Toxicological profile for benzene, U.S. Department of Health and Human
Services, Public Health Service, Agency for Toxic Substances and Disease Registry.
September 1997.

4 Bond GG, McLaren EA, Baldwin CL, Cook RR. An update of mortality among chemical
workers exposed to benzene. Br J Ind Med 1986b 43:685-691.

5 Crump KS. Risk of benzene-induced leukemia: a sensitivity analysis of the Pliofilm
cohort with additional follow-up and new exposure estimates. J Toxicol Environ Health
1994; 42:219-242.

6 Dosemeci M, Li GL, Hayes RB, Yin SN, Linet M, Chow WH et al. Cohort study among
workers exposed to benzene in China: II. Exposure assessment. Am J Ind Med 1994;
26(3):401-411.

7 Decoufle P, Blattner WA, Blair A. Mortality among chemical workers exposed to
benzene and other agents. Environ Res 1983; 30:16-25.
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benzene in rats following oral exposure. TSCA 8E submission. OTS Fiche #
0OTS0536017. 1986

9 Hsieh GC, Sharma RP, Parker RDR. Subclinical effects of groundwater contaminants. 1.
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Contam Toxicol 1988b; 17:151-158.
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Multiple-site carcinogenicity of benzene in Fischer 344 rats and B6C3F1 mice. Environ
Health Perspect 1989; 82:125-163.

11 IARC. Benzene. In: IARC Monographs on the evaluation of carcinogenic risks to
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