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Ao WA FAFst @ek5E) o] ULt
B 92.13 g/mol, BEEEL 1106 T

2 dA4Aol 91 O 7] Zgo] ok
(Budavari &, 1996),
Fg 9E, 24, 1%, E4,K 89

SHE o]8Lo] g B oFF, Hs, TDI,
TNT, A7HL 22 Sk AlZol ARSIl
Qon, HAE =MoLt HAZY, T2k
of Iz, FEA AL, S55REC AE S
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SEANEA (CNS) IAFEEE o= 222
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A IFES 747517(1 21 3715 Soll A=

HiEEE 80%= (1" 1)3} o] 740
FrE o] AEHERE
&2 %3 alcohol dehydrogenase &

9J&l benzyl alcohol

aldehyde dehydrogenase systemol €3
At TIARE AR e &4h(benzoic acid)
o] & & 80%% Hhwtt(hippuric acid)2
2, YA 20%+=
Z38H, o-cresol, m-cresol, p-cresol
sulfate®] HelZ2 QE v ETH Cohr
=, 1987).
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B (overaz s Ha
CYP2E1T
_cowme)
& GSH
o

Toluene
2,3-Toluene  3,4-Toluene
E%'\J;F;'EZB%S! epoxrde epoxlde {GSH-S-transferase)
cYr2cs z
CYP1AZ) CH,
H.G—SG6 / GsH
(GSH S-transferase) 56
Benzyl alcohol o-Cresol S-p-Toluyl glutathione

$-Benzylglutathione pCresn\

(Alcohol DH
Aldehyde DH)
Conjugation glutamic acid

\ Acyl-CoA \
Acyl-CoA glutamic acid UDP-glucuronale Sulfates 7
(sulfotransferase) glycine

\ glycine Glucuronides

(UDP-Glucuronyl transferase)
(gamma-Glulamyl

transpeptlidase, (UDP-

A L glucuronyl
AminopeptidaseM,

N-Acelyl transferase) ansiErese)

(gamma-Glutamyl
Benzoiciacld glycine transpeptidese,
Aminopeptidase M,
N-Acetyl transferase)

(Acyl-CoA synthase,
Acyl-CoA Amino acid N, v
acyl thansferase

HCOCH, H,
HC—§— c?— CH O-glucuronlde ONHCH,COOH
COUH
@ Eij © e
S-Benzyl Hippuric acid s_ﬁ: I o
mercapturic acid COOH

S-p-Toluylmercaptic acid

Proposed enzymes are noted in parentheses,
CoA = coenayme A; CYP = cytochrome P-450; DH -dehydrogenase; GSH = glutathione; UPD = uridine 5’-diphosphate
Sources: Angerer et al., 1998a; IARC, 1999; Nakajima and Wang, 1994; Nakajima et al., 1997; Tassaneeyakul et al., 1996
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A ENEECE FEHo 88 S8l & 0 F o-THE, 85 EFY, 4auE EFA
2oz WA (Carlsson, 1982), A1&9] A} A2 QA }

Al (glomerulus)oll A @t ARH O] M5
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= Nixits S50 HESH =EXEE
HojA AHAISIE S EHE EFA 0.02 mg/ |
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(# 1) 28 EF

A GC/MS-HS 24 =7

FH=AT0]AHS)
Sample Temp. 65T
Transfer Line Temp. | 110 C
Valve Oven Temp. 100 C
Sample equil Time 20 min
Inject Volume 1mL

7| M2 20ETT(GC)

Column

Oven Temperature
Flow Rate
Split ratio

J&W DB-1MS

(60 mx0.25 mnX250 um)
60 CT—220C

1 mL/min

201

HZEMI|(MS)

Interface Temp.
lon source Temp,
Quadropole Temp.
Acquisition mode

280 C
230 C
150 €
SIM(Selective lon Monitoring)

L

3. &4

M ghid

N 271
5 &
age

o] LFERASITE.

4, N A=

Head-space(TEKMAR
HT3, Teledyne)7} B&HE 7IAT20ME
JIefu) A7) (Gas Chromatography
Mass Spectrometer, GC/MS, 5975C,
Agilent)E BEAGIFA, BEZHA2E D

1) Acidium citricum dextrose solution(ACD)

citric acid 4.8 g, sodium citrate 13.2 g,
Ags] Aol 118

se4z BHS DR

dextrose 14. 7g=
ghgalazo) ¥

42| dgg

r=

o] EFQE SR TAFCR
0.0087, 0.0173, 0.0433,
0.0866 mg/ | +&=0] BFEENE AFIA
Tl =8t 2 AgoAe WEREETZA
fluorobenzene (0.1 ng/ [ )& AFZSIALE.

5. A= Z e

22 m FEAHolA Hio]go] ACD &
N 05 mME Ei Y 1 m, WERESE
100 B B2 & LBty 387 & 49

At

6. AF=(H=E) AR 24

SAFE vge A A& BV
Qlsto] EFAo] =EX ZRtsS Aol
A A= AFRE ZEA TEE Hde=
A AFlcte] SLT HHLZ FRT

& BMsTH

ro gk

e’

7. 72387 (Limit of Detection, LOD) %
AeF3HA (Limit of Quantitation, LOQ)

sLot BT FEA S ZELR}
@i 7187 g ol8ste HETA
LOD= BX% (SE: standard error, b: &
Lo 7187 Fhe ol8sto] s
st¥on, AgstA LOQ=3.3XLODE 0]
85t0] AHESIATHATHA, 1988).



8. A= (Accuracy) @ AU (Precision)
37}

8L B FUr FUiE 9ot diEgt
EZ5 @I B0 BEEES gHEE
A7¥alod 0.0433, 0.8866, 1.4433 mg/ |
F£OE A T WA St BA45H]
Slegg Bt

ESHZE RO 5 55 VIE £45

of FolAlE Sl dULEE AScIRitt.

d

4> HU Mo

3T P 1N

B A e d959 EFNE d=Aado)lA
ZIM22nEI g A=#E47] (HS-
GC/MS)E 0] &s}o] 4ot PHOE nl=
TSP EHARTH (National Institute for
Occupational Safety and Health, NIOSH)
9] 8002 methodE Fa15t0] EAI5HRATT.
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HdEVE UERAHVE AIEsIdeH B
METY ZLE =0|1 TIE |713EES
e 2 viAls?] f15H SIM (Selective
Ion Monitoring) modeZ 24314}

1. S5 a2uteas) U 55 A=A
E232d 2 YEZFEZO I2ntEIY
e (O 19} 2.

B#EAFILNE SFA9| Target ion?l
92 m/z8t e WREEEZAZ Lo 2445}
Fon (Od" 33 Zo] s=¥He 0.0087
~1.732 mg/ 1 HLIA A 0.999=2
LISe AT S LFERAUTE

2. Ak AlE B4
=592 UEA ME%= oA (en-
dogenous metabolism) Fx A]o]@4 2

Abundance

4500 1 IS(Fluorobenzene}
4000
3500
3000 1
2500 {
2000

1500

1000

500

TIC: STD-1.DWdata.ms
TIC: STD-2 D¥Wdata.ms
5000 4 TIC: STD-3. DWdata.ms
TIC: STD-4,DWdata.ms

B-Toluene

A

: [i}
Time--> 5.60 5.80 6.00 6.20

6.60 6.80 7.00 7.20 7.40

(12 2) E29 BEEWO| A0l
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FalQArE =E4E) W 2MUY 17

0.2000

0.1800 -
y=1.,9928x + 0.0038

R%=0.9999

0.1400 /
w 0.1200 /

0.1600

.y
g 0.1000 | - -
< 0.0800

0.0600 ,777/ - B

0.0400

0.0200

0.0000

o 0.02 0.04 0.06 0.08 01

Conc. (mg/L)

TIC: CONTROL D3 DWidams

IS(Fluarobenzene)




A EAER] oLt duEzte] 7t U
Aol A njZke] EF0] 2Asing §Y
2 3ol H =&Y EHMAE A9
EF0o] AFE 4= Ar}

ARO IZNETAS (A7 4H9F Lo
H, AFRE Z2AHH &) ENoll oist
24 Ayl (3 2 Zo] 770 AZ0)A]
0.0030 ~ 0.0068 mg/ [ & LFEFALE.

Ol BRI EA ge Ftio] &
AL 1% 0,002 mg/ [, HIZEHA 15 0.001
mg/ | 2 B33 Hajimiragha S5(1989)2)
ATHRL U4 =2 S 9o
ACGIHS 7|& =591 0.02 mg/ ] 9 1/5
T, 2EUE 71E 5592 1.0 mg/dl9
1/2500pFd A st B40] ZHssitt
31 AZHEITE

=7 240 Qo] e e 2do] 5
o] JEg= & ¢ ALk ESS S E
T sLE =0]& o) AE SF09
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3. AEA(LOD) ¥ AHHFHA(LOQ)

AEHA 9 FESHA = AL R8¢ 3
AL y= 1.9928+0.00380 4] AMEEIC
FA= 0.001 ng/ [ 0] a1, A=
0.003 mg/ [ 2 VJEFsTEH

=
i
]
(ol

.,_.
o M
=
B
=

Zd .887, 1.443 mg/ | ©] 3l4g
= 58 & : 7= 92.8 ~ 102.6 %

Al=E IS Area ==(mg/0 )

1 120939 1490 0,0043
2 133900 1293 0.0030
3 113383 1290 0.0038
4 131005 1457 0.0037
5 180788 3303 0.0068
6 124577 1360 0.0036
7 121999 1493 0.0043

Er 0.0042
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T2 n. A2 1(0.043 mg/Q ) A2 2(0.887 mg/ ) A2 3(1.443 mo/0 )
1 0.041 0.836 1.527
2 0.040 0.866 1.530
3 0.039 0.851 1.536
4 0.040 0.834 1.481
5 0.040 0.851 1.328
= 0.040 (92.8%) 0.848 (95.6%) 1.480 (102.6%)
BEHEI} 0.0007 0.0130 0.0880
HO[AH (%) 1.8 1.5 59

2 k55l ASIEE HYh =3 59 AlE 0,043, 0.887, 1.443 mg/ [ @] & HLIOA
53] 20 st YT H7H=18~59%  92.8 ~ 102.6%2 &5t AEEE HA,

9] HolA+E LERN T Ho| A2 ET dUL AFHe 828 AR
53] BA0) thell HolAs7t 1.8 ~ 5.9%=
3= LS A7 VERARICH

%
[
[>
(%)
Pa)
ol
k1
X
okl
_“H

ZIMIA=nETSE 2EEA7]- & F1g H=EZ2
HolAAAEE 0|88 EAS = = —E—’ﬁéj‘r—b— 78 AZ0ollA &
o] A&, YA, Fotx, BUE L F 0.0042(0.0030 ~ 0.0068) mg/ [ = LHEFSL
Ak AFS 84 dite ofzfet gt o 77h BF FESHA 1 V‘“Ol golAct.
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1. SEAH o] AAA”E o] 85t E9 9] 71& 5591 0.02 mg/lol 1/5 =&, 27
= a—‘?—?ﬂ BEHS AAS 27 AEsHAE U Z1FE 559 1.0 ng/dl9) 1/25005F0
0.001 mg/ [ , DAL= 0.003 mg/ [ 01T AE AW BAjo] 76t
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