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LA &
L a5 w7
A2 2AGAAA 22289 £7) $A9 I FF0] A1y EAZ d¥Hn
NG (Cl2E9, 199%). #71 §AE vig 244 B2 ol ge A A%

AN EatA AL=E Bdolnh AA 97 vt AN Assn U=
drEe §7] $AELS B BARGE F 44 olde 7] A5 4o g
o wetd AA S PN o]EL ALHE ZeABA BF 47 &
g2 Z2H3 Yok aey o & §7) 849 FHEE oFm gk v
40 9 544 ATl Bol FAYHL B 23
WA R EH Aol e o} AEA REF Aol

w71 &A F F2 JEAA, 4=, HAIE AY, A N BH S AL
Ha gle #A Ad(lacquer thinner)FEE 1 AME £%0] ZZo] §7] £
BT el tdgd 98 R AFoz AAHe AlgHT gk e
TR JE F7] £AY gRELS WSS ©@3)4 A (aromatic hydrocarbon)&
AHl(Fuke et al, 1996) I FA X toluene, xylene, ethylacetate, ethylbenzene,
ethyleneglycolmonoethylether, methylethylketone, isobutanol, isopropanol %]
O HE2 EFFHY Uk o] B WEE gisi: FA4 oy 5239 /%
A4, AR AY & dodn AAAN ARE uH NAYSETE )% Fof
g 42379 (Angerer 1979).

T WFS g3, L Fo ethyleneglycolmonoethylethers E3] A4 =43 o]
Ao 2 4 FHHOudiz and Zenick, 1986). Ethyleneglycolmonoethyletherel
 ANEALLE I A g8 =8 2do] oYz} ethyleneglycolmonoethyl-
ether?] TtHAl EFQ ethoxyacetate® <1 Hog daAd Yot w2} A
ethoxyacetate®] Aol #As= 2] 71x 291¢] ethyleneglycolmonoethyl-
ether®] A4 =49 gL #9% Aotk tZtht} ethyleneglycolmonoethyl-
ethere T8 ZAFolA @ol ALEHY| "o dE Z2rt: tolueneo]
xylene &3 @A FZEH7] g ol5e A5 Ago] WF AT Vasio
53 A2 A7 93 ¥ ethyleneglycolmonoethylether?] ©% ZZoj o3 A4




ENRTE toluened xylenee B3 Z23 FHoA 9 AHF4e) ¢ F2 A
oz Uehgti(gdA 5 1997). old WE 71AE HiIe dFoE HAA
ethyleneglycolmonoethylether®] Z22 A4S &  ethoxyacetate® Fol I
toluened} xylened] 3% 2 9L A3t o

Toluene2 benzoic acid® thAFE o} hippuric acid® wlAds&d w7l o
1-2A17kolth. 15-20%9] toluened WEHHA e A} TFVIE T3 FoE v
29t Xylene® A9 AE7} o-, p-, m-methylbenzoic acid® wWA=H=d W
7+71= oF 30A17toltt.  &4® ethylbenzene®l % 64%7} mandelic acid®] ¥
2 2We E3 w2931 25% AEE phenylglyoxylic acid®] FeZ wi&d
(Poggi et al, 1982).

Toluene& P4501A291 ]34y benzyl alcohol, o—cresol¥ p-cresol®, 2B6, 2E1
o] 95t benzyl alcohol® p-cresol® thAlEE Aoz Ut (Nakajima et
al 1997). uwrdo] FAL& P4501A2 E4E F7MAZIE R olv F 43 A
QW= Nakajima (1997) 59 AFAE FAA biopsyE T3 AHT 2%
microsome®l] €& toluene?] benzyl alcoholZ¢l wWAl7F v]FAAS] 2 ARG
e Aoz BTE 3tx gtk EF toluenettd] F2E FSET toluene¥}
benzeneol 74 T2 " 7$7} hippuric acid2¢] tAE #Aadte AR 4R
t} (Tardif et al, 1992). A3d4 FF £ 2000ppme toluened] 6417 FZH
A9 P50 2E1F 2B1/27} Z7bE QR P4502C11e #A4aT Zes RumAd
(Wang et al, 1993). Toluene¥ xylene¢| P450 2E1el ¢l3to] thAatsle Aoz
w75 0] (Tassanleyakul et al, 1996) &9 ¥ toluened WAIAZ]7] $138te] P450
9Ele] $E5E Aoz Alggrh W P450 2E1L &3 9dtd fFEH=
22 o3 9o %7 84 oA 2 B¥s &Fete Ada@Ad dFd A7t
g g 3ttt

2a% AhEA A o5 204 olgel A @A) 677%7 FAL F
T 9 Roz Ut AANA 4 @R FAgl F wed ARE
67%= HmA Fe WMo &ate Ro2 vepgrh. 9549 AA 2A 7] 7+(WHO)
o nao S| Pl AuF WA BFE AA 5AE /ST Aoz e
9. =@ 99 Ut $58L B5%cH MY £¢ whAE ARE 66%3 2

-



o2 yehgrh meA §7] $AE AW AERE B39 2z g &
dETH $F&0 WE FHUHA BAL QAT 8 U FFL ALsuss
FAF S5 FUY 971 SR BE A R e mAE gL e
g AT

IHeR Z2AEY FAHR SF7 77 &A1Y FE AL SFEHA T =X
oli™ 7] §A19] w&E& £XAA ethyleneglycolmonoethylethers] E4-< 7+
SAN7IEAd A 71z AFE FPs&y] Ydstd APE HES AHLEY
ethyleneglycolmonoethylether®] ™A}Al Ao o)A toluened xylened &
< HA3tHdTh. E3F toluened xylene®] WAlel Y} M= =9 FA
B2 acetone? 3-methylcholanthrene® M2 FHolA 9 ethyleneglycol-
monoethylether®] tAA] Aol thd toluene xylene®] J3FL 7 M 3tal st

< A3LE 4G @FA Bol AEHE BIE @35h oA QY EAo
1= ethyleneglycolmonoethylether®] A %A §2 A<l ethoxyacetate 2}
B3l HE kineticsE P& VF N A7 ethyleneglycolmonoethylether
ol A FAd dFd B AL FuEdg Toluened}  xylene©]
ethyleneglycolmonoethyletherst #% Z2HU& W ethyleneglycolmonoethyl-
ether®] A4 %7do] ethyleneglycolmonoethylether®] @ Z2A)e] FA =1k
daste ez deglth 1 998 FHEE YoM toluened} xylened o
&S AAsteid. =3 toluened xylene® PA501A29} P4S02E1 &Ao o3}
o dAEE Aoz deix vk W] FAF &3 & P4501A29} P4S02El &
&g A7 fEste Ao2 A o] FAFH 37} toluene xylened] A
of & = Zolth. UYL FAES o)g3d FAFY &3 A8t toluened}
xylene®] tA} W37} ethyleneglycolmonoethylether®) thAl @ F4o o]m o3t
<€ UAEACd dF ATFE EFd FAF SFE = Z2xe Zzsg
ethyleneglycolmonoethylether®] 2] S4 & o2& 4 QA do|t}



I 47W8s R 9

1. 47 W8 2 94 -

oA AHEHT YE AUE FARZ YE F7] &Y ARES UIS
€t 3}4= A (aromatic  hydrocarbon)E¢1dl 2 FAX  toluene, xylene,
ethylacetate, ethylbenzene, ethyleneglycolethylether, methylethylketone,
isobutanol, isopropanol £°] th¥d H|&2 EFH Ytk I2AEL A =
A A A o5 HFE w@35a Fo Holx 37 o) FEd x=&H A
o wEA Y 7] £A4d dF AT77 /7] &4 SA4d A V12 BE=
A BT ZEAS0] AF AA AFAE Aol Utk B i} =9
e ZzxEo] 79 48 1 3ol BY #7] & xEHL=
Ar¥]= pharmacokinetics @42t BS BF3HA Yehd zlo] &3doh

TR FAL AUES PAST Y B BFF @354 AR Fol toluenedt
xylene®] 43 zgo g3 AFE AAARLRE ®o) FAHUH. & AT
= toluene® xylene® &7 AAHo=z AF7F Z Hol YA ¥ ethylene-
glycolethylether® #7}ate] pharmacokinetics @74 & Al 4&9 A5 &g
o AT o A ARY A5 FE A7 B FIAFH 59 I
a3 dFE Y3 Foh

e

T8 rdze 498 @ 4 74}ed 7}3 Bo] Al25¥E Sprague-Dawley S
A}2 3t} toluene, xylene® ethyleneglycolmonoethylether®] thAtel ##A= =
P450 1A2, 2B6, 2E1 &4 %o &F93% AAHE §4F P450 1A201tF. & &4
o] 23t} P450 1A2 47t F7Hdty. wEbA F4 2E2 P450 1A2E F7HA
2= 9] 3-methylcholanthrene® A3 4F4 AAE &30 2 ¥
o2 &zg Zylsls AAE P450 2E10]7) Wi &F Ed=& P40 Z2El
A28 ZIIAF)E acetoned AX YT AP L HAFAE AR B

2. 4+ ¥4

1) 339 P450 1A29 P450 2E19 F X%
T 9 oFg $xHEE= &2 P450 1A29 2E1& #ESHYl HAshH



3-methylcholanthrene® acetone® Ztz} #F o] A3,  Acetone (an
inducer of P450 2El, 5ml’kg in 50% aqueous solution, a single oral
administration)3} 3-methylcholanthrene (P450 1A1/2, ip., 40 mg/kg in com oil
for 3 days)& 4# 4v}2] 9] Sprague-Dawley rat (250-300kg)el X&) gtch. o
£ T2 comn oil EE salineWgS 2L FEZE E3t9 T wri=r} P450 1A29
2E19 =7t ZEEHE 7|99 S AFsd T 5L 3F =12 B
7l #18te] WA microsomed #23t9 sodium dithionite-CO binding 3
(Matsubara et al., 1976)& ©] &3t P4509] total contentE ZA}gtct,

2) Toluene, xylene$} ethyleneglycolmonoethylether?] £of A%

Toluene(230mg/kg), xylene  (500mg/kg)3}  ethyleneglycolmonoethylehter
(200mg/kg)E ST B ol &7 Mol Z AZE=E 4ule)9 FHol 2mlkge] 23
2 BT FA¥Y. 549 F 05, 15, 2, 3, 6, 12, 18 A7+l secobarbital@ ®}3 A]
2l ©5 bloodE€ heparin FEo AHE thg lmle toluene™ xylened =437
#1384 GC headspace-& 10ml £ 7])9 internal standard (acetanilide)¢} 4 Q3
YA AL plasmad TESIA toluene® TAMAQ hippuric acidsh xylene®)
HHAFA] Q1 3-methylhippuric acid, 181 ethyleneglycolmonoethylehter-cl] AHA
ol% BH5AY FLEAQ ethoxyacetateS: AT w71x) 4To] BHF}. Hdol
< AHF TS brain, heart, kidney, liver, lung, testis = <) Z1B4ES FH&
8t GC headspace® 10ml €7]o] Y1 792 A (2-3mm) A& e upAE
3l toluene®} xylene®) %<& GCE 43t}

Ethyleneglycolmonoethylehter (200mg/kg)E L@ B.fo] 4olA A7tz "=z 4
vhEle] Aol FF 54 g 05 15 2, 3, 6, 12, 18 A+l secobarbital2 o}
AAZL & bloodE heparin FHo] HHF T plasmaS | 2 Zo] g
+ ethoxyacetate® GC& A3t}

3) PAS02E1 8471 58 FHolA9 toluene, xylene$} ethyleneglycol-
monoethylether9] ¥o 29
=7 ¥ P40 2E1 a4 AR Zi By 87 %“ﬂ—q
pharmacokinetics9} thAlel] oW F38 {F2dE=xE FAs) st o=
42 MHAF acetone (Gmlkg in 25% aqueous solution, a single oral




administration)& 2}zF AlZbE @ E 4vt8] 8] Sprague-Dawley ratl 232 3.
2¢] Ao &3 mdFd 2)94 F33 toluene/xylene/ethyleneglycolmonoethyl-
ether 248 ethyleneglycolmonoethylehter 14 3& wEst Fdo] A
X B o] pharmacokinetics®] A& #&3 thAlo] o1 %A FL3EAE HAIET

4) P4501A2 §47F 58 FHAA 9 toluene, xylene$}t ethyleneglycol-
monoethylether?] 5o 43

FAd d% P450 1A2 EAS BHE I EF A7l &
pharmacokinetics®t tAlel oj® &g X A7) Astd FQ &
w2 AAs 3-methylcholanthrene (i.p., 40 mg/kg in corn oil for 3 days)&
Sprague-Dawley ratel A&t WETL com oilTS 3 Fete] Fof i+
=t} 4ARo] FQ =AT 2)olA =33 toluene/xylene/ethyleneglycolmono-
ethylether =14 @7 ethyleneglycolmonoethylehter ¥4 @& RHE3t EFdol
A A% o] pharmacokinetics® & Z&3 At oBA 2AEIFEAE FAE
}.

5) Hippuric acid®} 3-methylhippuric acid®] B2 9y

1004£¢} plasmacl internal standard?l 100489} 100 #M acetanilide(in MeOH) &
e g 12000go4 94 B} F AFH 50uts HPLCol Fste] 24%
t}. HPLCE millennium Z22Ho] AZA AFEHE FHHTD photo-diode”}
A3 510 pump? WatersAo|th. Nova-pak C18 column(3.9x150mm)ell 5%
tetrahydrofuran® 95%¢] 10mM potassium phosphate(pH 39 oFTAE
06ml/min® £%=2 &2 A hippuric acid ¢ 3-methylhippuric acid& &4 &t

6) Toluene® xyleneol ¥4 ¥4

zA 3 g %9 toluene®} xyleneE BA37] §18te] 60TIA 208 T 7t
A% sample headspace W22 Gas chromatographel FHstS &4 Fow
BA 27L& oo #oh

GC model: Hewlett Packard 5890 (series II)
Detector: Flame Ionization Detector (FID)
Column: Ultra I (25m x 0.32mm x 0.52ym, Hewlett Packard#l)



Oven temp. : 50-100C with 7C/min.
Injector temp.: 210C

Detector temp.: 230C

Flow: 1ml/min

Split vent flow: 100ml/min

Split ratio: 50:1

Injection vol: 1 ml

7) Etoxyacetate®] ¥4] Wy

o 49 ethoxyacetatet diazomethane2 E methylationAl|# GCE 243
. Diazomethane® Fales %9 WH(1973)& 839 9DEJ1 GCE
ethoxyacetateE #4243t W2 Groeseneken 59 W¥H(1986)& <839 &
I o] B34
Diazomethane: ethoxyacetate®] A|85& ®4j3}7] vf2 FH Ao t}&3 o] ¥t
€0 AH&3th. 3ml methylene chloride® ¥ & 50ml conical tubeE €& 9ol
Z71A %}t Conical tube S 2 200mge] N-methyl-N-nitroso-p-toluene-
sulphonamide’} E°J0+= 5ml9) tubeE &tk 6004 20% KOH/80%
MeOH(w/v)€ conical tube®tel 0+ 5ml tubedll ZA2HA ¥ conical tube
o "wAE gt dedA 1A $X5tH 5ml tubedl A ARG =T
71 AQ1 diazomethane2 conical tube®l 1+ methylene chlorided] 3o}St}.

50049 plasma®l internal standard$l 100 ©£9 10mM 2-furoic acid® &3
Fo] 6A1ZF 5t speedvace. 2 AZAIZIT Z+FEo] 100402 methylene chloride
€ Yo ethoxyacetate® resuspensionA]Zl ©& oA ZFu|3d diazornethane%
100t B3 508 GCol FYU3dd B4t Gas chromatograph®] &4 =7

opf e} i,

GC model: Hewlett Packard 5890 (series II)

Detector: Flame Ionization Detector (FID)

Column: Ultra I (25m x 0.32mm x 0.52¢m, Hewlett PackardA])
Oven temp. : 50-187C with 125C/min

Injector temp.: 2307C



Detector temp.: 230TC
Flow: 2ml/min

Split vent flow: 18ml/min
Split ratio: 10:1

Injection vol: 5yl




. 944+ d3 2 x1F

1) Acetone¥ 3-methylcholanthreneE o] &3 313 9 P4502E13} 1A29)
T =

AA  acetone®} 3-methylcholanthreneg A A7l F oA 7+ 253}
P450 &FE& =AetATh. Fig. 1o Webd A3} Zko] acetone AN 3 FHolA
FET Y P40 FFS E2TS 7 P40 FBRY Fo5A FosAE 4t
o Acetoned 9% P4502E19] Xt P450 ¥ FZoE W3t flu &
P450 WolA P4502E1 Hl &S ole Aoz &34 gltl (Chung et al, 1998).
2 AddME 22 A3E v

3-methylcholanthrene2 AA A F 9 7 P450 3L =Rt 1.944)
F7tt o 3-methylcholanthrene2 Al P450 3#e Z7MA171W A P450
1A128 fr=3te Aoz S8zt & dFAXE e 2732 Jehdd. o
A F ol acetone®} 3-methylcholanthrened Fi3 o2 A P4502E17 1A29)
TE7F HAR o] £ FHE o] 83} toluene/xylene/ethyleneglycolmonoethylehter
9] kinetics®} AMA AT E FFs AT

2) Acetone} 3-methylcholanthrene®] A A7} toluene® xylene?) 2zt
7189 X "R G

Toluenest xylene& GCE #HE% A& YeA chromatogramo] Fig. 20|t}
& #e acetone, 3-methylcholanthrene® A2 e A} brain,
heart, kidney, liver, lung®t testis®] 67}x] 71@o A9 toluened =2 Yehd
Aol Table 1ojtk. ti=F 9 3-methylcholanthrene A 23 FHor =
toluene®] FE=7}F H3:e] ol2x At Tmax¥E  toluene, xylene,
ehtyleneglycolmonoethylethere] A7 %o ¥ 3A1zkd | H]3} acetoned Az
g A9 Tmaxt 2A17te2 FFART (Fig. 3, 4, 5). o= acetone A7 3t
HAM F71&uhe] wWE F57t oS oujdcl  Acetoned ATEAQ %
2472kt ThA] toluene, xylene, ethyleneglycolmonoethylether®] &% €7 &
ME AT FAR7] Wi A AP acetoned] 93 b Aol Hxa
of #7] & FF7t F e FEHst HUYL sHsAo] At

HE2Z AdA HL F=E& YEE Cmaxd] 712 ¥ 98 29 kidney >



Table 1. Comparison of Kinetic parameters for toluene dributions in control

(CON), acetone (AC) and 3-methylcholanthrene (3MC) treated rats.

Cmax Cmax |AUC AUC
Organ |Treatment |Tmax(hr) ) )
(mg/] or g) ratio |(mg - hr/l or g)| ratio

CON 3 41.9 253.7
Blood | AC 2 125.2 2.99 798.6 3.15
3MC 3 116.7 2.79 1177.0 464

CON 3 32.0 178.0
Brain | AC 0.5 97.9 3.06 343.1 1.93
3MC 2 135.7 4.24 817.7 459

CON 3 43.1 2025
Heart | AC 2 129.2 3.00 3575 1.77
3MC 3 87.7 2.03 569.3 2.81

CON 3 1144 7229
Kidney | AC 2 243.8 2.13 741.6 1.03
3MC 3 192.2 1.68 1555 2.15

CON 3 80.9 361.9
Liver | AC 2 328.2 4.06 902.8 2.49
3MC 3 176.8 2.19 1119.0 3.09

CON 3 429 188.6
Lung | AC 2 129.3 3.01 463.1 2.46
3MC 2 106.1 247 7385 3.92

CON 3 17.9 114
Testis | AC 2 49.7 2.78 297.2 2.67
3MC 3 39.7 2.22 365.2 3.28

CON 3.00£0.0 373.0 2019.0
Total | AC 1.79£05 1103.3 2.96 39039 1.93
3MC 2.86%£0.3 854.9 2.29 6341.7 3.14

Tmax: Time at highest concentration

Cmax: The highest concentration
Cmax ratio: Cmax AC or 3MC/Cmax CON
AUC: Area under concentration-time curve
AUC ratio: AUC AC or 3MC/AUC CON



liver > heart 2 lung = blood > brain > testis ©o|t}. tEFHoz P ut
E 4T v G4 o)FUY. Acetone AH I oMY toluened] Hx
X Cmax9 €A E liver7t Hiolx 1 thgo] kidney2 S99 &A% uy
feE B OE X dxzF FHY Cmaxd ¢As ge gyl
3-methylcholanthrene X g3 A= toluene® Cmax? £ME WRIZH v
KA R gk gz FelA 6 WA ol brain® Cmax’t 3HAZ HYD 2T
A A heartd] Camx’} 6HAZ M2 &ME vl o= Za =3
1 3-methylcholanthrene©l %Al liphophilicd braincl oj® =X3 =48 3
RE AAslE dEo2 gL dFsjotd BEo|u)

HAHL= toluene®] CmaxolA acetone WAad A= Yz 2 AR
296¥ F718t9 1 3-methylcholanthreneS AA @& Heol 1 AxTI= 229w =
7Vt (Table 1). o2tM  Tmax?t Hl&3lta 7148 acetoned}
3-methylcholanthrene®] A 2]7} Tmax7} ¥4t} toluened) F4 £EE m

2A Rz & 5 Qi

Cmax$} ¥/ $2% kinetic parameters7t ¥ ¢l AR o= AE =
E7F RAAETHE A 42 §¥ AUC(area under concentration—time curve)
oty WxFdMe AUCS <A+ kidney > liver > blood > heart > lung

2 brain > testis £22 tFH o2 Cmaxe ¢A¢ v&st, 2wk xoj=
AlX] %t acetone’ 3-methylcholanthrene A& & HolH e AUCE H2ZF 1)
R FEE )FAT. Y AAFoz B o] acetone AA G HAE Y=z
T 1 AR 1938 Z713% 2 3-methylcholanthrened AAa & 2o 71 A

Boe 3.14¥ F7189 Y (Table 1).

Cmax9} AUCE 7 429 acetone® AH) 3 HE CmaxolA 12l
H13te]  3-methylcholanthrene® AA 2@ FHE AUCHAM H1Ye ey
Fig. 49} Fig. 58 R4 47 £ F=eAE EFo] Yd acetoneS ) s
AT 2AE AFst 71BoA 9 toluene FE7 F23 ZHC 243 7
48 WAl 3-methylcholanthrene® MA@ FA= 3A7k74A) toluene % %7}
HETEDGE S48 acetone AT THTE gutsts Z743gs 2 oo
T AMAME gAase A¥S  Holth watA  acetone AT I}
3-methylcholanthrene& Az o] toluene®] £ X9 wjH L ta: 7)Ho] Nz

— 11 —




22 & 4 9}, 2 acetone toluened) FFE wd A s AF A
WA % w27 A9 3-methylcholanthrenee WA & =2A 3= 71d& 5
A7lE A BT o] AL AWsE ATE © Ao A HHe] M
Aot

=% ¢} acetone, 3-methylcholanthreneg A& F o FAF brain,
heart, kidney, liver, lung$} testis®] 67} 7]#o] A 9] xylened] FX& YEHA
Aol Table 20]th. WZEF #9 3-methylcholanthrene A HoAM =
xylene¢] Tmax®E toluene, xylene, ehtyleneglycolmonoethylether®] 727 Foq 5
3A17kQ1 E] H]8) acetoned A F F 9 TmaxE 2A1%2Z toluened ZE ¥
A& et (Fig. 6, 7, 8, Table 2).

2P A2 Xylened] W& Camx® &AM E kidney > liver > heart > blood
> lung = brain > testis® #°Z toluened &AM ¥IxT FFe UHEUN
t}. Acetone 79 FANAME H]£E FAFS YEFUAT.  3-methylcholanthrene
A e toluene@d= ©2 7 lungol 7HE & CmaxE UEHAT. EE AT
o] AUCS &M= toluene®] AUCS ®l&d F4< UeEtiAG.

a8y zZ AYZANA E2EH ¥R acetone M T4 Cmax7t 2154
zZ513 Qe B UnxE B2EF AGF 2olst QUATh (Table 2). 53] xylene
o] AUCE A9 xtol7b €lo} acetoneoltt 3-methylcholanthrene®] 7}
xylene®] &F49l iAo WTE 9L FA F e R usyth oY
acetone M@ ZNAH xylene® WA FFezn wjdste s30T UYEAAS

—12 —



Table 2. Comparison of kinetic parameters for xylene distributions in control
(CON), acetone (AC) and 3-methylcholanthrene (3MC) treated rats.

Cmax Cmax |AUC AUC
Organ |Treatment | Tmax . .
(mg/l or g)| ratio |(mg - hr/l or g)| ratio
CON 3 29.4. 221.8
Blood | AC 2 1125 3.83 246.3 1.11
3MC 3 50.9 1.73 322.7 1.45
CON 3 27.7 167.1
Brain | AC 2 51.3 1.85 183.2 1.10
3MC 3 576 2.08 343.8 2.06
CON 3 55.9 242.1
Heart | AC 2 74.9 1.34 172.1 0.71
3MC 3 67.6 1.21 380.3 1.57
CON 3 108.6 754.4
Kidney | AC 2 142.5 1.31 596.2 0.79
3MC 3 95.4 0.88 749.9 0.99
CON 3 65.8 360.5
Liver | AC 2 231.8 3.52 400.1 1.11
3MC 3 974 1.48 405.2 1.12
CON 2 285 189.9
Lung | AC 2 74.5 2.61 307.1 1.62
3MC 0.5 99.0 3.47 446.7 2.35
CON 3 14.6 94.35
Testis | AC 2 23.6 1.62 128.0 1.36
3MC 3 18.8 1.29 157.3 1.67
CON 2.86*0.3 330.5 2030.15
Total | AC 2.00£0.0 711.1 2.15 2033.0 1.00
3MC 264%09 486.7 1.47 2805.9 1.38

Tmax: Time at highest concentration
Cmax: The highest concentration

Cmax ratio: Cmax AC or 3MC/Cmax CON
AUC: Area under concentration-time curve
AUC ratio: AUC AC or 3MC/AUC CON




3) Acetone 3-methylcholanthrene® A 27} hippuric acid%
3-methylhippuric acid®] Al & 9T
g2 2 9] hippuric acid$} 3-methylhippuric acid dT+E°] A EAHE 5
22 AN BAAEY peakESol A2 FHE ALU A=y 2 Aol A
= Fig. 99 hippuric acid®} 3-methylhippuric acid®] HPLC chromatogram®]
Bl A Zo] retention time Xto]& A sHAA F thAMA % internal standard
Egsted 433

]

A A7kl WE hippuric acid®l B4l tF A &&E Fig. 104 4
glyltl.  Toluene® ™AFAIR hippuric acidE control ratellA] QAN AA A8
= A%S moltrt tAl Z7tst7l A&t 6A17e] H2E o] FAH (Table
3). WAl acetone A YT FANME 3ol ARE o FAUTHL 124l 1
Al Ze peakE ©]FUTH  3-Methylcholanthrenes AX e AHAME 2A 7
2 e peakE ©]FUTH7F 12412ke] CmaxE ©1F A

Tmaxe] @3k @ o}z CmaxE acetone A FE AN E 3.1M=2 F7Hst
go.  Ave duid 2d@ B¢ HEY Yt e Ae HEE AUCE
acetone MA & A= 80%7t Z7Hegth. AUCS F747F Cmax® F7HE
O g AL gAML FAAEeZ dAA HlAd sde ISt o] Fix W2
A AL A2 MAHRAE THeEE AR

m-Xylene®] Q) 3-methylhippuric acid®] B4AME &3 AgE o
et} (Table 3, Fig. 11). Acetone WA 2% Ao Cmax®t AUCZF 444+ 29
Wet 238 7F Z7batth. ol A Cmaxst AUCTE M@ FEo= Z7tsk= A
o qatAl ¥ AA7F Z4Ee Ut wEkA acetoned] 28k toluene©]
U} xylened WAA7E &47t 37H8E€ 9V 3}, o] Toluened} xylene©l
P450 2E19) 913t AR tE Bag dxse AFdoln (Tassanleyakul et al;
1996, Nakajima et al, 1997).

utm o 3-methylcholanthrenes] A ele $%& hippuric acid®} 3-methyl-
hippuric acid®] Camx®} AUCE zvzt 30-70% AREH F7HAAH. ol &
PASOLA2E &7} PAS02E1R.THE toluened WAIAZIE FHeol Zthe HiolA fr
=% 4 gl Aolth(Nakajima et al, 1997).
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Table 3. Comparison of Kkinetic parameters for hippuric acid and
3-methylhippuric acid formations in control (CON), acetone (AC) and
3-methyicholanthrene (3MC) treated rats.

Hippuric Acid 3-Methylhippuric Acid
CON AC 3MC CON AC 3MC
Tmax (hr) 6 3 12 6 3 2

Cmax
10.7 33.2 135 179 519 26.3
(mg/]1 plasma)

Cmax ratio 1.0 3.1 1.3 1.0 2.9 15
AUC

118.3 2139 170.3 2079 482.6 360.9
(mg - hr/] plasma)

AUC ratio 1.0 1.8 14 1.0 2.3 1.7

Tmax: Time at highest concentration
Cmax: The highest concentration

AUC: Area under concentration-time curve

4) Toluene® xylene©| ethyleneglycolmonoethylether?] thA}o] uw}x =
I

HZ Bae 93ld FHE o] &% ethyleneglycolmonoethylethers] B1ZA A
ol A toluene®} xylened ethyleneglycolmonoethyletherst 37 Eodstw A4
4ol ZASAT (LA, 1997). Ethyleneglycomonoethylether®] A4 %A e
I AARYE AR ethoxyacetic acidol] ©ldted L&A walxd 9o A
HE FUE7] A7 A WA BAo] toluened xylened] 93te] ethyleneglycol-
monoethylether®] ethoxyacetic acid2¢] A7} Aalgd =7 s AL AFe=
Aolth. £ A¥A= 4 ethyleneglycolmonoethylether® FH ol Ed3t) 05,
15 2, 3 6, 12, 18 A3t HE ol AL FHI tL plasma o Y=
ethoxyacetic acid& HPLCZ ZAZ&349t (Fig. 12).

2 23 2T #H9 3ABNA TmaxE °]FQ 2 Cmax:E 640mg/l plasma©)
A2 AUCE 4170 mg/l plasma°l .29 (Fig. 13). ¥rAo| toluene, xylenedt
A Fo4% HY ethoxyacetic acid B4 Cmax:E 314mg/l plasma® )z o)
49%°lN 2™ AUCE 2985 mg/l plasma® ET9 72%0)dth. wakA toluene
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% xylene# 74 FHF FHoAY AY =AY A4 E ethoxyacetic acid 4
a2 AFolgtn MY S+ At Eo)3 AL ethyleneglycolmono-
ethyletherit& $i3 AT A = ethoxyacetic acid®] Aol FA3HA F7tst
E 05-3A12F Abolel A BF f7] &HE FoAF% HAJToAA = ethoxyacetic
acid®] dAlo] ¢ut3dlAl o] Fo]A ethyleneglycolmonoethylether%ts 53 A3
T3 zo]E RHoltrrt 6A1ZF olFolE 72 %2 ethoxyacetic acidE A3t
Aoz Jertt (Fig. 13). Fig. 33 694 7|3 WS toluene® xylened F%E
Z MM toluene xylene® 6A17F olFol FZA3 #AdE RS BEIIC
o] AAT Al 6417+ ©o]F | toluened} xylene©] ethoxyacetic acid®] FAE A
stx] B3 AL toluened xyleneol 23 ethoxyacetic acid 843 A3 714
S A7 F JE Y GAE ATEH F A 2o

ety 2 ZFg V1AL geoz wEHord FHA o)A methanol FA A Fol
ethanol& ©]&38tE A3} & &7} ethyleneglycolmonoethylethers] A4 =4
o g §7) &l B Tz Asly dojue A T AMdoln.

5) Acetoned} 3-methylcholanthrene?] A A )7} ethyleneglycolmonoethyl
—ether?] djAlol vix &= 93

P450 1A2%} 2El°¢] toluene® xylene2 thAlol] #st7] wjFol toluened
xylene®] tA}7l ethyleneglycolmonoethylether?] A& 5Ade] of® JIFS v
AN} e AL ZAEY] Y38t P4502E1 S XA Q) acetone®}t P4501A29] R
#Ql 3-methylcholanthrene® FHol FA3 F 4olA e AF L WHEsAH.

2 A3} acetone M FoNAE  ethyleneglycolmonoethylether®te] Foj oyt

toluene, xylene® 74 FJ§ TolAl ethoxyacetic acid® &3 WEA == B
o] Alet= Ao Z YEltt ( Table 4). %A 3-methylcholanthrene ¥ T
ol = ethyleneglycolmonoethylether3te] Fo] Foll X+ ethoxyacetic acid®] A
o] 30-40% AE #A3tETt (Fig. 14, Table 4). 28y B3 {7 &4 Fo
Fo e 9238 Cmaxe 40%, AUCE 74%7} Z718t9] ethoxyacetic acidel <]
3% A EAMo] 7N JtsAol B o] R Ui VM% © I H
ojofd R Folty.



Table 4. Comparison of kinetic parameters for ethoxyacetate acid formations
from ethyleneglycolmonoethylether in control (CON), acetone (AC)

and 3-methylcholanthrene (3MC) treated rats.

EGEE only Tol + Xyl + EGEE

CON AC 3MC CON AC 3MC
Tmax (hr) 3 15 2 6 3 1.5
Cmax

639.9 647.3 438.6 314.1 4105 435.4
(mg/]1 plasma)
Cmax ratio 1.0 1.0 0.68 0.49 0.64 0.68
AUC

4170 3947 2442 2985 4147 5185
(mg - hr/]l plasma)
AUC ratio 1.0 0.94 0.58 0.72 0.99 1.24

Tmax: Time at highest concentration

Cmax: The highest concentration

AUC: Area under concentration-time curve

EGEE only ! Administration of only ethyleneglycolmonoethylether

Tol + Xyl + EGEE : Co-administration of toluene, xylene and
ethyleneglycolmonoethylether
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Fig. 1 Effect of acetone and 3-methylcholanthrene treatment

on the hepatic P450 content in rats.
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Fig. 3. Amount of Toluene in organs of control rats
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Fig. 4. Amount of Toluene in organs of acetone treated rats
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Fig. 5. Amount of Toluene in organs of 3-methylcholanthrene treated rats
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Xylene (ng/g tissue)
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Fig. 6. Amount of Xylene in organs of control rats
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Fig. 7. Amount of Xylene in organs of acetone treated rats
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Fig. 9. HPLC chromatogram of hippuric acid (HA) and
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Fig. 10. Effec of acetone (AC) and 3-methylcholanthrene (3MC)
on the hippuric acid formation in rats.
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Fig. 11. Effec of acetone (AC) and 3-methylcholanthrene (3MO)
on the 3-methylhippuric acid formation in rats.
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Fig. 12. Gas chromatogram of ethoxyacetate in blood

IS: acetanilide as an internal standard.
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Fig. 13. Effect of co-administration of toluene and xylene
on the ethoxyacetic acid formation in control rats.

CON-E: Administration of ethyleneglycolethylether only
CON-TXE: Co-admi. of Tol + Xyl + ethyleneglycolethylether
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Fig. 14. Effect of 3-methylcholanthrene treatment
on the ethoxyacetic acid formation in rats.

CON-E: Control rats
3MC-E: 3-methylcholantrene treated rats
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Fig. 15. Effect of 3-methylcholanthrene treatment
on the ethoxyacetic acid formation from rats
treated with Tol + Xyl + EGEE.

CON-TXE: Control rats
3MC-TXE: 3-methylcholantrene treated rats
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IV. 48 9 g9}

1. 288 FHE o] 8349 toluene, xylene} ethyleneglycolethylether®] &% £ nj
F2o] 9% pharmacokinetics® A73t 22 g FPoA AJLgE= B
& +A 8419 pharmacokineticsoll Mg FRE A7) $Jate] B A7E 43
8t9131 53] ethyleneglycolethylether®] AJ2]ZAjo] TR = toluened} xylene
o A4S Y387 48l ethoxyacetic acid A S A5t}

2. &% #7189 pharmacokineticsol tha A} L3¢ Qs HAsl7 9
8kl 3-methylcholanthrene® acetoneS WXz d 2 o] L3t ).

3. =T FAA toluene # xylened 1 ¥EE JelE Cmax 718 ¥ &
€ X9 kidney >liver > heart = lung > blood > brain > testis Tol}
AUC® +A& kidney > liver > blood > heart > lung = brain > testis
TR dFHoZ Cmax® &M< H]%dth  Acetone AAHT FH ol A<
Cmax®} €Mt HET F9 Cmax? €A% 2 %4oltd.  3-methylchol-
anthrene WA FHME toluene® Cmax? ¢£HE Wz vlLex|ut
o3t 2ZelA 6 WAolY brain® Cmax’t 3¥A7F H91 hx o)A 39
Aol heartd] Camx7} 6UAE MZ £X4E vl o) 73 x"Aal
3-methylcholanthrene®] %Al liphophilic3t braino] EA3 z2tg9] 71X e
SR kid=

4. Toluene® tAAQ] hippuric acid®] Cmax$ AUCE acetone AAEF Aol
Ae 2z 210%9 80%7F F7HetAth. AUCS Z717F Cmax®l F7HRt e
AL YALAZE S7tgto g2 gatA] wjd Se) Zgisis} o]Folx m=A o
ALAIZE A2 A HAE M S AAVET

5. m-Xylene®| ™hAFAIQ! 3-methylhippuric acid®] A4 acetone # A& s 2
4 Cmax$t AUC7t Z+zt 29wfs} 23uj7h Z7b8bdrh. o] 2A] Cmax$
AUCT ¥l2@ 3oz Srtste AL A 34 AR7 27188 on
o. "¢ 3-methylcholanthrene®] 2% hippuric acids} 3-methyl-
hippuric acid®] Camx¢ AUCE ztZt 30-70% A Z7pA T o=
P4501A28 47} PAS02E1RTHE toluened AN 7)== o] A= AL 9
0} g},
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6. HZ o]£%8 ethyleneglycolmonoethyletherd) A=A AHAA  toluenedt

xylened ethyleneglycolmonoethylether®t 37 Foistd QA EJo] 7HAT
AL B35ty 939 ethyleneglycolmonoethylether& F el Fd3dt] 0.5, 1.5
2,3, 6, 12, 18 Alztdl #E Fol 4L AT th¥ plasma T Ue BASF
3 9191¢l  ethoxyacetic acid® HPLCE H&sdoh. o ZA% =T
ethoxyacetic acid®] Cmax¥ 640mg/l plasmao|Re® AUCE 4170 mg/1
plasmaclie™  whdol toluene, xylene® 7 FF FHef ethoxyacetic
acid 849 Cmax: 314mg/l plasmaE WWET9 49%°iRA o™ AUCE 2985
mg/l plasma® ET 72%°1Ath  @WEtA toluene® xylened} A 549
Ao o] A =49 7AE ethoxyacetic acid HAS ZAZ AFol2ta 3

4g & ok

_ P450 1A2¢} 2El1°] toluene® xylene® thAlel #ojdlr] whE4 toluened
xylene2] ™A}7} ethyleneglycolmonoethylether®] A2} 5 7 o o'l JFE 1
2 A7} st AL FASHY] 95t P4502E1 R =A< acetoned} P4501A2
9] §%=# < 3-methylcholanthreneg T4 FolA 2F& FHsFHAT. 2
A7 acetone He|FNAHE  ethyleneglycolmonoethylether?t 2l T Folt
toluene, xylene® 7 T FollA ethoxyacetic acid® Z=7 W24 EE
@o] ®AstE Aog vehgt. w6 3-methylcholanthrene ¥ Toll M=
ethyleneglycolmonoethyletherte] FoJ Ll A= ethoxyacetic acid®] Aol
30-40% AE #AAsPt. z2ad B2F f7] &4 FAFAME 237
Cmax= 40%, AUCE 74%7t 27184 ethoxyacetic acidel o1& &4 =4 o]
z7l0Z 7b5Aol B}l o BEd giF MAE tf AT77t Hojord FEol
o}.

 A2R 07 toluene? xylene ethyleneglycomonoethylether] A Aol A
A E499) ethoxyacetic acid®] B3A4L ZA2AA BY {7 &4 F27} 2
58 =4e #aAZ Aotk Y &F(acetone FAT)T ethylene-
glycolmonoethylethers] ©% Z2u B3 7] &A1 F29 FA o] A
X229 ethoxyacetic acid® Z7HNZA T &% (3-methylcholanthrene
)& ethyleneglycomonoethylether®) ©5Z2 Ao ethoxyacetic acidg€ %

AN A toluene, xylenedts] B Z3 Aol Z7MIANAA Bl w2 A
2 Autg ZaE Uyeldoz Fofsjordint.
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