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Induction of Hepatic Microsomal Cytochrome
P450 by Styrene in Rat

Ki-Woong Kim®, Sung Keun Chang**, Hyo Seok Joung”
Jun Yeon Lee*, Young Hahn Moon® and Sang Shin Park®,

Korea Industrial Safety Corporation Industrial Fealth Research Institute®
Dept. Chemistry, Natural Science college, Soonchunhyang University™”

The effects of styrene on the induction of cytochrome P-450s (P450), (P4501A1/2,
P4502B1/2 and P4502E1) and activities of other related enzymes were investigated in the
male Sprague Dawley rats which were treated with styrene 500 (81), 1,000 {S2) 1,500
(83} mg/kg in olive oil intraperitoneally once a day for two days and sacrificed for the
preparation of liver microsomes after 24 hrs.

1. The contents of total protein and P450 in the microsomes derived from the styrene
treated groups were slightly higher than those from the control group except those from
the 83 group (1,500 mg stvrene/kg body weight). The decreases in microsomal protein
contents was prominent in the S3 (p0.05), but the P450 contents was increased signifi-
cantly in the 82 (p<0.05).

2. The activities of NADPH-P450 and NADH b; reductase in hepatic microsomes
derived from the treated groups were significantly increased in the treated groups
(p<0. 05).

3. The activities of PROD were also prominently increased with the treatment of
styrene except in S3 group, but the activity of EROD was decreased by styrene treat-
ment. The activities of pNPH in the styrene {reated groups were higher than that of the
control group (p<0.05).

5. Western blotting with monoclonal antiboedies against P4502B1/2 isozymes showed the
presence of P4502B1/2 in hepatic microsomes from the rats treated with styrene, and the
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increase In the densities of immunoblots were corelated with the dosages of styrene. The
blot densities against P4501A1/2 and P4502KE1 were slightly increased in the styrene treat-

ed groups compared with the control group.

These results suggested that styrene could primarily induce P4502B1/2 as major and
P4501A1/2 and P4502E1 in minor forms for the metabolism of styrene in rats.

Key Words : Styrene, P450 monooxygenases, P4501A1/2, P4502B1/2, P4502E1

A &

Styreneg Ahd @ A frol] tigh fsj4de] H
ojub AzlA =Zlxg Ao FHA A4 Ygs
294 2 3 8AelA de] AbgEla U (IPCS,
1983). Styreneol Ui dl7i= AR &8 O
o 3t gAd 2, SAEd A e o
F7F F8sa At (Carlsson, 1981 A& 5,
1994; Nakajima %, 1994; Kim %, 1997).

Styrene2 Z&71A8 HF HEHE Faitod Al
2 EEt (Lauwerys?t Hoet, 1993). &2
styrene Al o]E3 (xenobiotics) A&
o1 cytochrome P-450 (P450)l 2l8lA styrene
7,8-oxide® 1AF dAPAEE F (Watabe %,
1981), epoxide hydrolasec] 28t 7iis] 5o
{Cantoni &, 1978) phenylethylene glycol® %
¥ % phenylglyoxylic acid, benzoic acid®t
hippuric acid® wl-H¥}+ {Ohtsuji® Ikeda,
©1971). Styrene2] tiAlel slelA RubEQl tiAk:
o] AL P450 gt} styrene 7, 8-oxideR
B8 s dae & £ A

P4502 FeFo] wE Fxe] Aej= glevt A
FNkAR) 713e] X3t e, 59 AEd 7
Z22] microsomedll cytochrome b (b9t i
single polypeptide2] heme T EE ZA et 55
g chilbzlelc} (W7]¥, 1986). o Ea= hydroxy-
lation, N-oxidation, sulfoxidation, peroxida-

=

tion, dehalogenation % N-, S-deamination $2
Thokst Wis-& Evlsle] styrene W% ol} ben-
zene, toluene, xylene® #-& monocyclic aro-
matic hydrocarbon (MAH)Z #7164 (Parke®
Welliams, 1953; Ogata &, 1970; Cohr® Stock-

holm, 1979}, ci#tme] WwakEekalpd (polyeyclic
aromatic hydrocarbons, PAHs) % B2 38tEx
(718 & 1994 Lewis, 1995, 718 5, 1995;
Osawa &, 1995, Rajasenan %, 1995, Stroop
F,1996) 7 oF8 Fe] uiA}e} endogeneous sub-
stances?] fatty acid, steroid hormone, prosta
glandine 2] tiAtel] lojA Fa3t A% 3ict
ek W ARRHEe] EEA 9 kEE 2
o] ZA tiAlel glela] P4509 A%, Ahard 8 7
Aol ME E9&E A (P450 isozymes) @] AR fx
(induction) 53} oA A5 @Us] etz )
o (Osawa 5, 1995, Sabzevari %, 1995;
Mannering®@} Shoeman, 1996; Kim %, 1997,
Nakajima, 1997). Nakajima 5 (1992)of =istH
Male WistarAl 351& 4P EE2 3l benzened
Z2 A7l & P450 F9 a4 v ¢3olA] ben-
zene®] tirbell sleid P4502E1 #ele] E&EL7}
#efals], toluenel.® HE p-cresol Aol
P4502B1/27h Tel@ithn W3 #9ch Sequeir S
(1992) 2 ethylbenzeneol 2lslAl P4502B1/2 ¢
a2 fxEdn g en], Guengerich 5
(1991) - halogenated +7184|<! trichloroethyl-
ene tAlel SlelA P4502E1 E9 &40 gt
B3dch Nakajima 5 (1994) & faias A
glaka] @& #ze] 7P microsomesE ¥-2ldlo]
styrene dlAtel]l SleiAl P450 - &4ol i in
vitro 48-& & A3}, styrened styrene glycol £
At AlF]=d P4501A1/2, P4502B1/2,
P4502F13F P4502C11/6%] F9& 47t Tejgictn
¥astgdc}, o] 2k#o] siyrened AL ® dhq
P450 B9 849 A giyEe A7ELE In vitro
Aol 2fgt AP ZA] styrene AR} ol %9
A7) FojdsA)E TR ol
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ateha] B AFolMs Sprague DawelyAl #3
AHE ol il FZEAR styrenes e F
AW (in vivo) oA styrene ZTEo| 2|5lo
P450 o} &4 aAEe] Wiskel ojd P450 THEL
7} FEEeAE S

1. M= 3 gy
1L ME

Rovine serum albumin (BSA), cytochrome
C, EDTA, T7-ethoxyresorufin, glucose 6-
phosphate, glucose 6-phosphate dehydroge-
nase, glycerol, KCl, NaCl, NADFPH, NADH,
olive oil, sucrose, TEMED %<& Sigma A}
(St. Louis, MO, USA)& RE FSlalglen, #
o3l styrene< Aldrich AF (Milwaukee,
W1, USA)&E X¥ F]ldte Al&3lct. Western
Immunoblot kit TROPIX A} (Bedford, MA,
USA)elA Fdstgion], L ¥ Akl A&lsf
Al ke Sigma AR Aldrich AFR FE] F9ishd
Arg-slict,

B el AM8E HE%EL Sprague Dawley
A 658" £33 "AFH (170110 g) EA =3
TA ehHAgAE R FE Sodel A 1Y AF-
B &x (23+2v), #% (55+5%) B Az
(12hr light/dark) 8 Ab&Aolx] Alzel F&
Aol MM e, styrenes FojEAR
o A¥EE FIsigct dYTe AejskA g &
{(VC, vehicle control), olive oil (C, control}3}
500 (S1), 1,000 (S2), 1,500 (S3) mg styrene/
kg JAF FAdFeR o F 5l A¥ETLR
on ztzhe] HET2 4 vlElR sdoh. FAEAY
styrene-g olive oilo]l 2&A1A 149 1% 293t
A&l BAFAL stlon] wiRg Fo 24 A2b
Foll ether® vRAZl oh&, FA] S AAEA
Aol AlgslHT. =3 Western immunoblot
Ao 2jste] styrened] Fojzl o™ Hele
P450 BHELE 8RS 157 #ete] A}
- 8¥ 3-methylcholanthrene (MC) (P4501A1/2)
¥} phenobarbital (PB) (P4502B1/2) olive oil
1 22 20 mg/kg, 40 mg/kge @ B3iA1A 3
et sl BAFARE @3 e micro-

)

1

% b

4l

o

somesS ARSI o, P4502E1 £9849 f%
Z #sled A" microsomes® ethanold
FHTl 4 g/kg 2B HHAAAM 39 B A543
o AFFg & HgelA &eld microsomesd
ARg-stg et

2 4

279 microsomes £ 2 #3E AEUHEE
HPH (Park™ Kim, 1984) o} olg)A ¥elsigon,
3 E microsomese -70CA A BERF o] T
WA cytochrome P-450 monooxygenase 43
T 2 Western blot ¥4 5& £3sch

1) P450 dependent monooxygenase AT
X

Microsomal ©de] 432 BSAE XFEEI=R
dld Lowry §(1951) ¢ Wyl mal 53819 on,
P450 #%2 Omura®l Satow (1964)] walr]
microsomese] UigEts (CO)E 2% ¢
bubling A1z}l & 450nm$t 490nmels] F3% A
ol FA3le] EFWAF 91 mMlem1B2RY §
25 Ao NADPH-cytochrome C (P450)
reductase ¥AEE Master 5 (1967) 9] Whiom
SRy, WS EIEER microsomes (250ug
/mD = 0.3nmol potassium phosphate buffer
(pH 7.7), 40nmol cytochrome C& &3 &
0.1 nmol NADPHE Y3 550 nmellA 38 E<t
FLeg 3% 25345 21 mMlem1E o
£38ta] reductasesl ¥ TE EA el NADH-
cytochrome by reductase®l #-4%x+ Hultquist
(1978) €] wbiol meta S sigict Wk EPEF=E
35 nmol cytochrome C, 1.0 M EDTA, 0.1 UM
Tris-HCI¥ microsomes (25ug)& E§8 & 60
nmol NADHE ¥ 3 550 nmeliA 38 B¢ F3%
& &35 ZESAF 2ImM'em’E o] &3l
reductase BAEE FA s}

2) Catalytic enzymes BMT £

71289 Fiol webr P450 T i Ae] A}
Eol4d & Holed], P4501A= ethoxyresorufin
O-deethylase (EROD)el ti#ir, P4502BE
pentoxyresorufin O-dealkylase (PROD) s}
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P4502E1& p-nitrophenol hydroxylase (pNPH)
of thate] MelxQl A4S el

wiebs Ful AFeAME ERODSE PRODS] 24
5 Klotz 59 ol (1984) webxd 71zl %
£ dgelsled EROD= ethoxyresorufing PROD
= pentoxyresorufin® 7|12 dhod FRslsir)
pNPHel 45 Koop B4 (1986)° =i} p-
nitrophenolel 2+l microsomesel] ej#liA A3
%] 4-nitrocatechol & &3 st A AQ &

o] 4= FA8UT

3) Western Immunoblot &4

Microsomal &) thg #r]YEE& Laem-
mli (1970) el 2J#iAM Bio-Rad Protein IIxi
Cell aparatus® AH-8tY sodium dodecyl sul-
fate polyacrylamide gel (SDS-PAGE, 8.5%)
£ e X 7ol AlRE 10 A8 gel$lol load-
ingste] AP ES HAE F, Millipore At
{Bedford, MA, USA)el Immobilon-P nitro-
cellulose membraned microsomal wWizle} &
Z1® gel fo 28l Ea 235 mAR AFE 3246
o} Tmmobilon-P nitrocellulose membrane 2.&
o} AlZch. Western immunoblot ¥4& anti-
mouse P4501A1/2 (MAb 1-7-1), P4JO2I31/2
(MAb 2-66-3) ¢} P4502E (MAb 1-98-1) 1&?—4&%
EAARAE o] &t Ko 5 (1987 2] &
3] TROPIX A} (Bedford, MA, USA)«l
Western-Light Plus™ kit& AF&3d

Chemiluminescence Wi o8 2A] dgict o] 4

¥ Immobilon-P nitrocellulose membrane 4
of HiE el 2ol 2/8lA chemilumines-
cent 7]Zel Fald uf Gt PHE wray
filmoll E2AlA A" e o8 ddsle G
Zelahe el dlA G = "3‘5%1-?“4?_1
ubabal WAL R BE) A 3uko}l A AMSEtgT),

4) X4

AP e PC/SPSS BAZEaWRG of &3
AR gloja E2FE ARNE A By
A ’0}5&‘31, Scheffe "o g AdFTe] JFAE
S nicisvy= g

1. P450 dependent monooxygenase #AMET

=t

m...-v

A8 ?z"_f“ Splague Dawley#dl 3% #F& o

FEEAZ styrened HElg F bge
microsomes‘ﬂ? gleja] il P45( &8 vists)
P450 9 b; reductase BAEE £3T
Table 1o FEAZ uke} 7t} Sgyrened A ulg)d
S13 52 Aol dolM 4] microsomal
protein®] §aFe A2F(C)F vlia] 2ol Mol
Al ghsront vehicle (VC) A& 833t e
28 FFAE BAG (pd0. 05).

gk 7ol microsomal P450 FEEE micro-

Table 1. Effects of styrene ireatment on the hepatic microsomal protein, P450 contents and activities

of P45( reductase and by reductase.

Total microsomal

P450 content

P450 reductase by reductase

Treatment protein {mg/ml) (nmole/mg protein) (nmole/mg protein/min)
VC 28.94x1.611 0.40£0.059 0.018+0.0013 0.303+£0.0119
C 37.7542.821 0.52+0. 040 0.016=+0. 0011 0.2610.00981
31 37.4241,909 0.56+0.033 0. 02240, 0024* 0.461 £0, 0244"
52 38.39+1.054 0.67+0.015* 0.022%0, 0021 0.371%0.0219*
53 23.88:+1.654* 0.48::0.076 0.021+0.0012° 0. 359%0.0078"

a) Croups of rats were given intraperitoneal injections of styrene mg/kg body weight in olive oil once a

day for two days and were killed 24 hrs later,

I} Values are expressed as mean®S. D, from four rats (VC, vehicle control; C, controli S1, styrene 500

mg/kg: 82, styrene 1,000 mg/kg; 53, styrene 1,500 mg/kg).

* K0, 05.
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somal protein2] SraFsisle} njg kel 53PS
He, S2 FolMT EeRGg SASHeR {9
o 2718 JeRth P4502 redox 3H8ol 3} o
E3A% A e, 2817] Peixe gz
e Azpl FF selok geh ojd P450e] AAE
Aeshe AxEEA 7 NADPH-P450 reductases)
NADH-b, reductaseclth. @24 ©1F reductase®]
A5} styrened] FAE Asle] o PEFE Hol
=28 Bk 2 3, NADPH-P450 reduc-
tages] B EE 2Tl R} styrene AElEel A
o}x EAR o2 #oFt §%e] FVHE Byt
(p<0.05) Folakel W@ E-0hge] HBAHE 2l
t}. NADH-b, reductase® #4%=%= NADPH-
P450 reductasest & 73gke] A3tE B},

2. Catalytic enzymes #aAlx S5

PHAsA B39] Aol oaiM HEZe® fx
= P4501A1/2 @ele] FH99&E4E ERODe &
Axo] Sojgk WaE 72 Styrene # 2]l
2]g|A et At Table 29 2t

Styrene2} Fo% F7lol] wetr] ERODe &4
T EZEe 284S Edoy gixda wlmal
styrene §outol sleolr] #Adme) FAvh el
o, e S1ZeM e FATH e foldh gAag
B} (pd0.05). PROD #4%+= P4502B1/2 %
Y E Aol Eeol®gl AdAE dHoled, 54 Ave
Table 20 vlehiific). Styrene Soiirel SlolA
2] PRODY #AHEE =9 FHE &3HAQ

0.326 pmol pentoxyresorufin/mg of microso-
mal protein/min®ch Fojat B glelr 3Hg
o] F7HE BRov S37E A ek BT
oA FAEH o2 fofdt AlolE Bt (pd0. 05).

T ethanol®} acetone Feoff &alix] A=l
Tt dojvie P4502E1 #ele] SEdE F2
pNPHS®} aniline p-hydroxylase (AH)2] 34 xo)
Bolgh ¥izlE Holed, g9 APelide pNPHE
HEE 58 1 EIHE Table 29 Rl

Al pNPHY @4%% 700.25 pmol
4-nitrocatechol/mg of protein/mino 2 &% ¥
2o} styrene FAre] Zgof oM dizFe
FHARG FolF RFd gloix FAHoR 4
4%t F7HE B0} (p<0. 05).

3. Western Immunoblot £44

Styrene2! ¥ Fx% 500, 1,000, 1,500 mg/
kg AFo2 ste 29 Bt B FARY F el
2272l microsomess ©l-88te] P4501A1/2,
P4502B1/2 ¥ P4502E198] %% monoclonal
antibodies® o]-&sled A5l ch,

Fig. 1A & 5 sl vheh 2ol styrened F
g &3 232 microsomesdl lelA P45028B1/2
chilzlo} sro] GAJE| Fut dlglon, Foigre] Zv}
of mEbd fxE omze] ofw wEEl Fvhds
A& immunoblotell Al g & AT, =3
P4501A1/29F P4502E1 thilze] oFnw gizFolly
Hre} styrene Tl thd ) Hdch

Table 2, Effects of styrene treatment on the hepatic microsomal P450-dependent catalytic enzyme

activities.
Treatment Enzyme Activities (pmole/mg protein/min)
(mg/kg) EROD PROD pNPH
vC 0.856+0. 1141 0.214%0, 0028 B46. 45+ 3. B4R
G 0. 86440, 0597 0. 32620, 0085 T00. 25+27, 745
S1 0.571£0, 1468° 0. 467+0.0363"* 879.80-+:8.885"
52 0, 745+0. 1468 0. 500:+0. 0226* 781.04:+26. 933"
33 0. 7880, 0421 0.326£0. 0707 1010.61+11.107*

a) Groups of rats were given intraperitoneal injections of styrene mg/kg bedy weight in olive oil once a

day for two days and were killed 24 hrs later.

b) Values are expressed as mean*S. D. from four rats (VC, vehicle control; C, controli 81, styrene 500
mg/kg: S2, styrene 1,000 mg/kg; S3, styrene 1,500 mg/kg). * : p<0.05.
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MWVC C 8l 2 83 MC

MW vVC C Sl S22  S3  PB

MW VC C Sl S2 S3 E

Fig, 1. Western immunoblot analysis for micro-
somes of rats treated with styrene utiliz-
ing mouse monoclonal anti-rat P4501A1/2,
P4502B1/2 and P4502E1 antibodies, Liver
microsomes (10 ug) were loaded for the
group: MW, Molecular weight (54 kDal)
standard marker; VC, vehicle control; C,
control; 81, styrene 500 mg/kg: 82,
styrene 1,000 mg/kg; S3, styrene 1,500
mg/kg:, MC, 3-Methylcholanthrene;, PB,
Phenbobarbital; E, Ethancl a) P4501A1/2,
b} P4502B1/2 and ¢} P4502E1L

Styrene® olive oilo] &%
Hesz olive oilo] s f”";és‘?'?} P4504 %-w‘%ljéi
A7) SR ] #13 Aol o
& St ol EAR Fo GF‘]
Zb#rel microsomes©l Slof A P4501A1/2.
P4502B1/2 3! P4502E1 Bele] F 847}t F 2
EAE &3 A9 2w e Belx] gslrl

V., 1

]

W e} oAM= Sprague Dawleysl 527
& o] &35} styren69~1 2o Bn& 500,
1,000 2 1,500mg/kg AFoz sl 29 B &
g FAREE 5 bl QlojAl styrene®) wiAbell e
e P450 2|34 fie] A4Syl Bo] Bx s}
of wela ofw W E He|n], P4501A1/2,
P4502B1/2 2 P4502E1 3 ¥l gt monoclonal
of-g-ata] AW (in vivo) ol A
styrenec] o] FHAEALE GTdlexE B S
det, 9A, %4 (inducer)  styrenes F
3t & 244e] microsomal protein® P4502] 3
& iz 23@:749} vlwe A3 microsomal
protein®] & S3 FojTolA HAF FAhE B
gem (p0.05), P4509) Fare Sa@ell BAG
Ho 2 Foft BvHE BYoH(pd0,05). =3 P450
o] h’ﬂ olgze] halE s P} 27E= A
Z AgE T NADPH-P450 reductaseQ}
NADH by reductase®] #4%x W3t izl
B} styrene Foitel] o FrhE %’QE?—] =3
HFAE HAHpC0.05). e AZIRT APl
ol Zol w3l ApEAHQl Wolr]E Al =T,
Tejgt Z¥oREe fNFERFEH 58 oiEd
s Hold ¥hg-E Holes 01‘*"“ A Ao
23} Aol & 5 Unk F, ZREAY F
& Fxeof wepA ol tﬂ*PR’“——l ekt S
7} M2 Boled (Nebert9) Gonzalez, 1987),
79 A3elA styrened] Fojell zlA el
microsmal protein, P4502 8 2 P450 2]
A HZA-AEAQl NADPH-P4503 NADH b,
reductase®l #HE Fol S7Md Ax A 1
717l ofgl] o] EAE s HulAL AlFIY] A% dto
Bajel ojEe] tht sl SuiAl =z oA
P450e] 83 g vFY BHE IS4 &
MEA)A phase [ A4E T Ae] 7AR
T AL fol8lA s Aeoltl, P4B01AL/2 5
Havlh AaAHQ BAE ke 71H 2 PAHsA B
#4] aryl hydrocarbon hydroxylase (AHHM) 9]r
ERODY #4& Holm (Lust West, 1980),
P4502B1/2 dete] B &4e PRODS) 48 1

antibodies®

G

g ,ruE.
‘>‘ e r&i hl

ol M
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it (Ryan 5, 1979; Guengerich 5, 1982).
Ethanol®™ acetone 52 P4502E1/2 Refel F4
F2o] EojHel whe-& Mol pNPHS AH Sl
#3-& bl (Peng %, 1982; Ko &, 1987
Umeno 5, 1988). uwehx] 9 Al loixe
MAHsA #7]-8419) styrened] FoF5=d @eld}
o W7rEALgE & 744re] microsomes P450 )&
A Zu|EAFE EROD, PROD % pNPHel gt
s xe] Wag &7 ok WA, ERODS €4
= HslE vy dzatdlae] 84X B} styrene
Fogel slolAd #AA FFAE Bioh dizadd
Fogol sleid PRODY $4EE diws) Hw
83 & A3 Fogel 3o PRODS #4%
7} BEASA o r {ofg S7HE Bk (pd0.05).
pNPHS 24% WEE By, dage $zsg
styrene Folwtol lojrle] BAEsE @A FI)
E JeRItH(p<0.05). oldel AxE HY, styr
ene°] P4502B1/29F P450281<)] A9 &3-&
Mol PRODS pNPHY #3ng 7F AlFHov
P4501A1/29 gzl A& Hole ERODY
EnE gixat v gad §3AE BQc o
2L} olF P450 &4 FoEde 7] uheiA
A9 E ZAm e 7139 FEAE W
glelA &1 EROD, PRODS} pNPH #4dxe| ¥

g 7FA 3 styreneo] 2fgiA] oW HeElel FHE
27} fEEC 93d £ 9 gk B8 o
Fullg o] gAx WIS 7R3 old Fele F9Y
At 58 Aolgte e ¥ # Utk 2y
53¢ Yeo} P450 FH AL di3t monoclonal
antibodies® ©}-&-% western immuno blot &4
2 B3 ARuces st £ 4 ot weA
P4501A1/2, P4502B1/2 2 P4502E1el] oj%t
monoclonal antibodies® o838t western
immunoblot& %3t #HAsoh. F=EARE
styrene] Fol@& gelgled BAFFARE £
2] microsomes® AlE8e dE& A A
P450281/2 ©lA o] FA Q) Fu7h F8le] Wkt
oun], Rdgke] Zute] wE P4502B1/2 A9
Zo wHHer Frise AE T Y. =3
P4501A1/2 SY R A0 Eold weg Hols
EROD2] #AEE dZ3olr B} styrened F
o g o] gleja] FAE SFHAE Bon, dd

F3lm

M EAJFAE o}838lo western immunoblotd 2
7}, P4501A1/2 @] Thlialo] gizFols Mol
tta F7ME A5 #E ddern, dxy B
styrene ¥l 3loid P4502E1 dEie]l HHE
ol Ae]AQl P45 Hole pNPHY %"3.27] H
AstA F7FE .24 monoclonal antibody® ©l&
3 western immunoblot®] Z3tellME P4502E1
il o] EQl Frt ohh JEREe U A EkA]
© %Stch. Fourman (1989 = Nakajima %
(1994)ll 2}t in vitro A¥elAl styreneo] sty-
rene glycol® hAPHY Al7|=d P4501A1/2,
P4502B1/2, P4502E1 2 P4502C11/67) Sdgic}
2 oB3stgen, Kim $(1997 = Alge) b3
microsomes® ©]-&% in vitro A&olA A¥Ee
styrene tlAblE F32 P4502E1 $Yd40E 1%
9] styrene thalel= P4502C8% P4502R6 )
o] ToAALV} B B3 elgict

W 289 in vivo HEMA S styreneel] 2j3)
A P4502B1/2 ZHY FHEL7 fEHAV,
P4501A1/2% P4502E1 8 e Foastxs
styrene2] diAlel] sl AL GAMEAGHZ
ol gste] AT 4 U, 2B in vitro A E

in vivo 4% A3E vl 29, 94 in vitro A

2 styrene2] thAlE}A off A 01“3 ‘"115]19_] P450 %
AE27) FojslerE Wilza) ok AR B 5
312, in vivo 488 o]&E3 o] 21]*'“ % 1°r-)f*5} 7
Foll 7o} &M o]lEE siEdiAlL A7]7] §
A ol e Hejo] chiAle] FRUd serE 2
ArEolla] dstmat she dyet & 5 jloh =
& in vitro ABelAE 5T PFelo] P450 $HA
o GEE & F Ue 80 ok Axe AAY

g glevt in vivo AdelM s AlA FAEAN 3=
B 5o dgke sjaiA] wig EB3beichn & 5 qleh
upala] F¥ @M= styrene?] wiAlel] glo)
Al @AY R oW FEel P450 FHHEAIF T}
=210 M in vitro HEE ?D‘r;‘] gkotr #as)
eb == AN, Aol A= styrenecl] oJEA]
2 P4 502}31/2 gdee] FHEAV FEHE A
1.

¥22 3 £3¢ d7an
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P4502B1/2 A

} e
Lo 95t styrened] EREE TEAL] ﬂ'l!@}
JNeizie} zlelalA 23 styrenedl Cﬁ Ay ol %
AEAdEE FHA polym01ph15 A B o
T2 Faeled 71250 E Ao Hel,

V.Z E

Sprague DawleyAl 31 #F ] olive oildl &
AR styrenes HF kgW 50081, 1,000(S2),
1,500(83) megs 19 134 297 A&eh Bt
A}gE & owlalel o] 24A17F Fof B AAA 7“‘(}—1
microsomess #eldtal P450 FELo
e F4o g%l styreneo] RlAE 4 %"?: A
kst

1. z¥%e] microsomal 9A L] e di2otd}
styrene Fo|T-& ¥imer A3 S13 SewoME A
o]7t gl et S3wdlME AR folgt A
Z wglen] (pd0.05), P4509] &% ¥Wil% micro-
somal WAL H@R)e} wl&d AeE Kot
SazelAr AR Fi7 FAFH A (pd0. 05).
‘2.t microsomesel NADPH-P450 reductase
2 NADH bg reductase?] #dxE iz “’EP
styrene Az2]dol lelA FAEHeR 1r-]“°¥
74HE Bk (p<0.05).

3. P450 o&4 FHujdae] ¥4

Zi3}

%l styrenec}
WAl ERODS]
Bz g4 FFHAE BYon|, PRODY 4
T S3TE A Zete] FoielA] @xjg St
2 2o (p<0.05), pNPHe &d=s Uz
¥} styrene Fol 25l dolx FAEgEHoR
o3t F71E 2ok (pd0.05).

4, FYANELEAE ol&ste Western blot-
ting® A3}, styrened A I microsomesel]
Al P4502B1/2 FE20T FEEA2e, styrene
R Frlel wel fEE dwlale] o4k uielsie
Z7H e 2% immunoblotola & #Hch
P4501A1/27F P4502E1 T HEAE styrenes A
2} g Tolfal oha %ﬂﬂ-‘é A& fasieh

olde] ZAxtel lolA styrenec] 2EA F2
P4502B1/2 F&EAVE FREH, P4501A1/29

P4502E1 ¥Hle] &
Bk
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