Korean J. Toxicol. 153
Vol. 9, No. 2, pp. 153-158, 1993

7|80l 28t CYP2E1S| R u# :
THiARNY 289 I mE =HFMP|I™

7471 - Raymond F. Novak*

Yo At s ofstoy st

*Institute of Chemical Toxicology, Wayne State University

INDUCTION OF CYP2E1 BY ORGANIC SOLVENTS:
THE ROLE OF ENHANCED TRANSLATIONAL EFFICIENCY

Sang Geon Kim and Raymond F. Novak*

College of Pharmacy, Duksung Women’s University, Seoul 132-714, Korea
*Wayne State University, Detroit, Michigan, US.A.

(Received May 31, 1993)
(Accepted July 8, 1993)

ABSTRACT: Pyridine and acetone are efficacious inducers
of CYP2E1 in both rats and rabbits. The response in the ele-
vation of CYP2E1 levels, changes in CYP2E1 mRNA levels,
and enhanced translational processing of hepatic CYP2E1
mRNA during the early phase of CYP2E1 induction by the
solvents pyridine and acetone were examined. Time-depen-
dent increase in CYP2E1 levels occurred at early times (6-
24h) following a single dose of pyridine treatment, as asses-
sed by Western immunoblot analysis, whereas the levels in
CYPZE1 mRNA transiently decreased at 12 h post-treatment,
returning to the level present in untreated animals. Autora-
diographic analysis of [**C]Jleucine-labeled microsomal pro-
teins isolated at 6 h from the animals treated with the solvent
showed an enhanced intensity of a band migrating in the re-
gion of CYP2E]1, relative to control. The effects of pyridine
on the distribution of CYP2E1 polysomal mERNA was exami-
ned to determine whether increased ribosomal loading on
CYP2E1 mRNA is associated with the rapid induction of
CYPZ2E] protein. Northern and slot blot analyses of fractions
from the cytoplasmic extracts using a CYPZE1-specific oligo-
nucleotide probe revealed a shift in distribution of CYP2E1
message from monoribosomal fractions towards the heavier
polyribosomal fractions following the solvent treatment, pro-
viding evidence that induction of CYPZ2E1 at early times fol-
lowing pyridine treatment involves enhanced translational
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efficiency through increased loading of ribosomes on CYPZE
1 mRNA. These results suggest that induction of CYP2E1
occurs through an enhanced rate of protein synthesis in the
absence of transcriptional activation.
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Cytochrome P4502E1 (CYP2E1)-2 N-nitrosodimethylamine(NDMA), benzene % U acetone&
¥ahe bR T2 £RA f718FEE tAbeke kR AL Aaoltt (Casazza ef dl,
1984: Johansson et al., 1988; Koop et al., 1989; Patten ef al., 1986; Peng et al., 1982; Seeff
et al., 1986; Tu et al., 1983; Yoo et al., 1987). o] &40l sl HAH= FAA QAR AE
sharmol o8 229) £4%) Belo] glor], WerE el At ¥ B HASE i}
(English ef al., 1985; Olson et al., 1991; Nelson et al., 1976; Snyder ef al., 1980; Wrighton
et al., 1986). CYP2E12] w&o] M2l aui ] @ QalZolw H3le A, thefst 29
AEA f713eHEl et HAT °E =71 dolus e E dHA A 01 ArE FH
T Z7}8 e 3138 2+ ethanol, acetone, trichloroethylene, benzene, 1m1dazole 1l pyrazole©]
2t} (Koop et al., 1985). °]5 313tE% A4S 353 B2 AXE in vitro$} in vivoo A
MI complex® HAstH, FEo FoJA CYP2E1S X33te] o P450% fEgch

W3 o] WalEs ofe] P450 2= CYP2E1S) § 527t §Aat ArrER e £71E FutshA]
ore Ao Bolth web of Hae] F7hE B TSR S7te) V11a A, T el
a7k Aol dolde @A G TR & - lu} B Aol A pyridine

L= acetone B G7]8viE 7tzh B=o) efuEd] B3 F 7k 2 F CYP2E19] 2 3

uﬂA}ﬂ 9 92 & ¥daiolin, CYP2ELS fieshe oS 333 01 CYP2E12} ol w3 =
TRIG VDA @ B4 SR 2ATA A DASEh A% A Aoz Aot
538 535H= 4229 heterocycle] CYP2E19] & A48A v o v]A¢ A& &aztet CYP2EL
2} Agse Lg}?ﬂ S AT A ZA H|aslg o, o] & FES P Fold T 2E19]
WS FASAE Wessa B4 2 RNA blot hybridization B4 o2 SA s

bl

MY

Microsomes 5 %]-2 differential centrifugationol] 2]3}o] #-2]3}% 2. ™, pyrophosphate buf-
ferol] M H3 3 —70%0] H#dld F QA AHE3HF T} p-Nitrophenol, aniline hydroxylase
1l NDMA demethylase assay 5 X ¥ Wy o] &3tH ) (Kim ef al., 1988; Novak ef al.,
1989). SDS-PAGE+ Laemmli 59} W w}%b_ 7.5% SDS-PAGE # nitrocellulose paper©l
Zold Gl AL anti-CYP2EL antlbody% o] &3}e] WalzlelA o 7 BA5th Total RNAE
21 % single-step method¢! thiocyanate-phenol-chloroform RNA extraction %< wsich
(Kim and Novak, 1990). Poly(A)* RNA+ total RNAZ oligo(dT)-cellulose columng F A
710 g4 ®glalgul 19-mer CYP2E1-specific oligonucleotide= DNA synthesizer2 3733}
don 11 Age F3lo B 3t tiKim and Novak, 1990). RNA slot blot hybridization-
RNAZ 15XSSC (1 XSSC: 150 mM NaCl, 15 mM sodium citrate)o] 3413+ F nitrocellulose
paperel blottingaled 6XSSPE (1XSSPE: 0.15M NaCl, 10 mM NaH,PO,, and 1 mM Na,
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EDTA, pH 7.4)3}9l 4] 5-end-labeled oligonucleotide probeZ A Al8lH ). thol7t CYP2E1¢]
4R A, formE-o] & |93 A A PCRZEE, RNA hybridization 4], [ “CJleucine incorpo-
ration, polyribosomal analysis 2 poly(A)* tail analysis 5 884 L= BEAFAE8ZF]
WS o] 83l {718 wol &3 CYP2E19] =y 7]2HE A73t4 ™ (Kim and Novak,

1990; Kim ef al., 1991, 1991a).
I AEdn 58 o

Cytochrome P4502| &7 ¥ tHAH 2]2|

P EE= P EES solvent?) pyridine 2 3~4Y7F WA (100 mg/kg A=, ip)d &
7 2R A&3ta o] 2RE A& microsomesi-3] 9] 4 Cytochrome P4509) $taks =
AsFE ) F 2~254)9] F71E AT S At} Cytochrome P4502) superfamily s CYP2
Elo] §ol8 o2 gats]= stgES 7122 o] &3t A& =& £33 W p-nitrophenol,
N-nitrosodimethylamine, aniline2] tA}&-©] pyridine % %] g+ & 23 7+ microsomeseol A
6~8u) FAE AL, FEE A pyridineAH| Z pyridine N-oxide® thA}sh= WkS-o] & A3
Z71=Q ek F X% microsomesol] 93l Fv) ¥ pyridine2] pyridine N-oxideZ 2] g2
p-nitrophenolol| 2]t A2 o 2 AAH YL, o] &3} E-o] 2 thAF A= pyridine N-oxide 2]
4] CYPZE1S] 2}ahed & 8k 0 2 glAbeth: 27 2 4 ok o2 )3k fx 8
CYP2E1& g o} g 7143 % 52 3v}<) 3-hydroxypyridine-2 2,5-dihydroxypyridine ©. &
thAlslaL, A A 591 2,5-dihydroxypyridine-& redox-cycling, NADPH oxidation ¥ DNA strand
scissions sl 2 Ao WEHAY o]t A CYP2E18 A7 FAE 3473
heterocycle S AFSltiAL3IH, A IALE Fo] AR+ S EA 2 A3y o] A2 mac-
romoleculesS FAY F AUSE v}

CYP2E12| M Y3sistx F4

Pyridinex2]& § & & @B E 7 microsomes© 288 CYP2E1L &4 Ast%ch. 4
A€ g de SDS-PAGEF-4o] 23t v+ band?) Aoz velyton, Edman degrada-
tionol 2|3 N-terminus®] £A]o| ME 713=0] 23 %l ethanol §%% CYP2E1S] o}p]i il A
At FdaA dehd CYP2EIR] A& ERistdeh &3 AE G dS goato] FAMSE &
AN AT Gy o 2HE form-specific polyclonal antibodyE 2-& 4= U od, {7180 E M3
A3 & B g 7t 2o CYP2EL vl A o] X F7h7t dA g A& FAE o] &3¢ Immu-
nobloto. 2 #<elslyg et

CYP2E1 mRNA$ZO| Xat

FEEA F 6 12 @ 244719 CYP2E1 mRNA®) 3£ slot 2 Northern blot 540
olsle At CYP2EL w9 Z718 #2e 4= gle 7 A HolA CYP2E1 mRNA2)
el Z7ME AAY F Qdon, 238 27+ #AAe CYP2E1 mRNAS] 7H27} @3
=t} o] A= CYP2E1 @ A o] § 52717 mRNAS) kAol =718 4ubdha) o AA}
$ 2AA 1A E 2e RS gudch

CYP2E1 THHA ghidof| 28t i

CYP2E1] frg7ho] @i d o) 7lofske 7he 8 @aaly] flete pyridinex o) &
LAY 8x] ke FEo| [“Clleucined #4151 CYP2EL band intensity®] #H3l& #23}
Ak kRS AHAT ol UM UL o] 3~4u) Tl AL BEE £
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9lgith w3 B2 cycloheximide 2 A 3] 2319 &  pyridineol] ¢]3 CYP2E1¢] =747t
&3] 2+A 8k 0.1, Actinomycin-Doll 23t E AL ukA] o} CYP2EL f-=Z7tol vl 4
3FAjo] 7] 3hs 7HeA3S AAIsEY Tk CYP2EL freZ7lol] e d o] Beste A& 3
AA oz Z3l7] 935t CYP2EL polyribosomal mRNA®] o] & o - (shift)E 10~50% suc-
rose density gradient 2 5413}tk oFE-S AA] 28 & 2 5E A-2 cytoplasmic extractol] A
CYP2E1 polyribosomal mRNA7} 5748 280 & #A 3] o] Fsh= A& #F3YTh ©]:= mo-
noribosomes®] CYP2E1 mRNAZ mobilization¥/¢] &4 polyribosomeso. 2 ZEHE o
m)ghe}. o] & polyribosomal analysis®] A3 2 & skl 4113 poly(A)* tail analysis®]
Z7|o w2 pyridine §7180 T & Z7|o] HAs= mRNASFES A< polyribo-
some?] B0 w2 vl o] Zvle v|glelhe Ao 2 ALE AT Pyridine 9182 #7148
o) acetoneS AFREF FAMSH A AAES Aglow, olF oFEd o ALFEY VWS
2ag oz Btk Yoyt Aiv} §38 T/ heterocyclesd o3¢ CYP2ELS] f =
ne2 B339} o)E §3FE FolA thiazole® TALIAl 2 &AIstHo] HOW in
vivoo)| A= 5uj o] &A¢x 28-S vl Pyrazine 2 pyridazine2 in vitrool| Ao BAF
e Bglo} in v A B BAASEAES B CYP2ELS fedhe sted
24 T 48A7) FEHo 2 CYP2E1 mRNAS £F& AaARAow (F 80%), olH%
mRNA9} 7} CYP2E1 mRNA ©] &8 9] S7to] mpat AL § 23514 7122 siAdrt
(Kim and Novak, 1993).

B A7) A pyridine, acetone o] #7]8m e} 2% 9] heterocycleo] CYP2E1¢] &
Agwutdo] 9aks Zu G485 CYP2E1 mRNAY 7+AE fdbsia, ©ad 3h4e]
Z7V) Aadrd 7193k AE AA g
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