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ABSTRACT

In order to elucidate the alteration of drug-metabolizing enzymes and mechanism in the animal
with hepatic injury and ketosis, the regulation of P450IIE was studied in the rats with heaptic
injury caused by CCly and with ketosis caused by streptozotocin and high-fat diet. P450I1E expres-
sion in liver was examined by the combination of enzyme activities, Western immunoblot, and
mRNA Northern blot analyses using specific polyclonal antibody and ¢cDNA probe for P45011E.
Enzyme activity and amounts of immunoreactive P4501IE were rapidly decreased in a time-depen-
dent manner after a single dose of CCl,. However, the decreases in P450IIE enzvme activity
and immunoreactive protein by CCl; were not accompanied by a decline in its mRNA level. The
data thus suggested a post-translational reduction of P4501IE by CCl,. The enzyme activities (aniline
hydroxylase) in hepatic microsomes were elevated about 2-3-fold by streptozotocin and feeding
with a high fat diet. This increases in enzyme activities were also accompanied by 3-fold increases
in immunoreactive P450I1E protein and its mRNA. Our data thus indicated that P4501IE induction
during the ketosis appears to be due to pretranslational activation.
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1. MHEE A2l

A EEe ¢4 Sprague-Dawley rats(150~ 170

ye AbEdE, EEEE AMREARL~23C, 50%
humldlty 12 hr light-dark cycle §) AbS3el A
Ahgeabe], E3h AR S8 Sk AR
4 groups(b“}d] Mo e, A group carbon
tetrachloride(2 g/kg, oral administration) *el&
7hAb e gt M= streptozotocin(60 mg/kg/day, 3
days, ip) delgh Fid, AR high fat diet3]2]
(70% lard. 20% casein, 1.5% vitamin mixture, 3.5%
salt mixture, 5% methyl cellulose without carbohy-
drates)dt ketosis, 28l hEyoR R
AP} 7o) AR qejd F g Al7isked
microsome A o] A&}

2. Microsome preparation
Microsome preparation differential centrifuga-
tion #H ol wlel A zach Liver ¢F 1 g% homo-

genation buffer(0.15M KCl, 1mM EGTA, 5mM
EDTA, 1 uM leupeptin) 10 m/o}| 4 Potter homoge-
nizer & homogenize ¥ =, homogenate-§ spin(2,000
rpm, 10 min)&l3. supernatant& t}A] spin(7,000
rpm, 15min)8 ¥, I supernatantZ centrifuge
(105,000 g, 1 hn&lc}. Pellet2 homogenation buf-
fer= resuspend@ ¥ t}A] centrifuge(105,000 ¢, 1

hr)&le] microsomeS 2Tt Protein®F8- bovine
serum albumin(BSA)-& standard® 3}l Lowry

5o el wel Ao

3. Enzyme activity assay

Aniline hydroxylase activity+> Brodie®wh*s}
Mieyalyb*'oll ule} p-aminophenol *d3k& =
#&lo] A A8} Reaction mixture+= 1 mg of pro-
tein, 1 mM NADPH, 100 mM potassium phosphate
buffer(pH 6.8), 50mM aniline $olglcl ol&&
s & 1087 ¥k-2-A17]a 20% trichloroacetic
acid 0.3 m/S sl EHAIZCE o1 E centrifuge
2}%) & supernatant 1m/el 5% phenol in 25N
NaOH 0.1 m/¢} &3tk F 25N Na,CO; 02 mi&
Zhgch, EESES ALl 308 HE A AR
% 630 nmo) & absorbance® X d ) Enzyme
activity+= nmol p-aminophenol formed/min/mg mi-
crosomal protein 2.3 A AT

4. Western immunoblot analysis

Specific P450IIE polyclonal antibody<= Dr. B.
J. Song(NIH)el 4} #|-&x3kgke}, SDS-polyacrylamide
gel electrophoresist= Laemmlith¥*oll wje} 3]
t}. Western immunoblot-& Towbin 52} ¥h*Ve]]
w2} Fsigich & differential centrifuge HFHel)
ol&] <3-e microsomal prep.& Lowry & ubiie]
ule} protein®k-g A3, A Akell ol -3 pro-
teing SDS-polyacrylamide gel electrophoresis
% 3o} 1Fo)| H?]°d5 38 protein bandE ni-
trocelluloseef transferAlZch o] blot-g 3%(w/v)
non-fat dry milk s blocking‘&}il specific P450I1E
antibody & 4k-$-2}# . 22%- alkaline phosphatase
conjugated goat antirabbit 1gG& ¥H§-A17) 3L chro-
mogenic substrate <5-bromo-4-chloro-3-indolyl
phosphate(BCIP)2} nitroblue tetrazolium(NBT)¢]
Egk> 5wkl Alg) % densitometer® Y EFCh

5. mRNA northern blot analysis

Cytochrome P450 mRNA analysis<= 2.2 M form-
aldehyde-19% agarose geld AH& Northern blot-&
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X Denhardts £-913} 100 pg/m/ salmon sperm DNA
a8l 1% SDSE £3sh= 6XSSC solutionel A
60C & overnightA]Zt}t 2XSSC(0.1% SDS) 5o %
washingd}tiZ X-ray filmel] exposeA]7]1Z develo-
pingdte] ZHuE Hofrh
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1. ZFEHASIA| cytochrome P4501IES] regula-
tion

7t 5484 Au] Al WstE ekelr ] 9js CCly
= 13 42]% ¥ enzyme 45 FA v} Aniline
hydroxylase #4j¢]| time-dependent manner: 7}
2% 9leK(Table 1). CCl, Foigt § 24]20%kel| en-
zyme o] RIS 39%°1H T, 2443 Foll =
16%2 4] 7448l Aol Cytochrome P450IIE 34 o]
3738 AskEe o 4 lelek

P450IIE(Mr 52,000 daltons on SDS-polyacryla-
mide gel electrophoresis) immunoreactive pro-
teine] CCly 2] 22| 7kubel] 23] hisjo] 244
Al L AR A AckFig ). g P
450IIE & 4843 42 3o gadgdh o5

C 2h 4h

Table 1. Cytochrome P450IE enzyme activities in
liver microsomes from ketotic rats and rats
treated with CCly

Treatment Aniline hydroxylase
Control 043+ 005 (1007%)
+CCly Z2hr 0.17+0.04 ( 39%)
4 hr 0.16%0.04 ( 37%)
8 hr 0.13+0.03 ( 30%)
12 hr 0.09+ 0.03 ( 21%)
24 hr 0.07+0.02 ( 16%)
Diabetes 113+ 0.15 (263%)
High fat 1.08+ 0.13 (252%)

Data are presented as meant SEM, n=5 for each
group. Activities are shown in nmol p-aminophenol
formed/min/mg microsomal protein.

data= CCloll 9]+ P450IIES] o]+ substratec]]
2]gt enzyme molecule2] stxell 2lgh Zj1% A
Alsf F=ar gl

CClyoll 2]3F P4501IE & 2241 7} immunoreactive
protein ZFzell th&F molecular mechanism 4
&7] $isll P450IIE c¢DNA probed AR4-3s 4] Nor-
thern blot analysis& #3led+dl, A& A CCl
z]2}ol] 2o]af 4] P450IIE mRNA(1.8kb in size) lev-
elol W&z} slsdek(Fig 2).

upeba] o)l Hipie CCLo <218 P450IIE &
xdelA = concurrent & substrate7} oAb kol
free radical® o]+ P450IIE proteins H-o]* ..
2 A Aye Aol 9ghehis S AAEa ok

8h 12h 24h

68 KD —

43KD —

L

— 450IIE

Fig. 1. Western immunoblot analysis of P450IIE in rat liver microsomes after CCly treatment. Equal amounts
of microsomal proteins (30 pg/well) from control and CCls-treated animals for different times as indicated
were subjected to immunoblot analysis using specific polyclonal antiserum against cytochrome P45011E.
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Fig. 2. Northern mRNA blot analysis for hepatic P
45011E mRNA after CCl; treatment. Total cy-
tosolic mRNA (20 pg/well) was isolated from
the same two groups as described in Fig. 1
legend and subjected to Northern mRNA blot
analysis using [“PJ-labeled ¢cDNA probe for
P45011E.

68 KD -

Aaasiion - W— - 450][E

43 KD —

Fig. 3. Immunoblot analysis for P450IIE in hepatic
microsomes from ketotic rats. Microsomal pro-
teins from control and ketotic rats (5 pg/well)
were separated on 10% SDS-polyacrylamide
gels, transferred to nitrocellulose filters, and
then subjected to immunoblot analysis with
polyclonal antibody aginst PAS0IIE, as detail-
ed in the Material and Method. Microsomes
were prepared from untreated control rat (C),
rat fed a high-fat diet (H), and streptozotocin-
induced diabetic rats (D). The molecular size
markers were phosphorylase b (97 kDa), bo-
vine serum albumin (68 kDa), ovalbumin (43
kDa), and carbonic anhydrase (29 kDa).

2. KetosisA|2] cytochrome P4501IES] %43}

Streptozotocin #)2] A] cytochrome P450IIE spe-
cific enzyme?! aniline hydroxylase #4jo] 2.6u)
F7}E9lor, high fat diet x)2}Alell aniline hydrox-

C HF D A

— 285

— 185

Fig. 4. Northern blot analysis for the level of P450
[IE mRNA from ketotic rats. Total celiular
RNAs (15 pg/well) were isolated from the
same groups as described in Fig. 3 legend
and subjected to Northern mRNA biot analy-
sis using [*P]-labeled cDNA probe for P450
IIE.

vlase #Ho] 25w Zvi=|e], KetosisAlell cyto-
chrome P450IIE7} =4 fx=¢ltiTable 1).

Fixriolu} high fat diet #2l %5 ketossisAlel]
P4501IE #4340 Zv}7} P450IIE protein %7}l
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reactive P450IIE band intensity 7} t Zaol] Hisl A
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2b7kS- oF 4= 9l viFig. 4). =3 P450IIE mRNA
%7 = °'HP14.9_ P450IIE protein &7}e} A4t
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9] fxAo 2ela 2] transcriptional activationg& %
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gulation—;_« e ohoksiet® P45S0IEE &4 =
%-2] developmentA] transcriptional activation,'
fastingoll 9]l pretranslational activation,'™ &3
acetone, ethanol, pyridine®} 7+& i}fz}"—x‘gl A4
08 HI FA
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