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We have investigated in rat liver whether different forms of cytochrome P-450 are
alte‘p'ated in hepatic disorders associated with impaired drug metabolism. Total hepatic
cytd}chrozne P-450 is decreased after either bile duct ligation or the administration of
estrhdiol. In contrast, phenobarbital administrated alone increases hepatic content of
cytq“bchrome P-430, and when administrated with estradiol the reduction in cytochrome
P-450 was prevented.

Four forms of microsomal cytochrome P-450 apoproteins, ranging in molecular
Weiéht from 50 000 to 58,000, were tentatively identified in a sodium dodecyl sulfate
(SDiE)—&\/I urea polyacrylamide gel electrophoresis system. Phenobarbital administrat-
ion }inc‘reased primarily band IV(50,000 daltons). Rile duct ligation was associated
with a marked reduction in bands II and IIT while bands IT and III were decreased
witﬂ estradiol benzoate administration. Simultaneous administration of phenotarbital
and%estradiol demonstrated a return of band I and an increase in density of bands III
and “IV Simultaneous administration of cholic acid and estradiol demonstrated a return

of b‘and I and not altered in band III and IV.
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These studies support the hypothesis that multiple forms of cytochrome P-450 are

present in liver microsomal membranes and that alterations in specific apoproteins

‘may be associated with an increase or a decrease in the functional properties of cytoc-

hrome P-450.
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RELATIVE MOBILITY
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Fig. |. Scan of 9.5% polyacrylamide- SDS-6M urea vertical slab gel electrophoresis of microsomal
proteins from cholic acid, bile duct ligation, cholic acid and bile duct ligation, estradiol, estradiol and
cholic acid, phenobarbital and estradiol, and phenobarbital-treated rats. Coomassie blue-staining and
scanning were performed as described in materials and methods. Molecular weight markers for bovine
serum albumin (68, 000 daltons), catalase (60, 000 daltons), ovalbumin (43, moo daltons), carbonic  anhydrase
(30, 000 daltons), and myoglobin(17, 000 daltons) are shown by arrows.
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‘Table 1. Effects of cholic acid administered on
total hepatic cytochrome P-450 in the
bile duct ligated-rats*

Cytochrome P-450

Group (n moles/mg protein)

*Control
0. 5mM cholate
Bile duct ligation#

3.921£0.381
6. 350 0. 456™*
2. 088 0. 365™*

Bile duct ligation plus cholic 3,061+0, 238***

acid#

* Each value represents Mean+S.D.
= After 3 days of bile duct ligation.
** Significantly different from control value.
P<p.01
%% Significantly different from bile duct ligation
alone. P<0. 01

Table 2. Effect cholestasis and phenobarbital on
cytochrome P-450

Cytochrome P-450

Group (n moles/mg Protein)
Control 4.42310.401
Estradiol 3.205+0. 256%*
Phenobarbital 16.626 0. 826

Estradiol plus Phenobarbital  15.861+0. 949%**

* Bach Value represents Mean+S.D.

**% Significantly different from control value.
P<o.05

¢k Gignificantly different from control value.
P <0. 001
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Fig. 2. Electrophoretic pattern of microsomal pro-
teins from control(C), bile duct Iligation
(BDL), estradiol benzoate(E)-treated rdits.
Identical amounts of microsomal protein
(60 ug) were co-electrophoresed on 9,5%
polyacryamide-SDS-6M urea slab gel, stai-
ned with coomassie blue. Migration of the
molecular weight markers bovine serume
albumin (68,000), catalase (60,000) and
ovalbumin(45, 000) .are indicated.

c E+CA  BDL+CA

GB000
60000

45000

Identical amounts of protein(60 ug) from
microsomal fractions.collected from control
(C), chalic acid(CA), estradiol benzoate
plus cholic acid(E+CA)-treated, bile duct-
ligated plus cholic acid(BDL4CA)-treated
rats electrophoresed on 9.5% polyacrylam-
ide-SDS-6M urea slab gel and stained with
coomassie blue. The migration of molecular
weight markers bovine serum albumin(68,
000), catalase(60, 000), and ovalbumin(45,
000) is indicated.

Fig. 3.

Fig. 4. Electrophoretic pattern of microsomal pro-
teins from estradiol behzoate (E)-treated,
phenobarbital-treated and estradiol plus
phenobarbital(E4+PB)-treated rats on 9, 5%
polyacrylamide-SDS-6M urea salb gel stained
with coomassie blue. Moleclar weight mar-
kers bovine serum albumin(68, 000), catal-
ase(60, 000) and ovalbumin(45, 000) is indi-
cated., The pattern of protein-band staining
molecular weight region 50, 000~58, 000 is
shown. Identical amount(60 ug) of protein
from each microsomal fraction was applied.
to gel.
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