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The Effects of Phenobarbital or Cholic Acid on Hepatic Microsomal
.Cytochrome P-450 and Hydroxylation of 2-AAF in Cholestatic Rats

B. H. Kim, Y. S. Hong, and N. E. Sung
Department of Biochemisiry, College of Medicine, Ewha Womans University

Ir cholestatic rats, effects of phencbarbital or cholic acid on hepatic microsomal cytochrome P-
450 and b; were investigated. The total contents of both cytochrome P-450 and cytochrome b,
were decreased after bile duct ligation and the administration of estradiol. When cholic acid or
phenobarbital was administrated in cholestatic rats, the decrease of cytochrome P-450 was prev-
ented.

The effects of chclic acid or phenobarbital on botk ring-hydroxylation and N-hydroxylation of
AAF in cholestatic rat hepatic microsomal fraction were studied. N-hydroxylation of AAF in bil
e duct ligated rat liver microsomes was reduced by 34 %, but ring-hydroxylation was increased by
51%. In estradiol administrated rat, both ring-hydroxylation and N-hydroxylation of AAF was
increased by 20 to 25%. In cholic acid administration, both ring-hydroxylation and N-hydroxyla-
tion was increased by about 10%. N-hydroxylation of AAF in phenobarbital treated rats was re-
duced more than ring-hydroxylation. When cholic acid was administrated simultaneously with bile
duct ligation, N-hydroxylation was reduced compared to the bile duct ligated group. Estradiol tre-
ated group which administrated with cholic acid or phenobarbital exhibited inhibitory effects of
N-hydroxylation.
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Activation of 2-acetylaminofluorene, Source: Heidelberger (1975).
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“Elkins-Sinn,

Estradiol benzoate = Hankook Vet. Med. Co., [9—
“C] AAF (Sp. activity 40 mci/mmol)-& New England
"Nuclear Corp.,

NADPH (reduced nicotinamide adenine dinucleotide
phosphate) = Boehringer Mannheim Biochemicals,
Agsg e
Aesrart,

Bovine serum albumin -2 Sigma Co. &
o 2.8]d] A kL2 reagent grade B

AZ 1502 N9 Y
Aty e 4 AFE

4 2 (wis-
“tar strain) & £ s5etEl g A4
2 A% ke 1oml8 YA
stz 397k ASslg vt
ether u}% kel AFEE A
el & shed 3 F 397 ARgsgdvh.
A 34 fﬂi‘ : Estradiol benzoate (5mg/kg/day in
‘propylene glyco) & 59 F<¢ HAEF] 35554
T} (Mackinnon, Sutherland, and Simon 1978).
4 AT A% kg # 10ml 4 0.5 mM cholic acid

it [o

4

& AP Fasta 392k A EEA, F
95, 4 5% 1980).

Al 548 : Phenobarbital (80mg/kg/day in 0.9%
saline)-& B2 2 597 4} gt} (Mackinnon, S

utherland, and Simon 1978).
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A A 5 7232 Potter Elvehjem homogenizer & A}
43¢ 0.25M sucrose Ll o =® 95% FALAL wWE
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D. Cytochrome p-450 2 b, SHHIH

Microsomal cytochrome p-450 &% & Omura ¢} Sato
(19608 W slgrt. & cytochrome p-4504]
carbon monoxide-reduced complexe] wg F3FxE
Varian SP-624 spectrophotometer & A}-&-38ke] 490nm
2} 450nm Apo]e] A gglow,
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Cytochrome b; = Smuckler, Arrhenius ¢} Hulton
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F. Ring-1} N-hydroxy AATF 9| Sxuty
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Qo] 37°C el A 3087 incubation 54}
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ethyl ether & A}4-3le} %33 ring 3 N-hydroxy
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Table 1. Incubation medium for AAF hydroxylation

mM
HEPES buffer, pH 7.8 50
NADPH 2
AAF containing 0.2 uci (9-“C-AAF) 0.1

Various microsomal fractions as indicated water

to a final volume of 1. oml

Incubated in air for 30 min at 37°C
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A, 2554 3364 phenobarbital 31 cholic acid
7} hepatic microsomal cytochrome p-4507 b, & 3%



o =2 9

“=E H48lxm cholic acid & %3 F 7x3
microsome ] cytochrome p-4503} cytochrome by ek
g W3 3 29 2o 279 cytochrome p-4507-
cytochrome by &= 3.92+0. 381nmoles, 0.11-+0.005 n-
moles ¥} ¥l gty FEHAFHAE F4 2.09+0.36
5nmoles, 0.0410.006nmoles 2 & gdA =gk
(p<0,01). =®v} cholic acid v+ ¢ T cyto-
chrome p-4503 cytochrome by = 6. 35+ 0. 456nmoles,
0.14%0.011nmoles & o} o ¥lsled egA =5t
HA = (p<0.0D. 232 E )
acid & %3 T4 cytochrome p-4503F cytochrome
bs & 3.0640.238nmoles, 0,07-+0.014nmoles & w &
TREE AL FolAnl REAAFd wse gy
Al F7E 95 (p<0. 0D,

Estradiol 3} 7Z+e] cholic acid =3 phenobarbital -&

R R cholic

Table 2. Effects of bile duct ligation and cholic
acid on total hepatic cytochrome P-450
and cytochrome bg

Cytochrome b,
Cytcchrome P-450 1
Group (nmoles/mg protein) (nm%r?t/eic;

Control 3.9240.381 0.11%0.005

Bile duct ligation 2.09+0. 3652 0. 041+0. 006"

Cholic acid 6.3510. 456* 0.14+0. 0118

Bile duct ligation plus

cholic acid 3.06+0.238" 0.0710.0142

Each value represents mean+S.D. of 5 experiments.
*Significantly different from control value. p<0. 01
Significantly different from bile duct ligation, p<0.01

Table 3. Eiffects of estradiol and cholic acid or
phenobarbital on total hepatic cytochrome
P-450 and cytochrome b
. 3 Cytochrome by
OO ictes/ng provem)  (MOIES/me
Control 4.421+0. 401 0.150.008
Estradiol 3.2140. 256" 0.13%£6.011°
Phenobarbital 16. 6310. 8262 0.18+0.016
Estradiol plus
cholic acid 8.7010.162 0. 1470007
Estradiol plus
phenobarbital 15, 86+0. 949* 0.1740.012%

Each value represents mean+S.D. of 5 experiments,
aSignificantly different from control value. p<0. 001
bSignificantly different from control value. p<9. 05

EJH L 9 224 microsome ] cytochrome p-4503)
cytcchrome by %4 W3le = 33 v, A2
A cytochrome p-4503t cytochrome b; = 27 4,42+
0.401nmoles, 0.1520.008 nmoles ¢l o=,
A2 D355 o9& W cytechrome p-4507- cytoch-
rome bs & A7 3,21+ 0, 256nmoles, . 130, 011nm-
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Y- microscme vl F4 $-E¥4 9l phenobarbital & %
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B. 254 3o} 4 phenobarbital 21 cholic acid
7} AAF ¢} hydroxylation ] =]32]& %38

2S5l cholic acid & F48 3 AAF Y
ring-hydroxylation 5 N-hydroxylation & w3}= 3 4
g Ak, FEs A Fd A ring-hydroxy AAF & 1,06+
0.026 nmoles, N-hydroxy AAF = 0.4410.065 nmo-
les 2 ©] 2T ¥ §+4 ring-hydroxylation & 51%7)
271589 o1} N-hydroxylation & 34%7F Z4£514 -
(p<0.001). 8 1} cholic acid %< 4] = ring-hydroxy
AAF ¢} N-hydroxy AAF 7} 27 0.78+0.019 nmoles,
0.74+0.076 nmoles 2 < 10% S5 4dr. gxsy
4 %}z cholic acid & F 4§ F9)A & ring-hydroxy
AAF ¢} N-hydroxy AAF 7} 0,540, 025nmole, 0. 62+
0.064 nmoles 2 Zx | A Fe A4 ring-hydroxy

AAF = 51%7} 74592 N-hydroxy AAF & 40%
7} ErLE g e
gk estradiol & Zoj g ZEeo] cholic acid =

phenobarbital & Zo3 8+ o4 AAF hydroxylation
e Wi g 59 vl Estradiol Feol T4
ring-hydoxy AAF ¢} N-hydroxy AAF 7} Z 0,84+
0.043 nmoles 0.84-0, 055 nmoles B 20~25%7F S}
48 (p<0,001). Estradiol s+ chelic acid &= phe-
nobarbital & F o3} Td]A ring-hydroxy AAF ¢ ¥
= g7t g4 o), N-hydroxy AAF = Z2 0.75

0. 111 nmoles, 0.59:+0.153 nmoles & estradiol =&



Table 4. Effects of bile duct ligation and cholic acid on AAF hydroxylation in rat liver microsomes

nmoles formed/30 min/mg protein

Group Ring-hydroxy AAF(%) N-hydroxy AAF(%)
Control 0.7040. 045 (100) 0.67+0.080 (100)
Bile duct ligation 1. 06-0. 0262 (151) 0. 44%0. 065% ( 66)
Cholic acid 0.7840.019%(111) 0.7470.076 (110)
Bile duct ligation plus

cholic acid 0.54+0.0252( 77) 0.6210.064%( 92)

Fach value represents mean+S.D. of 5 expriments.
2Significantly different from control value. p<0. 001
bSignificantly different from control value, p<8.05
cSignificntaly different from bile duct ligation. p<0. 001

Table 5. Effects of estradiol and cholic acid or phenobarbital on AAF hydroxylation in rat liver

microsomes
Group e nmoles forrgxed/ 30 min/mg protein .
ing-hydroxy AAF (%) N-hydroxy AAF(%)
Control 0.70=0. 045 (100) 0.6720.080 (100)
Estradiol 0. 8410, 0432(120) 0.8440. 0552 (125)
Cholic acid - 0.78%0.0192(111) 0.71£0.076° (110)
Phenobarbital 0.49+0.062*( 70) 0.2520.032% ( 38)
Estradiol plus cholic acid 0. 860, 0852(123) 0.75+0.111¢ (112)
Estradiol plus phencbarbital 0.82:+0. 2362(118) 0.59+0. 153%<( 88)

Each value represents mean=+3S.D, of 5 expriments.
aSignificantly different from control value. p<0. 001
bSignificantly different from control value. p<0.05
<Significantly different from estradiol. p<0. 601
dSignificantly different from estradiol. p<0. 01

FoA g Fo Wl 11~30% A4 9= (0<0.01). Z4A 8 &A4o] #&ste A hemoprotein 8 )3
7t Es A neke A& Asdl sdsE Aozt
g 8 mzt 2 %t} (Mackinnon and Simon 1974; Mackinnon, S-

utherland, and Simon 1978),

A. 2xs] 8 3 =] 4 phenobarbital 3 cholic acid 2) Cholic acid & 3149 L o : T 204 2Lt u}
7} hepatic microsomal cytochrome P-4503 cytochro- ¢} o] cholic acid & HBo3tg < @ cytochrome
me b; &) ko] ®]A = FEE: P-4503} cytochrome b; 8] ¥reke] Z4 62%, 27%7F

1) FEASI 9L 6% 28 E o34 2n: ou F7HE gl ek, o] =8 2 31 E cholic acid 7} microsome
ol o] A A HEs) AL dhA ) estradiol & B W EAFEEIR 338 F d&E 28 FyEh
el BEA B AL o cytochrome P-4509 gk 3) Phenobarbital & S oJ5}g-¢ o : % 34 B -

o) A7 47%, 28% FHAeFPoen, cytochrome b; = ukel o] phenobarbital & Eeof 9L == cytochr-
A 63%, 11%7F A=, 85 Mackinnon 7 ome P-4500] ¢F 280% Z7+5 9 i cytochrome b; =
Simon(1975) &= g x84 =L estradiol & Eojslg-e 21% Z7}5 ¢l vk, &5 Mackinnon =+ Simon(1975)-&
w] cytochrome P-450¢] A 56%, 838%, cytochrome  phenobarbital =& 4] cytochrome P-45¢-2 140%, cy
bs & 54%, 41%7F #432& 23 9 9. o]ef  tochrome by & 24%4 E71E ngda shgsh. ol
Aslz vl Feo] estradiol & FSFEL o 3L g A 3E5-& phenobarbital & cytochrome b, Rt}

Es] 4.2 54 & # hemoproteine] ©-% AL cytochrome P-4500] EeolA glA # =242 elye

955, e 23] ARAAE A o Grasn 42,

e ﬂl ri°



4) ZEsA 336 cholic acid =X phenobarbital
€+ gt W22 g 23614 mi ke o] B
5 F% 33 cholic acid =+ phencbarbital & %
5% gEsjdol}l estradiol & Eojshe] WA
252 5 o viely-E cytochrome P~4503)F cytochrome

=

o
o

IS
ook orfe 2o o
_,‘ﬂ_.

HeE JdxAx S U do. oldd H%
Mackinnon, Sutherland & Simon(1978)% 2 X
E-A]d] methylcholanthrene ==
E4d-8 Fofg A5 cytochrome P-450¢]
FEOR HE 2 B vpidd.
224 #3544 phenobarbital s+ cholic acid
7} AAF ¢] hydroxylatione] =] = ofgk:

2EFA 57 92 # cholic acid =&
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28] 3 0]gk 8 cytochrome P-450 &¢] Wil o
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HAow ¢ girt(Kaplan, Gutmann,
1978; Matsushima, Grantham, Weisburger and Weis-
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AL ¢9 FYEh

3) Phenobarbital & Feidlgd-€ # : ¥ 504 xE
ule} 7o) phenobarbital & Fof gk Foll A & ring-hyd-
roxylation 2 30%, N-hydroxylation & 62%7} 7t4-=
% t}, g Hara, Kawijiri, Gotoh ¢} Togashira (1981)

X methylcholanthrene 3} phencbarbital & Fejgt

29 ztz= micresome W cytochrome P-4504 3
el AAF S d4sige] AT o B dLE 7T
7 5} phenobarbital o] &5l =3 A 2} methyle-
holanthrene %o & =3 cytochrome P-450¢] AAF
9] hydroxylation =3 & H747¢ zmamslgnh, of
#§ 2324 phenobarbital & T4 4% ¥4 = cyto-
chrome P-4508 <¥& Z/A7 7= dxw SshEl
cytochrome P-450 apoproteins & AAF 9] hydroxylat-
ion el AL NHI4d AL ¢ 47 gdok

4) 2= A 3z cholic acid == phenobarbital
& FAAGE R 404 BE wh Lol BEA
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ylation & F7F= g vl 23y Al 2 Fd] A5k = 25
10~20% #&H ek &8 3 5l Be whgRel
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Eeo3 & AAF 9] hydroxylation #:$¢ 4
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P-450 apoprotein 2 AAF ¢ hydrexylation 3] &
2 98¢ 3 XTeE AL gHaEh

L cholic

72 B
HBE w4 o]} estradiol B2 FEAFE AHA
A cholic acid ¢} phenobarbital & HFei3lg & v 72

A microsome vf oFEd Abe] ot &
AE 5ot AASHE HgED AAF 9 ring-hydro-
xylation 3} N-hydroxylation 33 ¢ #3-& sl
Besh 3¢ A%E L5

1) 2EHA 2k estradiol B2 s 2EAFF
€ v microsomal cytochrome P-4503F cytochrome
bs 8] Fike] A=),

2) 2554 =L estradiol 2 B FEAF
7l ZEd) A cholic acid == phenobarbital & Fof3hk
o 24 2% FA ¢ cytochrome P-4505 cytochrome
bedl el A& A T 1 99

3) HEslAg AP} FolA ring-hydroxylation 2
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FE 2L

2715 ¢ o1} N-hydroxylation-& 745 gl 3, estrad-
iol B Fel & Ty o] TEE Srr 95
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= Aut A3 Fol ¥ 3ke ring-hydroxylation & 7+
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