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The Effect of Phenobarbital on the Monooxygenase System in the Liver
Microsomes of Neonatal, Immature and Adult Rats

Y.S. Hong and ].S. Lee
Department of Biochemistry, College of Medicine, Ewha Womans University

A variety of compounds including drugs, carcinogens, steroids and fatty acids are metabolized
by microsomal monooxygenase system in the liver.

The effect of phenobarbital(PB) on the monooxygenase system in the liver microsomes of
neonatal, immature- and adult-rats of both sexes were investigated.

In the liver microsomes of rats, the activities of cytochrome P-450, NADPH-cytoéhrome C
reductase, cytochrome bs, NADH-cytochrome C reductase, p-nitroanisole-O-demethylase and
the formation of lipid peroxide were assayed ; the following results were obtained.

1) In the liver microsomes of rats, the activities of cytochrome P-450 and NADPH-cytochrome
C reductase were increased in PB treated rats compared to control. Among the developmental
stages, the contents of hepatic microsomal cytochrome P-450 and NADPH-cytochrome C reduc-
tase were highest in the female adult rat and the male immature rat.

2) The contents of hepatic microsomal cytochrome bs and NADH-cytochrome C reductase
were increased in PB treated rats compared to control. Among the developmental stages the
content of hepatic microsomal cytochrome bs was highest in the female adult rat and the
male immature rat, whereas the content of hepatic microsomal NADH-cytochrome C reductase
was highest in the adult rats of both sexes.

3) The formation of lipid peroxide was increased in PB treated rats compared to control.
Among the developmental stages the formation of lipid peroxide was highest in the female
adult rat and the male immature rat.

4) The activity of hepatic microsomal p-nitroanisole-O-demethylase was increased in PB trea-
ted rats compared to control. Among the developmental stages the activity of p-nitroanisole-
O-demethylase was highest in the female adult rat and the male immature rat.
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434t A HA S 225 homogenizers
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AAHE I3 mitochondria® & A A3t
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3le A A microsomes £ 3H L 0.25M suc-
rose® 1g /MH A 72L& A& FEAT

2. @ Al

guld $SEHL LowrySPe Hyos Al
ato] 700nmol Al spectrophotometer(spectronic 2,

000 Bauch and Lomb)® &3 45 992
2 bovine serum albumine AHE3IS )

3. Cytochrome P-4509] % &

Microsomal cytochrome P-4509] % &4 &
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meter(Perkin-Elmer 554) 2 24 3} G t}. o1 ] molar
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extinction coefficient= 91mM ' cm '2 3%t}
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rome P-450 F#F2 vjAd5e FH7F AAAFH N A3
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Y Aol 7k glslon uj &g Hd vsjA e A6
& s HE AR (p<0.01).

=73 7MY cytochrome P-4509] &2 1|
Aed 7 AAFd v @R8] =g (p<o.
0D, 453 Av AAF v A3 =%

S (p<0.05). FEE Ho vAMe A3
& oH(p<0.05).

& A3 SA S BE cytochrome P-450 & &2 &
AL A& AdA, 2R vAEE HAA =2
ghol ety

T 4HA A9 cytochrome P-450 TFF
AR M e DHol =R v A ¥
(p<0.001), Pl 58 FHAXE EHo] &

A 8] Wk (p<0.001) 458 A9 A S
A w8 G $ag(2g 14).

2) PB £ B cytochrome P-450%) 34 3},

F 24 B vpe} o] nj&s HY A @
Aol 2T 040+ 0.05nmoles] &) 97 PB £
T2 173+ 0.08 nmoles®, A WET 0.82+0.07
nmoles®] H&) 3 PB %9 1.66+0.14nmo-
les® 47 QA F71s A (p<0.001).

Aed A9 442 $A E2T 0,63+ 0.07 nmo-
lesel "3 &3 PB ¥ 1.82+0.09 nmolesZ,
7 2T 0.67+0.06 nmolesell H & <H PB %
of 2 2.14+ 0.08 nmoles® 2zt &) o)A Z713t
AtH(p<0.001).
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B. NADPH-cytochrome ¢ reductase®] %,

L AZGA e & ¢3F 23 25949 NA-
DPH-cytochrome C reductase &%

1004 B up e} o] ¢ # 7 of 4 ] NADPH-
cytochrome C reductase 3 32 713 & % 71 A4
Ao uls] FATAL o= ALY 137%
%3, A& Ae AAA v 97% kT v
&3 Fd HFAME dA ¢ =3 (p<0.02).

27 8349 NADPH-cytochrome C reduc-
taseT F& I A7 AW HE dAI
%o (p<0.05), A5 FA= AAF H3f 99
%2k o HAd&s Ao HaiMe 38.1% BT

& A9 A o & NADPH-cytochrome C reuc-
tase T FE UAL AST FAA, AL 5
HellH =& ol Yetytth

F 8 47 #5712 NADPH-cytochrome C reduc-
tase e ANHY 458 AdNe gHol =
o Hla) ozt wgkor vASE FHolAe ¢A o
z3e) Ha) A3 wkrh(p<0.001), (Z¥ 1B).
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Fig. 1. Effects of developmental stages and sex on the monooxygenase system 5 the activities of cytochrome

P-450 (A), NADPH-cytochrome C reductase (B), cytochrome bs (C), NADH-cytochrome C reductase
(D), p-nitroanisole-O-demethylase (F), and formation of lipid peroxide (E), The results are given
as mean+ S.D.
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27 EZF 3077+ 4.08 nmolese] H3} <7 PB
Eo] TS 10040+ 3.97 nmolesZ 2t7F 9 9UA F
7heF 4 tH(p<0.001).
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Fol va e 8A3) =hoh(p<0.002).
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AT zokon wAdsd Fd vdAe A3 ¥
*TH(p<0.02).

A dH MY cytochrome bs FFL n| Q43
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M) =L, s Aw AAF v A
R AT p<0.05) HAET FHol v
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Aed Fdxe gl

A
o] %79 Hla eIl
%1 (p<0.02), 448 AAAE FAT £H0]
o7} A2 10).

2. PB Folo] W& cytchrome bs9 &3 W3}

£ 2014 B vho} 2ol wjg&e Ao A oA
PB T2 095+ 0.03 nmolesZ ¢ & YA F7tat
R (p<0.001), 3 PB ¥9TL 1.24+0.19
nmolesZ 7 hZ+ 0.95+ 0.25 nmoles®l] ¥ 3l 30.5
% S7Fet Atk A 719 A9 43 2T 0.84+
0.21 nmoles®l H]3] %# PB ¥47L 1.83+0.07
nmolesZ YA 748k 09 (p<0.001), £
PB o/ 1.56+ 0.32 nmoles’= <4 & 0.83+ 0.
13 nmolesll ¥ &} YA F7+3ATHp<<0.002).
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Fig. 2. Reaction mechanisom of the cytochrome P-450 dependent microsomal mixed-function oxidase

system?,
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cytochrome C reductase %2 vl4d&s 7t 4l
B3ek Aol 2ti, A A AAAY WS
el s} A6 =4h(p<0.001).
71 87 ol A 9] NADH-cytochrome C reductase
2 )& F7F A A v 198% A=
gae Av JA4HAd v 198% A= &
,AAsd A AAFAG n s A e 27
d48 =34H(p<0.01).

@A o] ©& NADH-cytochrome C reduc-
tase FFE GAH £A Y Z$ EF ST AdA
2 ol Yesth

%719 NADH-cytochrome C reduc-
tase &FS Aol A9 Hle AP AN = 108%
S A& FAdAe @43 Eger (p<o.
01), 4 FAdAe dlo] A vs| HA3F
34 (p<0.001), (28 1D).

2. PB 99| w2 NADH-cytochrome C reduc-
tase®] & ¥zt

4 (p<0.001), £A PB £9 % 22241+ 14.42 nmo-
les® A YET 172.95+ 6.82 nmoless] ]3] <
A Z7HratH(p<0.01). Ty A&E FHY
7% o7 th 27 508.78+ 14.27 nmolesol B3] 47
PB %ol T2 320.80+ 2.45 nmoles® 2.3]2 <<l
A #2a9 ot (p<0.001), 7 PB FAT R 274,
78+ 17.26 nmoles® £# HET 29451+ 10.31
nmoles®] Y3 6.7% 7234t

E. Lipid peroxidation

1 AZGAd 2 dAH 23 FH M9 lipid
peroxidation

E 1904 B ureh 2Zo] 47l AF X9 lipid
peroxidationZ & 44 ¥ malondialdehyde o} 3% &
o4 &3 AvF AR HE E9hom(p<0.01),
A&E A AAAY s Ad W8 A3
=924 p<0.001, p<0.01).

Z7 8 # o) 2 malondialdehyde &#F-E 714 <=
& A7t AAF s dA3 23 eH(p<0.01),

Aaed A JdAHd v e dA49 %oy
(p<0.01) WA =3 Fohe= W Zol7} A
] w2 lipid peroxide A& ¢

=

Z 4ADA 7l &
A& AdM B2 gl Jebga, £3L vdse
A s HolM & ol YET

=3 4A £H9 lipid peroxide A2 A4
A H &g Aol M 230l A HE #41
Agd AdAe gFlo] A Ha (1
1E).

2. PB ¥ W lipid peroxidation ¥ 8}

X 2004 B vko} 2ol miA &S 79 A A
27 1.85+ 0.01 nmolesel ¥]3] 47 PB F47&
2,72+ 0.07 nmolesZ, £A & 2.21+0.13 nmo-
les?l B3] % PB Foft2 3.12+0.10 nmolesZ
% A Sk oH(p<0.001).

A&e A9 4= 47t 3.15+ 0.34 nmo-
lesol H|3} ¥7 PB AT 246+ 0.03 nmoles2
23] QYA Fastg e (p<0.02), £ PB
Eo T 249+ 0.30 nmoles® LA HET 224+ 0.
11 nmolesdl Hl& 10.9% 78k Tt

F. p-Nitroanisole-O-demethylase 3%

1 AZdA o wE dAH =2 85 oM penit-

roanisole-O-demethylase 3 &

% 1904 B vie} Zo] &R AR oA ponit-
roanisole-O-demethylase &&-& wl4d&3 F7b 4l
AR Hg 350%%%T, A&d He A4A9
H &3 & vehigled nl g A v s A
Aol o9& gloy 57.9% E%ktt.

%7 8% o) X9 p-nitroanisole-O-demethylase ¥
&g 7t A4S AY vxE #E o
2% A AYAY w5 A Hle

ot
=3
oXx

pa*s
=
D ox 4

18
oo ool N AL £ rlo

10 r—?—‘-“ H‘_r rlo o ){;
32

2L

Aol W& p-nitroanisole-O-demethylase
Q&g Ao A, £3L vdsT A
o] uebTh

A 3 5271 & p-nitroanisole-O-demethylase
steke AAF G 4ed Aol e G 230l ¥
o7k glglow, | d&E A e Gl xR
A oo gA Feh(p<0.001), (28 1F).
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2. PB £ @& p-nitroanisole-O-demethylase
9 &4 w3

%2004 B uhel 2o n]4&E Y A A
o) & 1.52+ 0.28 nmolesl] ¥l 47 PB F4T&
5.86+ 0.24 nmolesZ, £A WRT 2.84+ 0.22 nmo-
lesol H]3] A PB F47< 640+ 0.52 nmoles®
Zkzb 999l A F7het g e (p<0.00D). A58 9
AT oA glZ2F 240+ 0.48 nmoesd] H 3 TH
PB o 578+ 0.58 nmolesZ, £ W= 2.28
+0.42 nmoles®] ¥|3} £ PB FAT & 6.48+ 0.36
nmolesZ Z+7+e] 9 4A F7H3tH v (p<0.001).
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1 NADH-dependent systemS = cytochrome
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tive factor2 7450} ok vt hF-# mo-
nooxygenase ¥5-E& cytochrome P-450 Z NA-
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fokslof glet,

old <FEoju 3SEHEL cytochrome P-450
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