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Studies on the Hepatic Microsomal Mixed Function Oxidase System
with Higenamine on the Rat

Young - Sook Hong, Ph.D., Young - Sook Pae*M.D. and Nak - Eung Sung, M.D.

Department of Biochemistry, College of Medicine, Ewwha Womans University
* Department of Pharmacology, College of Medicine, Ewha Womans University

The effect of intraperitonelly administered higenamine on the cytochrome P -450,
b, P -nitroanisole - O - demethylase and lipid peroxidation in the rat hepatic micro-
somes were determined.

The {following results were obtained ;

1) The intraperitonelly administered higenamine increased contents of rat hepatic
microsomal cytochrome P-450 and b,.

2) The principal role of cytochrome P-450 in mixed function oxidase reactions in-
cludes hydroxylation of various drugs, fatty acids, steroids, pesticides and carcinogens.
The increased cytochrome P- 450 induced by higenamine decreased on the both
AAF of N- hydroxylation and Ring- hydroxylation.

3) Activity of P -nitroanisole - O - demethylase in hepatic microsomes with higen-
amine was decreased accorting to incresed dosage of higenamine.

4) The formation of lipid perox1des was increased according to increased dosage
of higenamine.
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d¥sE2E AF NWg Urlﬂ-l 5‘: JH(SPrague—
=

Q=2 (09% Nac g $oqa)r+ 13 mg/ kg, S0z
5 100m/ 49 9] higenamine & HAVYE FAgToE
b=

HAYGFEZE higenamine (A U n A GAT
4 ), [9-Yc]- AAF (sp. activity 40 mci / mmol)
(New England Nuclear Corp., USA), NADPH( Bo-
ehringer Mannheim Biochemicals In.,, USA}), 19]
Aebe reagent grade & A}23lITh

B. 48y

1) Microsome o] £32] :

BF oA AAs 7122 g potter Elvehiem homog-

enizer & A}g8-3jed 0.25 M- ice cold isotonic sucrose
g0z 25% homogenate & & 24,\1:} o YWEd

3 7] { Damon/ Model ice B-20A) & 9000gol|A] 20
27h QARG o] 9 42 AL ThA 9000go]4 10
27 942 88le] 3 HE e 7 mitochondria & &
STk of 43U TA 105000ge]4 1417 5

H

s
X

Easle I AE microsome g i Y1 0B M
sucrose 2 1 g/ati7) TASAE TER,

2) AAF ¢ Ring 3 N -Hydroxylation &%=l

AAF 9] Ring- 7 N -hydroxylation& ]38} incuba-
tion medium ¢ 2% 50 mM HEPES buffer PH 7.8,
100 mM KF, 0.1mM [%c-9 J- AAF 0.2#ci, 272
mM acetone 2181
TS 10w & 3gen 37CoA 30E7} incubation
&9t Hydroxylated metabolite = ethyl etherE A}
23t FE3 3 N-3 ring-hydroxy AAF &= cyc
lohexane : t-butanol : acetic acid : H,O7} 18: 2 :
2:1¢] &92 A28l paper chromatography® #
28}z liquid scintillation counter 8 radioactivityE

S35l FFAAT.

3) Cytochrome p-4503} b, o] H&y
Microsomal cytochrome p-450 $t& Z4.2 Omura

Sato® o] ¥ o 2 reduced carbon monoxide co-
[}

microsomal fraction & Yo &

mplex & 450 nm &} 490 nm o] 4] spectrophotometer

(Perkin-Elmer 554)2 Z735}%ct o)1 molar extin-

ction coefficient = 91 nm™ em 2 & ok
Cytochrome by 3 #2 Smucker 579 Woz &

st Ach

4) P -Nitroanisole - O-Demethylase &4 5} :

p -Nitroanisole—o - demethylase ¢] &4 2 Netter &}
Seidel WY o2 400 nm o)A optical density 8 &3
3}9c}l Molar extinction coefficient 145 mM™ cm™

& A&t A4tstsint

5) Lipid peroxidation &%ul¥] :

Lipid peroxidation &2 malondialdehyde ¢ 2
< thiobarbituric acid® W o2 &43st 4t} Extinct-
ion coefficient 1.56 x 105 M™! ecm™ & A} &3l
malondialdehyde k& A4+l g}

nmo]A] Spectrophotometer (spectronic 20, Bauch
and Lomb)E &Asgrt ZEFHOCEE  bovine
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1) Higenamine $oj7} Hepatic microsomal cyto-
chrome p -4503} b, Skl X & H:

13 m/ by o Higenamine & ¥7 BAYE FA
hepatic microsomal cytochrome p-450 2] e 9.25
-+ 0.81 nmoles /m protein o] T thx& 5.63 + 1.12
nmoles /mg protein o 2 A3 E/1EL 2 &+
QCH(E 1, 27 1). 2L 50 my/ky o} 100 ng/ by

01

Cytochrome P - 450 nmotes /mg protein
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Fig. 1. The level of liver microsomal cytochrome
P -450 by higenamine pretreated rats.

Eo g 7+7b 843+ 0.70 nmoles /my protein 3} "7.38
=+ 0.14 nmoles /myprotein 0 B thzTo] H| 5ol = &
A5 271 Fgovt 1B3m/ky FoTd Wt %
ashE Aol Aok

Hepatic microsomal cytochrome by 2] e 13
mg/ kg higenamine Eof 72 0.149 £0.004 nmoles /
mg protein © 2 thZF 0060 £ 0.004 nmoles/mg pro-
teino] ¥]ste] ®A3 Z71E U (F 2, IY 2).

508/ ky T 100 mg kg F&]FE ZHzb 0.074 40.007
nmoles / mg protein 3} 0.065 +-0.010 nmoles /mg pro-
tein o 2 thEFof Wl &te] F7t 5k

2) Higenamine $oj7} AAF 9] Ring -3 N- Hy-
droxylation o] T x| & 43k :

13 mg/ kg 2] higenamine FoTL AAF ¢ Ring
7 N-hydroxylatono] 0.340 =+ 0.018 nmoles 3}
0.162 &+ 0.010 nmoles & ©]ZT 0.388 + 0,037 nmoles
s} 0.264 4 0.025 nmolesd] H|8to] 743t} 50mg/
kg3 100mg kg FojTo)4] Ring- hydroxylation & 7z}
Z} 0.306 & 0.011 nmoles # Q142 + 0.009 nmoles &
HA5] 7245 A0 ( PC0.05, PC0.01). N - hydroxyl-
ation & 0.157 4 0.001 nmoles 9} 0.063 + 0.008 nmol-
es 2 Ring-hydroxylation 31 #& ZH&ko| it} ( P<0.01).
o} 2kz¢o] higenamine $ ¢ = cytochrome p - 450 3}
by o] ¥gFo] Z7lE9lott AAF o] Ring-~3} N-hydr-

oxylation & 74 Stk

Table 1. The level of liver microsomal cytochrome p ~450 by higenamine pretreated rats

Cytochrome P -450

Group . .
nmole /0.1 »¢ microsome nmoles /my protein
Control 6.06 + 0.68 563 + 1.12
13 m/ k¢ Higenamine 812 £ 0.71 9.25 + 0.81
50 mg/ kg Higenamine 7.95 + 0.58 8.43 + 0.70*
100 mg/ kg  Higenamine 7.25 -+ 0.12 7.38 +0.14%*

* Significantly different from control value P (0.01.

Table 2. The level of liver microsomal cytochrome b, by higenamine pretrated rats

Cytochrome by

Group
nmoles /0.1 ¢ microsome nmoles /mg protein
Control 0.064 + 0.003 0.060 + 0.004
13 my/ kg Higenamine 0.131 + 0.003 0.149 + 0.004*
50 mg/ ks Higenamine 0.073 -+ 0.004 0.074 + 0.007**
100 mg/ k3 Higenamine 0.061 + 0.009 0.065 -+ 0.010

* Significantly different from control value P (0.001
** Significantly different from control value P<0.01.
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Table 3. Effect of higenamine on Ring-and N -hydroxylation of 2 - acetylaminofluorene by rat liver

microsomes
Group R- OH AAF (nmoles) N-OH AAF (nmoles)
Control 0.388 =+ 0,037 0.264 + 0.025
13 mg/ kg Higenamine 0.340 + 0.018 0162 + 0.010*
50 my/ kg Higenamine 0.306 = 0.011** 0.157 +- 0.001*
100 mg/ k3 Higenamine 0.142 + 0.009 * 0.063 + 0.008 *

* Significantly different from control value P ¢0.01.
#x Significantly different from control value P<0.05
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Fig. 2. The level of liver microsomal cytochrome
b, by higenamine pretreated rats.

Table 4. Effect of higenamine injected LP. on
activity of p - nitroanisole - 0 - demethy-
lase by rat liver microsomes

O ~Demethylase activity
(nmoles /mg protein /

min )
Control (saline ) 2.74 - 0.32
13 my/ kg Higenamine 2.77 +-0.35
50 m3/ kg Higenamine 2.57 +0.21
100 m3/ kg Higenamine 2.15 -+ 0,07*

* Significantly different from control value P ¢0.01.

3) Higenamine ¥ 7} P - nitroanisole- O- dem-
ethylase o v X+ Gk:

13 mg/ky Higenamine F o F¢] p - nitroanisole -
o - demethylase &A1& 2.77 £0.35 nmoles/my gprotein
/min © 8 vlE7e] 2.74 + 0.22 nmoles/minoE H ¥
7t YA £ 4, 27 3). 50my/ly T T2 257 &
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Fig. 3. Effect of higenamine injected LP. on acti-
vity of p -nitroanisole -~ o - demethylase and
formation of lipid peroxides by rat liver
microsomes.

Table 6. Effect of higenamine injected LP. on
lipid peroxidation by rat liver

microsomes
Group Lipid peroxide .
nmoles /mg protein
Control 0.819 + 0.013
Higenamine (13 mg/ kg) 1.059 =+ 0.029

Higenamine (50 mg/ 4g) 1121 + 0.024*
*
Higenamine (100 ng/ 4g) 1.224 + 0.034

* Significantly different from control value
P <0.01.

0.21 nmoles /mp protein/min o0& 97t Z+dl: 3
ol Y, 100m/ by T F& 215 40.07 nmoles /mp
protein /min. © % Tz T ¥l st WA FAHAD
(P<0.01).

4) Higenamine %7} Lipid peroxidation o} o] x]
£ 9%

13m3/ kg higenamine %o 78 1.0594 0.029 nmoles /
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mg protein /min © & thz{ 0.819 - 0.013 nmoles / mg
protein/min 2 A3 Z7189i( E 5, 28 3). 1
2lm 50 m/ kg BTof EE 7b7} 1121 +0.024 nmoles/ng
protein /min 2} 1.224 +0.034 nmoles /mg protein/ min
o2 jrartt A3 7+4as gk (P (0.01). Higen-
amine Fdof ZFo] Z71gd| wal lipid peroxide &4 o]

zlee B2 ¢ Ag
i} a

o

1w ]
450 ¢ b, z28]a NADPH-cytochrome ¢ reductase

E 85 38tAY A&t biotransformation o] ¢ o}
A P o1l ¢kE- 9] biotransformation & ali-
phatic =& aromatic®] O-hydroxylation, O- deet-
hylation, N - demethylation @ N- oxidation 3} Z&

oFE-£2 hspatic micrsomal cytochrome p-

A o

2+8lEk-S 18] 31 peroxidation, deamination, desulfu-
ration ¥ dehalogenation & &u]3}7] ¢&]A] miao-
somal cytochrome p-450, NADPH - cytochrome p -
450 reductase, by, @ flavoprotein & HR & It}
15)~17)

Higenamine & 741 2tg0 2 19 Be 423§
‘g%‘&]ﬁ:gq 7t2Z mixed function oxidase system
o & e Bugu fioh

¥ A+ higenamine € 83 BRUYE Fo %S
] mixed function oxidase system £] monocoxygena-
seZ¢ 842 25k 2 23 hepatic microso-
mal cytochrome p-450¢] &ak® sl 13my/ky hig-
enamine FofFe| Frlo] mEt B4 FEE HAAH
O ol & Z%E cytochrome b, FFVSHE T}, of
$}#e] higenamine & 7Z+412Hg $9roluiel  hepatic
microsomal monooxygenase system 9] A%l cyto-
chrome p-4503} by ¥Fo] FAE FPe T+ 3
e,

& 24 microsomed|& BE A8y ST
Z ul# )|, hydrocarbon, X|¥3}t, AHEo|lE ZE
23 ©F2F o] mixed function oxidase o] ¢J&}
hydroxylation ®rt} o] §AA & cytochrome p-
450, NADPH 2 0,8 Hg & 8c}®. Higenamine
Ed2 /45" cytochrome p-45009) st Yojuie=
WHAE BT oo 2H HBRE AU 2 &
279 2-AAF & A88%th off) AAF ¢ ring 3}
N-hydroxylation & 5% 745 %} AAFY activ-
ation & N— OH AAF 7} § 450} Ay At)2x
< DNA,RNA 9 umds ggsiones 3802
2ol YoluA Eoh W Ring— OH AAF =

o 42

8 4

futi}

monophenol Z# sulfate & glucuronide E 3 A5t
= EEel s SE A8 gholstaol
higenamine $oJ2 AAF ¢] Ring— 7} N— hydro-
xylation o} Z4E GEINSAB Y AHE Al AlMshs
Aot}

SFE o] N-demethylation 3} hydroxylation & mic
rosoml mixed function oxidase system¥ cytochr-
ome b7t Tel Futm Hygvl QU ARc o
Higenamine F<] 2 p-nitroanisole -o -~ demethylase
g4 S71= %3, higenamine T Fg ZIIA 7Y
O - demethylase o] #A4jo] 724 H gt} o]t O-dem-
ethylase &4 3} cytochrome b, §Ze 2o #HEgo =
28T BAV U8 X 4 U

Lipid peroxidationo] 28 F83F &4 29+ bio-
membrane ¥} subcellular organelle o] o] oxy-
gen 7 lipid o 21 HA ¢l ¥kg0 & free radical F7H4t
E7} semistable peroxide & &4 slA AP, Hi-
genamine ] FofZo] Z7}3ko] uwlz} lipid peroxide
o ¥ o] Z7kahe Aol olE microsomal u
7} mixed function oxidase system¢] £AlolA Q&=

Zsja) 4728,
=] =

#3 E7)E higenamine 5o} ¥ hepatic micro-
somal mixed function oxidase system &} cytochrome
p-450 3 b.e] §e P p- nitroanisole - o - demeth-
vlase 48 23 g, AAF ¢ Ring- 3 N- hyd-
roxylation 12|71 lipid peroxidationg ## & Tk
<3 22 4ES €U

1) 87 BJUE 13m/ky higenamine JF o E
hepatic microsomal cytochrome p-450 37 b8 &
Fe gzTo) v RS 2749 Uk 29 hig
enamine Foj%o] £7)3He] wet §EH B ad
poe)

2) AAF ¢ ring- 3} N-hydroxylation® R % o
Z7o wgte] HA Z4= Ak 223 higenamine
Foj o] F7hge mE A Z L ¢S F78 9

3) p-Nitroanisole - o ~demethylase 4] & higen-
amine Fojgo] Fyigel wel 4 EH i)

4) Lipid peroxide ¥4 & higenamine % 3ko]
F74ete mal Zvhs Sk

o413 #e ZxE higenamine & Az &3 B
Alell hepatic microsomal mixed function oxidase
system o] g&o] S & £ U
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