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Effect of Naloxone on the Mixed- Function Oxidation and Lipid

Peroxidation in Rat Liver Microsomes

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

Department of Biochemistry, College of Medicine, Ewha Womans University

Young- Sook Pae, M.D.

Department of Pharmacology, College of Medicine, Ewha Womans University

The effects of Naloxone, narcotic antagonist, pretreated with normal saline,
salicylate and hydrocortisone produced by with hypovolemic shock on the
rates of cytochrome components, mixed function oxidation enzyme reactions and
lipid peroxidation have been determined using hepatic microsomal fractions of rats

The treatments with either of the naloxone have increased the contents of cyto-
chrome P-450 and b, and NADPH- or NADH-cytochrome C reductase. But pretr-
eated with salicylate and hydrocortisone were not change as compared to the
control. The rates of O- demethylation for p~nitroanisole were decreased. Naloxone
decreased the formation of lipid peroxide by pretreated salicylate and hydrocorti-
sone.

These results indicate that naloxone showed effect not only increase of blood
pressure and respiration, but also cytochrome components activity, mixed function
oxidation enzyme reactions and lipid peroxidation in the hepatic microsomal frac-
tions of rats.



M 1=
FE EE YHEY, 282ol= ¥ ATUg ¥
e o 3FEEL 7+2FY microsomal monoo-

xygenase system ol 9}&te] WA}Eo]ATH2, o] mo-
nooxygenase system £ cytochrome P-450 ® b, 1
# 31 NADPH- 3z NADH-cytochrome C reductase
2 FAHe ded od FHEES BS GBI 9
s =AY A AT, g aliphatic
TE aromatic O-hydroxylation, O—~demethylation
% N-oxidation #} 2-& Ak3lgk3 1|31 peroxidation
-2 microsomal cytochrome P~450 % b, , NADPH
~cytochrome P-450 reductase 9 flavoprotiong
‘?—é.ﬂ.i 5‘.}]:}8..10).

Naloxone & g, k & § &5 s 2547
A Z5}2 (competitive antagonism)g YE]EE
ohd fAbEEol glE et dAIHa 1. oY
A GEZ ANXT @A vzkel naloxone g =&
oft} Ay FALstd ol#A k2 Ede 4 ¢l
oz}, olwf AAE EFEH sAE U= BYe=
2gg,

Vargish 523 Reynold ¢ 7lo14 &8¢ do
A o] FEWel WEA shock g doo&
naloxone & 43 Az FF FUYY A5, e
%o 7}, ARAdER A E2&E 71415k Dirhs-
en £¥¢ shocko]i} AE# A4l hypothalamic rele-
asing factor7} §g|5o] 23802 pg-endorphine
o BA9d A 28] fAYUL Atk oA
f@l® B-endorphine & ZA g FHdte pro-
staglandin E, (PGE)d #&-g <dste] EA19 stg
Zgiy e FAEE dYgattn Ik

AA= endorphine stress systemojA] &) A&
S goA AYFA shockg {2 F §-endorph-
ine &2 naloxone ¢ B -endorphine& At hy-
drocortisone A x} X% p-endorphine 3 #A"
salicylate A2 W4 PGE A4S AT F na-
loxone 54 ¢ & liver microsomeu) cy‘tochro-
me component$} mixed-function oxidase system
o lipid peroxidation ®"[xj& dEL #FZFTA &

Sick.

Al

=)
Al [e] 3=} ]

o

i

M=

p L

>

AP s
Hzgo = 230~ 300gm o

i

<4 27| (sprag-

HO o/ o

Naloxone

Fig. 1. Naloxzone.
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1) Microsomal cytochrome p-450%} b, 3tk w5}

E 1914 Bkl 2¢] normal saline A3 X%
o 48L 4o F salineg FAF T2 cytoc
hrome p-450 %2k 6.863+0.784 nmoles/mg pro-
tein(o]3} nmoledt FA])o] X naloxon Fo T 10.
584+1.475nmoles 2 H A3 Z7}ak QTi(p € 0.01). Cy-
tochrome b, &2 saline FojiT oA 0.070 = 0.016
nmoles § I naloxone 52 0102 10014 & 2} 9]

Table 1. Effect of naloxone on contents of cytochrome p-450 and b5 in rat liver pretreated with

saline, salicylate and hydrocortisone

Group Cytochrome P- 459 Cytochrom bb '
{nmoles/mg protein) (nmoles/mg protein)
Saline 6.863+0.784 0.070+4-0.015
Saline + Naloxone 10.58441.475% 0.102+4 0.013%
Salicylate 7.381+2.306 0.104+0.011
Salicylate + Noloxone 5.282-+ 0.637 0.051 + 0.002¢
Hydwecortisone 6.585-+ 1.318 0.0834+ 0.008
Hydwcortisone + Naloxone 5.842+ 1.626 0.0804 0.008

Each value represents the mean+S.D. of 6 indivisual experiments.

a. Significantly different from control ; p(0.0‘l.
b. Significantly different from control ; p0.02.

¢. Significantly different from salicylate value ; p<0.01.
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A F718 G p (0.02). o] cytochrome p-450 b, %2 hydrocortison X &£ 0.083+0.009 nmo
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7.381+2306nmoles £ saline 0 2 ARz 3F3 vlm 7Vt oy SAEA d9gs gtk

s Z7bstglort S48 sjele skt Naloxone

Eo]F o 5282:-0637nmoles 2 ZAsc 12} B
A%EH o= gi%ict Cytochrome b, FaF& salicy-
late A X2 0.104+0.014 nmoles 11 Naloxone
Fo e 005110013 nmoles 2 & A 8}A L5 a0
(p<0.01). Hydrocortisone 2 HA X721 & 6.585

4:1.318 nmoles ]I naloxone T T & 584211.626
E Zxslgovt SAEA ¢eoe gtk Cytochrome

2) NADPH— @ NADH- cytochrome C reduc
tase g gt

E 294 Biule}t Zo] normal saline & H A %) 5t
T A¥g Yo% slines Fojsge ¥ NADPH
~cytochrome C reductase &= 37.79 +3.88 nmoles /
mg protein/min(¢]3} nmolesZ FA)H I naloxone
Fo & 56.22 +6.69 nmoles 2 HA5] 728 gd(p<

Tabie 2. Effect of naloxone on activities of NADPH-and NADH-cytochrome C reductase in rat liver
pretreated with normal saline, salcyate and hydwcortisone

NADPH-Cytochrome C reductase NADH-Cytochrome C reductase

Group {nmoles/mg protein/ min) {(nmoles/mg protein/min)
Saline 37.79+-3.88 50.3143.25
Saline + Naloxone 56.22+ 6.692 83.804-1.69¢
Salicylate 37.984-4.05 57.554+2.54
Salicylate + Naloxone 28.91 4 2.26° 51.1444.75
Hydrocortisone 109.534- 4.47% 123.50+ 4.99°
H ydrocortisone + Naloxone 76.99++ 3.50 99.864 2.294

Each value represents the mean4-S.D. of 6 experiments.

Significantly different from saline value; p<0.01.

4. Significantly different from saline value ; p{0.001.

b. Significantly different from salicyate value;p<0.02.

. Significantly different from saline value; p(0.001.

d. Significantly different from hydrocortisone value; p<{0.02.

e

o

Table 3. Effect of naloxone on p-nitroanisole-o -~ demethylase in rat liver pretreated with normal saline,
salicylate and hydrocortisone

p-Nitroanisole-O-Demethylase

Group (nmoles/mg protein/min)
Saline 3.085+0.322
Saline + Naloxone 2.892+0.574
Salicylate 4.021+0.3162
Salicylate + Naloxone 2.819+ 0.485%
Hydrocortisone 6.150+ 1.052°
Hydrocortisone + Naloxone 4.549+0.519¢

Each value represents the mean+ S.D. of 6 experiments

a. Significantly different from saline value;p(0.01.
b. Significantly different from salicylate value; p<0.01.
c. Significantly different from Hydrocortisone value; p<0.01.
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Table 4. Effect of naloxone on lipid peroxidation in rat liver pretreated with saline, salicylate and

hydrocortisone.
Gr Lipid peroxide
roup (nmoles/ mg protein/30min)
Saline 55.51 + 1.24
Saline + Naloxone 43.72 + 1.78°
Salicylate 53.54 4~ 3.08
Salicylate + Naloxone 49.42 + 0.98°
Hydrocortisone 58.54 + 3.22
Hydrocortisone + Naloxone 53.82 + 3.56°

Each value represents the mean+-S.D. of 6 experiments.

a. Significantly different from saline value ; p<0.001.
b. Significantly different from salicylate value; p< 0.001.
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o] 83804 1.69 nmoles & 2] 2] QA F718 g (p|
0.001). Salicylate @ 3]x]:#¢] NADPH - cytochrome C
reductased % & 37.98 +-4.05nmoles, naloxone $oF
£ 2891 +226nmoles B A H Yo A8 99
£ §199tt NADH-cytochrome C reductase & 57.55
+9.54nmoles Y 1 naloxoner F¢]E 51.14 +4.75 nm-
oles 2 ZraF ovt TANA oo {3tk Hydro-
cortisone A A 2] -2 NADPH-cytochrome C-redu-
ctase 8k & 109.53 1447 nmoles 2 saline A & x| 3}
sl@sH @A) Z7HshEon (p< 0.001) naloxone ¥
o8 76.99 +3.50nmoles &3] 7+A3FFHTHp 0.001).
NADH - cytochrome C-reductase 3+gk& hydrocor-
tisone A 2] 7+ 12350 +499nmoles 2 saline A X &
I viasjA HAS F7h8te (p<0.001) naloxone
Zo T & 99.86 229 nmoles 2 @A 743 ATHp
<0.02).

3) P-nitroanisole-~O-demethylase o] &4 w#3g}
X 394 HEvle Zo] normal saline d x| F&
3.085-£0.322nmoles/mg protein /min(o] &} nmoles &
¥A)He. ¥ naloxone Fo]Z 2.892+0574nmoles &
Hastgort AA 9ele RUSich Salicylate H A
ATL 4021 +0316 nmoles © &  salined A x| 7} H]
wate Z71slg9 o™ naloxone £ = 2.819 4- 0.485
nmolesZ 2]2] 9J7 24 3+ TH(p € 0.01).
Hydrocortisone 7 3 X] # € normal saline X7
B dA3 T35 Qe (p 0.001) naloxone T2
4549 +-0.519 nmoles & 2] 2] A 74 8ATHp < 0.01).
B. Normal saline, Salicylate ¥ Hydrocortisone

E FA AT 48L Yo% naloxone F47} li-
pid peroxide F Aol vx & A,

E 494 Bevlel £o] normal saline 3] Zo)
A] 55.51 +1.24nmoles/mg protein /30min({oj3} nm-
oles 2 ¥A))g o naloxone Fo & 43.72-+1.78nm-
oles 2 o]9)9lA 743} cHp0.001). Salicylated =]
A& 53.54 +3.08 nmoles £ saline A XX T3 vlm
A wzte]7l g9} naloxone Bo] 2 49.42+40.98
nmoles & A3 ZAstTHp (0.001). Hydrocorti-
sone A}z TL 58.54+322nmoles G0 ™ naloxone
S 2 53.82+3.56nmoles 2 ZAF PO EASH
Jdede gt

L

)

FE5E9 ZFANA o]E A (Xenobioctics) Al
£ endoplasmic reticulum(ER)e] 23X
ooper’5& ojg] o]E2 ulolz} ok
Et)At= liver microsone(mis) £ liver microsomal
oxidases = monooxygenased] ¢Jdtii 3lgch
Cytochrome P-450 ¥ b, = ER 9] miso] t}g &
A3 ©]&L pyridine nucleotide(NADPH or NA-
DH)s} ag 78 AAAG WX 275e
Uetiick Axe A58 A7) H8to ofw w
§E0°] microsomed] &35+ electron-transport co

X2
&
O

mplex & mixed function oxidase(MFQ) system o}
st FAH T YrH(aE 2). =% NADPH-2 NA
DH-Cytochrome C reductase’= cytochrome P-450
o ojs] z¥=+= microsome?] HAY Wh-go] B o

oM olelgte Fak AMst 87 cHEBHA B

— 167 —



Microsomal Cytochrome P-450s9| E0|4

R-OH
F63+' R -———-4——-——§ Fe3+
|
0
H,0 R
CYT. P-450
3+ —2 -+
Fe™ . R LSt b A S aiiabbds 4 Fég -R
i a
0, H,0,

02
PEROXIDATION

[Fe“- RJ —~—— Fé*. HEME
»

YXYCENASE
0]

2

\~“ ™~
Cyt.c<—-—-@ 04——— ------ >Cyt. ¢

CN™ T

(DESATURASE)

Oz
STEARYL. OLEYL.
CoA CoA

I

[NADH]|

[NADPH]

>N-O

Fig. 2. A schematic representation of the pattern of electron-transport reactions occurring in

microsomses.
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