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Lipid peroxidation is the reaction of oxidative deterioration of polyunsaturated lipids and

this peroxidation involves the direct reaction of oxygen and lipid to form free radical inter-

mediates, which can lead to autocatalysis.

As results of the extensive studies on the lipid peroxidation by many authors, the relation-

ship between lipid peroxidation and the drug metabolizing system as well as the actions

of free radicals on the peroxidation was reasonably well known.

For a long time, the mechanism of hepatotoxicity of CCl, was not clearly understcod.

BEowever, it is now quite well established that CCl, is activated 7n wivo to a free radical

which is a highly reactive molecule. Therefore, lipid peroxidation which induces the redu-

ction of cytochrome P-450 and aminopyrine demethylase activity is known as decisive event

of CCl, hepatotoxicity. On the other hand, it was also reported that singlet molecular

oxygen produces lipid peroxidation in liver microsomes.

In this study the effects of benzoyl peroxide on the lipid peroxidation and drug-metabo-

lizing enzyme were examined. Benzoyl peroxide mixed with starch and phosphates etc. is

usually used as a food additive for flour bleaching and maturing purpose because of its

oxidative property. Albino rats were used for the experimental animals. Benzoyl peroxide

was suspended in soybean oil and sesame oil and administered intraperitoneally or orally.

TBA value and amincpyrine demethylase activity were determined in liver microsomal

fraction and serum.

The results were summerized as following.

1) Body weights of animals administered benzoyl peroxide suspension were decreased

while that of oil administered group were increased.

2) The activity of aminopyrine demethylase was generally decreased in animals admin-

istered oil suspension of benzoyl peroxide. Furthermore, the marked reduction of the enzyme



—H.W. Le=. et al.:

Effect of Benzoyl Peroxide on the Activity of Drugﬁetabalamg M»me

System and Lipid Peroxidation in Rats—

activity was observed in animals administered benzoyl peroxide mtrapéritonea'lly.

3) Generally, microsomal TBA values as well as serum TBA were significantly elevated
ih beazoyl peroxide groud in comparisen with the obntrol group. However, the mere vemar-

kable increase of serum TBA than microsomal TBA was observed in animals administered

orally for 6 days.

4) Specifically, the changing pattern of TBA wvalue was notable in serum rather than in

liver microsome by intraperitoneal administration of benzoyl peroxide.
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(3) —EERE XX EEE « (D Benzoyl peroxide (BP) £
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4, soybean oil =%t sesame oil ¢ suspension A7
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(4) 6B#ENIEEEE : D Benzoyl peroxide (BP) £
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B4 73 F5o 89 ot

© HPEE: A3 ke® 5mle soybean oil ==
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suspension A] #

ame oil &

2) EBHE

A 55 ether b3 slel BHIETRE YT
BRERA A Brimste] €3¢ Felshgich. =28
< WSt FETA 3EEY WAE 1.15% KCl &
RYEH S 7}5lod Potter-elverhjem glass homogen-
izer  0°~4°C ¢4 homogenize 3}gl 2 o] & 9000
XgollA 20482k AL shn KEtREE @ micro-
some ¢ 4T hHBWE ELEHe] ALsgrt.

(1) Aminopyrine demethylase 2| &#ME =4:
Incubation mixture &= glucose-6-phosphate 1.69
mg, ATP 1.22mg, NADP 0.4mg, 1M KCl ¢.2
ml, 0.1 M MgCl, 0.1ml ¥ 0.1xM semicarbazide-
HCl 0.2ml & {3 3¢ ALyl

BEHRW 0.5ml(ek 20mg protein)d] incubation

mixtire 19l & vkela 0.1 M phosphate buffer (pH
7.4)8 13l 2BE 6.0ml Z &lam Thalgo 1L
A50)5le] 37°C 2 $-x ¢ Dubnoff ‘metabslic sha-
king incubatorel A #k-gXQEl. 0] kel X A4
i formaldehyde & Cochin®®¢] Nash ¥lo] =g} &
A apgl=t.

(2) FRBREERSS : 549 0.2mls] 8.1%
sodiym dodecyl sulfate 0.2ml¥ 7lstlz LAz
¥ 20% atetic acid buffer (pH 3.5) 1,5ml 2 0,8%
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o] g 95°CollA] 6087 st F EF= [, pml
4 n-butanol:pyridine £ (15:1) 5.0ml =2 233
o] spectrophotometer = 532 nm o] 4 Oishiz®9] uhuj
o 93t FHEE 39

XEQ o 28 1,1,3 3-tetramethoxy propane &
nmole & A}&35}¢i v},

(3) Serum F2o| BE{LIEESH : Serum 3 EE{L
BEE"I 24 & serum 0.1mle] 0.4ml¢] A4 <

7kt F 4.0ml N/12 H,S0, 2 0.5mlY 10%
phosphotungstlc acid & 7lsle] & ZgE 3 4000
rpm 2% 537 43k YAlFElatgon o] AA B
A 2.0ml & N/I2 H;SO, ¥ 0.3 ml 10% phospho-
tungstic acid & shsle] 2 EFT F o]z YALe
stel et

o714 ode AAEA 4.0ml Y FE4 = [mly
TBA A o4 shete] 95°C el A 60%7k 7had st :‘; 2
g vk n-butanol & 7}3lz EFE butanol Soff FA4
= ¥ 3484 -& spectrofluorophotometer & emission
s34 515 nm, excitation o1& 553 nm o 4 Yagiz®g)
W el o] §Ao &4l

(4) Total lipid of &% : 43 554 albino rato]
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ARF 1087 WBAIG F B Aha o] 139 0.1
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ngs?®Y] wiyel] osle FAEE &3 514}
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L-aspartate @ oxaloglutarate & FH= Ahgslel o
= aspartate aminotransferasee] ¢jsle] A
oxaloacetate 7} malate dehydrogenase &= s}of] NA-
DHE NAD 2 AZAFARA g4d = H]“g-a 340nm
A4 Gilford System 3500 Autoanalyser’”?z 23 o]—
gk

= 5 7 e
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Table 1. Changes of the aminopyrine demethylase activities in rat liver microsome*

Aminopyrine demethylase (HCHOumole/mg protein)

Compounds administered

PO(1day)** IP (1day)*** PO(6 days)
Control 0.147-0. 006
BP in saline 0.09+0.010*+ 0.04=0. 006+
Soybean oil 0.10+0. 006% 0.10£0.007* 0.052:0. 004+
BP in soybean oil 0. 0940, 009* 0.0720. 009++* 0.05%0, 005+
Sesame oil ) 0.1140.006 0. 08+0.006++* 0.07%0. 011+
BP in sesame oil 0.1340.016 0. 050, 004+ 0.06+0. 0067+

* The detail procedures were described in materials and methods
** BP was suspended in oils or saline and animals were given BP suspension(2 g/kg) by PO(1 day)

before sacrifice

*** Rats were given BP saispension(l g/kg) by IP(1 day) before sacrifice

+p<0.05, Hp<0.01, #p<0.001
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Table 2. Changes of liver microsomal TBA value in rat administered RP suspension*

TBA Value(n mole/mg protein)

Compounds administered

PO(1 day) IP(2 day) PO(6 days)
Control 1.57-0. 059
BP in saline 2.1640, 104 2.76+0, 408

2.1140. 172%*

2.19-£0. 0897+
1.96-£0. 0947

1.9474-0.128"

Soybean oil
BP in soybean oil
Sesame oil
BP in sesame oil

2.154+0. 116+
2.22-0.328%**
1.9610.138"
1.90--0.110*

2.93-£0.321%**
3.71£0.341***
2.974:0.382%*
3.8271:0.298***

* See legend to Table 1 for details of experiments
+p<0.05, Hp<0.01, H#p<0.001.

Table 3. Changes of serum TBA value in rat administered BP suspension*

TBA value(n mole/ml)

Compounds administered

PO(1 day) IP(1 day) PO(6 days)
Control 1.557+0. 066
BP in saline 1.65+0. 009 3.26+0.273"**

2.63:£0.072%*
3.834:0.153
2.042:0. 049+
1.910.125

Soybean oil
BP in soybean oil
Sesame oil
BP in sesame oil

2,960,394+
3.73:£0. 441+
2.09-£0. 300"

3.8630. 334+

3.72:0. 139+
3.3710.276%*
3.16+0.162*+*
3.3340.130%**

* See legend to Table 1 for details of experiments
+p<0.05, +p<0.01, Hrp<0.001.
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