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The Effects of Vitamin Antioxidants on Lipid Peroxidation in Carbon
Tetrachloride, Phenobarbital and Artemisia Messes-Schmidiana
Var Viridis-Pretreated Rats Liver Microsomes
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After rats were treated with CCl,, phenobarbital and artemisia messes-schmi-

diana var viridis (artemisia), hepatic microsomal cytochrome P — 450, cytochrome

bs and lipid peroxidation were investigated. When vitamin A, C and E were

added incubation medium in each group respectively, lipid peroxidation
observed.
The results were as follows.

1) When administrated with CCl, in rats, the contents of total microsomal
cytochrome P— 450 and cytochrome bs; were decreased by 589 and 36%, res

pectively. And lipid peroxidation was decreased by 69,

2) When administrated with phenobarbital and artemisia. in rats respectively,

the contents of total microsomal cytochrome P— 450 and cytochrome by

increased by 25 to 1359. And lipid peroxidation was increased by 30 to 57 %.

3) When administrated with CCl, and phenobarbital or artemisia. in rats,

contents of total microsomal cytochrome P— 450 and cytochrome b; were increa

sed by 8 to 359%. And lipid peroxidation was increased by 4 to 14%.

4) When vitamin A, C and E incubated in each group in vitro, lipid peroxi.

dation were decreased by 3 to 879. And the higher concentrations of vitamin
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A, C and E were, the more lipid peroxidation was decreased.
These results indicate that vitamin antioxidants can prevent lipid peroxidation
in CCl,, phenobarbital, CCl; with phenobarbital, artemisia. and CCl; with

artemisia.— pretreated rat liver microsomes.
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Ascorbate 8} z2+.g I YA EAste] TEFE Aol
(transition) &<-.& microsome o] 4 & AF3l 28 (anti-
oxidation) -2 Zx]§t}”. =g Bus'® 52 ascor-
bate 7} 3FAL3HA] 2 2H8-5te] 3F ol 7k  microsom-
al w: mitochondrial lipid peroxidation-g& =
A Hn 2asgch

@ - Tocopherol & membrane lipids 2| peroxida-
tion-g A A7E 7 La=HE FAFA o] D
Zalkin 3 Tappel '? & vitamin E7} 93 g7 9
7}z# mitochondria 7} H4E7 2 7tx4 mitoch-
ondria 7} A4 579 7+%2 mitochondria ¥ ¢} lipid
peroxidation o] £ 522 vitamin EEx FE=zsly
membrane lipid o] ot Al 24 ZF&35lE FA7 =
2 2asgeh Viemin Bx ghasAd g 2ol
microsomal lipid peroxidation & #4470 24
microsomal membrane 3} 2¥ 815 A4S A4
o2 §AAH&E  o|9Fe s1FL polyunsatura
ted xub4ke] R3¢t WA R A0 o} selenide
il 2 WE s AxAq membrane T2 34
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s Levin™ 53} Jacobson'™ 52 3o =z
7 microsome o] 4| lipid peroxidation ¢] cytochro-
me P-4509] 4 7447104 dolidein 2a
gtk

Microsomal cytochrome P-—450-& k49 F<3
3} lipid peroxide &} 4 4-& £x14]7]7] &l exoge-
nous lipid hydroperoxide o} 4} 3-g8 ek, ofA
2 lipid peroxidation-¢& cytochrome P — 4503} 4
At @A QT AAEHE Folh

B A AE AP E AHEste] AEY A 4 F
#e] CCl,, cytochrome P —-450 4% -E4ql pheno-
barbital ¥ ztAd g A wste el dxlE (Ar-
temisia messes-schmidiana var, viridis : ©}3sF Ar-
temisia 2 A =3 ) & F o3k T4 lipid peroxi-
dation & 2# 3lgn o|E2 x5 microsome ] vi-
tamin antioxidant ¢] vitamin A, vitamin C o vi-
tamin E & in vitro 2 F319-% = lipid peroxi-
dation ¢} 4] zt2-3 cytochrome P —-450 @ cyto-
chrome bg ¢} lipid peroxzidation &} =4 & wlm #
Esld 2 A& Raslax gk
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CCl, ; Olive-$2 &l A7l 50% &4

Phenobarbital : Sod. Phenobarbital & 50mg/kg
% Ahgslgith

Q1% 5 : Artemisia messes-schmidiana var, viri-
dis & 7935t Yzel oF 109 B2 Ym 443
FE Bql F WAAA 60CeAA gt FFAL
Z gl 1.0mlst flg 1gd 2 EFE FF4H
gauze o] filter 5}l Ap-g3}gvh

Vitamin A, Vitamin E : Merck Co. #]

Vitamin C: Katayama chemical,

Bovine serum albumin, ADP : Sigma Co. #j

NADPH : Boehringer Mannheim Biochemicals.
29 Alef2 reagent grade & ARg-st3iHh

B. 4¥%% ¢ 4¥d<T

A% 150g WY 24 87 (wistar strain) F A
A& Esho] 4bgsidTh

A1AYZ e zTFo2 0.9% NaCl (0.2ml/day)
& BAHE 3dzk Fodtgrh

Al 2 A48F 1 CCly (2ml/kg/day) & 4z 19
7} Fe5hgth

A 3 48 F : Phenobarbital (50mg /kg/day) - &
AWz 347 T34t

A 448F: CCl, (2ml/kg/day) & H4z 1
97+ i3t = phenobarbital (50mg/kg/day)-g 3
4z FAsg ek

A58 :la3 (0.6mg/kg/day) & EZAH=
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A 6487 : CCl, (2ml/kg/day) & HZHd=z 1
A7k Fojgt T x5 (0.6mg/kg/day) & 3YE F
At e

C. 434

o] ko] AFFEES 127k 41471 F Secobar-
bital sodium (30mg /kg) v}z sl b2 -5 AAst
o] 0.25M ice cold isotonic sucrose &<} o7 25%
homogenate £ €}E¢] microsome-g§ 12 5t 0.25
M sucrosez 1lg/ml7 558 #2848 =54k

sl gheke Lowry 59 Y™ oz ZA3g0
o ¥& £xlo 2%+ bovine serum albumin & A}-83}
gith

Microsomal cytochrome P —450 3 3.2 Omura 2}
Sato wFl !9 o} ¢35} molar extinction coefficient 91
mM~Ycem—! & AL3te] 2Ysiglor] cytochrome

bs &2 Smuckler 52 HJ—*“"’ o) -—Isz molar ex-
tinction coefficient 185 mM™! em™! & A}g3lo] =
Adgdoh =3 24 AYFeid 0.1, 1.0 ¥ 2.0mM
vitamin A,C 2 E 2 Z7 in vitto 2 o3 % li-
pid peroxidation © 2 44 =] malondialdehyde o}
o Buege 9} Auste] upH® o = extinction coef
ficient 1.56 x 10° M~ cm™! & A1835}e] &4 stguh

4 8 £ B
A. CCl,, phenobarbital, CCl, ¢} phenobarbital,

Table 1. The level of rat hepatic microsomal cyto-
chrome P-450 and cytochrome bg trea-
ted by CCl,, phenobarbital, CCl, with
phenobarbital, artemisia, and CCl, wtih

artemisia,
Cytochrome Cytochrome
Test P 450 ﬁ
(nmoles / mg (nmoles /mg

protein) protein)

Control 2.011 +0.421 0.039+0.003

CCl, 0.843 +0,182* 0.0254-0.006*
Phenobarbital 4,727 +0.132* 0.068--0.004*
CCl,+Phenobarbital 1,142 4-0.194% 0,029+ 0.004*
ol A & 2.516 -+-0.206** 0, 061+ 0.005*
CCl, + QA= 1.059 40.105% 0.027-0.001*

Each value represents mean +-S.D. of 6 experi-
ments,
* Significantly different from control value
P < 0.001.
** Significantly different from control value
P < 0.01,
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Qxlz zelm CCly 9 AEE Fq3 F9 cyto-
chrome P —450 © cytochrome by 9] 3}

CCl,, phenobarbital, CCl, $ phenobarbital,
dxlE 9 CCly & A3 F FAF AF9 2z~
microsomal cytochrome P 450 3} cytochrome bg
o @ g 213 2

F 16]4 BE u}8} Zo] microsomal cytochrome
P-4509 322 CCl, HejFoj4 0.843+ 0.182
nmoles /mg protein ( ¢]3} nmoles = A =3 )2 o
229 2.011+ 0.421 nmoles o] ¥} ske] 58 % 743}
gdeh ol CCl, £ 24 o&e Zkx3 micro-
some B4 % S AAHE A &+ U

3® phenobarbital o] 3 QA ZF o Folj 4 &
4.727 4+ 0.132nmoles 2} 2.516 -+ 0.206 nmoles =
F3o) wlsle 135% 9+ 25 % 7t ShskgTh o] o
o] phenobarbital 3} Q1% 33 microsome v F 4|
2] g4g S E E4FEEIYE ¢ 5 A+

=g CCl, 9 phenobarbital & %7 T35 T
7 CCly 9 QA5 E Tl T3t FolAE  1.142
4+ 0.194 nmoles &} 1.059 4 0.105 nmoles 2 CCl,

gk Fo wlste] 35% 9 25%7F Fohslgth
272 microsomal cytochrome bg ¢ 32 CCl,
EoF2 0.0254 0.006 nmoles 2 o}z 0.039
+ 0.003 nmoles ¢ w}ste] 36 % 435829 phe
nobarbital 5o F3} QA ZFAFTAAE 0.068 £
0.004 nmoles ¢} 0.061 -+ 0.005 nmoles & = z o)
wdte] 75 %29t 56 %7t Ssslgich =g CCl, 9
phenobarbital -2 &7 Feolgt T3 CCl, 9 A%
E A S5 FA AL 0.028 £ 0.004 nmoles 2}
0.027 4+ 0.001 nmoles 2 CCl, u} 45 Fel u]5}
o 12% 9 8 %7t Zslslgek

B. CCl,, phenobarbital, ¢lzx1&, CCl, 2} pheno-
barbital @ CCl, ¢} ¢l 5E T3 Foj4 vita
min A, vitamin C % vitamin E & in vitro 2 %
o359 -¢ 2] lipid peroxidation 2} w3}

CCl,, phenobarbital, CCl, ¢} phenobarbital, ¢
A3 9 CCl, ¢} AR 5E Eg Fo vitamin A,
vitamin C 9 vitamin E Z Z7} in vito @ %3}
-4 lipid peroxidation 3} 4=
aldehyde o] g2 & 329 Zr}

E 20 A8} o] lipid peroxidation?] F4.e o
FFNAE 7.99+ 0.34 nmoles o}= 0.1,1.0 2 2.0
Fojgk & 82%, 84% W 87
%7t Z4sgm, 0.1, 1.0 ¥ 2.0mM vitamin C
FAFTL 5%, 81% U 82%7F Zisigen 0.1,

malondi-

mM vitamin A E
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1.0 2 2.0mM vitamin E 34372 81 %, 8%
o 84 %7t F4SAYE =& 2.0mM vitamin Fo|F
| A vitamin A = vitamin C 1} vitaminE 3¢} 5
%9 3% vwlge] ZAAZT

CCly 5o Fol A= 7.53+ 0.16 nmoles 2 A =xF
o wsled 6 %7 Fasgrh CCly T4 0.1,
1.0 g 2.0mM vitamin A & Fog & CCl, %
AFol wlstd 69%, T3% S 4% 7t gisigew
0.1, 1.0 @ 2.0mM vitamin C Ze]Z.& 23 %, 39
% 9 583%7F ZtAsgdx, 0.1, 1.0 ¥ 2.0mM vi-
tamin B 232 42%, 45%2 58 % 7t 4stg
th = 2.0mM vitamin %o} Fo)| 4 vitamin A = vi-
tamin C1l vitamin EXc} 16% o 43tk

Phenobarbital 5o F6l 4]+ 10.37 4 1.27 nmoles
2 279 uwshe] 30 % S7tslgivk Phenobarbi-
tal 3 Fo] 0.1, 1.0 ¥ 2.0 mM vitamin A FoF
L 829%, 85% % 85% 7t Fiagew, 2.0mM
vitamin C 5 Fl A 9% 2r43tga 0.1, 1.0 2
2.0mM vitamin E 2o Fl A4 10%, 15% 2 17
%7t Zastgdtt = 2.0mM vitamin $o]Fd| 4 vi-
tamin A 3= vitamin C v} vitamin E %o Fd] 4 2e}
4% 3+ 68% 7t o ZH&stqarh

CCl, 9} phenobarbital & 7] T3 FoAE:
7.81 4 0.79nmoles g CCl, u} &gt o] ulstd
4% Z7tstgvh CCl, 2+ phenobarbital & 37
Fdg ¥4 0.1, 1.0 2 2.0mM vitamin AS %
g F2 0%, 1% 2 1B%7 ZFi4s3e 0.1,
1.0 2@ 2.0mM vitamin C 54 FL 65%, 68%
o 0% 2 FZisigzm 0.1, 1.0 2 2.0mM vita-
min E 2L 66%, 68% % 70%7t 2454
% = 2.0mM vitamin Fo] Fo| 4 vitamin A % vi-
tamin C1} vitamin E RojFel4 nrl 3% w 3t
459

QA Rl Foll A= 12.5840.24 nmoles 2 9|z
FAA Bl 57% Sl ® A E FoFo) 0,
1.0 2 2.0mM vitamin A Z 53 +L 81%,85
% @ 87% 7t Z4stgded 1.03 2.0mM  vita
min C £ 3¢ 3%}t 12% 2435w 0.1, 1.0
W 2.0mM vitamin E 532 8%, 9% 2 12%
7t Z45gel = 2.0mM vitamin £ oo 4 vitamin
A EAFL vitamin C1} vitamin E 4% 8 75
% v stk 2glm CCl, o) Qx3Es 34 5
o} gl Tl A& 8.57+ 0.24 nmoles 2 CCl, q} %o
g Fol wsle 14% Sstank CCl, & QR3E
Z @74 Fog o 0.1, 1.0 2 2.0mM vitamin
AZ FoAg 2 80%, 84% ¢ 86% 7t 24314

ov 0.1, 1.0 % 2.0mM vitamin C 5 F& 8%
8% @ 43% 7t Z4sigxm 0.1, 1.0 2 2.0mM
vitamin E F]Fol AL 12%, 13% 2 34%7 7
439tk = 2.0mM vitamin o] Fo4  vitamin

Eax vitamin C+} vitamin E S F 3}t 46 %
o 529% © Hasgth

1]

1

A. CCl,, phenobarbital, CCl, 2} phenobarbital,
glxlE w CCly ¢} 21X 57t 2 F e 7tx2 microso-
mal cytochrome P -4503} cytochrome by ¢f 3+
of "zl gk

Rechnagel 2 ¢] ® 34 935ty CCl, = A=
Hatel XA W4e deoAvty dget =3 Kul
karni ¢ Hodgson ®’ & 74| = | 2} mitochondria
44}, lysosyme <=4}, protein 34 o 4] 2 x| 8} pero-
xidation 59| $9% A4z 43A4T AL B
AP e CCl, %4 cytochrome P —4503} by
o} ghefol At U] EH.

Conney *? ;= phenobarbital -2- Fosla ¢}
Ao A5 7t microsome W E47 FrkE 3
2 A5 GBS A FEe LAY
Atz 2asigith

Bloomer ¢+ Boyer ®> &= phenobarbital %o 4] 7}
Z ®%7} £7t5m cytochrome P~ 4503  ligan:
ding¢ FAAFctn Bastgch olAL £ A
A phenobarbital & ®43519-g « cytochnme P -
450 3} cytochrome bg 7} 715l 3 AR sk

=25 QA 3E 58 et er FER g 4
Ags gk A e F4 49 el WEEEA
NEHIBS 1097 §o5" SGOT 7 AH4ss
vm asigrh 2 A4 AdAEFA4  cytoch
rome P~4503 cytochrome bg 2| ko] Zrpgh
W oh B 0] Rad wie AAstglen AR FTs be
patic microsomal enzyme-g $xA7ltte AS &
olste] F& zeojth aym CCl Fo F
barbital =¥ 91X 3E =439L o] cytochrome
P—450 5} cytochrome bg 7} 371% .2 phenobarbi-
tal 3 QlZ)E 7t CClyd od 7 €48 3544
= Aolgl Az=ty. o] phenobarbital 7 Q1235

microsome W] & 4410 FAL FiAFE BAF
AT ¢ 4 9z o= phenobarbital o] ¥ &
2 ¢ 4 A9

&
2
B
o
2

pheno-

2 b ode

e

B. CCl,, phenobarbital, CCl, ¢} phenobarbital
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Ax1E 9 CCl, 8 JAZE Foigh 359 hepatic
microsome o] 4 vitamin antioxidante] 212} lipid
peroxidation o] ¥ 3}

Lipid peroxidation & 2149} @9 A3 3l o
20w #Af radical FalHAEx F4AE peroxi-
de & 4 45} biomembrane 3 subcellular organel
of £4h-g 2@ gL

Ernster 8¢ Nordenbrand #® 2] ¥ 30| 2}3}% vita-
min A X lipid peroxidation 2| 73} o &l E3 o]
vitamin A 8] X 52 Z7}47|% microsome ol A
lipid peroxidation o} o 4| =}z stgrh

2 AYo A5 vitamin A E Fojstgg ) lipid
peroxidation o] #4495 FErst Sl et 2
43t 5= %7}%}:11 vitamin A& lipid pero-
xidation o] 75 oA BY YL TFelstgrh ol cy-
tochrome P -450 2] 4% SulslE AL E4 cy-
tochrome P —4505 lipid peroxidation & U3 &
A 7b P&E Aabste Ao s Andn

Brogan 5% 2
A ascorbate ] ¥zt 10mM Xc} Zu) lipid pero-
xidation o] 428 B mstgrh

2 A8 dl A5 ascorbate o] Fxst 1mM o4 o
o] lipid peroxidationo] 4 slE Aoz xol vi-
tamin C & %7 & 7 $ol sz ZA&ee
Aoz AzsTh

Kornbrust 8¢ Mavis ®*? = microsomal lipid pe
Fxol whule §H  a-toco-
pherol & in vivo 2 Foislgg = lipid peroxida-
dono] Fadehy gtk & AWM

2 Eoslg-o lipid peroxidation o] & A3 74
3 Hew Mo} vitamin EE endoplasmjc  reti-
culum o] 4 membrane & £x3 AP 2iEs
o] lipid peroxzidation-2 =3}t itz =&
e ¢ 4 Y3tk

Vitamin A, vitamin C % vitamin E & w] 35}
21 hepatic microsomal lipid peroxidation-& 3t

guinea- pig adrenal microsome of|

roxidation & vitamin E

vitamin

447 = SR L vitamin A, vitamin E g8 3 vite-
min Co olgith o] olzko| vitamin A,
C 9 vitamin E 2= liver microsomal lipid peroxida-
tion ¢ oA A7 & 78k dh4kEta| 24 biomembrane
s subcellular organel o] £41-g Wrlgcln A5
o,

vitamin

= g

Carbon tetrachloride, phenobarbital o g1zl 3% &

Hzd FolstgS o 2tz microsome w °FE w
Aol I 5= F49 cytochrome P-450 ®  cyto-
chrome by ¢} §hek wigl ol 7k F+f in vitro 2 vita-
FTEEE Fo

234 A%E o

min A, vitamin C ¥ vitamin E &
392w lipid peroxidation -g
2 2o,

1) CCl, & %cg T4 cytochrome P—450 3}
cytochrome bs e e dlzFol ulzsted 58 % ¢}
36 % Z4slgdow lipid peroxidation & 389% 7
43 g

2 ) Phenobarbital ¥ <x3% Fo Fal4E cyto-
chrome P —4503} cytochrome bg o ¥ake] dwlz
Zo) u|ste] 25 %~135% S715tg o lipid pero-
xidation & 309%~57% %7}stgl vk

3) CClye} phenobarbital == CCl, 9} 4l

2 g7 T T4 cytochrome P -—450 =}
cytochrome by 9] &3ko] CCly u} Foigt Fel ¥
el 8%, 35% E7}stgo lipid peroxidation
L 4%2% 14%  FrskgTh

4) CCl,, phenobarbital, CCl, & phenobarbital,
9dx1E @ CCly o x5S Fojgl 7o in vitro
2 vitamin A, vitamin C ® vitamin EZ Fsz4
2 7z B odslg-¢ o lipid peroxidation o] vitamin

2 FoAg FAAE 69%~87 % W4 43t
9.3, vitamin C & Fo3k FolH+ 3%~82% ¥4
oA #istglen vitamin EE FoA3% 7lAE 8
%~849% WA Fasignh
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