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=ABSTRACT =

The Effects of Vitamin Antioxidants on Lipid Peroxidation

in Rat Liver Microsomes

Yoon-Ae Ham, Young-Sook Hong & Nak-Eung Sung

Department of Biochemistry College of Medicine Ewha Womans University

We observed the effect of the administration of vitamin A, C and E with
f-naphthoflavone and piperonyl butoxide on cytochrome P—450 level and lipid
peroxidation in rats liver.

The level of hepatic cytochrome P 450 decreased after vitamin A, C and E was
adminstration. In contrast, S-naphthoflavone, when administered with vitamin
A,C and E, the increase of cytochrome P —450 was prevented.

Lipid peroxidation was decreased after vitamin A, C, and E was administer
ed. Moreover when f-naphthoflavone was administered together with vitamin A, C
and E lipid peroxidation was not increased, When piperonyl butoxide was adminis-
tered together with vitamin A, C and E, both cytochrome P—450 and lipid peroxida-
tion were decreased.

These results indicate that vitamin antioxidants can prevent lipid peroxidation
by a cytochrome P - 450 dependent terminal oxidase system in rat liver micro-
somes.
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a8 W vitamin E 9 o2 £F9 an-

3 2astg ek
tioxidant &

2 microsomal lipid peroxidation-& =+
& A7) o 24 microsomal membrane 3} unsaturated
fatty acid & A4" o2 §2 474 Fvh Zalkin 7 Ta-
ppel ) & vitamin E 7} 2% £ 7222 mitoch-
ondria 7} A= 79 7kx A mitochondria & v} lipid
peroxidation o] £ b= glety B3l =g in
vitro ol 4 butylated hydroxytoluene!, @ - toco-
pherol > 22 antioxidant == NA DPH — dependent
lipid peroxidation ¢ z+44171= in vivoo] 4 a—
tocopherol ™ = promethazine !> 3 7o antioxi-
dant & o8-8 o} NADPH - dependent lipid
peroxidation ©] 74 =5}l B art gl th

g}s  ascorbic acid & antioxidant 2 = g43}o lipid
peroxidation & o A 4|71 c}® 7 F P ow, EZMW 2
vitamin A, vitamin C % vitamin E & Z 48 % o
cytochrome P —450 ¢ &4 3 2 — acetylaminofluorene
o] hydroxylation o] 4 =rl3 ¥ w34 vk Haugen *»
%.& fB-naphthoflavone -2 8z %352 o hepa-
tic microsomal monooxygenase activity 7} Z7}5}+=

cytochrome P —-450 9] g4 = Z71%8-& 2 us %)

B AN A= 8 FE «fgslo] vitamin A, vitamin

1t

C o vitamin E & %= & c}24 34 in vivoz &
o}gt 3 cytochrome P —450 - =E3< B-naph-
thoflavone 2 vitamin A, vitamin C 2 vitamin E

o} 4| %8 F, cytochrome P -450 oA 5o
piperony! butoxide & vitamin A ¥ vitamin E ¢} ¢
A Byt Fell 4 cytochrome P —450 &4 o] W 3sisl
lipid peroxidation o] o #2482 o Fsled 7 AAE
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B- 4%
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0.5ml/day & 279z 79 %
M2HEFT :dz7or 4% 100g % corn oil 0.2
ml/day = 14 ¢ Ec} stomach tube & s}&3td #
T Fodsigith
H 3 A&7 . Vitamin A (5,0001U/100g /day in co-

m oil) & 149 F9l stomach tube & &3}l 7

T Folstglth

M4 4B Vitamin A(10,000IU/100g/day in
corn oil) & 149 %<& stomach tube & A}8351o
BAF FoAsAh
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fraction & -2} 519 ©F. microsomal cytochrome P
~450 2] g2 molar extinction coefficient 9l mm '
cm & AF25te] Omura o} Sato 9™ o ola) &3
drh =¥ 232 Lowry 4™ o2 243519
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slel o} Lipid peroxidation 3 4 5%+ malond-
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A Eojgl 7, vitamin A ¢} piperonyl butoxide
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7 Fol§ Fo| cytochrome P —450 412 =
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Table 1. The level of hepatic microsomal cytoch-
rome P —450 by vitamin A, vitamin A
with pg-naphthoflavone, and vitamin A
with piperonyl butoxide treated rats

Cytochrome P —~450

Group nmoles /0.1ml| nmoles /mg
microsome protein
Corn oil 4.90 +0.39 | 6.46 +0.02

Vitamin A 5000IU | 6.78-+0.26 | 3.87 +0.15*
Vitamin A 5,000 IU +| 12.50 +-0.90 | 6.98 +0.50%*

g ~NF

Vitamin A 5,000 TU+| 6.59+0.31 | 3.914-0.13*
PB

Vitamin A 10000IU | 6.41 40.26 | 3.27 £0.21%

Vitamin A 10,000IU+ 2.33+0.41 | 4.40--0.03*
8 —NF

Vitamin A 10,000TU+ 4.40 +0.34 | 3.06 +0.24*%
PB

B-NF : B-—naphthoflavone,
PB : Piperonyl butoxide
Each value represents mean-1-S.D of 6 experi-
ments.
* Significantly different from. control value
P < 0.001
* x Significantly different from. control value
P (0.0

Table 2. The level of hepatic microsomal cytoch-
rome P —450 by vitamin E, vitamin E
with JB—naphthoflavone, and vitamin E
with piperonyl butoxide treated rats

Cytochrome P —450
Group nmoles /0.1ml | nmoles /mg
microsome protein
Corn oil 4.90 +0.39 6.46 +-0.02
Vitamin E 12mg 8.064+0.52 | 4.35+0.28%
Vitamin E 12mg+8 - 859 +0.23 5.42 4-0.68* *
NF
Vitamin E 12mg+PB| 4.40 +0.00 3.15 -+0.00*
Vitamin E 50mg 6.05 +0.75 3.81 +0.57*
Vitamin E 50mg-+8—-| 82440.39 4.72 4-0.22 %
NF
Vitamin E 50mg+PB| 8.38--1.25 | 3.06 +0.38*

B-NF : B-naphthoflavone, PB: Piperonyl
butoxide, Each value represents
mean +=S.D of 6 experiments
* Significantly different from control value
P ¢ 0.001
** Significantly different from control value
P ¢ 0.01

3

F 14 ¥ v}l 7+o] microsomal cytochrome
P -450 &2 vitamin A 5,000IU %« &, vitamin
A 10,000IU %o} Fo] Z+7 3.87 +-0.15 nmoles /mg
protein, _3.27—_!:0.21 nmoles /mg protein o2 oz
7 6.46 +-0.02 nmoles /mg protein o} w8} 40 % ,
49% Zr4 kg rh

Vitamin A 5,0000U ¢}- S-—naphthoflavone2 ¢t
7 Fodd F2 6.98 4050 nmoles/mg protein o 2
g 2ol & 8% Zrbsiglm vitamin A 10,0001U
9} B-—naphthoflavone & 374 Hd3 F& 4.40 +
0.03 nmoles /mg protein © % v xF W} 32% ZH4
kg th Vitamin A 5,000IU ¢} piperonyl butoxide
Z 37 FA8 F vitamin A 10,000 IU ¢} pipero-
nyl butoxide & ¥ Eo8 <& 3.91+0.13 nmol-
es/mg protein, 3.06 - 0.24 nmoles/mg proteino
2 W z2Fl ¥ ZF 29%, 53 % H4skich

‘B. Vitamin E, vitamin E ¢} p—naphthoflavone

< & %8l F, vitamin E 9} piperonyl butoxide
E g7 Eogl #9 cytochrome P —~450 49

o
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F 20 4 w2 uiel o] microsomal cytochrome
P —450 ¥g.e vitamin E 12mg §of 3 F; vitamin
E 50mg &oFo] 7z 4.35+0.28 nmoles /mg pro-
tein, 3.81 4 0.57 nmoles /mg protein o 2 =@ ZF 6.
46 + 0.02 nmoles /mg protein o] #]&f 33%, 41 %
24549 o,

Vitamin E 12mg 3} pf—naphthoflavone - 37

1o ol

o4} 7, vitamin E 50mg 3} f—naphthoflavone &
A Bo38 & 27k 5.42-4-0.68 nmoles /mg protein,
4,72 +0.22 nmoles /mg protein o2 o 27 w3
16 %, 279% 7443513 ow] vitamin E 12mg 3 pipe-
ronyl butoxide & & Xoidl i, vitamin 50mg 3}
piperonyl butoxide & ¥4 Fog L #z 3.16
+ 0.00 nmoles /mg protein, 3.06 -+ 0.38 nmoles /mg
protein o £ wlzFol ula 51 % 53% 3F43HsTh

C. VitaminC, vitamin C 2} B-—naphthoflavone-&
A Eolgk 79 cytochrome P —450 -4 2] #s}

% 304 »i upel 7o] microsomal P —450 ¥z
2 vitamin C 10mg %o, vitamin C 50mg %o
o] ztzt 3.85+40.17 nmoles /mg protein, 3.84 +
0.50 nmoles /mg protein o & wWxF 5.84 + 0.25
nmoles /mg protein ol #ls] 25 34 % 343513 ch
Vitamin C 10mg s} B-naphthoflavone 3 g7 F
o1t ¥, vitamin C 50mg 3} S-naphthoflavone &
A =g 7o A7 4.68+1.07 nmoles /mg pro-

Table 3. The level of hepatic microsomal cytoch-
rome P -450 by vitamin C, and vitamin
C with S-—naphthoflavone treated rats

Cytochrome P —450
Group nmoles /0.1ml | nmoles /mg
microsome protein
Saline 9.4840.43 | 5.84-+0.25
Vitamin C 10mg 6.66 +-0.30 385 +0.17%
Vitamin C 10mg+ f—| 14.22+3.27 | 4.6841.07
NF

Vitamin C 50mg 8.79+1.19 3.84 4+-0.52*
Vitamin C 5011\111I§+ B—-111.90 +1.62 4.76 +0.65

8—NF : B—naphthoflavone.
Each value represents mean +S.D of 6 experi-
ments.
x Significantly different from control value
P < 0.001

tein, 4.76--0.65 nmoles /mg protein © 2 20 %, 18
% #4385 Eh
ol4o] AFE 2 vitamin A, vitamin C 3 vitamin
= cytochrome P -450 o] #4-2 4 4)7] & vita-
min antioxidant = =zg8-¢ o 5 vk =% -
naphthoflavone = piperonyl butoxide & ¥4 Fof
-2 « p-naphthoflavone & cytochrome P —-450

oo

fx2x e piperonyl butoxide = oA E3 & &
a & Ak

D. =z Al&lel lipid peroxzidation o} w3}

Lipid peroxidation A3l 44 =& malondialdehyde
ke 2E Aol dxel os A5 FLdhget
(% 4,5,6). % 404 2= upel o] vitamin A
5,000IU2}- p-—naphthoflavone & 7 Fo§ T-&
8.00 +0.26 nmoles 2 vitamin A 5000IU FoF 2.
58 +0.28 nmoles & vl @mwste] oF 3w Frlatgrh
Piperonyl butoxide & &7 F o3l #.& vitamin A
ok Bk 3 wlasted g WEas govh

Vitamin E 5% T 5014 ¥ upo} o] B E
AP Fol xFRer T9%~8B % AT F4£F ¥
ot} 4} vitamin E o piperonyl butoxide & %t
A Eog F5 vitamin En} Fod 3 Fof vl adlto
ool g HEs gk

Table 4. Effects of vitamin A, vitamin A with
B —naphthoflavone and vitamin A with
piperonyl butoxide on hepatic microsom-
al lipid peroxidation in rats

Lipid peroxide
Group actde e

protein / 30 min})
Corn oil 14.17 4-0.26
Vitamin A 5,0001U 2.58 +0.28*
Vitamin A 5000 IU+ 8—NF 8,00 +0.26*
Vitamin A 5,000 TU+PB 2.70+0.43*
Vitamin A 10,000 IU 2.68 +0.18%
Vitamin A 10,0001U+ 8—-NF 2.75+0.14*
Vitamin A 10,000 1U +PB 2.344-0.24%

Each value represents mean+S.D of 6 experi-
ments.
* Significantly different from control value
P ¢ 0.001
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Table 5. Effects of vitamin E, vitamin E with
B—naphthoflavone and vitamin E with
piperonyl butoxide on hepatic microsom-

al lipid peroxidation in rats

Lipid peroxide
G (nmoles of malondi-
roup aldehyde /mg /protein
/30 min)
Corn oil 14.17 +0.26
Vitamin E 12mg 2.64+0.18%
Vitamin E 12mg + —NF 2.724+0.11 %
Vitamin E 12mg-+PB 2.78 4-0.22*%
Vitamin E 50mg 2.46 +0.26*
Vitamin E 50mg+ 8~ NF 2.96 4 0.39*
Vitamin E 50mg + PB 2.35+0.18*

Each value represents mean+S.D of 6 experi-
ments
* Significantly different from control value
P { 0.001

Table 6. Effects of vitamin C, and vitamin C with
B~ naphthoflavone on hepatic microsom-
al lipid peroxidation in rats

Lipid peroxide
| i
30 min)
Saline 10.54+0.24
Vitamin C 10mg 5.45 +0.,99*
Vitamin C 10mg+ f— NF 9.90 +-0.13
Vitamin C 50mg 2.19+0.12%
Vitamin C 50mg+ S—NF 11.46 4-0.24*

Each value represents mean-+S.D of 6 experi-
ments
* Significantly different from control value
P ¢ 0.001

Vitamin C oI F2 £ 614 BE ul9) o] mE
Ay 7ol vzzr) 7434k 28 vitamin C
A FAdt T2 9
90 4-0.13 nmoles % vitamin C 10mg 5% 5.45+
0.99 nmoles o] #|s] 82% Z7}5lg w
mg 7} f-naphthoflavone & &7 T3 7o 11.46
7+ 0.24 nmoles £ vitamin C 50mg FoF 2.19+
0.12 nmoles o w]sled oF 5w Zslstgch

10mg 3t B~ naphthoflavone &

vitamin C 50

o]4te] A3z p-naphthoflavone & cytochrome
P-450 o] §E%19 ®mub o}zl lipid peroxida-
tion £ F7F A& o 4 olgdrh a2 piperonyl
butoxide &= cytochrome P —450 ¢ 24 2 7+ 4] 7]
W lipid peroxidation ol = v of3ko] ¢l gt}

a

w

A. Vitamin antioxidanteo| 2%} 3% 71z4 mi-
crosome & cytochrome P —-450 &4 9 w3}
01;5] ol:

moprotein 4%l cytochrome P —450 2] oo} mi-

o}i} 3leEA 52 2 microsomal he-

xed function oxidase Z4-g Z71AlA Aol Azl
S FrA A e A o) g EEgrh ol e
H]-B}]i oja] ¢FE-E.2 cytochrome P 450 31 3} =
= A Ay =E Aoz FLeld ghzAd 4
ok 171 71 = &eh
Vitamin antioxidant & Z}% % microsome 9| cyto-
chrome P —-450 g4 -3 odxlA]y]= =4 hydroxyla-
tion = A AR o] uhelx] wl grh A Y ol 4

vitamin antioxidant & vitamin A, vitamin C 7! vi-

of %,] biotransformation -2  #} 2

tamin E & 3 Fo35lg9w v} 74% 32 microsome
9| cytochrome P —450 ¥4jo] 22| gl 745 g}

oj#l Zili= olE vitamin o] Ashulr] S o A
olzt Atz 5w lipid peroxidation & =A3stod Fql
staztk a9 Th

B. Vitamin antioxidante] ]3]l 2

@

W

Zrz4 lipid
peroxidation 2| v 3}

Lipid peroxidation & oxygen 3} lipid ¢] == 4
2o 7 free radical intermediate ¢} semistable pe-
roxide & A 4 §}v} biomembrane 3 subcellular or-
ganel & lipid peroxidation £4+9] 3 a3} 297} 5
o}

Ernster ¢} Nordenbrand ®’ = vitamin A 7} lipid
peroxidation 2} 73 dAERAZ rs 100°M o
malondialdehyde 414 93] A5 vitamin A
7t 23 5 279 microsomeed] 4 lipid peroxidation
S gA A7) nl vitamin A 55 Sy Ak &

aatgeh £ 4o} 4 vitamin A F  Fo

[+
=
-
o lipid peroxidationo] 83% 74E S X £
+

2 30 3 e
w32 L

th. o] & vitamin A 7} lipid peroxidation & 9
AYg A Aste Aotk

Brogan £*’ .2 guinea —pig adrenal microsome
o 4 ascorbate ¥% 7} 107*M xr} 2 o} lipid pe-
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FAF 247t 05 Basigch Wo-
ght 5% & ascorbate 7} lipid peroxidation -& H}=]
e ®l glol 4l vitamin E o} @4 2g3te, A H

0o

¥ 5o} 4= liver microsomal lipid peroxidatinn &

roxidation 2]

2727} pulmonary microsomal lipid peroxida-
tion .2 A7ty ¥ usigch £ AP 4 50mg
FoJg & o lipid peroxidatione] 80
% Z45E Aoz xol vikamin C: 57 &L

7.2 71gl antioxidant 2 =85} Ao 2 45 =t

9] ascorbate &

Microsomal lipid 2] peroxidation -& microsomal
vitamin E & 3kl o w) @ 51,
vivo 2 %3-S o] microsome ¢ NADPH -depen-
dadebs ¥aE 9lth

240 B4 F2

a—tocopherol g in

dent lipid peroxidation ¢] %
&%t vitamin E 7} 23 5 5E¢)
%A ¥} lipid peroxidation o] o o] dofudriwm
stk 2 44 vitamin EE T3¢ # lipid
peroxidation ¢] &#3] Z 43 Ao =2 »ol vitamin
E = endoplasmic reticulum o] 4 membrane 2} un-
saturated fatty acid & ¥.33}w] lipid peroxidation
< =] 5}& antioxidant 2 28-S o £+ ggtTh

olate] AztExm no} vitamin A, vitamin C o vi-
tamin E &= 8152 7122 microsomal lipid peroxi-
dation -2 9} A A} 7] 75l antioxidant 24 biomem-
brane 3 subcellular organel o] £4+-5 ¥R|gely &
4 Uk

= =

g # o] vitamin A, vitamin C g vitamin E & in
vivo 2 43 2 o hepatic microsomal cytochrome
P -450 ¢ g3 lipid peroxidation g =7 % 1} ¢}
o3 2o H42L dgrh

1) Vitamin A Fo|F, vitamin A o} B—naphtho-
flavone & &7 Folgl F 2 vitamin A 9} piperonyl
butoxide 2 &7 =g ¢ cytochrome P - 450
g4 32%~53% 7433,
& 44%~83% 45t

2) Vitamin E %2,
flavone 2 8tA Eo4&F 7 2 vitamin E ¢} piperonyl
butoxide & &4 F gt ¥2 cytochrome P —450
gdo 16 %~539% 745+
2 79 9%~83% Zr4= glvh

3) Vitamin C Foi g vitamin C 2} f-naph-
thoflavone & %7 ®oidt 79 cytochrome P —450

1, lipid peroxidation

vitamin E ¢ g—naphtho-

3, lipid peroxidation

242 18 %~34 % 4535, vitamin C F o9
lipid peroxidation & 48 %~79 % Z4slgdth 28
1 vitamin C ¢ B— naphthoflavone & 37 Fojg
2| lipid peroxidation & vitamin C £ F 8w}l 2
~ 5w F7tshglvh
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