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Vitamin E 7in vivo Studies on the Activity of Antioxidant Enzymes
and CYP2E1 Expression in High PUFA-treated Brains

Munji Choil, Hyunkyung Kiml, and Myoungsook Lee”

!Research Institute of Obesity Sciences and
“)Dept. of Food and Nutrition, Sungshin University, Seoul 142-732, Korea

Abstract

It is shown that the risk of chronic disease is increased not only by the concentration of fat in the diet but
also by the composition of dietary fatty acids. We investigated the anti-oxidant effects of vitamin E on dietary
polyunsaturated fatty acid-fed mice. Ninety male Sprague-Dawley rats were randomly divided into 9 groups:
a normal diet group (C), 4 dietary polyunsaturated fatty acid diet groups (OA, LA, LNA, DHA), and 4 dietary
polyunsaturated fatty acid diet with 0.05% vitamin E groups (OAE, LAE, LNAE, DHAE). The food efficiency
in the dietary polyunsaturated fatty acid diet groups was higher than in the normal diet groups. The concentration
of malondialdehyde (MDA) was significantly increased by LA and DHA fatty acids. Vitamin E significantly
decreased LA and LHA-induced lipid peroxidation. The activity of superoxide dismutase and glutathione perox-
idase was increased in the dietary polyunsaturated fatty acid diet groups compared to the control group, while
these were decreased by supplements with vitamin E, except in the OAE group. Also, the protein expression
of CYP2E1 was significantly increased in only the LNA group, while these were decreased by supplements
with vitamin E. These results taken together indicate that vitamin E may have positive effects on a dietary
polyunsaturated fatty acid diet-induced oxidative stress in brain tissue.
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Al2=¥le] 91t Superoxide dlsmutase(SOD), glutathione
peroxidase(GPx), catalase(CAT) 53 & &4+l 847
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Table 1. Composition of experimental diet for nine groups
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et B AFE %% PUFA AHE At Eg 27t
=9 FHolA vIER E9 7t 2o)7t ¥ 3atkslas
2 cytochrome P450 E24A(CYP2ED)S] &4 v X &=
& #EstH, PUFAC gt vlEtRl E9] &4ks 5945
THFOEZN st EY 29 AHE HEH] HYF 2
Blo] #3 dWAAE ALt AL 3T

of

A2 W

gz.&

=29 A=

& o] Sprage-DawleyAl 7 8F (85.8+5 g)& 13+
7]5—*—1 o]2 F-g A7l & Yt 3% (randomized block design)
o we} 10v}2] 4 9 (Control, OA, OAE, LA, LAE, LNA,
LNAE, DHA, DHAE)2. 2 U+ttt Ad 24 o] (Table 1)=&
AIN-76& 7182 0]2 2T (0), 10% B fF H7k
(oleic acid; OA, Virgin, Seoul, Korea), 10% <55 7}
T (linoleic acid; LA, 4, Seoul, Korea), 10% 717 A7}
(linolenic acid; LNA, CJ, Seoul, Korea), 10% o]
(docosahexaenoic acid; DHA, A8 97}, Seoul, Korea) %
2o] BEE3IAHAF AL g ZA ) 0.05% a—tocopherol(Sigma
St. Louis, MO, USA) #7I+o 2 Yo 8F 3o
), B3 2ole AFEA AT F U=EF %’36}033} A
F2 F 13, Aol dAHe md A A1zl SA AT
A

18 7)17F B¢ APFTEL 25 214+12°C §AHE &
J

TriS*HC1(154 mM KCL 50 mM Tris-HCl, 1 mM EDTA,

(unit: g/100 g diet)

C OA OAE LA LAE LNA LNAE DHA DHAE
Casein 20 20 20 20 20 20 20 20 20
Corn starch 65 425 425 425 425 425 425 425 425
Cellulose 5 175 175 175 175 175 175 175 175
DL-Methionine 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Choline 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Mineral mixture” 35 35 35 35 35 35 35 35 35
Vitamin mixture” 1 1 1 1 1 1 1 1 1
Corn oil 5 5 5 5 5 5 5 5 5
Parm oil - - - — — — — —
Olive oil — 10 10 — — — — — —
Linoleic acid - - - 10 10 — - - —
Linolenid acid - - - - - 10 10 - -
DHA — — - - — — — 10 10
a-tocopherol — — 0.05 — 0.05 — 0.05 — 0.05

DAIN-76 mineral mixture.” AIN-76 vitamin mixture.

Abbreviations; C: control, OA: oleic acid, OAE: oleic acid+vit E, LA: linoleic acid, LAE: linoleic acid+ vit E, LNA: linolenic acid,
LNAE: linolenic acid+vit E, DHA: docosahexaenoic acid, DHAE: docosahexaenoic acid+vit E.
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Crumlin, UK)E ©]&-3} SA3ATE 1 unite A-54tstsE
50% Walstet] B3 a4 oA A&l & A|E
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2 et
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X vpo]ZZES 10% SDS polyacrylamide gelol] 293}
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Fig. 1. Effects of vitamin E with on body weight change in
rats fed with various types of dietary fatty acids for 8 weeks.
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Table 2. Additional effects of vitamin E on mean daily body weight gains, diet intakes and food efficiency in 8 weeks fed

rat with various fatty acids

C OA OAE LA LAE LNA LNAE DHA DHAE
Body weight 3.96 410 438 434 4.25 4.08 5.01 428 4.89
gains (g/day) +0.15% +0.27° +0.31" +0.27" +0.13" +0.22¢ +0.34° +0.20™ +0.17
Diet intakes 17.08 14.46 14.83 15.31 13.90 13.88 18.10 15.25 16.76
(g/day) +5.26° +4.19% +4.02 +3.90° +3.01¢ +4.31¢ +4.17 +4.28° +4.20
Food efficiency 0.23 0.28 0.30 0.28 0.31 0.29 0.28 0.28 0.29
(/day) +0.01¢ +0.02° +0.02° +0.02" +0.01° +0.02% +0.02° +0.01™ +0.01°

"Mean +SD. Different superscripts describe the statistical differences among the all 9 groups with p<0.05.
Abbreviations; C: control, OA: oleic acid, OAE: oleic acid+vit E, LA: linoleic acid, LAE: linoleic acid+ vit E, LNA: linolenic acid,

LNAE: linolenic acid+vit E, DHA: docosahexaenoic acid, DHAE:

docosahexaenoic acid+vit E.
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Fig. 2. Effects of vitamin E on lipid peroxides of brain in rats
fed with various types of dietary fatty acids for 8 weeks.
Different letters indicate different groups with significant stat—
istical differences. “Significant differences between fatty acid
groups and fatty acid plus vitamin E groups, each respectively
p<0.05.
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Fig. 3. Effects of vitamin E on SOD activity of brain in rats
fed with various types of dietary fatty acids for 8 weeks.
Different letters indicate different groups with significant stat—
istical differences. “Significant differences between fatty acid groups
and fatty acid plus vitamin E groups, each respectively p<0.05.
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Fig. 4. Effects of vitamin E on GPx activity of brain in rats
fed with various types of dietary fatty acids for 8 weeks.
Different letters indicate different groups with significant stat—
istical differences. “Significant differences between fatty acid groups
and fatty acid plus vitamin E groups, each respectively p<0.05.
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groups with significant statistical differences. "Significant differ—
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groups, each respectively p<0.05.
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