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ABSTRACT

The remarkable change of phenomenon induced by stress increase energy metabolism that can induce many reactive
oxygen species (ROS) production. ROS can peroxidize celiular macromolecules including lipid and protein. The
object of this study was to investigate whether stress may induce cellular damage by producing ROS and whether
vitamin E, as a strong lipid-soluble antioxidant, can protect cells against reactive oxygen species produced by noise and
immobilization stress in SD rats. The stress group increased 5-hydroxyindole aceti acid (5-HIAA), one of the stress
hormone, in brain tissue and free fatty acid in plasma. Vitamin E treatment had no effect on 5-HIAA but free fatty acid
contents decreased with a fortified vitamin E diet. Furthermore, the body weight of vitamin E-treated rats increased
more than that of the stress group. Lipid peroxidation and protein degradation as an index of oxidative damage in brain
tissue decreased with the use of the fortified vitamin E diet supplement. The results suggest that vitamin E supplements
have a protective effect against noise and immobilization stress-induced oxidative damage in brain tissue. (Korean J

Nutrition 36(6) : 570~576, 2003)
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Table 1. Composition of experimental diet

Ingredients Control diet (%) Vitamin E diet (%)
Sucrose 4523 44.83
Cormn starch 20 20
Casein (vitamin free) 20 20
Cellulose 5 5
Lard 5 5
Mineral mixture” 35 35
Vitamin mixture” 1.0 1.0
Choline chloride 0.2 : 0.2
DL-methionine 0.07 0.07
Vitamin E” 0 0.4

Sum 100 100

1) Composition of mineral mixture (g/kg mixture) : CaHPO, 500 g,
NaCl 74 g, K50, 52 g, potassium citrate monohydrate 220 g,
managanous carbonate (43 - 48% Mn) 3.5 g, MgO 24 g, ferric
citrate (16 — 17%) 6.0 g, zinc carbonate 1.6 g, NaSeO:5H,.0
0.01 g. cupric sulfate 0.55 g KIO; 0.01 g, chromium potassium
sulfate 0.55 g, sucrose finely powdered 1180 g

2) Composition of vitamin mixture (mg/g mixture) : thiamine HCI
590 mg, riboflavin 590 mg, pyridoxine HCI 290 mg, nicotinic
acid 2940 mg, folic acid 20 mg, D-cacium pantothenate 2350
mg. D-biotin 10 mg, Vit.Biz 2 mg, Vit.A 932 mg,Vit.D; 5.82 mg,
Vit.K 60 mg, Vit.E 13.3 mg

3) Vitamin E: di- 2 tocopherol 50% (Roche)
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Fig. 1. Change of plasma vitamin E concentration in rat plasma
fed fortified vitamin E diet during 4 weeks, *p <0.05 compared
with CON and SNE group.
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Fig. 2. Body weight change during experimental pericids on SD
rat, *p <0.05 compared with CON group.
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Fig. 3. Change of 5-hydroxyindole acetic acid in brain and free
fatty acid in plasma after noise and immobilization stress for 4
weeks.

20 60
£ Brain
£ Plasma L50
- g
T 15 L €
1Y T
° T 40 §
a fan
> £
E 104 30 ©
° £
E 3
= L 7]
2 20 %
< 5+ o
= Lo
S
0 0
Control SNE SE
Group

Fig. 4. Effects of vitamin E on TBARS contents in rat brain and pla-
sma after noise and immobilization stress for 4 weeks, *p <0.05
compared with CON and SNE group.
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Fig. 8. Effects of vitamin E on protein carbonylation and degrada-
tion in rat brain after noise and immobilization stress for 4 weeks.
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Fig. 6. Change of superoxide dismutase activity in rat brain after
noise and immobilization stress for 4 weeks.
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Fig. 7. Effects of vitamin E on total glutathione and GSH/GSSG ra-
fio in rat brain after noise and immobilization stress for 4 weeks.
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