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ABSTRACT

In this study, we examined the effects of dietary fatty acids and vitamin E supplementation on antioxidant systems in the rar brain
regions. The Sprague Dawley rats were fed the experimental diets 3 - 4 wks prior to the conception. Experimental diet consisted of
10% fat(wt/wt) which were safflower 0il(SO, poor in w3 fatty acids), mixed oil(MO, P/M/S ratio = 1.03 : 145 : 1, w6/®3 ratio
= 6.3}, and mixed oil supplemented with vitamin E(ME : MO + 500mg vitamin E/kg diet). At 3 and 9 wecks of age of the
newborn rats, frontal cortex(FC), corpus striatum{CS$), hippocampus(H), cerebellum(CB) were dissected out from the whole brain.
Activities of glutathione peroxidase(GSH-Px), superoxide dismutase{SOD) and concentradons of malondialdehyde(MDA) were
measured. Dietary fatty acids were not effective in antioxidative system for rat brain. However, when vitamin E was supplemented
to the diet{ME), the activities of GSH-Px tended to increase in comparison to MO group. Therefore, the activities of GSH-Px of
FC and H at the age of 3 weeks showed significant differences(p < 0.05). The activities of Total-SOD tended to decrease in ME
group compared to MO group. There were significant differences(p < 0.05) in FC and CS at the age of 3 weeks. The activities of
Mn-SOD tended to increase and Cu, Zn-SOD tended to decrease when vitamin E was supplemented. The actvity levels of
antioxidative enzymes at the age of 3 weeks and 9 weeks were similar, This suggested that the activity level of antioxidative enzymes
reached to the adult level at the age of 3 weeks which is the end point of lactation period. The concentrations of MDA were not
altered by experimental diets. When the activities of antioxidant enzymes were compared, the activity of antioxidant enzymes were
the lowest in H and highest in FC. In conclusion, the antioxidative system were not altered by dietary fatty acid at the age of 3
weeks and 9 weeks, but the supplementation of vitamin E altered the antioxidative systems. Therefore, these findings should be
considered comprehensively in scope of the balance of various antioxidative systems and their interactions. (Korean J Nutrition 34(1)

1 14~22, 2001}
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Table 1. Composition of experimental diets(%)

Table 2. Fatty acid composition of dietary oils”

Experimental groups Fatty acid Safffower oiliS0) Mixed oil{MO)
Ingredient Sal_:ﬂower Mixed MO + Vit E 14:0 0.08 0.83
cil(SO) oil(MO) 16:0 5.45 2383
Carbohydrate"” 65.0 65.0 65.0 18:0 5.84 3.16
Protein: Casein 17.9 17.9 17.9 18:1 8.60 39.33
D1-Met 0.1 0.1 0.1 18 : 206 77.65 24.06
Fat: safflower oil 10 18 3w3 ND? 2.58
com oil 1.8 1.8 20:0 ND T
soy bean oil 0.5 0.5 200 3 ND ND
palm oil 45 45 20 : 406 0.18 06
canola oil 2.5 2.5 20:5 ND 0.7
menhaden oil 0.5 0.5 22 0 1 ND Tr
arachidonic acid 0.2 0.2 22 : 5w6 ND 0.1
Salt mixture® 4 4 4 22 6w3 ND 0.5
Vitamin mixture” 1 1 1 Total w6® 78.0 24.66
cme? 2 2 2 Total w3 - 39
o-tocopherol acetate Total wb/w3 6.3
supplementation - - 500 po 78.0 281
{mg/Kg dien M 9.1 40.0
1} Starch: sucrose = 80 : 20
2) AIN-76 vitamin mix: gkg of mix: thiamin HCl 0.6 riboflavin 0.6, 5 1.4 280
pyridoxine HCI 0.7, nicotinic acid 3. D-calcium pantothenate 1.6, PIMSS 6.9/0.8M 1.1/1.411

folic acid 0.2, D-biotin premix{1%) 2, cyanocobalamin(0.1%) 1, re-
tinyl palmitate{vitamin A} pre-mix(250,000iU/gm) 1, cholecalciferol
(400,0001U/g) 0.25, menaquinone (.05, sucrose 990. a-tocopherol 5

3) AIN-76 mineral mix: g/kg of mix: CaHPQO,, 500: NaCl, 74:
KzHaOszO, 220: K;SO4, 52; MgO, 24; MnCO;, 35 FECf,H;Oy,
6: CuCOs, 0.3: NaSeO,. 5HQ, 0.01; KIO,, 0.01; CrK(50,)..
12H,0, 0.55: sucrose, finely powdered, 118.03

4) Carboxylmethy! cellulose sodium salt

F(Cs), £ (CB)2 44918 T3l
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1) Values are expressed as relative % of total fatty acids
2) ND: Not detected
3) Tr: Trace amount
4) Total w6 =18 : 24+ 20:3 + 20: 4
5)Total @3 =18 :3+20:5+22:5+22:6
6) P Polyunsaturated fatty acids

M: Monounsaturated fatty acids

§: Saturated fatty acids
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Table 3. Superoxide dismutase activities in rat brain regions at the age of 3 & 9 weeks
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{U/mg protein)

o Mn-SOD Cu, Zn-SOD Total-SOD
Brain regions Groups
3rd week 9th week Ird week gth week 3rd week 9th week
50 350+ 1.16 353+ 015 444 1032 495+ 157 708+ 014  8.24+ 0.67
FC MO 3.61 + 0.90 372+ 0170 397+ 0160 481+ 156 754 £ 015 845+ (.93
ME 3.07 + 0.55 489 + 1.58° 2444015 352+ 1.64 5524017 753+ 1.15
SO 3.89 + 1.10 330+ 0.71 406+ 0.12* 451 £ 1.63 7.53 £ 044  7.84+ 2.03
Cs MO 30 £ 043 273+ 071 447 + 014 412 1 0.89 7.43 +£ 033 682+ 2.03
ME 3.34 = 0.94 3.23 £ 033 321+ 049 333 4 0.92 6.0 +032 615+ 077
SO 239+ 042 252+ 037 3.05+ 140 321+£1.23 5.46 + 1,18 574 £ 1.21
cs MO 261 £ 0.39 2.63 + 0.45 384+ 077 352 + 0.73 547 + 0.66 6.12 + 0.65
ME 3.03 £ 0.46 2.95 + 0.93 267 £ 0.93 254 + .92 454 + 1.23 5.44 + 1.41
SO 217+ 015 258+ 0.29 1.36 + 0.48 121+ 055 354 + 052 3.83 £ 0.66
H MO 201018 235+ 0.34 1.36 + 0.32 1.72 £ 0.24 377 £ 038 4.10+ 043
ME 253+ 006  2.14 + 0.35 0.86 + (.25 1.05 £ 0.41 312+ 037 3.18 £+ 047

Values are mean + S.EM of 6 rats

Values with the same letters are not significantly different from the others within the same brain region(p < 0.05)
FC: Frontal cortex, CS: Corpus striatum, CB: Cerebellum, H: Hippocampus, $O: Safflower oil, MO: Mixed oil, ME: MO + vitamin E
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Table 4. Glutathione peroxidase(GSH-Px) activities and malondialdehyde(MDA) concentrations in rat brain regions at the age of 3 & 9

weeks
Brain regions Groups GSH-Px(U/mg protein} MDA(nmole/mg protein}
3rd week 9th week 3rd week 9th week
SO 26.50 + 1.84° 27.23 + 4.0 3.48 + 0.43 3.17 + 0.41
FC MO 26.31 + 0.44° 2713+ 3495 3.31 £ 047 3.13 £ 030
ME 29.16 £ 0.54° 30.23 + 2.02 3.24 + 0.57 232 + 042
50 20.49 + 5.63 21.87 + 2.51 3.18 £ 0.51 411+ 059
cs MO 2226 + 2.82 2335+ 186 3,65+ 0.51 3.62 £ 0.64
ME 2310+ 374 2423+ 3.1 370+ 092 3.82 + 0.46
50 20.77 + 1.35 21.13 + 3.24 359+ 0.21 4.04 + 0.26
CcB MO 23.85 + 3.35 22.56 + 3.65 332+ 047 448 + 0.78
ME 20.44 + 3.32 2495 + 3.40 3.70 + 0.69 3.73 £ 087
50 14.60 + 1.96° 16.89 + 3.34 4.22 + 0.51 3.85 + 0.69
H MO 17.01 + 0.68° 17.46 + 2.89 3.35 + 0,52 3.55 % 0.36
ME 2003 £ 1.64° 18,65 + 2.58 3.66 + 0.45 3.97 + 0.49

Values are mean + S.E.M of 6 rats

Values with the same letters are not significantly different from the others within the same brain region(p < 0.05)
FC: Frontal cortex, CS: Corpus striatum, CB: Cerebellum, H: Hippacampus, SO: Safflower oil, MO: Mixed oil, ME: MO + vitamin E
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Fig. 1. Total-SOD activities in the rat brain regions at the age of 3 &
9 weeks. FC : frontal cortex, CS : Corpus striatum, CB : Cerebellum,
H : Hippocampus, SO : Safflower oil, MO : Mixed oil, ME : MO+4-vi-
tamin E. Values with the same letters are not significantly different
from the others within the same week(p < 0.05).
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Fig. 2. Glutathione peroxidase activities in the rat brain regions at
the age of 3 & 9 weeks. FC : Frontal cortex, C5 : Corpus striatum,
CB : Cerehellum, H : Hippocampus, SO : Safflower oil, MO @ Mixed
oil, ME : MO-+vitamin E. Values with the same letters are not sig-
nificantly different from the others within the same week(p < 0.05).
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