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Abstract

This study was observed the effect of n6 and n3 polyunsaturated fatty acids of dietary corn oil and fish
oil which was supplemented with similar levels of tocopherol in high fat diet on the levels of tocopherol,
malondialdehyde (MDA) productions of plasma and tissues of rats. Also RBC hemolysis, superoxide dismut-
ase (SOD) and glutathione peroxidase (GSH-Px) activities in liver were determined. Male Sprague Dawley
rats were fed high fat(40%Cal) diet which was different only in fatty acid composition for 6 weeks. Dietary
fats were beef tallow(BT) as a source of saturated fatty acid, corn 0il(CO) for n6 linoleic acid(LLA) and fish
0il(FO) for n3 eicosapentaenoic acid (EPA) + docosahexaenoic acid (DHA).

Plasma and liver tocopherol levels were lowered by n3 PUFA, but there was no difference in malondial-
dehyde(MDA) level by different dietary PUFA. However, MDA content of RBC and hemolysis were
increased by n3 PUFA. MDA content, superoxide dismutase (SOD) and glutathione peroxidase(GSH-Px)
activities in liver were increased in more unsaturated dietary fat groups. Especially, SOD activity was
increased in proportion to the degree of fat unsaturation,
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Table 1. Composition of experimental diets

Constituents g /100g diet
Corn starch 46.8
Casein 23.4
DL-Methionine 0.3
Fat or oil?
BT group bt 20.8
CO group co 10.2
cc 10.6
FO group fo 9.7
co 0.8
cc 10.3
Salt mixture? 3.2
Zinc mixture®’ 0.8
Vitamin mixture?’ 1.0
a- Cellulose 3.7

1) 3 mg Vitamin A and 1.5 mg Vitamin D were dis-
solved in 150 g oil.

2) Hubble Mendel Wakeman Mixture (per 100g) Cal
clum carbonate 54.3; Magnesium carbonate 2.50;
Magnesium sulfate 7H.O 1.60: Sodium chloride
6.90: Potassium chloride 11.20; Potassium phos-
phate monobasic 21.20: Ferric phosphate 2.05:
Potassium 1odide 0.008: Manganese sulfate H,O
0.035; Sodium fluoride 0.1: Aluminium potassium
sulfate 0.017: Copper sulfate 5H,O 0.09

3) Zinc mixture: 1.67g Zn-acetate /kg corn starch

4) Vitarmin mixture (per 100g) Thiamine-HCl 0.04:
Riboflavin 0.08; Pyridoxine-HCI 0.05; Ca-panthot-
henate 0.40: Inositol 2.00; Menadione 0.04; Nia-
cin (0.40; Choline dihydrogen citrate 42.38; Biotin
premix (1%5) 0.30: Vitamin B, premix (0.2%5) 1.
00: Corn starch 53.27; Folic acid 0.04

BT, CO, FO: Different dietary fat groups

fo: fish oil

bt: beef tallow co: corn oil cC: coco-

nut oil
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Table 2. Fatty acid composntlon of expenmental diets(g/ 100g dlet)

Dletary SFAY MF‘A PUFA L A LL EPA + DHA?

Groups

BT 10.36 8.69 0.83 0.65 0.13 -
CO 9.32 3.97 5.35 5.22 0.14 -
FO 10.06 3.61 4.59 0.58 0.01 3.59
BT: Beef tallow (control group) CO: Corn oil group

FO: Fish oil group SFA: Saturated fatty acid

MFA: Monounsaturated fatty acid PUFA: Polyunsaturated fatty acid

LA: Linoleic acid(n6) EPA: Eicosapentaenoic acid(n3)

DHA': Docosahexaenoic acid(n3)
1) Saturated fatty acid>Cyoyg
2) Fish oil concentrate contains EPA 25% and DHA 12%.
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Table 3. Effect of dietary fats on levels of tocopherol and MDA in plasma of rats

Dietary groups

BT CcCO FO
Tocopherol 8.90+1.55% 7.70+£1.69 4.29+1.59°
(ug /ml plasma) (10) (10) (9)
MDA 1.33+£1.19 1.51%£0.28 1.48+0.15
(nmole /ml plasma) (10) (10) (9)

Values are Mean+S. D.
( ): Number of rats
MDA : Malondialdehyde

Superscript a or b: Values with different alphabet were significantly different at p<0.05 by Scheffe test.

tocopherol content

RBC tocopherol Liver tocopharol

plasma tocopherol
groups
-l o co A ro

Fig. 1. Effect of dietary fats on the level of
tocopherol of plasma(.g/ml plasma), RBC(mg/ml
boold) and liver(mg/ml liver) in rats fed high fat
diet.

aor b : significantly different at p<0.05

MDA content

Liver MDA

RBC MDA
groups
E3 o0 3rF0
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Fig. 2. Effect of dietary fats on the level of
malondialdehyde (MDA) of plasma(nmole/ml plas-
ma), RBC(nmole/ml blood) and liver (nmole/g liv-
er) in rats fed high fat diet.

a or b : significantly different at p<0.05
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Table 4. Effect of dietary fats on levels of tocopherol, MDA and hemolysis in RBC of rats

Dietary groups

BT cO FO
Tocopherol 4.43+1.64 4.71+£0.84 4.29+1.59
(ug /ml blood) (8) (7) (9)
MDA 1.52+0.68° 1.84+0.46% 2.64+1.40°
(nmole /ml blood) (8) (7) (8)
Hemolysis(%) 64.9+£23.0 65.7+14.5 69.0+14.3

(7)

(8) (8)

Values are Mean=+S. D,
(): Number of rats
MDA Malondialdehyde

RBC: Red blood cell

Superscript a or b: Values with different alphabet were significantly different at p<0.05 by Scheffé test,
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Table 5. Effect of dietary fats on levels of tocopherol, MDA, SOD and GSH-Px activity in liver of rats

Dietary groups

BT CcO FO
Tocopherol 1.95+0.59 1.69£0.51 2.01+0.86
(mg /g liver) (6) (7) (6)
MDA 1.67+0.30° 1.83+0.49° 3.27x1.31°
(nmole /g liver) (10) (10) (8)
SOD 6.01£1.25 6.52+£1.73 9.15+4.92
(U /mg protein) (10) (9) (10)
GSH-PxV 2.28x0.78 2.58+1.36 2.98+1.73

(9) (9) (9)

Values are Mean + S. D.
( ): Number of rats
GSH-Px: Glutathione peroxidase

SOD: Superoxide dismutase

1) : Enzyme unit was expressed in gmoles of NADPH /min /mg protein

Superscript a or b: Values with different alphabet were significantly different at p<0.05 by Scheffe test.
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Fig. 3. Effect of dietary fats on liver SOD
(U/mg protein) and GSH-Px(ymoles of NAD
PH/min/mg protein) in rats fed high fat diet.
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