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Effect of Dietary Eicosapentaenoic Fatty Acid
on Lipid Peroxide in Serum and Liver of Rats
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Keiichi Kuroda Yoshiki Kobatake*

The effects of polyunsaturated fatty acids dosed orally on the concentrations of
serum lipids and lipid peroxide in rats was studied. Male Sprague Dawley rats were fed
on diets for 10 days, which differ in fatty acid composition. The tested fats were 5%
olive 0il(OL), 4.7% OL+0.3% ethyl-eicosapentaenoate (EPAconc), 4.4% OL+0.6%
EPAconc, 3.8% OL+1.2% EPAconc, 2.5% OL+2.5% EPAconc, 5% ethyl-linoleate
(EL), 4.7% EL+0.3% EPAconc, 4.4% EL+0.6% EPAconc, and 3.8% EL+1.2%
EPAconc. These test fats which were 5% of the basal diet previously recieved, were
infused with stomach tube. The dose of the test fat containing EPAconc significantly
depressed serum triglyceride, S-lipoprotein and phospholipid concentration, corre-
sponding to increases of serum EPAconc levels.

The concentrations of serum lipid peroxide markedly increased according to the
EPAconc level in the dosed test fat, whereas the concentrations of liver lipid peroxide
were slightly reflected with the EPAconc level. When rats were administered EL+
EPAconc, the concentrations of serum triglyceride were significantly decreased on all
groups of the EL+EPAconc dose. The concentrations of serum lipid peroxide on the
EL+EPAconc groups were lower than that of the OL+EPAconc groups
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Table 1 Composition of basal diet

Casein(vitamin free) 20.0%
Vitamin mixture 3.5
Mineral mixture 1.0
Cellulose powder 5.0
Choline bitartrate 0.2
Sucrose 50.0
a-Corn starch 10.3
Coconut oil 5.0
Test lipid (by stomach tube) 5.0
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Table 2 Composition of test lipids.

(1) 5.0% olive oil

(2) 4.7% olive 0il+0.3% EPAconc

(3) 4.49% olive 0il+0.6% EPAconc

(4) 3.8% olive oil+1.2% EPAconc

(5) 2.5% olive oil+2.5% EPAconc

(6) 5.0% Ethyl-linoleate

(7) 4.7% Ethyl-linoleate+0.3% EPAconc
(8) 4.4% Ethyl-linoleate+0.6% EPAconc
(9) 3.8% Ethyi-linoleata+1.29% EPAconc
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Table 3 Composition of main fatty acids in
lipids used in the experiment
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Table 4 Effect of EPA and linoleate on serum and liver triglyceride in rats fed

the exprimental diets for 10 days

Serum Liver
triglyceride triglyceride
Basal diet (mg/100ml) (mg/g)
(1) +5.0% Olive oil 213.1x£81.5%*¢ 37.4%5.5°
(2) +4.7% Olive oil 186.5+33.0¢ 34.0+3.89
+0.3% EPAconc
(3) +4.49% Olive oil 117.4£24 .89 32.7+2.3%
+0.6% EPAconc
(4) +3.8% Olive oil 56.3+ 1.6% 31.6+£2.2%
+1.2% EPAconc
(5) +2.5% Olive oil 67.7 7.3° 24.6+0.7°
+2.5% EPAconc
(6) +5.0% Ethyl-linoleate (59.6+ 8.2) 24.6+1.6%
(7) +4.7% Ethyl-linoleate 74.0+ 8.6° 23.9+1.8°
+0.3% EPAconc
(8) +4.4% Ethyl-linoleate 76.3£ 6.7° 25.6+2.9°
+0.6% EPAconc
(9) +3.8% Ethyl-linoleate 68.2+ 9.7°¢ 25.5+2.8%

+1.2% EPAconc

*Mean + SEM (n=5). Means in the same column not sharing a common superscript letter

are significantly different (p <0.05).
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Table 5 Effect of EPA and linoleate on serum g-lipoprotein and phospholipid in
rats fed the experimental diets for 10 days

B-Lipoprotein

Phospholipid

Basai diet

(1) +5.09% Olive oil
(2) +4.7% Olive oil
+0.3% EPAconc
(3) +4.4% Olive oil
+0.6% EPAconc
(4) +3.8% Olive oil
+1.2% EPAconc
(5) +2.5% Olive oil
+2.5% EPAconc

257.3+14.6*¢
267.2+37.9%

243.5+13.6°

209.9+14.89

168.6+14.8°

196.3+15.3¢
172.5+14 .29
159.2+ 2.6°

144.3+ 4.7¢

(6) +5.0% Ethyl-linoleate

(1) +4.7% Ethyl-linoleate
+0.3% EPAconc

(8) +4.4% Ethyl-linoleate
+0.6% EPAconc

(9) +3.8% Ethyl-linoleate
+1.2% EPAconc

218.7+14.8%¢
175.2+10.5%¢
171.9%+ 7.8%¢¢

195.1% 7.5%

134.0+12 2%

144.7% 7.2%¢

149.2+10.4°%

% Mean + SEM (n=5). Means in the same column not sharing a common superscript letter

are significantly different (p <0.05).
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Table 6 Concentration of lipid peroxide in the serum and liver of rats infused
eicosapentaenoate by stomach tube for 10 days

Serum Liver
Basal diet (n moles MDA*/ml) (¢ moles MDA/100g)

(1) +5.0% Olive oil 4.31+0.4**¢ 19.4%+ 2.8

(2) +4.7% Olive oil 5.81+0.4%4 20.5% 3.1
+0.3% EPAconc

(3) +4.4% Olive oil 7.4%0.9%4 18.6+ 2.1
+0.6% EPAconc

(4) +3.8% Otive oil 10.8+1.3¢ 19.1+ 1.3
+1.2% EPAconc

(5) +2.5% Olive oil 11.0+2.5% 29.0+11.0
+2.5% EPAconc

(6) +5.0% Ethyl-linoleate 5.5+(0.89%¢ 21.1+ 3.9

(7) +4.7% Ethyl-linoleate 4.81+0.49¢ 21.4%+ 2.9
+0.3% EPAconc

(8) +4.49% Ethyl-linoieate 6.4+0.99%¢ 22.7+ 5.8
+0.6% EPAconc

(9) +3.8% Ethyl-linoleate 8.1+1.0°¢ 27.5+ 4.1

+1.2% EPAconc

*MDA = malondialdehyde.

**Mean + SEM (n=5).

Means in the same column not sharing a common superscript letter are significantly different

(p €0.05).



Table 7 Fatty acid pattern in serum total lipid of rats

(%)
(1) (2) (3) (4) (5) (6) @ (8 9

Fatty acid 5.0%O0L 4.7%O0L 4.4%0L 3.8%0L 2.5%0L 5.0%EL 4.7%EL 4.4%EL 3.8%EL

0.3%EPA 0.6%EPA 1.2%EPA 2.5%EPA 0.3%EPA 0.6%EPA 1.2%EPA
14:0 1.8* 2.0 2.0 2.0 1.9 1.4 1.5 1.8 1.4
16:0 21.9 23.5 23.6 23.0 21.6 19.3 22.1 22.2 20.2
16:1 5.5 6.0 5.5 4.2 3.4 2.4 3.5 3.4 2.6
18:0 8.6 6.8 6.9 8.2 8.1 9.4 9.2 8.2 9.5
18:1 36.8 36.4 32.0 23.3 19.8 15.3 16.9 15.7 13.5
18:2 6.6 6.2 5.6 4.6 4.1 20.4 21.3 21.7 19.8
20:3 3.3 ND ND ND ND ND ND ND ND
20:4 n-6 8.6 6.1 7.1 9.1 9.9 19.2 15.6 13.2 12.6
20:5 n-3 ND 4.4 8.5 15.1 18.3 ND 1.2 3.4 7.4
22:5 n6 ND ND ND ND ND 3.0 ND ND ND
22:5 n-3 ND 0.7 1.3 2.0 4.2 ND 0.7 1.7 3.1
22:6 n-3 2.8 4.2 4.5 4.3 4.3 1.9 3.5 4.1 5.1

*Mean from five rats.
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