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Effects of Different Sources of Dietary n-3 Fatty Acids on Immune
Response and Eicosanoids Production

Woo-Kyung Kim
Dept. of Food and Nutrition, Dankook University, Seoul 140-714, Korea

Abstract

This study was planned to compare the effects of source of dietary n-3 fatty acids, i.e., tuna oil
and perilla oil, on mitogenesis and production of prostaglandin E; and leukotriene B4 in rats. Weaning
male Sprague-Dawley rats were fed 3 different experimental diets for 4 weeks(Control: beef tallow
50% + sesame oil 50%, FO: beef tallow 50% + sesame oil 25% +tuna 0il(27% docosahexaenoic acid)
25%, PO: beef tallow 50% + sesame oil 25% + perilla oil 25%). Food intakes were higher in FO group
than in other groups, but body weight gains, food efficiency rates and weights of spleen were not
different among groups. Proliferation of splenocyte to PWM(pokeweedmitogen) was higher in FO
and PO group than control group. But there was no difference between FO and PO group. Response
to ConA was not different among three groups. Serum PGE: levels were higher in control group than
other groups. Serum LKB4 levels were not different among groups. Therefore, it seemed that n-3
fatty acids increased the immune response by means of decreasing the PGE: production.
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Table 1. Experimental diet compositions (g/kg diet)

Ingredients Control FO PO
Corn starch 700 700 700
Casein 150 150 150
Methionine 3 3 3
Fat (100) (100) (100)

Beef tallow 50 50 50

Sesame oil 50 25 25

Tuna oil 25

Perilla oil 25
Salt mixture” 35 35 35
Vitamin mixture® 10 10 10
Choline chloride 2 2 2

Y3alt mixture(g/kg mixture): Calcium phosphate, dibasic
500; Sodium chloride 74; Potassium citrate, monohydrate
220; Potassium sulfate 52; Magnesium oxide 24; Manga-
nous carbonate 3.5; Ferric citrate 6; Zinc carbonate 1.6;
Cupric carbonate 0.3; Potassium iodate 0.01; Sodium se—
lenite 0.01;, Chromium potassium sulfate 0.55; Sucrose,
finely powdered to make 1000g

Vitamin mixture(mg/kg mixture): Thiamin - HC1 600; Ri-
boflavin 600; Pyridoxine -HCI 700; Nicotinic acid 3000;
D-Calcium pantothenate 1600; Folic acid 200; D-Biotin 20;
Cyanocobalamine 1; Retinyl palmitate or acetate 400,000
IU vitamin A activity; dl-a-Tocopheryl acetate 5000IU
vitamin E activity; Cholecalciferol 2.5; Menaquinone 5;
Sucrose, finely powered to make 1000g
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Table 2. Fatty acid compositions of experimental diets
0,

%)

Fatty acid Control” FO PO
C 14:0 13 2.3 14
C16:0 15.2 175 15.1
Cc16:1 1.1 2.6 1.1
C 18:0 11.2 11.6 10.7
C 18:1(n-9) 3R4 332 33.2
C 18:2(n-6) 273 155 195
C 18:3(n-3) 09 09 13.0
C 20:4(n-6) 0.5

C 20:5(n-3) 14

C 22:5(n-6) 05

C 22:6(n-3) 6.8

Unknown 46 72 6.0
2 SFA 27.7 314 272
3 PUFA 28.2 25.6 325
P/S ratio 1.02 1.23 1.19
2 n-3 FA 09 9.1 13.0
3 n-6 FA 27.3 16.5 195
n-3/n-6 ratio 0.033 0.55 0.67

DData estimated by * Beef tallow : C14:0 2.4, C16:0 204,
Cl16:1 2.1, C18:0 189, C18:1 41.1, C18:2 5.8, C18:3 0.6,
unknown 84 * Fish oil : C14:0 4.0, C16:0 19.3, C16:1 6.3,
C18:0 5.0, C18:1 15.0, C18:2 1.4, C183 0.9, C20:4 1.9,
C20:5 5.7, C22:5 2.9, C22:6 27.2 * Perilla oil : C14:0 0.6,
C16:0 9.5, C16:1 0.3, C18:0 1.3, C18:1 14.8, C18:2 17.3
C18:3 49.2 * Sesame oil: C14:0 0.2, C16:0 10.0, C18:0 3.6,
C18:1 35.7, C18:2 489, C183 08
P/S ratio=32 PUFA/Z SFA
n-3/n-6=2 n-3 FA/Z n-6 FA
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(Multiskan Mcc/340 MK2) 2 492nmel A §3 =8 5
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Table 3. Body weight gains and spleen weight
Control FO PO

Body
weight
gain
(g/4week)
Food

intake  585.9+188"
(g/4week)
Food
efficiency  0.094+0.021% 0.097£0.009 0.102%0.010
ratio

580+144™ 612+t68  616%80

6232+12.3* 617.8+16.3°

Speen NS
weight(g) 1.69+0.21
YMean=*SE
NSNot significant at ¢=0.05 by Duncan’s multiple range
test
Values with different superscripts among groups were
significantly different at ¢=0.05 by Duncan’s multiple
range test

147007 1.74%£0.17
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Fig. 1. Proliferation of splenocyte to ConA.

UNot significant at ¢=0.05 by Duncan’s multiple range
test.
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Fig. 2. Proliferation of splenocytes to PWM.
Values with different superscripts among groups were
significantly different at a=0.05 by Duncan’s multiple
range test.
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Fig. 3. Serum prostaglandin E; contents.
Yyalues with different superscripts among groups we-
re significantly different at a=0.05 by Duncan’s multi-
ple range test.
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Fig. 4. Serum leukotriene Bs’'contents.
"Not significant at @=0.05 by Duncan’s multiple range
test.
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