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Abstract

This study was carried out to investigate the effect of the feeding mixture of linseed oil, rich in n-3 PUFA and
the sunflower seed oil, rich in n-6 PUFA on the lipid metabolism in the dietary hyperlipidemic rats. After male
Sprague-Dawley rats were induced hyperlipidemia by feeding the diet containing lard, butter and cholesterol for
3 weeks, then they were fed with the diet containing lard 3.0% and butter 12.0% for control, the mixture in
different proportion of both linseed oil and sunflower seed oil, and antihyperlipidemic drugs for 2 weeks. Analy-
sis of the fatty acid composition of the brain and heart lipids showed following results. In the fatty acid compo-
sition of brain lipids, C20 : 4 and Cz22 : 6 were the major fatty acids but showed little difference among the groups.
In the fatty acid of heart lipids, C13 : 2 was the major fatty acid. The proportion of Cz0 : 4 decreased gradually as
n-3P /n-6P ratio of the test lipids increased in groups 5 (linseed oil 12.0%) to 9 (sunflower seed oil 12.0%) while
the proportion of C22 : 6 was not affected by the fatty acid composition of the test lipids.
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Table 1. Composition of basal, hyperlipidemic and the expe-
rimentaf diet (g/100g)

Ingredient Basal diet HL**diet Experimental diet
Casein 20.0 200 20.0
DL-methionine 0.3 0.3 0.3
Corn starch 15.0 15.0 15.0

" Sucrose 50.0 39.0 40.0
Cellulose powder 5.0 5.0 5.0
Mineral mix.* 35 35 3.5
Vitamin mix.* 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2
Corn ail 5.0 - -
Butter - 12.0 -
Lard - 3.0 -
Cholesterol - 0.75 -
Na-cholate - 0.25 -
Test lipid*** - - 15.0

*AIN-76™

** Hyperlipidemic diet
***Group 1 : Lard 3.0% +butter 12.0%

Group 2 : Lard 3.0% + olive oil 12.0%

Group 3 : Lard 3.0% + olive oil 12.0% + cholestyramine 2.0%

Group 4 : Lard 3.0% +olive oil 12.0% + liparoid 120mg/kg d-
iet

Group 5 : Lard 3.0% + linseed oil 12.0%

Group 6 : Lard 3.0% + linseed oil 9.0% + sunflower seed oil 3.
0%

Group 7 : Lard 3.0% + linseed oil 6.0% + sunflower seed oil 6.
0%

Group 8 : Lard 3.0% + linseed oil 3.0% + sunflower seed oil 9.
0%

Group 9 : Lard 3.0% + sunflower seed oil 12.0%
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Table 2. Fatty acid composition of total brain lipids of the rats fed the experimental diets for 2 weeks {(peak area %)
Fatty acid\ Group* - 1 2 3 4 5 6 7 8 9
14:0 - 0.6 0.7 1.1 0.7 0.5 0.6 - 0.6 0.6
16:0 13.2 13.6 16.1 16.8 16.8 14.2 17.4 15.8 15.3
18:0 18.6 16.5 256 225 22.0 22.7 21.1 21.4 205
Saturates 31.8 30.7 42.4 40.4 39.5 37.4 39.1 37.8 36.4
16 : 1 - - 0.4 0.4 0.7 0.6 0.4 0.4 0.3
18:1 229 220 24.6 259 240 26.1 26.7 26.4 21.4
Monoenes 229 22.0 25.0 26.3 24.7 26.7 271 26.8 21.7
18 : 2(n-6) 0.8 0.6 0.4 0.4 0.9 0.8 1.8 1.0 1.4
20: 3(n-3) 6.6 6.6 4.7 5.1 4.5 4.7 4.4 5.0 6.2
20 : 4(n-6) 10.4 11.1 104 10.7 114 10.1 10.5 11.3 11.1
20:5(n-3) 2.6 3.8 25 2.8 2.7 33 2.4 34 9.3
22 :5(n-3) 10.5 8.1 4.0 3.8 4.5 4.2 4.1 4.7 39
22:6(n-3) 14.4 17.0 10.4 10.4 11.8 12.6 10.6 10.0 10.0
Polyenes 453 47.2 324 33.2 35.8 35.7 33.8 354 419
P/S 1.42 1.54 0.76 0.82 0.91 0.95 0.86 0.94 1.15
n-3P/n-6P 3.04 3.03 2.00 1.99 1.91 2.28 1.75 1.88 2.35
EPAV/AA? 0.25 0.34 0.24 0.26 0.24 0.34 0.23 0.23 0.84

*See the legend of Table 1

“Eicosapentaenoic acid  ?Arachidonic acid
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Table 3. Fatty acid compeosition of total heart lipids of the rats fed the experimental diets for 2 weeks (peak area %)
Fatty acid \ Group* 1 2 3 4 5 6 7 8 9
12:0 - 0.1 - - - - - 0.1 -
14:0 0.9 0.9 0.6 0.5 0.3 0.4 0.5 0.5 0.3
16:0 13.7 14.2 13.1 14.2 11.1 11.6 1.3 12.5 10.8
17:0 0.7 0.4 0.5 0.6 2.5 0.4 0.5 0.4 0.7
18:0 21.0 17.5 20.0 20.4 233 225 21.7 209 22.2
20:0 - 0.6 0.6 0.7 11 0.7 0.4 0.3 1.0
Saturates 36.3 33.7 34.8 36.4 38.3 35.6 34.4 34.7 35.0
16:1 1.0 1.5 1.0 1.0 - 0.7 0.7 1.1 0.6
18:0 11.9 28.3 17.7 19.0 12.1 12.8 1.9 12.8 9.0
Monoenes 12.9 29.8 18.7 20.0 12.1 13.5 12.6 13.9 9.6
18 : 2(n-6) 149 1.5 13.2 14.5 18.7 21.7 23.5 23.3 24.5
18 :3(n-3) 4.1 4.3 4.6 3.7 3.1 3.4 34 3.6 3.4
20 : 4(n-6) 15.9 13.1 15.9 12.5 13.2 14.0 141 14.4 17.6
20 : 5(n-3) 1.6 0.9 0.8 1.6 0.8 0.7 0.7 1.0 1.5
22 :5(n-6) 2.8 0.7 1.3 2.8 2.8 1.0 0.5 0.5 1.5
22:5(n-3) 4.3 1.7 4.4 1.9 53 4.2 4.5 2.2 1.2
22:6(n-3) 7.2 4.3 6.3 6.6 5.6 5.8 6.1 6.3 6.1
Polyenes 50.8 36.5 46.5 43.6 49.5 50.8 52.8 51.3 55.4
P/S 1.40 1.08 1.34 1.20 1.29 1.43 1.53 1.48 1.58
n-3P/n-6P 0.51 0.44 0.53 0.46 0.57 0.38 0.39 0.34 0.28
EPAY/AA? 0.10 0.33 0.05 0.13 0.06 0.05 0.04 0.07 0.09

*See the legend of Table 1
“Eicosapentaenoic acid 2Arachidonic acid

Table 4. Fatty acid composition of phospholipid from heart lipids of the rats fed the experimental diets for 2 weeks
{peak area %)

Fatty acid \ Group* 1 2 3 4 5 6 7 8 9
12:0 - - 7.2 - - - - - -
14:0 - - 0.1 - - - - - -
16:0 8.3 7.5 7.2 8.8 6.9 7.5 6.6 7.3 71
17:0 0.7 1.0 2.3 0.3 - 0.3 0.9 0.7 0.8
18:0 21.5 21.7 20.4 22.8 22.4 223 21.5 21.2 22.6
20:0 1.0 0.8 0.6 0.9 1.4 0.9 0.5 - -

Saturates 31.5 31.0 37.7 32.8 30.7 31.0 29.5 29.2 30.5
16 :1 0.7 0.5 - 0.6 ~ 0.3 - - -
18 :1 6.6 10.2 7.6 7.7 8.5 5.7 4.8 5.0 4.8

Monoenes 7.3 10.7 7.6 8.3 8.5 6.0 4.8 5.0 4.8
18 : 2(n-6) 20.7 18.4 18.2 21.0 24.8 26.7 28.3 26.6 28.9
18 : 3(n-3) 3.9 4.0 3.8 3.4 3.2 3.1 3.0 3.1 31
20: 4(n-6) 18.8 21.5 18.1 17.6 15.7 16.8 18.3 17.5 19.1
20:5(n-3) 28 1.7 1.4 2.4 1.1 1.0 1.8 1.0 0.9
22 :5(n-6) 0.9 0.8 0.8 0.7 - 0.6 0.7 1.5 1.4
22 :5(n-3) 2.5 1.9 1.7 2.1 5.2 4.6 4.2 3.5 1.5
22 :6(n-3) 11.6 9.7 10.7 1.4 10.8 10.2 10.3 12.6 9.5
Polyenes 61.2 58.0 54.7 58.6 63.4 63.0 65.6 65.8 64.4
P/S 1.94 1.87 1.45 1.79 213 2.03 2.22 2.25 2.1
n-3P/n-6P 0.25 0.43 0.47 0.49 0.45 0.43 0.38 0.44 0.30
EPAY/AA? © 014 0.08 0.08 0.14 0.07 0.06 0.04 0.06 0.05

* See the legend of Table 1
VEicosapentaenoic acid  ?Arachidonic acid
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Table 5. Fatty acid composition of triglyceride from heart lipids of the rats fed the experimental diets for 2 weeks

(peak area %)

Fatty acid \ Group* 1 2 3 4 5 6 7 8 9
12:0 1.0 - - - 0.7 0.5 - 0.5 -
14:0 49 2.3 2.7 2.2 2.9 2.7 2.9 2.9 2.4
16:0 343 23.9 28.0 28.3 26.5 27.3 26.4 26.6 23.8
18:0 10.9 6.4 8.2 8.3 8.9 9.3 9.1 7.6 9.3

Saturates 51.1 32.6 38.9 38.8 39.0 39.8 38.4 37.6 35.5
16: 1 3.9 3.5 3.8 3.2 3.5 3.4 3.5 5.0 2.5
18:1 32.2 54.7 47.2 47.8 40.0 37.4 35.7 38.4 30.5

Monoenes 35.9 58.2 51.0 51.0 43.5 40.8 39.2 43.4 33.0

18 : 2(n-6) 5.0 4.1 5.8 3.7 9.8 9.9 1.6 14.4 25.3
18 : 3(n-3) 3.8 3.9 4.3 3.4 2.8 3.1 3.1 3.2 35
20 : 4(n-6) 1.4 0.7 - 2.7 4.0 6.3 7.6 1.4 2.0
20 : 5(n-3) - 0.5 - 0.4 0.3 - - - 0.7
22 :5(n-3) 1.0 - - - 0.3 - - - -
22:6(n-3) 1.8 - - - 0.3 - - - -
Polyenes 13.0 9.2 10.1 10.2 17.5 19.3 22.3 19.0 31.5
P/S 0.25 0.28 0.26 0.26 0.45 0.48 0.58 0.51 0.89
n-3p/n-6p 1.03 0.92 0.74 0.60 0.58 0.19 0.16 0.20 0.15
EPA"/ AA? - 0.71 - 0.15 0.08 - - - 0.35

*See the legend of Table 1 .
“Eicosapentaenoic acid ~ Arachidonic acid
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