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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. Analysis of the fatty acid composition of the serum lipoprotein fractions showed following results, In
the fatty acid compaosition of serum lipoprotein, the proportion of Cis:2 was dominant in all fractions, Czo:5
it LDL and HDL fraction and Czz2:s in chylomicron fraction. The ratio of n-3P/n-6P tended to increase gra-
daually as it of the test lipid increased in groups 5 to 9 group and was affected by the fatty acid composition of

the test lipids.
Key words : hyperlipidemia, linseed oil, sunflower seed oil, cholestyramine, liparoid, serum lipoprotein
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Table 1. Composition of basal, hyperlipidemic and the expe-
rimental diet
{5/ 100g)

ingredient Basal diet HL™ diet Experimental diet

Casein 20.0 20.0 20.0
DL-methionine 0.3 0.3 0.3
Corrt starch 15.0 15.0 15.0
Suerose 50.0 39.0 40.0
Ceilulose powder 5.0 5.0 5.0
Mineral mix* 3.5 33 3.5
Vitamin mix*® 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2
Com oil 5.0 - -
Butter - 12.0
Lard - 3.0
Cholesteral - 0.75
Na-cholate - 0.25
Test lipig=** - - 15.0

*AIN-76™

** Hyperlipidemic diet
= Croun 10 Lard 3.0% + botter 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 @ {ard 3.0%+ olive oil 12.0% + liparoid 120mg/
kg diet

Group 5+ Lard 3.0% + linseed oil 12.0%

Group 6 : Lard 3.0% + linseed il 9.0% + sunflower seed oil
3.0%

Group 7 @ Lard 3.0% + linseed 0il 6.0% +sunflower seed oil
£.0%

Group 8 : Lard 3.0% + linseed ofl 3.0% + sunflower seed oil
9.0%

Group 9 1 Lard 3.0% + sunflower seed oil 12.0%
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Table 2. Fatty acid composition in chylomicron from serum lipoprotein 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 0.7 0.9 11 0.8 1.4 1.6 1.8 1.6 1.4
16:0 24.8 26.0 26.6 277 14.9 15.3 16.6 16.2 15.9
18:0 10.8 8.8 10.8 7.9 8.0 6.6 8.5 94 9.1

Saturates 36.3 357 385 36.0 243 25.5 269 27.2 26.4
161 6.4 2.5 1.8 2.2 1.1 1.4 25 1.9 2.4
18:1 346 34.0 28.6 321 27.3 28.7 28.1 27.8 27.0

Monoenes 41.0 36.5 30.4 34.3 28.4 301 30.6 29.7 29.4

18 1 2(n-6) 10.1 5.9 101 12.7 12.0 137 16.1 16.9 20.1
18 : 3(n-3; 39 27 2.8 2.2 4.9 4.1 3.0 3.2 3.0
20 : 4 (n-6} 11.0 34 2.8 1.6 5.4 6.3 6.5 7.3 9.3
20:5(n-3} 6.2 4.6 4.9 4.8 5.7. 5.5 4.8 4.1 4.1
22 1 5{n-6; - 3.7 2.9 2.0 7.2 4.2 3.4 3.3 2.7
22:6(n-3) 1.5 7.5 7.6 6.2 12.0 10.6 8.7 8.3 5.2
Polyenes 227 7.8 311 29.5 46,2 44.4 42.5 43.1 44.2
P/s .63 0.78 0.81 0.52 1.90 .74 1.58 1.58 1.67
n—3P/n-6P 1.05 1.99 1.41 1.06 1.66 1.22 0.88 0.78 0.51
EPAY/ AAY 6.20 1.35 1.75 3.00 1.06 0.87 0.74 .56 0.45

*See the legend of Table 1

UEicosapentaenoic acid

“Arachidonic acid
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Tabie 3. Fatty acid composition in VLDL {from serum {ipeprotein 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 1.0 0.4 0.5 0.5 0.4 0.6 0.6 0.5 0.9
16:0 19.1 15.7 16.0 203 14.7 14.1 16.7 15.4 17.2
18:0 7.4 7.4 7.6 59 6.7 8.1 6.2 5.7 b
Saturates 27.5 235 241 26.7 21.8 22.8 235 21.6 25.7
161 5.5 4.2 R 2.1 3.3 35 3.0 2.3 2.6
15 :1 36,7 44.1 453 43.2 313 33.7 33.8 34.4 30.1
Manoenes 42.2 48.3 48.8 45.3 34.6 37.2 36.8 36.7 327
181 2(n-6) 8.4 6.7 8.2 9.2 16.3 16.5 15.0 18.4 24.0
18 1 3(n-3) 5.0 3.5 3.0 3.6 8.7 5.7 6.9 2.2 2.6
20 1 4{n-6) 2.2 0.8 0.9 0.8 29 4.0 4.6 5.1 5.3
20 :5(n-3) 4.0 5.7 5.2 5.5 4.4 4.5 4.1 3.5 3.3
22:50n-3 7.4 8.8 7.6 6.8 8.9 7.5 7.3 9.7 4.7
221 6(n-3} 3.2 2.6 2.2 2.9 2.4 1.8 1.8 2.8 1.7
Poiyenes 30.2 281 27.1 279 43.6 40,0 39.7 41.7 471.6
B/S 1.10 1.20 1.12 1.05 2.00 1.75 1.69 1.93 1.62
n-3P/n-6P 1.85 275 1.98 1.79 1.27 0.95 1.03 077 0.42
EPAI AN 1.82 7.13 5.78 6.88 1.52 113 0.89 0.69 Q.62
*See the legend of Table 1 "Eicosapentaenoic acid “Arachidonic acid
Table 4. Fatty acid composition in LDL from serum lipids of the rais fed the experimental diets for 2 weeks
{peak area %)
Fatty acid \ Group* 1 2 3 4 5 6 7 8 9
16:0 15.3 15.9 14.5 17.4 17.8 10.4 17.5 17.1 5.1
18: 0 6.8 3.1 2.2 36 73 8.5 8.7 7.9 53
Saturates 224 19.0 16.7 210 257 185 26.2 25.0 240
i6: 1 6.0 1.0 0.8 1.2 3.5 2.4 1.9 2.2 2.6
18 :1 29.0 44.8 46.9 47.4 23.4 21.9 27.5 24.8 26.2
Monoenes 35.0 45.8 47,7 48.6 26.9 243 294 27.0 28.8
18 1 Z(n-6) 7.7 53 3.3 4.7 15.7 16.6 13.1 18.8 21.6
20 : 4{n-6) 1.9 1.0 0.9 0.9 3.6 5.2 3.9 4.7 6.3
201 5n-3) 214 16.6 14.8 13.5 14.6 14.3 129 10.2 8.1
22 :5Mn-3) 5.2 4.6 4.9 3.7 4.5 9.6 6.2 6.4 5.6
22163 6.5 7.7 9.7 7.6 9.6 111 8.3 7.9 5.6
Polyenes 424 25.2 356 30.4 43.0 56.8 44.4 48.0 47.2
P/S 1.92 1.33 2.13 1.45 1.91 3.00 1.69 1.92 1.97
n-3P/n-6P 3.42 3.00 4.74 4.43 1.49 1.61 1.61 1.04 0.692
EPA"/AAY 1.2 16.6 16.4 15.0 4,06 2.75 3.30 2.17 1.2%

*3ee the legend of Table 1

“Eicosapentaenoic acic

“Arachidonic acid
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Table 5. Fatty acid compeosition in HDL from serum lipoprotein fractions of the rats fed the experimental diets for 2 weeks

(peak area %}

Fatty acid \ Group* 1 2 3 4 5 [ 7 8 9
16:0 17.5 15.7 6.9 16.7 15.1 14.7 15.4 3.8 14.2
18:0 12.6 11.8 10.2 12.4 13.6 13.1 149 16.2 16.7

Saturates 30.1 273 27 29 287 27.8 303 30.0 30.9
1631 4.2 - - - - - - - -
1811 20.0 33 - 343 31.5 205 21.3 21.4 20.4 20.8

Monoenes 24.2 33.3 34.3 31.5 205 213 21.4 20.4 20.8

18 : 2(n-6) 15.1 13.9 10.6 12.0 19.5 23.6 229 22.3 3.9
181 3(n-3) 3.8 - - - - - - - -
205 4{n-6) 1.7 - - - 6.2 4.9 70 10.1 9.6
20 : 5(n-3) 19.7 1.0 12.1 13.3 171 17.2 159 13.4 129
22 :5({n-3} 2.4 7.9 8.8 8.0 - - - - -
22 1 6(n-3) 10 6.4 7.1 6.1 8.0 5.2 25 3.8 1.9
Polyenes 45.7 39.2 38.6 394 50.8 56.9 48.3 49.6 48.3
P/s 1.52 1.43 1.42 1.35 1.77 1.83 1.59 1.65 1.56
n-3P/n-6P 1.72 1.82 2.64 2.28 0.98 0.79 0.62 .53 0.44
EPAY/ AAZ 12.0 - - - 2.76 3.15 227 1.33 1.34

*See the legend of Table 1 "Eicosapentaenoic acid
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