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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 antihvperlipidemic drugs for 2 weeks.
Analysis of the lipid component of the serum showed following results. Concentration of total cholesterol in
serum was significantly lower in the other groups except group 2(lard 3.0% + olive oil 12,0%) than in the
control group, especially in groups 3 (cholestyramine 2.0%) and 5{lard 3.0% + linseed oil 12.0%). HDL-C and
the ratio of HDL-C to total cholesterol concentration were higher in groups 1, 3, 5 and 9(lard 3.
0% + sunflower seed cil 12.0%), while the atherosclerotic index was low in groups 3, 5. Concentrations of free
cholesterof and cholesteryl ester in serum were significantly lower in the other groups except group 2 than in
the control group, especially lower in group 5. Concentration of LDL was significantly higher in group 2 while
it was remarkably lower in groups 3 and 5. Concentrations of phospholipid and triglyceride in serum were
considerably lower in groups 5 to 9, while those of triglyceride in groups in 3 and 4 (liparoid) were significantly
higher than in the control group. From the data on concentration of total cholesterol, HDL-cholesterol, LDL,
phospholipid and triglyceride in serum, the results suggested that the feeding mixed with 3.0% lard and 12.0%
linseed oil or 2.6% cholestyramine were most effective for the improvement of the serum lipids.
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Table 1. Composition of basal, hyperlipidemic and the expe-
rimental 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 35.0 40.0
Cellulose powder 5.0 5.0 5.0
Mineral mix* 3.5 35 3.5
Vitamin mix* 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2
Corn oil 5.0 - -
Butter - 12.0
Lard - 3.0
Cholesterol - 0.75
Na-cholate - 0.25
Test lipidte - - 15.0

*AIN-76™

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

Group 2 @ Lavd 3.0% + ofive oil 12.0%

Group 3 : Lard 3.0% + olive oil 12.0% + cholestyramine 2.
%

Group 4 : Lard 3.0% +olive oil 12.0% + lipraroid 120mg/
kg diet

Group 5 : Lard 3.0% + linseed off 12,.0%

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

Group 7 Lard 3.0% + linseed oif 6.0% + sunflower seed ol
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 test lipids used in the experiment

Fatty acid \ Group* 1 2 3 4 5 6 7 8 9
6:0 0.5 - - - - - - - -
8:0 0.8 - - - - - - - -

10:0 2.3 - - - - - - - -
12:0 3.2 - - - - - - - -
14:0 11.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
16:0 32.2 12.9 12.9 129 9.3 9.6 99 10.1 10.4
18:0 15.4 2.7 2.7 2.7 5.6 5.6 5.6 5.6 56
Saturates 65.6 15.9 159 15.9 15.2 155 15.8 16.0 16.3
14:1 0.8 - - - - - - - -
i6:1 1.5 1.2 1.2 1.2 0.7 0.7 a.7 0.7 0.7
18 :1 25.0 /7.4 77.4 774 21.8 223 228 234 239
Maonoenes 27.1 78.6 78.6 78.6 225 23.0 235 24.1 24.6
18 : 2(n-6) 5.9 5.2 5.2 5.2 15.4 26.1 36.8 47.5 58.2
18 : 3(n-3) 1.4 0.3 0.3 a.3 46.9 354 23.9 2.4 0.9
Polyenes 7.3 5.5 5.5 5.5 62.3 61.5 60.7 59.9 59.1
P/s 0.11 0.35 0.35 0.35 4.10 3.97 3.84 3.74 3.63
n-3P/n-6P 0.24 .06 0.06 0.06 3.05 1.36 0.65 0.26 0.02

* See the legend of Table 1
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Food intake, body weight gain and FER of the rats

Table 3.
fed the experimental diets for 2 weeks

Group*  Food intake (g) Body weight gain{g)  FER*™*
i 208,71 4. 39.1:1.4" G.18

2 223.8+4.8° 72.2+2.6° 0.32
3 196.5£4.8" 31,4106 0.16
4 2252468 3924700 Q.17
5 218.342.8% 57.4+0.8° 0.26
G 199.5:5.6° 50.7+0.9° G.25
7 197.4+4.1° 41.6x1.4° 0.21
i 211.8+5.4™ 59.8+1.4% 0.28
58.7+0.6" 0.29

2 20114—50

* See the legend of Table 1
#* FER : food efficency ratio
** Mean=5.D. (n=6) Means in the same column not sharing
a commion superscript letters are significantly differint at p
< 0.05
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Table 4. Concentration of total cholesterol, HDL cholestercl, ratic of HDL cholesterol to the fotal cholesterol and athero-

sclerotic index in serum of the rats fed the experimental diets for 2 weeks

tryz /dl)

Group* Total choie‘;terol( } HDL choiestuol( ) (BY/{A)Y X 100 19%) A=
T 191.5+12.6%%" 26.1£1.5° 13.6+1.2% 6.4
2 210.7+£11.1¢ 1354100 6.4+0.5 14.6
3 88.1+ 6.2 330207 388427 1.6
4 107.1+ 6.8 1T.6+2.00¢ 11.6+1.9 7.6
5 83.1+ 5.3 240420 28.94£2.9° 2.5
<] 1299+ 5.9° 14.4+7.4" 11.1+1.5" 8.0
7 126.8+ 7.4 18.5-1.5" 14.6+1.5% 59
8 14032 7.0¢ 225515 16.0£1.7" 5.2
g 119.2= 3.7~ 23.3:

* See the legend of Table 1

1.7° 19.5+1.4° 4.1

** Al (Atherosclerotic Index)=(Total cholesterol-HDL cholesterol /HDL cholesterol)
* Mean £ 8.0, {n=6) Means in the same column not sharing a common superscript letters are significantly different at p<0.05
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Tabie 5. Concentration of free cholesterol and cholesteryl
ester in serum of rats fed the experimental diets for 2

weeks mg/dh
Free Cholesteryl Cholesteryl
Group* cholesterol ester ester ratio{%)**
1 52.4+4.6%% 13911007 72.6
2 75.6+3.3° 135.1+12.4 64.1
3 26.2£0.7% 58.9+ 6.3" 69.2
4 33.541.1 67.61 1.8 66.9
3 226+1.2 60.5+ 4.5 72.8
4] 36.8+1.7° 931+ 59" 71.7
7 28.9%17.4" 97.9+ 4,17 77.2
a 369x2.0¢ 1039+ 6.4° 74.1
9 29,1+2.5" 90.1+ 6.4 75.6
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sphalipid and triglyceride in serum of the rats fed
the experimental diets for 2 weeks

* See the legend of Table 1
** Cholesteryl ester/ Total cholesterol x 100
*** Mean£5.D. (n=6) Means in the same column not sharing
a common superscript letters are significantly different at p
<08.05

img/dh)
Group* LOL Phospholipid Triglyceide
1 269.6215.0%  132.1£2.1% 93.4+2.6°
2 283.1416,2° 138,3+3.7¢ 79.1+3.0°
3 735+ 3.3 121,334 121.9+3.6°
4 1217+ 47% 13254409 106,422
5 97,94 7.3" 72.7£2.1 48,1407
6 2055118 88.7 3.6 69.6+1.8
7 152.0% 9.2¢ 94.0+1.4" 87.4+3.3%
8 192.1=11.7% 100.0+4.5° 88.4+3.4°
9 117.9+ 7.8% 100.5£7.5¢ 72.9+4.8%

*See the legend of Table 1
**Mean£5.0.(n=58) Means in the same column not sharing a
common superscript letters are significantly different at p
<0.05
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