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Effect of Dietary Oil Containing ¥ - Linolenic Acid on the Plasma
Lipid Levels and Thrombotic Activity in Rats
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ABSTRACT

This study was carried out to determine the effect of dietary y -linolenic acid on decreasing the plasma lipid levels
and the thrombotic activity in rats. Sprague-Dawley male rats (B.W 120 g) were fed a experimental diet containing 5%
lard (46.05% saturated fatty acids), corn oil (51.36% linoleic acid), evening primrose oil (EPO, 72.80% linoleic acid
and 9.16% 7 -linolenic acid) or borage oil (BO, 40.29% linoleic acid and 24.25% 7 -liolenic acid) for 30 days. Alt-
hough there were no significant differences in the food intake among the groups, the body weight gain of the BO group
was significantly lower than that of the other groups. The bleeding time of the BO group was significantly longer than
that of the other groups. There were significantly differences in the whole blood clotting time among the groups except
for the EPO and corn oil groups, where the whole blood clotting time of the BO group was the highest among the groups,
and that of the lard group was the lowest. The plasma triacyglyceride (TAG), total cholesterol (TC) and low density
lipoprotein cholesterol (LDL-C) concentrations were the lowest in the BO group, but highest in the lard group, and th-
ere were significant differences among the groups. The plasma HDL-C concentrations were in the following order: BO,
EPO, comn oil and lard groups and there were significant differences among the groups. The excretions of fecal neutial
steroids and acidic steroids of the BO group were the highest among the groups, and there were significant differences
compared to the other groups. The results suggest that dietary EPO and BO containing 7 -linolenic acid has an antith-
rombotic activity, and inhibits the increasing of plasma TAG, TC and LDL-C concentrations compared to lard, which
contains saturated fatty acids, or corn oil, which contains linoleic acid. (Korean J Nutrition 36(9) : 889 ~897, 2003)
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Table 1. Composition of experimental diets (g/kg diet)

Groups”

Ingredient co EPO 8O
Casein 200 200 200 200
Sucrose 500 500 500 500
Corn starch 150 150 150 150
Fiber ( a -cellulose) 50 50 50 50
Lard &0 - - -
Corn oil - 50 - -
Evening primrose oil - - &0 -
Borage oil - - - 50
DL-methionine (95%) 3.0 3.0 3.0 3.0
Mineral mix” 35 35 35 35
Vitamin mix” 10 10 10 10
Choline bitartrate 20 20 20 20

1) Lt lard, CO: corn oil, EPO: evening primrose oil, BO: borage oil

2) AIN’76-mineral mixture (g/kg): calcium phosphate, dibasic:
500.0, sodium chloride: 74.0, potassium citrate, monohydrate;
2200, potassium sulfate; 52.0, magnesium oxide: 24.0, manganese
carbonate; 3.5, feriic citrate; 6.0, zinc carbonate; 1.6, cupric
carbonate; 0.3, potassium iodate; 0.01, sodium selenate; 0.01,
chromium potassium sulfate; 0.55, powdered sucrose 118.03

3) AIN‘76-vitamin mixture (g/kg): thiamin-HCI; 0.6, riboflavin; 0.6,
pyridoxine-HCH; 0.7, nicotinic acid; 3.0, calcium pantothenate:
1.6, folic acid; 0.2, biotin; 0.02, vitamin Biz; 0.001, vitamin A (reti-
nyl acetate); 0.8, vitamin E (dL- e -focopheryl acetate): 3.8, vita-
min Ds (7-dehydrocholesterol) : 0.0025, vitamin K (menadione);
0.005, powdered sucrose 988.67
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Table 2. Food intake, body weight gain and feed conversion rate in rats fed dietary fats for 30 days

Groups"  Food intake (g/day/rat)  Body weight gain (g/day/rat)  Feed conversion rate (feed intake/body weight gain)
L 20.19 + 0.47° 5.24 + 0.42° 3.87 £ 0.31
CcoO 19.75 = 0.89 5,07 £ 0.50° 4.19 = 0.66
EPO 20.11 £ 0.52 5.07 = 0.52° 3.99 +£0.34
BO 19.99 + 0.55 409 +0.37° 4,07 = 0.31

1 Litard, CO: com oil, EPO: evening primrose oil, BO: borage ol

2) Mean values =+ standard deviations (n = 6), Values within the same line with different superscript are significantly different (a, b p<

0.05)

30m, J & W Scientific, Folsom, CA) ©]&3}3it} GLCE
238 93t carrier gasZ2E ¥9 30~60 ml L4 A
H helium gasE ARSI, column &% 240C, Z8lx1
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Fig. 1. Bleeding fime in rats fed dietary fafs for 30 days. L: lard, CO:
com oil, EPO: evening primrose oil, BO: borage oail. Different alp-
habet represent the significant differences among group (a, b
p<0.05).
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Fig. 2. Whole blood clotting time in rats fed dietary fats for 30 day.
L: lard, CO: corn oil, EPO: evening primrose oil, BO: borage oil.
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Fig. 4. Plasma total choletsrol (TC) in rats fed dietary fats for 30
days. L: lard, CO: com oil, EPO: evening primrose oil, BO: borage
oil, Different alphabet represent the significant differences among
group (q, b, ¢, d p<0.05).
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Fig. 3. Plasma triaclyglyceride (TAG) in rats fed dietary fats for 30
days. L: lard, CO: corn ail, EPO: evening primrose oil, BO: borage
oil. Different alphabet represent the significant differences among
group (a, b, ¢, d p<0.05).

Fig. 5. Plasma LDL-C and HDL-C in rats fed dietary fats for 30 days.
L: lard, CO: corn oil, EPO: evening primrose oil, BO: borage oil.
Different alphabet represent the significant differences among
group (a, b, ¢, d p<0.05).
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Table 3. Fecal steroid excretions in rats fed dietary fats for 30 days”
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Netural steroids (mg/day/rat)

Acidic steroids (mg/day/rat)

Groups”

Total Tc CS Total TBA LCA DCA CA
L 30.24 + 1.09% 2201 £ 0.82° 823 078 31.67 £1.18° 17.30 + 0.76° 571 = 1.18% 0.9 +0.36 8.31 £0.77°
CO 38.71 = 1.47° 3065 = 1.04° 8.03 £ 0.83 30.14 £0.33° 17.00 + 0.86° 529 +0.73° 120+029 6.44 + 0.98°
EPO 4191 + 1.49° 34.20 + 2,05° 7.71 £ 0.58 33.93 +0.17° 18.80+£0.32° 675+ 053 098 +055 7.40+ 0.66™
BO 52.19 + 2.90° 42,99 + 3.64° 9.20 + 1,00 39.42 + 1.13° 21.38 + 0.87° 10.34 = 0.17° 1.00+£026 6.70 +0.35°

1) TC: fotal cholesterol, CS: Coprostanol, TBA: total bile acids, LCA: lithocholic acid, DCA: deoxycholic acid, CA: cholic acid

2) L: lard, CO: com oil, EPO: evening primrose oil, BO: borage oil

3) Mean vdlues + standard deviations (n = 6), Values within the same line with different superscript are significantly different (a, b, ¢

P <0.05)
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