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Abstract : The purpose of this study was to determine the effect of dietary 7 -linolenic
acid on plasma lipid metabolism and antithrombotic activity in male Sprague Dwaley Strain
rats. Rats weighing an average of 100~120g were fed a experimental diets containing 5%
lard (saturated fatty acids), cormn oil{linoleic acid), evening promise oil(EPO, 9% 7 -linolenic
acid) or borage oil(BO, 24% 7 -linolenic acid) for 30days, respectively. Though there were
no significant difference in the food intake among the groups, the body weight gain of the
BO group was significantly lower than that of other group. The spleen weight of the lard
group was significantly lower than that of other group. The bleeding time of the BO group
was significantly longer than that of other group. The blood clotting time was significantly
tended to long in EPO and BO groups compared with lard group. The plasma
triacylglyceride and total cholesterol concentration were high in order of lard, corm oil,
EPO and BO, groups and there were significant differences among the groups. The plasma
HDL-C concentrations were high in order of BO, EPO, com oil and lard groups and there
were significant differences among the groups. The plasma LDL~C concentrations were
significantly the highest in lard group, but the lowest in BO group. These data indicate
that 7 -linolenic acid has a antithrombotic activity, and decrease the plasma
triacylglyceride, total cholesterol and LDL~C concentrations in rats.
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Table 1. Formula of Basal Diet

Ingredient as—fed(%)
Casein(cp. 88.50%) 20.0
Sucrose 50.0
Corn starch 15.0
@ -cellulose"’ 5.0
Fat 50
DL-methionine(95%) 0.3
AIN'77-mineral mix* 35
AIN’77-vitamin mix® 1.0
Choline bitartrate 0.2
Total 100.0

”Sigma chemical Co., St, Louis.

YContained per kg mixture : CaHPO, 500g,
NaCl 74g, KsCeHsO7 - H:0 220g, KoSOs 52g,
MgO 24g, 48% Mn 3.5g, 17% Fe 6.0g, 70%
Zn 16g, 53% Cu 0.3g, KIO; 0.01g, NaxSeOs -
5Hx0O 0.01g, CrK(S0s) - 12HO0 055¢ and
sucrose.

¥Contained per kg mixture; Thiamin-HCl 600
mg, Riboflavin 600mg, Pyridoxine-HCl 700g,
Nicotinic acid 3g, D-calcium pantothenate
1.6g, Folic acid 200mg, D-biotin 20mg, Vitamin
Biz mg, Vitamin A 400,000 IU(Retinyl acetate),
Vitamin  E(dL- @ -Tocopheryl acetate) 5,000
IU, Vitamin Dy 25mg, Vitamin K 5.0mg and
sucrose.

¥ A¥gdAs, Table 13 204 & 5 U%o0]
7o FAMFL vE AlE HAAFANA FoF
el Zeolzt veltA @RA|F nFEE oy
~linolenic acid® /3 AYAEHK H7HT
Al oldt) y -linolenic acide A WEHHE
B3 Zhel A AWk AstE FHAATE
Aoz HuHYon(19] ¥ d¥e dAx MY
AxF HA7rFAN 58 AFS7HE] M @
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Table 2. Fatty Acid Composition of Dietary Fats

Fatty acids (wt %) Lard Comn oil Evening primose oil Borage oil
14:0 260 - - -
16:0 28.39 16.33 6.81 11.24
16:1n-7 2.35 - - -
18:0 15.06 212 1.98 4.49
18:1n-9 37.40 29.32 9.25 19.73
18:2n-6 14.20 51.36 72.80 40.29
18:3n-3 - 0.87 - -
18:3n-6 - - 9.16 24.25

Table 3. Feed Intake, Body Weight Gain, and Feed Conversion Rate in Rats Fed Diet containing
7 -Linolenic Acid for 30 Days

Feed intake, Body weight gain,

Diet g/day/head g/day/head FCR”
Lard 20.19+0.47" 5,24 +0.42° 3.87+0.31
Comn oil 19.75+0.89 507 +0.50° 4.19*0.66
EPO” 20.11£0.52 5.07+052° 3991+0.34
BOY 18.99+0.55 4.09+0.37" 4.0710.31

"Mean * standard deviations for six rats.

“FCR (feed conversion rate) = feed intake / body weight gain.
3)EPO, evening primrose oil

“BO, borage oil.

*PValues within the same columns with different superscript are significantly different
(p<0.05).

Table 4. Liver, Heart, Spleen, and Kidney Weight in Rats Fed Diet Containing ¥ -Linolenic Acid

for 30 Days
Diet Liver Heart Spleen Kidney
————————— wet g/100g body weight-------~~
Lard 3.15%+0.39" 0.43+0.05 0.15+0.01°  0.77£0.06"
Corn oil 3.06£0.06 0.38£0.04 0.21£0.03*  0.79+0.04%
EPO 2.76*0.18 0.41£0.04 0.20+0.02° 0.83+0.04°
BO 2.79+0.23 0.41£0.03 0.20+0.02° 0.74%0.01°

YMean * standard deviations for six rats.

*PValues within the same columns with different superscript are significantly different
(p<0.05).
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Table 5. Bleeding Time and Whole Blood Clotting Time in Rats Fed Diet Containing 7
-Linolenic Acid for 30 Days

Whole blood clotting time,

Diet Bleeding time, sec sec

Lard 171.25+10.24° 142.25+11.72°
Corn oil 152.50 + 39.66" 162,50 +22.95%

EPO 201.75+33.01° 182.25+33.26°

BO 27575+ 31.72° 248.25+26.17

YMean * standard deviations for six rats.

*b9Values within the same columns with different superscript are significantly different
{(p<0.05).

Table 6. Plasma TAG, TC, HDL-C, LDL-C, VLDL+IDL-C, and HDL-C/TC in Rats Fed Diet
Containing 7 -Linolenic Acid for 30 Days"

Parameter Lard Corn oil EPO BO
————————————————————— mg/df—==-=m e

TAG 187.49+5.79* 147.16 £ 756" 127274513 11050+3.13°

TC 121.65*+6.68" 106.46 = 4.46" 92.06 £ 1.85° 85.28 +3.02¢
HDL-C 37.74+2.48° 41.88+0.86° 4580 +1.32° 50.97+2.01°
LDL-C 46.41 575" 35.13+4.65" 20.80+2.35° 12.33%2.83¢
VLDL+IDL-C 37.49t1.15° 29.44+151° 25.45+1.02° 21.97+0.64°
%, HDL-C/TC 31.01+1,03° 39.40£2.12° 4975+ 1.44° 59.73+1.83°

UTAG, triacylglyceride; TC, total cholesterol;, HDL-C, high density lipoprotein-
cholesterol; LDL-C, low density lipoprotein-cholesterol, VLDL+IDL-C, very low density
lipoprot'ein + intermediate density lipoprotein-cholesterol.

"Mean * standard deviations for six rats.

abedyalues  within the same line with different superscript are significantly different
(p<0.05).
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