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Effect of High Lipid Diet Profile and Lipid Biosynthesis of Intestinal Tissue in Rat
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Effect of high lipid diet and its composition on lipid profile and lipid biosynthesis was inves-
tigated in Sprague-Dawley rats weighing 60—65gm. The animals were divided into three groups
and fed 3 different fat diets: 12% calorie control diet, 45% calorie corn oil diet, and 45% calorie
butter fat diet. The diets were fed to the rats ad libitum for 12 weeks. And lipid profile and
incorporation of acetate-“C into intestinal lipid were investigated.

Mean small intestinal lipid levels in mg/100m! for the control group were 15.2+1.5; triacylgcerol
2.6+0.5; phospholipid, 1.04+0.14; cholesterol, and 20.4+5.9; total lipid. The increase of lipid
content due to long term administration of high lipid diet was more prominent in animal fat (45
% calorie butter fat) diet group than in plant fat (45% corn oil) diet group. In 45% calorie-butter
fat diet feeding, phospholipid was increased 2-fold and triacylglycerol 1.5-fold but total cholesterol
did not show significant increase.

On the otherhand, incorporation of radioactive acetate into intestinal tissue revealed maximum
level at 3 hours after administration in all group, and maximum incorporation rate of both plant
and animal fat diet group did not show significant difference but slightly decreased than control
normal diet group (about 15%).

The result indicated that long-term feeding of animal diet composed 45% calorie butter fat,
slightly increases small intestinal levels of triacylglycerol and phospholipid but plant lipid diet
do not affect the lipid profile and synthesis of lipid in intestinal tissue.
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Table 1. Composition of experimental fat diet (g/1,000g diet)

Control 12% Fat

45%-Corn oil 45%-Butter fat

Corn oil(g)* 40 220 —
Butter fat(g)? 12 — 220
Corn starch(g)? 678 410 410
Casein(g)* 175 198 198
Salt mix(g)* 40 40 40
Vitamin mix. (g)° 5 5 5
D-Threonine(g)” L5 1.5 1.5
DL-Methionine(g)’ 1.5 1.5 : 1.5
Cellulose(g)? 42 124 124
Kcal/g 3.9 4.4 4.4
Distribution % of Energy
Fat 12 45 45
Starch 70 47 37
Protein 18 18 18

1. Refined corn oil, Seoul Food INC.

2. Berkshire Butter fats, Berkshire Food U.S. A.

3. Samsung Food INC.

4, Lactic casein, 30 mesh, New Zealand.

5. Salt mixture: per 1kg of diet: CaCOs,, 30.0g; CaHPO,, 2H.0, 7.5g; K,HPOQ,, 32.2g; Na(l

16.7g; MgSO,, 7H,0, 10.2g; ferric citrate, 2.75g; MnSO,, 0.51g; KI, 70mg; CuCl,, 5H0,
35mg; ZnCl,, 25mg; CoCl;, 5H.0, 5mg; (NH,) 6Mo:0,, 4H,0, 5mg
6. Vitamin mixture: per 1kg of diet; thiamine-HCI, 20mg; riboflavin, 20mg; pyridoxine, 20

mg; nicotinic acid, 90mg; D-calcium pantothenate, 60mg; folic acid,
; vitamin B,; (0.1% triturate in mannitol), 20mg; retinyl acetate, 2,000
1,000 IU; DL-tocopheryle acetat, 0.1g; choline, 1.5g; inositol 0.1g;
vitamin C, 0.9g; P-aminobenzoic acid, 0.1g.

menadione, 456mg
1U; cholecalciferol,

7. Wako Pure chemicals Co.

10mg; biotin, lmg

&, CMC(Sodium carboxyl methyl cellulose, non-nutritive fiber)
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Table 2. Influence of high-fat diet on the content of lipids of small intestine in rats

Group 2% Fat diet(12) 45% Corn oil {9) 45% Butter fat(9)
(mg/g>
Triacylglycercl 15.2+1.5 13.5 £2.3 21.1£1.9
Phospholipid 2.6£0.5 4,1 +£1.1 5.3+1.2
Cholesterol 1.1£0.1 i.1 £6.2 1.2+£0.2
Total lipid 20.4£5.9 25.86+2.17 30.3+£3.15

All values are mean+SD of the number of animals indicated in parentheses. All animals were

treated with experimental fat diet for 12 weeks.
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Table 3. Incorporation of acetate-1-4C into lipid of intestine in rats treated with
high-fat diet for 12 weeks

12% Fat(12) 45% Corn(9) 45% Butter(9)

(cpm/mg lipids)

32531460 27561432 2748+404

All values are mean +SD of the number of animals indicated in parentheses in each group.
Acetate-1-4C 4uCi per 100g of body weight in 0.5ml of saline solution, was injected intra
peritoneally at three hours prior to killing. Lipid was extracted from the small intestine and
the activity was counted with gas flow counter.
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Fig.1. Time course of acetate-**C incroporation
into intestinal lipid of normal rats
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