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Effects of Butter or Margarine on Liver Lipids in Rats
Fed a 259, Casein Diet

Koji Yamapa and Tokiko Mizuno

Faculty of Living Science, Koriyama Women’s College, Koriyama, Fukushima 963

Effects of butter and margarine on the lipid levels of plasma and liver were examined in rats
fed a 259, casein diet changing the ratios of butter to margarine, or using margarine of different
content of linoleic acid.

In cholesterol-free diet, no difference in levels of plasma cholesterol was noted between different
ratios of butter and margarine, and among different types of margarine. However a decrease
in butter/margarine ratio led to suppression of an increase in levels of plasma cholesterol in cases
of cholesterol diet. The level of plasma cholesterol was lower in rats fed different types of mar-
garines diet than in the animals fed butter diet. Regardless of the addition of cholesterol to diet,
the concentration of liver triglycerides was increased by the lowering of butter/margarine ratio,
and it was significantly higher in rats fed different types of margarine than in those fed butter.

The results suggest that the suppression of increase in the levels of plasma cholesterol by mar-
garine was observed in only diet containing cholesterol, and then the increase in liver triglycerides
content had no relation with the addition of cholesterol to diet.
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Table 1. Composition of basal diet (%)

Ingredients

Casein 25
Fat source 10
Mineral mixture2’ 4
Cellulose 2
Vitamin mixtureb’ 1
a-Corn starch 58

® Minerals in 100 g of mixture: CaHPO,-2H,0 14.56
8 KH,PO, 25.72 g, NaH,PO, 9.35 g, NaCl 4.66, Ca-
Lactate 35.09g, Fe-Citrate 3.18g, MgSO, 7.17g,
ZnCO; 0.11 g, MnSO,-4-5H,0 0.12 g, CuSO,-5H,0
0.03 g, K1 0.01 g. » Vitamins in 100 g of mixture: A-
Acetate 50,000 IU, D4 10,000 IU, E-Acetate 500 mg,
K3 520 mg, B;-HCI 120 mg, B, 400 mg, Bg-HCI 80 mg,
By 0.05 mg, C 3,000 mg, D-Biotin 2 mg, Folic acid
20 mg, Ca-Pantothenate 500 mg, p-Aminobenzoic acid
500 mg, Nicotinic acid 600 mg, Inositol 600 mg,
Choline chloride 20,000 mg.
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Table 2. Fatty acid composition of butter and margarine (%)

Fatty acids Butter Margarine A Margarine B Margarine C
Cy 3.9

Ce 2.3

Cs 1.3 0.4
Cio 2.8 0.4
Cio:1 0.2

Crz 2.9 4.5
Cu 10.0 Tr 0.4 1.9
Cua 0.8

Cis 1.1

Cis 24.5 16.8 14.1 8.2
Cie1 1.3

Cr7 0.9

Cis 16.5 5.4 4.6 7.2
Cis:y (trans) 7.6 15.7

Cian 28.5 43.9 28.8 11. 4
Cis:2 2.0 21.9 35.6 64.3
Cis:o (cis-trans) Tr

Cis:2 (trans-trans) Tr

Cis:a 0.3 4.4 0.8 1.7
Coo 0.7

P/S ratio 0.03 1.18 2.53 2.92

Tr: trace, P: polyunsaturated fatty acid, S: saturated fatty acid.

Table 3. Body weight gain, food intake and, liver and plasma lipids in rats fed a 259, casein diet (Exp. 1)

Diets*
10B 8B+2MA 5B+5MA 10MA
Body weight gain (g/3 weeks) 136+ 7° 140 £ 5P 133 £ 9P 155+ 42
Food intake (g/3 weeks) 390+ 14 405+8 392+ 11 400+4
Plasma
Triglyceride (mg/dl) 88 +62b 83+t6P 94 +42 9] 48P
Cholesterol (mg/dl) 8142 70 £8P 71+6P 85+ 122
HDL-Cholesterol (mg/dl) 52+2 52+4 56+4 52+3
Liver
Weight (g/body weight 100 g) 4.8+0.7 4.6+0.7 4.5+0.3 4.9+1.1
. ., (mg/g) 22.4%0. 1¢ 36.1+5.7° 43.6%10. 7° 55.7+5.92
Triglyceride .
(mg/liver) 267 +39¢ 429 +86® 496 +73P 717 +772
(mg/g) 3.2+0. 1¢ 3.8+0. 4¢ 4.5+0. 430 5.0%0. 52
Cholesterol .
(mg/liver) 384> 45+ 6 51+9a 63 +52

* 10B: 109 Butter, 8B4-2MA: 89, Butter+29%, Margarine A, 5B+5MA: 5%, Butter+59, Margarine A, 10MA:
109% Margarine. Values (mean SE for 5 rats) with different alphabetical superscripts within a line are significantly

different ($<0.05).
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Table 4. Body weight gain, food intake and, liver and plasma lipids in rats fed a 25%,
casein diet containing cholesterol and sodium cholate (Exp. 2)

Diets*
10B 8B+2MA 5B+5MA 10MA
Body weight gain (g/3 weeks) 116+5 118+5 122+6 1246
Food intake (g/3 weeks) 31611 315+7 325+8 3278
Plasma
Triglyceride (mg/dl) 95+82b 85+ 5b 105+ 52 9316
Cholesterol (mg/dl) 170£92 132+6° 105+ 4¢ 97+6°¢
HDL-Cholesterol (mg/dl) 59+22 49+ 5P 58+ 32 52+ 3b
Liver
Weight (g/body weight 100 g) 6.2+0.2 6.2+0.2 6.2+0.2 6.310.1
. ., (mg/g) 37.314. 2> 42.5+4.7° 52.9+7.82 68.1%0. 12
Triglyceride .
(mg/liver) 48375 550 +81b 789+ 140 915+702
b b
Cholesterol 8/®) 34.2+2. 4 39. 1£1.0° 36.1+1.9° 38.5+1.3°
(mg/liver) 433+4]b 499 + 152 477 +46°> 515+322

* See footnote in Table 3. Values (mean SE for 5 rats) with different alphabetical superscripts within a line are

significantly different ($<0.05).

Table 5. Body weight gain, food intake and, liver and plasma lipids in rats fed a 25%, casein diet (Exp. 3)

Diets*
B MA MB MG
Body weight gain (g/3 weeks) 150+ 4 154+7 159+3 157%5
Food intake (g/3 weeks) 397 +8 387+17 406+3 397+7
Plasma
Triglyceride (mg/dl) 139+92 127 £4ab 125+ 173b 116+4b
Cholesterol (mg/dl) 672 67+3 69+4 68+4
HDL-Cholesterol (mg/dl) 55+ 3ab 50+ 3P 57+52 5732
Liver
Weight (g/body weight 100 g) 4.8+0.1b 5.0%0. 1° 5.2+0. 22 4.8+0.1°
. .. (mglg) 19.143. 44 54. 4+5, 52 45.0%6. 3° 30.0+1.9°
Triglyceride ;
(mg/liver) 234 +4]¢ 704902 618 +45° 374 +21°
(mg/g) 2.5%0. 3¢ 5.820. 3P 6.4+0. 22 6.5+0. 22
Cholesterol X
(mg/liver) 31 +5¢ 75+ 6P 89+42 81+ 23b

*B: 109 Butter, MA: 10% Margarine A, MB: 10% Margarine B, MC: 10%, Margarine C. Values (mean+SE
for 5 rats) with different alphabetical superscripts within a line are significantly different (<0.05).
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Table 6. Body weight gain, food intake and, liver and plasma lipids in rats fed a 259%,
casein diet containing cholesterol and sodium cholate (Exp. 4)

Diets*
B MA MB MC
Body weight gain (g/4 weeks) 19111 183+6 193+6 182+6
Food intake (g/4 weeks) 548172 530+92b 534 £92b 514+8b
Plasma
Triglyceride (mg/dl) 109£72 89182°P 100+172 71t6P
Cholesterol (mg/dl) 145+102 744 79 +6P 82+ 15
HDL-Cholesterol (mg/dl) 46+42 32+4P 37 £42b 40+42
Liver
Weight (g/body weight 100 g) 5.940. 1" 6.2+0. 3> 6.4%0. 32 6.3+0. 1P
Triglyceride (mg/g) 45.6+4.7° 85.8+6. 0% 74.3+6. 32 81.4+8. 12
(mg/liver) 785+ 780 1909 +1172 1404 120 1404 £ 1462
Gholesterol (mg/g) 42.3+1.5° 38.1+2.8® 31.0x2.1¢ 45.0+1.92
(mg/liver) 737 £40° 676 652" 585 + 44" 813 +49*

* See footnote in Table 5. Values (mean +SE for 5 rats) with different alphabetical superscripts within a line are

significantly different (»<0.05).
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