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ABSTRACT

Supplementation with sulfur-amino acid to a 8% casein diet produces fatty liver in rats.
However, methionine supplement to a 8.8% soyprotein diet (containing the same amount of
sulfur amino acids with the 8% casein diet) did not produce liver fat accumulation. Dietary
level of protein is a delicate factor affecting the liver lipid. The effect of supplemental
methionine on liver lipid accumulation was reexamined using female rats of Wistar strain.
Test diets contained 8% casein or 8% soyprotein isolate (SPI) with or without supplemental
methionine. Animals were fed the test diets for 2 weeks and liver lipids were determined.
Supplement of methionine to either a casein or a SPI diet, significantly increased the body
weight gain accompanying the elevation of liver lipid concentration. Thus in low dietary level,
SPI diet also produced fatty liver in rats. In the other experiments, effects of methionine
supplement to a 109 SPI diet in the presence of a xenobiotic (PCB) on lipid metabolism were
studied. Methionine supplement to the SPI diet in the presence of 300 ppm of PCB, significantly
increased the serum cholesterol although the effect was little when the diet was devoided of
PCB. The effects of methionine supplement to the SPI on lipid metabolism may be exaggerat-

ed in the presence of xenobiotics in diets.
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Table 1. Effect of Met to 8% soy protein isolate or casein diet on tissue lipids
Group Diet Changes in BW Liver wt. Serum TG Liver lipids
for 2 weeks
g g/100 gBW mg/100ml mg/g
1. 8% soy prot. isolate 5.34+1.2¢ 4.95+0. 10 54.3+ 4.0 71.7+ 1.8
Met 0.083%
0.178%
7 Cys 0.095%
2. Diet 1+0.32% Met 25.2+1.3 5.2540.18  120.7+10.9 117.2+10.3
0.498%
3. 8% casein 14.2+1.0 4.67+0.10 98.6+ 6.6 80.4+ 2.4
Met 0.178%
0.108% o 0-1787%
Cys 0.020%
4. Diet 3-+0.3%Met 29.0+£0.6 4.95+0.22  142.44£17.7 113.5+ 3.9

0.498%

Table 2. -Effect of dietary level of sulfur-containing amino acid on
liver lipids in rats with or without receiving PCB

SAA level Liver total lipids
% mg/g liver mg/100 g BW
Normal 0.3 62.51 194
0.5 61.3 219
0.8 58.7 214
1.5 60.5 228
PCB (300 ppm) 0.3 75.74 4.2% 389 +26°
0.5 70.5+ 5.8 431+32°
0.8 85.1+ 7.6° 486 418"
1.5 82.9+12.9° 434 +10°

1: Pooled samples were used (normal group).
2. Mean=+SE. Means within a column not followed by the same
letter are significantly different (p<0.05).
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Table 3. Effect of dietary levelof sulfur-containing amino acid on serum lipids
in rats with or without receiving PCB

Total HDL HDL chol.

SAA level Triglyceride cholesterol cholesterol Total chol.

% mg/100 ml  mg/100ml  mg/100 ml
Normal 0.3 113+ 147 109+ 42 60+ 2¢ 0.55
0.5 170+ 11%° 111+ 42 67+ 1¢ 0. 60
0.8 306+ 46 120+ 7° 75+ 73b 0.63
1.5 182+ 202 124 £11 84+ geb 0.68
PCB (300 ppm) 0.3 148+ 702" 163+ 8 114 +15b 0.70
0.5 351+111°¢ 197 +12¢ 161 +12¢ 0.82
0.8 496 +129¢ 249+ 8¢ 194 +16° 0.78
1.5 363+ 42be 230 + 16 174 +£17¢ 0.76

1. Mean + SE. Means within a column not followed by the same letter are
significantly different (p<0.05).

Table 4. Effect of dietary quality of protein on gains in body weight and liver and plasma
lipids in rats fed PCB-supplemented and unsupplemented diets

PCB

Groups addition Gains in Liver wt Live.r ' Liver Plasma
body wt! total lipids cholesterol cholesterol
(300 ppm)
g/22 days % body wt  mg/g tissue  mg/g tissue mg/100 ml
Experiment I
Egg - 96.1+2.8%2 4.54+0.09° 48.6+1.32¢¢  2.34+0.09°b¢ 102 +4°
Casein — 86.8+3.3b 4.2940.05b¢ 53.941. 2ebcd 2 284(. 0520 99 =420
Fish — 76.7+£1.7¢  4.4940.09°b 55.3+£1.42bc  2.26+0. 110 107 +£32
Soy - 61.04£2.39  417+0.05¢¢ 46.9+2.0¢ 2.12+0. 04¢d 96 5P
Soy + Met — 100.4+5.6° 4.7040.11*  47.4+4.7<¢ 2.0140.05¢ 104 +3¢
Wheat gluten - 17.6+3.1°  4.05+0.16°¢ 60.5+3.1° 2.3940. 062" 97 +6°°
Corn gluten — 12.7+1.7¢  4.264+0.12°¢ 56.7+2.7%b 2.49+0. 072 93 +42b
Gelatin — —26.5+1.4F  3.99+£0.10¢ 46.3° 3. 05% 86 £ 6"
Experiment 1II
Egg + 83.3+4.6*  6.98+0.19*> 91.8+3.82 4.75+0. 25° 199 +62P
Casein + 76.3+£3.1%>  6.5440.10°¢ 66.141.8° 2.9540.13b 189 724
Fish + 73.3+3.0° 7.254+0.17*4  85.5+5.4° 4.39+0. 352¢ 211 +£5b¢
Soy + 59.8+2.9¢  6.28+0.10¢ 63.2+1.8° 2.5540. 06° 175+4¢
Soy + Met + 96.8+2.3¢  6.99+0.16%> 75.2+£1.7¢ 3.9240. 27¢¢ 222 +7¢
Wheat gluten + 15.341.5¢  6.38+0.21°  61.9+0.8" 3.21+0. 244 178 +6¢
Corn gluten + 5.8+1.20  6.92+0.13%> 69.0+2. 1 3.97+0. 32¢ 180 +52¢
Gelatin + —28.8+£0.6¢ 7.63+0.21¢ 58.3% 2.708 162+11¢
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