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Effects of dietary sulfur-containing amino acids on tissue levels of copper, ascorbic

acid and o -tocopherol in rats

Norihisa KATO and Yang Ben-SHAN

Faculty of Applied Biological Science, Hivoshima University

We previously reported that addition of 5% L-cystine to 10% casein diet caused marked increase in
tissue concentrations of ascorbic acid and a -tocopherol and depression in serum activity of ceruloplas-
min in rats. In this report, an attempt was made to examine the effects of addition of 0.3% ~5% L-cys-
tine, 0.3% L-cysteine and 0.3% L-methionine to 10% casein diet on serum and tissue levels of copper,
iron, zinc, ascorbic acid and @ -tocopherol. Dietary addition of these sulfur-containing amino acids
caused changes in these metabolic parameters. Among these changes, the increases in kidney copper and
liver and kidney ascorbic acid and the decrease in the activity of serum ceruloplasmin were prominent

and the maximum changes in these responses were observed with the addition of 2.5-5% cystine.
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Table 1. Composition of experimental diets

Components (%) Groups
10%Casein 0.3%Cys-Cys 1%Cys-Cys 2.5%CysCys 5%Cys-Cys  0.3%Cys 0.3%Met

Casein 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Corn starch 50.0 49.8 49.3 48.3 46.7 49.8 49.9
Sucrose 25.0 24.9 24.7 24.2 23.3 24.9 . 24.9
Cellulose powder 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Corn oil 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vitamin mixture' 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Salt mixture® 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Cystine 0 0.3 1.0 2.5 5.0 0 0

Cysteine 0 0 0 0 0 0.3 0

Methionine 0 0 0 0 0 0 0.3

—

1. Katayama, T. et al. J. Nutr. Biochem., 2, 92-96 (1991).

2. Ebihara, K. et al. ]. Nutr., 109, 2106-2116 (1979).

Table 2. Effects of dietary sulfur-containing amino acids on growth and copper status in rats

Gains in body wt. Copper Ceruloplasmin activity
Liver Kidney Serum

g/10 days 1g/g tissue £g/100ml unit/100ml
10 % Casein 4.2+1.84 7.091+0.48* 1.75£0.34° 162+42° 17.2+0.8
0.3 % Cys-Cys 64.8+3.9° 4.1410.37° 4.35+0.59° 124 +7¢ 10.6+£0.7°
1 % Cys-Cys 56.4+3.6¢ 4.83+0.43° 5.28+0.39 134 +9¢ 11.6+1.1°
2.5 % Cys-Cys 35.0%2.4¢ 5.45+0.67" 7.72+0.60¢ 1334£5¢ 6.2£0.8°
5 % Cys-Cys 0.14+1.9* 6.73+0.39%* 6.94+0.62¢ 179+10° 6.3+0.9°
0.3 % Cys 64.0+2.3° 5.1540.29° 5.46+0.95° 140+ 8b< 11.940.8°
0.3 % Met 64.4+3.2° 5.20%0.52° 3.014£0.43¢ 147 +14% 13.0+£1.5°

1. Means £ SE (N=6). Means not followed by the same letter are significantly different (p < 0.05).
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Table 3. Effects of dietary sulfur-containing amino acids on iron and zinc status in rats

Iron Zinc
Liver Kidney Serum Liver Kidney Serum
1 g/g tissue #£g/100ml rg/g tissue 2 g/100ml

10 % Casein 87.3+6.6% 45,9+3,12° 2254232 26.2+2.2° 21.1£0.6* 113+5°
0.3%Cys-Cys  47.6+4.7" 37.8+3.2° 463+60° 23.8%+1.47 27.6+1.3% 169+ 8°<
1% Cys-Cys 31.94£2.1¢ 40.5+2.8" 467 +8° 24.8+1.2° 23.8+1.4% 181+18°
2.5%Cys-Cys  34.1%+4.1° 39.9+2.5° 3594450 27.4+0.9* 34.5+3.6¢ 2324159
5 % Cys-Cys 61.0+4.4° 51.2+3.6° 30328 33.1+3.3° 29.4+3.1™ 228+12¢
0.3% Cys 60.0+11.4° 43.4+2,3% 3371650 25.7+£1.3° 24.8+2.0%¢ 153+12%
0.3 % Met 49.14+4.0° °  39.943.7° 424 +£75% 22.5%0.5° 19.3£1.0° 135+£13*

1. Means + SE (N=6). Means not followed by the same letter are significantly different (p < 0.05).

Table 4. Effects of dietary sulfur-containing amino acids on tissue levels of ascorbic acid and « -tocopherol in rats

Ascorbic acid a -Tocopherol Serum Cholesterol
Liver Kidney Liver Kidney Serum
rg/g tissue 1 g/g tissue mg/100ml mg/100ml
10 % Casein 97 + 82! 4314 21.3+2.0* 23.4+3.4* 0.67+0.06* 82452
0.3 % Cys-Cys 145+9° 767" 37.8+2.4*° 37.44+5.4° 1.30+0.08" 94+22
1% Cys-Cys 189+18¢ 99+16" 48.0+5.4° 31.3+2.3° 1.304+0.14° 99+6*
2.5 % Cys-Cys 205+ 14¢ 86+12° 42.2+4.5° 26.51+3.6% 1.38+0.14° 120470
5% Cys-Cys 2724194 135+16° 38.2+7.0% 30.8+6.0* 1.15+0.17° 122+6°
0.3 % Cys 200+17¢ 113+15° 54.4+9.9° 34.445.8 1.2440.07° 83+6°
0.3 % Met 1914+8° 98+ 7" 51.8+9.3° 27.9+2.7° 1.3940.23° 83+8*

1. Means + SE (N=6). Means not followed by the same letter are significantly different (p < 0.05).
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