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Sulfur Amino Acids Metabolism in the Copper-Deficient Rats

Hitomi ToJO, Yu HOSOKAWA, Shiro NIIZEKI, Ikuo SATO and
Kenji YAMAGUCHI
Division of Maternal and Child Nutrition, the National Institute of Nutrition

Since the enzyme, cysteamine oxygenase, has copper as essential metal for full
enzyme activity, the effect of copper deficiency on the sulfur amino acid metabolism,
especially taurine formation was examined. Animals were fed on the copper-de-
pleted diet with different casein level (20% and 30%) for 6 weeks.

Serum and hepatic copper concentration were decreased in copper-deficient
animals, but hepatic iron was increased. The hepatic cysteine dioxygenase activities
of copper-deficient rats did not exhibited significant difference from that of control
animals in either 20% or 30% casein level. Hepatic and urinary taurine concentrations
of the deficient rats was not also altered compared to those of respective control
animals. No significant change was observed in the hepatic cysteine and glutathione
content in copper-deficient rats.

These results suggest that significant effect of copper deficiency on the taurine
formation was not observed, further investigation of cysteamine oxygenase activity

in copper-deficient status is necessary.
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Table 1. Composition of experimental diets

(g/kg)
Ingredients ControlV Cu Deficiencyl)

Casein 200 (300) 200 (300)
a-Corn starch 68 68

Sucrose 600 (500) 600 (500)
Soybean oil 50 50

Salt mixture 502 509
Cellulose powder 20 20
Vitamine mixture 10 10

Choline chloride 2 2

1) Copper contents in control and copper-deficient diets were 2.0 and 0.41 mg/
100 g diets respectively

2) Harper, A. E. J. Nutr. 68, 405 (1959).

3) Cupric sulfate was omitted from Harper’s salt mixture, and the equal amount of
sucrose was substituted for the metal o
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Table 2. Food intake and body weight gain in rats fed on copper-depleted diet for six

weeks
Groups Food intake Body weight on Body weight gain
Day 1 Day 43
(g/day) (g/day) (g/6 weeks)

20% Casein

Control 18.8 £0.40 80.7+ 1.0 371 £6.8 290.3+£7.24

Deficiency 18.3+0.60 812+ 1.1 354 +8.3 272.8+£7.77
30% Casein v . '

Control 19.2+£0.57  827+1.7 =« 373%11.7 290.3£11.7

Deficiency 18.4 £0.37 823+03 = 366%6.5 283.7+6.24

Mean + SE (n=6)
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Fig. 1. Serum Cu and ceruloplasmin contents in rats fed on the

copper-depleted diet for 6 weeks.
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Fig. 2. Hepatic copper and iron contents in rats fed on the
copper-depleted diet for 6 weeks. Each value represents mean
+ SE for 6 rats.
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Fig. 3. Hepatic cysteine dioxy-
genase activity in rats fed on the
copper-depleted diet. Each value
represents mean * SE for 6 rats.
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Fig. 4. Hepatic glutathione and cysteine contents in rats fed
on the copper-depleted diet. Each value represents mean *
SE for 6 rats.

~ : Clcontrot |
g #ZDef i ciency 100
g : 3
- [ control ] L ©
dd —
g Deficlency 3 802
2% S —4- = 3
E = ek N
3 3 |

2 /
2 2y %
E 5 %
ul 49 %
2] 22 %
5 g %
g g, _

20% Casein 30% Caseln 20% Caseln 30% Casein

Fig. 5. Hepatic and urinary taurine contents in rats fed on
the copper-depleted diet for 6 weeks, urine was collected for

last 3 days of experimental period. Each value represents mean
+ SE for 6 rats.
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