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Experiments with humans and rats have reported that high protein intake increases urinary calcium
excretion. In this study, we carried out to determine the effect of dietary protein quantity and quality on
urinary calcium and phosphorus excretion in rats. As protein sources casein or soy protein and gluten
were used, to give protein contents in the diet of 60%. Urinary calcium excretion was significantly
increased in the high protein diet group, and urinary phosphorus excretion was also significantly
increased in the high protein diet group. On the other hand, no difference in protein quality was observed
in urinary calcium excretion or phosphorus excretion. The urinary phosphorus excretion rate was higher
under high protein diet, and more was higher for casein diet. These results indicated that the excretion of
calcium and phosphorus was promoted by high protein diet intake, and the excretion of phosphorus was
promoted by casein diet.
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Table 1 Composition of the experimental diets

Ingredients (%) C HC HS
Casein 20.0 60.0 =
Gluten = = 36.14%1
Soy protein = = 32.89*2
L-cystine 0.3 0.9 0.9
Cornstarch 39.8 9.2 2.57
a-Cornstarch 13.2 3.2 0.8
Sucrose 10.0 10.0 10.0
Soy Oil 7.0 7.0 7.0
Cellulose 5.0 5.0 5.0
AIN-93G vitamin mixture 1.0 1.0 1.0
AIN-93G mineral mixture 35 35 35
tert-Butylhydroquinone 0.0014 0.0014 0.0014
Choline bitartrate 0.25 0.25 0.25

*1 The amount of protein was adjusted from 83mg /100g of protein contained in gluten.
*2 The amount of protein was adjusted from 91.2mg /100g of protein contained in soy protein.
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Table 2 Growth parameter, kidney weight and urine volume

Group C HC HS
Final body weight (g) 301£22 299#+21 29410
Body weight gain (g/28d) 189£18 187£19 182£7
Food intake (g/28d) 456+333 4334£29% 411+17°
Kidney weight (g) 1.95+0.17  2.60%£0.222  2.47%0.122
Urine volume (mL/24h) 10.9%3.5¢ 32.0%5.2° 43.8+4.5

Values are means = standard error for six rats. Rats were received experimental diet
(Table 1). Values in the same row without common superscript letter are significantly
different at p<0.05.
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Fig. 1 Urinary calcium excretion

Values in the same row without common superscript
letter are significantly different at p<0.05.
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Fig. 2 Urinary phosphorus excretion

Values in the same row without common superscript
letter are significantly different at p<0.05.
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Fig. 3 Urinary calcium excretion relative to intake
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Values in the same row without common superscript
letter are significantly different at p<0.05.
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Fig. 4 Urinary phosphorus excretion relative to intake

Values in the same row without common superscript
letter are significantly different at p<0.05.
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