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ABSTRACT

The present study was undertaken to examine the effects of dietary proteins on caffeine-
induced hypercalciuria in rats. When caffeine was added to a 25% casein diet at the graded
levels (0.10-0.30%), the urinary calcium (Ca) excretion was significantly increased at the levels
of 0.25 and 0.30% of caffeine. Caffeine also exhibited a decrease in breaking force of femur.
When 0.30% caffeine was added to the diet containing one of various proteins such as casein,
sardine protein, soybean protein isolate and wheat gluten adjusted the nitrogen content of each
diet to the same level as that in the 25% casein diet, the urinary Ca excretion was significantly
higher in rats fed wheat gluten than in those fed the other proteins. The addition of caffeine
to a high protein diet containing casein produced a significant increase in the urinary Ca
excretion in rats fed a high protein diet containing soybean protein isolate. The urinary Ca
excretion was not correlated with the sulfur amino acid content of the proteins used here.
These findings indicate that the caffeine-induced hypercalciuria would be modulated by the type
and the level of dietary protein, although the effect of dietary protein appears not to be related
to differences in the sulfur amino acid content. Nutr. Sci. Soy Protein, Jpn. 13, 70-75, 1992.
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Table 1. Composition of basal diet
Ingredient g/100 g diet
Casein 25
a-Corn starch 15.3
Sucrose 50
Corn oil 5
Mineral mixture* 3.5
Vitamin mixture** 1
Choline chloride 0.2

% American Institute of Nutrition (1977).
*%  American Institute of Nutrition (1980).

Table 2. Effects of caffeine on growth, food intake and food efficiency in rats fed a

casein diet (experiment 1)

Diet ]?g\;vgg;;n Fo;);iglr;;zke Food efficiency
25% Casein (C) 9962 2931420 0.34+0.01°
C+0.109% caffeine 93+ 220 308+ 4° 0.30+0.00°
C+0.15% caffeine 82+3° 304+ 42 0.271£0.01°
C+0.20% caffeine 683x2¢ 292+ 82 0.23%0.00¢
C+0.25% caffeine 61+5° 288+£16%° 0.21+0.01°
C+0.30% caffeine 44£4° 265+14° 0.16+0.017

Values are mean+=SEM. Values in a column not sharing the same superscript letter

are significantly different at p<0.05.

Table 3. Effects of caffeine on urinary Ca, femur weight and femur breaking force
in rats fed a casein diet (experiment 1)
Diet Urinary Ca Femur wt Femur breaking
mg/3 d mg force X 10° dyn
25% Casein (C 1.91+0.10° 424222 12.74+0.6*
C+0.10% caffeine 1.8940.15° 431 78 12.6+0.6*
C+0.15% caffeine 1.82+0.24° 4294122 11.7£0.6%°
C+0.20% caffeine 1.64%0.06° 402+ 6% 11.5%0.2¢%°
C+0.25% caffeine 9.80t2.54° 38211 10.9+0.3
C+0.30% caffeine 9.11+3.802 361+ 7° 10.1+0.4¢

Values are mean+SEM. Values in a column not sharing the same superscript letter

are significantly different at p<0.05.
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Table 4. Effects of caffeine on growth, food intake and food efficiency in rats fed diets containing

various dietary proteins (experiment 2)

Diet Bg\?;g;;n Fo;;i;r;ﬁzke Food efficiency
259 Casein (C) 108 £ 4° 299+ 7° 0.36+0.01%°
249 Sardine Protein (SP) 115442 304+62° 0.38+0.012
26.19% Soy Protein Isolate (SPI) 108+4° 32072 0.34%0.01°
28.1% Wheat Gluten (WG) 113+5? 296 +6° 0.38%+0.01%
C+0.30% caffeine 42+ 3¢ 237x6° 0.18£0.01¢
SP+0.309% caffeine 50+3¢ 227+6° 0.22£0.01¢
SPI+0.309% caffeine 52+1¢ 232+7¢ 0.23+0.01¢
WG+0.30% caffeine 6220 244 +5¢ 0.25+0.01¢

Values are mean+SEM. Values in a column not sharing the same superscript letter are significantly

different at p<0.05.

Table 5. Effects of caffeine on urinary Ca, femur weight and femur breaking force in rats fed diets

containing various dietary proteins (experiment 2)

Diet Urinary Ca Femur wt Femur breaking

mg/3 d mg force X 10° dyn
25% Casein (C) 2.78+0.23% 442+12° 14.3+0.4°
249 Sardine Protein (SP) 2.04+0.28° 456+ 6° 14.8+0.6%
26.1% Soy Protein Isolate (SPI) 3.03+0.47% 437+ 98 14.1£0.42
28.1% Wheat Gluten (WG) 4.20+0.92¢ 47+ 8 14.6+0.5°
C+0.30% caffeine 7.9440.77% 375+ 7° 11.0+0.1¢
SP+0.30% caffeine 6.45+0.50° 381+ 8° 12.5%0.4°
SPI+0.30% caffeine 9.30£0.87° 387+ 5° 12.7£0.4°
WGH0.30% caffeine 12.13+0.632 400+ 8° 12.84+0.3°

Values are mean=SEM. Values in a column not sharing the same superscript letter are significantly

different at p<0.05.
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Table 6. Effects of caffeine on growth, food intake and food efficiency in rats fed diets containing either

casein or soybean protein isolate at different levels (experiment 3)

Diet I?;V‘?gwa;n Fo;);iglr;t)zke Food efficiency
259% Casein (25C) 107+32 292+ 9° 0.37+0.01°
509 Casein (50C) 95+2° 265+ 4° 0.36+0.01°
26.1% Soy Protein Isolate (26.1 SPD) 111442 320+ 82 0.3540.00b
52.2% Soy Protein Isolate (52.2 SPD 105+32 265+L 5° 0.40+0.01®
25C+0.309% caffeine 42+2¢ 208+ 6f 0.20£0.01¢
50C+0.30% caffeine 5143¢ 230+ 7¢f 0.2240.019
26.1 SPI+0.30% caffeine 56+5¢ 2351159 0.24+0.01¢
52.2 SPI+0.30% caffeine 86+3° 258+ 6% 0.34+0.01°

Values are meant+SEM. Values in a column not sharing the same superscript letter are significantly

different at p<0.05.

Table 7. Effects of caffeine on urinary Ca, femur weight and femur breaking force in rats fed diets
containing either casein or soybean protein isolate at different levels (experiment 3)

Diet Urinary Ca Femur wt. Femur breaking

mg/3 d mg force X 10° dyn
259% Casein (25C) 2.70%£0.12¢ 5324212 12.7%0.52
509% Casein (50C) 3.6840.29°% 507+£112 12.6£0.7*
26.1% Soy Protein Isolate (26.1 SPD) 2.08+0.23 517+128 12.8+0.8¢2
52.29% Soy Protein Isolate (52.2 SPD) 1.87+0.19¢ 513+ 72 13.4+0.3°
25C+0.30% caffeine 4.92+0.68% 437+ 5°¢ 11.1%+0.3°
50C+0.30% caffeine 6.74+1.47° 437+10° 10.5%0.2°
26.1 SPI+0.30% caffeine 3.99%0.60° 457+ 20°¢ 10.9+£0.2°
52.2 SPI+0.30% caffeine 2.98+0 .38 490+ 168 13.0£0.2?

Values are mean=SEM. Values in a column not sharing the same éuperscript letter are significantly

different at p<0.05.
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