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Mineral Unbalance Induced by Calcium Deficiency and Low Protein Diet in Rats

Takahisa TAKEDA, Mieko KiMURA, Katsuhiko Yoxo1, Yoshinori ITOKAWA

Department of Hygiene, Faculty of Medicine, Kyoto University

The effect of Ca-deficient and low protein diet on the metabolism of P, Mg and Ca in liver, brain,

muscle, tibia and serum was examined in growing rats. The following changes were observed :

1) Calcium level of serum and mineral levels of tibia were decreased, and phosphorus level of brain in-
creased in calcium O groups.

2 ) Phosphorus and magnesium levels of tibia decreased and calcium level of serum decreased in rats fed
casein 5%-calcium 1/2 groups.

3 ) No significant change was observed between casein 15% and 20% groups in calcium 1/2 and full
groups as long as calcium level was at least 1/2 of normal.

4) Mineral levels of tibia of calcium 0 group were significantly higher than calcium 1/2 and full

groups.
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Table 1. Composition of experimental diet (g)

Group ® ®@ ® ®@ ® ® @ ®
Casein 50 150 200 50 150 200 50 150 200
Sucrose 480 380 330 480 380 330 480 380 330
Cornstarch 300 300 300 300 300 300 300 300 300
Olive oil 100 100 100 100 100 100 100 100 100
Salt Ca( 0 )! 40 - - 40 - - 40 - -
Ca(1/2)? - 40 - - 40 - - 40 -
Ca(full)® - - 40 - - 40 - - 40
Cellulose 20 20 20 20 20 20 20 20 20
Vitamin mixture® 5 5 5 5 5 5 5 5 5
Choline chloride 2 2 2 2 2 2 2 2 2
DL-Methionine 3 3 3 3 3 3 3 3 3

1000 1000 1000 1000 1000 1000 1000 1000 1000

"The salt mixture of Mameesh and Johnson (J. Nutr. 65, 161, 1958) supplemented with 1.1 mg NazSeOs per 1kg
diet.

®The salt mixture of Mameesh and Johnson (ibid.) containing half of original amount of Ca salt with the rest sub-
stituted by sucrose.

3The salt mixture of Mameesh and Johnson (ibid.) without Ca salt with the rest substituted by sucrose.

*Panvitan powder® (Takeda Chemicals Industries, Ltd., Osaka)
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Fig 1. Growth curve
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Table 2. Concentration of phosphorus in plasma, liver, brain, musle ( zzg/ml) and tibia (mg/g)

Plasma Liver Brain Muscle Tibia
(DCasein 5% Ca 0 119.1 3504 3443 % 2593 60.8%
@) 15% 0 133.6 3766 3333 % 2590 38.1%
® 20% 0 130.6 3724 3324 % 2560 38.9%
@Casein 5% Ca1/2 128.3 3463 3427 % 2638 73.7
® 15% 1/2 138.8 3726 3289 2612 78.0
® 20% 1/2 132.8 3493 3265 2586 78.3
(DCasein 5% Ca full 124.8 3547 3305 % 2660 76.0
15%  full 136.9 3572 3157 2616 - 80.3
® 20%  full 129.2 3632 3122 2568 83.6

* 1 p<0.05

significant difference compared to control group (casein 20% calcium full)

Table 3. Concentration of magnesium in plasma ( zg/ml), liver, brain, muscle and tibia ( #g/g)

Plasma Liver Brain Muscle Tibia
(DCasein 5% Ca 0 13.4 238.2 160.3% 302.5 2054 %
® 15% 0 14.3 241.5 % 158.0% 309.0 1312 %
® 20% 0 16.5 242.4 % 155.9 311.5 1373 %
@Casein 5% Ca1/2 10.9 231.3 159.7 304.5 2497 %
® 15%  1/2 13.6 238.1 153.7 307.3 2642
® 20%  1/2 12.4 231.0 153.6 304.5 2759
(@Casein 5% Ca full 10.5 231.7 154.1 297.8 2549
15%  full 11.6 232.6 152.2 303.8 2657
® 20%  full 11.4 229.9 152.4 303.6 2764

* 1 p<0.05

significant difference compared to control group (casein 20% calcium full)

Table 4. Concentration of calcium in plasma ( z#g/ml), liver, brain, muscle (#g/g) and tibia (mg/g)

Plasma Liver Brain Muscle Tibia
(DCasein 5% Ca 0 95.5 % 34.4 49.5 55.8 109.7 %
®@ 15% 0 95.2% 36.6% 45.9 52.0 64.1%
® 20% 0 95.2% 33.3 47.7 52.3 68.1%
@Casein 5% Ca 1/2 95.4 % 33.3. 64.1% 52.1 137.7 %
® 5%  1/2 104.8 37.7 61.1 56.7 147.6
® 20%  1/2 116.6% 36.6 63.1 51.7 148.5
(DCasein 5% Ca full 98.1% 32.2 55.5 56.5 144.7
15%  full 105.9 34.7 52.7 53.9 152.9
® 20%  full 105.5 40.1 46.7 55.9 160.8

* 1 p<0.05

significant difference compared to control group (casein 20% calcium full)
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Fig 2. Mineral levels in tibia
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