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Abstract

Recently, it has been reported that acute and chronic intoxication of Cd was concerned with
environmental hygienic studies. In this study the effect of Ca and V-D was given directly into
the diet with water containing the 20 ppm of Cd during 80 days.

The results obtained were summarized as follows;

1. Administration of Ca and V-D inhibited the reduction of body weight induced by Cd. The
internal organ weights of rats receiving Cd solution without Ca and V-D were generally
increased except lung.

2. The values of hematocrit were higher in rats receiving Cd solution supplemented Ca and V-D
than those doing Cd solution without Ca and V-D, and the levels of cholesterol were in-
creased in experimental rats compared with control group. Total protein concentration in serum
of the both group intaking the Ca and V-D, and without Ca and V-D was not significant.

3. The concentration of Cd and Mg in liver was increased in rats feeding only Cd solution than
those doing Ca and V-D group, whereas the concentration of Cu, Zn and Ca was decreased.
The concentration of Cd, Cu and Ca in kidney was decreased in only Cd solution group,
whereas by supplementing Ca and vitamin D was increased the concentration of Cd, Cu and
Zn.
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Table 1. Composition of experimental diets

Group Diet
I Basal Diet*)
I Basal Diet--Cd*?

I Basal Diet+Ca*3)+Cd*?
1\ Basal Dietd-Ca*¥ - Vit. D*4) 1L Cd*2)

*1) Basal Diet(crude protein 22.1 %, crude fat 3.5
9, crude fiber 5.0 9, ash 8.0 %, vitamin 1.0
%, carbohydrate 60.4 %)

*2) Cd 20.0 mg/kg drinking water weight

*3) Ca 20.8 g/kg of diet ,

%) Vit.D 10,000 IU/kg of diet
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Table 2. Conditions for Cd, Cu, Zn, Ca and Mg determination by atomic absorption
spectrophotometry
Wave Length Lamp Current Air Flow C,H, Flow Slit
Element (nm) (mA) (¢/min) ¢¢/min) (nm)
Cd 228.8 6.0 14.0 3.5 2.0
Cu 324.8 5.0 14.0 3.5 2.0
In 213.8 10.0 14.0 3.5 2.0
Ca 422.8 7.5 14.0 3.5 2.0
Mg 285.2 7.5 14.0 3.5 2.0
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Table 3. Wet gain of weight (g)*

Group Diet Net Weight Gain
I Basal Diet 88.75:-17. 6331
I Basal Diet+Cd 54.50+ 8.80¢
I Basal Diet4-Ca+Cd 66.63+10. 98be
v Basal Diet+Ca

+Vit. D+Cd

* Mean+S. D.

1) Values with different superscripts within a
column of the same experiment are signifi-
cantly different (p<(0.01).
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Group Diet Liver Kidney Heart Spleen Lung
1 Basal Diet 2.924:0.12%) 0.714:0.02% 0.32:£0.01¢ 0.32:+0.04° 0.69:40.14%
i Basal Diet+Cd 2.95:40.082 0.74--0.02¢ 0.3440.02¢ 0.40%£0.047 0.67+£0.04%
il Basal Diet+Ca+-Cd 2.93-40.142  0.75+0.02¢ 0.33-£0.02¢ 0.31+0.08° 0.67+0.06%
I Basal Diet+Ca+Vit.D+Cd  2.93+0.162 0.7640.03¢ 0.3240.03® 0.33+0.03° 0.700.09%
* Mean=S. D.

1) Values with different superscripts within a column of the same experiment are significantly

different (p<0.05).
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Table 5. Contents of hematocrit, GOT, GPT and cholesterol in blood
Hematocrit GOT GPT Cholesterol
G Diet
roup ie %)* (unit/ml)* (mg/100ml)*
I Basal Diet 43.50+1,7831) 89.20+15.70° 26.50-+6.24° 46.00£5.91%
I Basal Diet+Cd 41.20-4+1.43%  98.50+ 5.32¢ 25.5041.96° 51.90:+6.94Y
il Basal Diet4Ca-+Cd 42.40+2.25% 05,004 7.33° 23.30+1.89° 52.4043.23¥
IV Basal Diet+Ca-+Vit.D+Cd 43.10+1.792 103.40+15.66° 24.70+£1.70° 49.30+4.40Y

* Mean+S.D.

1) Values with different superscripts within a column of the same experiment are significantly

different (p<0.05).

Table 6. Contents of total protein, albumin, A/G ratio, a;-, ar, 8- and ¢-globulin in

Conte (g/100ml)*
Globulin
. Total ; A/G

Group Diet Protein Albumin Ratio a- 2 8- v

I Basal Diet 6.78:+0.22% 3.38+0. 24" 1.01+0.02¢ 0.3520.09° 0.55:0.087 1.320.237 1.14:£0.19%

I BaS‘él Diet  6.700.14* 3.28:0.15> 0.96:-0. 03¢ 0.302:0.04° 0.54+0. 077 1.3520.08% 1.23+0.11*
+C

I Basal Diet 6.57--0.14% 3.25--0.05% 0.980.03¢ 0.3140.07° 0.5540.08° 1. 260,057 1.200. 10%
+Ca+Cd

N Basal Diet  6.66:0.30% 3.32:0.14° 1.00:0.01¢ 0.310.06° 0.55:£0.08° 1.33£0.19° 1.13:0.18*
+Ca+Vit.D+Cd

* Mean+S. D.

1) Values with different superscripts within a column of the same experiment are significantly

different (p<<0.05).
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Table 7. Concentrations of Cd, Cu, Zn, Ca and Mg in liver

Cd Cu Zn Ca Mg
Group Diet ]
(ng/g, dry wt.)* (mg/g, dry wt.)*
I Basal Diet N.D. 18.12-+4.74¢ 45.60+ 1.71® 0.39+0.11° 0.18+0.02*
I Basal Diet+Cd 23.2343.80%) 138.96+4.54¢ 34.23- 2.58% 0.24:+0.06° 0.21+0.02Y
il Basal Diet4Ca+Cd 17.8742.75% 16.354:2.32¢ 65.85+ 2.79f 0.36+0.15° 0.15+0.02*%

I\ Basal Diet+Ca+Vit. D+Cd  15.54+2.47b  17.74:+6.26¢ 67.294-11.29f 0.51+0.11° 0.1540. 02
* Mean+S.D.

1) Values with different superscripts within a column of the same experiment are significantly
different (p<0.05).

Table 8. Concentrations of Cd, Cu, Zn, Ca and Mg in kidney

Cd Cu Zn Ca Mg
Group Diet «
(ng/g, dry wt.)* (mg/g, dry wt.)
I Basal Diet N.D. 32.134+2.67c 29.22-+3.18¢ 0.72+0.18° 0.27£0.01*
I Basal Diet+Cd 34.384-4.281) 15,82+1.80° 30.24+2.228 0.51+0.12° 0.24+0.01¥
i Basal Diet+Ca+Cd 46.79-45.54b  19.314-2.79de 32.07+2.28¢ 0.7510.14° 0.2130.01=
v Basal Diet+-Ca+-Vit. D+Cd  42.06+3.10> 24.42+1.95¢4 37,32+3.752 0.66+0.18° 0.24:+0.017

* Mean+S.D.

1) Values with different superscripts within a column of the same experiment are significantly
different (p<C0.05).
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