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Abstract

This experiment was undertaken to determine the effect of several levels of cadmium on growth
and some mineral concentrations in the serum, tibia and teeth of rats.

The results obtained are summarized as follows.

Growth rate was significantly decreased as the feeding level of cadmium increased, especially body
weight in the 40 ppm level was greatly reduced than that of initial body weight.

The weight of liver was increased in 40 ppm group as a result of edema. But the weight of kidney,
heart, spleen, lung and testis was not affected.

The cadmium concentration of serum was higher in rats receiving 40ppm than that of other levels,
and the concentrations of iron, zinc, copper, magnesium and calcium were decreased as the cadmium
content of drinking water increased.

The cadmium and phosphorus contents of tibia were greatly high in the 40ppm level, but the conte-
nt of iron, copper, zinc, magnesium, calcium and ash tended to be decreased with increasing level of
cadmium.

The cadmium concentration of teeth was predominantly high compared with that of the serum and
tibia, Also, the concentration of iron, copper and zinc tended to be dedrased with increasing cadmium
level, but the contents of magnesium, calcium and ash tended to be increased.
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Table 1. Composition of experimental diet

Ingredients %
Casein 20.0
DL.-Methionine ) 0.3
Corn starch 50.0
Sucrose 15.0
Cellulose 50
Corn oil 5.0
Vitamin mix* 1.0
Salt mix** 3.5
Choline bitartate 0.2

% . AIN76 Vitamin mix*?
* * : AIN76 Salt mix¥
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Table 2. Body weight gain, drink consump-~

tion and total cadmium consumption

Weight gain(g) Weekly.drink  Total

consumption(m]) consumption(mg)

cadmium

Oppm  54,47112,92°" 192.97+15.24°
Sppm 19, 14% 4.92°  198.05%13.82°
10ppm  4.08+ 1.58° 193.59+16.26°
20ppm 2,011+ 3.03°  190.54415.25° 1
4)ppm - 2.42% 6.96°  180.25110.54° 2

3.99+0.32°
7.74£0.56°
5.24+1.34°
9. 18+ 1.89°

""Mean%S.D

a.b. c. d. Values within column with different superscript

letters were significantly different {(p <0.01)
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Table 3. Feed efficiency ratio

~ Week
Growe 1 2 3 4
Oppm  0.13  0.24  0.16 0.12
Sppm  —0.06  0.26  0.09 —0.16
10ppm  0.04  0.07  0.09 —0.18
20ppm  0.06  0.04  0.08 -0.22
40ppm  0.05  0.10  0.10 -0.29

Data are mean for 11 rats.
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Table 4. Organ weight of rat over a period of 4 weeks (g/100g body weight)

Organ
. Liver
roup

Kidney

Heart

Spleen Lung Testis

Oppm  3.688+0.415"
Sppm  3.99610.482%
10ppm  3.845+0.431%
20ppm  4.08970.425%
40ppm  4.332+0.495°

0.891+0. 063"
0.919+0. 104°
0.865%0.118°
0.919+0. 067°
0.897:£0.110°

0.373=20.039°
0.377£0.035°
0.3734:0.034°
0.345%0.031°
0.341%0. 049°¢

0.146=0.042°  0.706=0.154° 1.29220.111°
0.124+0.027%  0.71740,128°  1.207+0. 143°
0.14620.074° 0.604+0.033°  1.253+0. 150°
0.127£0.028°  0.064%0.135° 1.229=0. 151"
0.167+0.037° 0.656=0.106° 1,191+0, 102°

1: Meant: S.D.

a.b, Values within the same column with different superscript letters were signiticanty different (p</0.01)
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Table 5. Concentrations of cadmium, iron, copper, zinc, magnesium, and calcium in serum of rats

Group Cd . Fe Cu Zn Mg Ca
(#9/ml) (#g/ mé) '
Oppm - 12.73£1.59"  1.80=%0.23° 5.67£0.35°% 17.15+£1.07°  150.27+11.15°
S5ppm 0.801+0.47° 10.29+1,26° 1.60+0. 24° 5.42+0. 38° 17.16%3, 30 135.54119. 86°
10ppm 0.60+0.24° 10. 400, 72° 1.49+0.30° 5.32+0. 18° 15.25+1,76° 125.541+17.39°
20ppm 1. 63£0. 49° 9.07£0.80%  0.97%0.23%  4.901+0.43°  16.561+1.49° 115.64+3, 93°
40ppm 5.20%1.37° 8.3210.91° 0.57£0. 18° 4.07+0.27° 13.44+1.14° 109.30+ 5.64°

1; Mean#S.D

a, b, Values within the same column with different superscript letters were signiticantly different (p<<0.01).
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Table 6. Concentrations of cadmium, iron,copper, zinc, magnesium, calcium, phosphorus, and ash content

in tibia of rats

Cd Fe Cu Mg Ca P Ash
Group - ;

(rg/9) (1g/g wet wt) (8/100g wet wt) (%)
0ppm - 147.61421 37" 2.65+0,28° 163.41£18.21° 108%£0.10°  I5.3743.55%°  3.42%0.17°  45.33+3.68°
5ppm 0.5040.20° ML5412036° 2.35£0.24° 148.95+1582° 1050, 18° M. 73H2.11°  3.8240.19° 45382310
10ppm 0.85£0.29° 117.52£24.4°  190£0.23° 120.26+14.24° 0.8620.10° 13.95£164% 4.2540.36° 43 16+0.%°

20ppm 0.8510.29° 105.20416.41° L1690 11° 120.82+13.92° (.8940.07°  14.204143%  4.2330.41° 428643 04*
40ppm 105%0.23°  80.5 £14.2°  101£0.25° 112.46+16.24° 0.8740.03°  13.35£2.21°  5.0840.37°  4181+2.05°

1) Mean+S.D

a, b, Values within the same colimn with different superscript letters were signiticantly differcnt (p<0.01).
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Table 7. Concentrations of cadmium, iron, copper, zinc, magnesium, calcium phosphorus, and ash content

in teeth of rats

Grop Cd Fe Cu Zn Mg Ca P Ash
(1g/g) (mg/100g) (#g/g) (mg/1005)  (mg/g ash wt) (g/10g ash wi) (glMgashwt) (%)
( ppm - 397405200 4.4840.25°  20.3243.81°  7.6610.67° ZL7IH2.93°  127742.45° 575713 14*
5 ppm 2.56£0.78°  3.5410.24°  3.8240.23° 14.5430.74°  7.36:0.82° 2L.04%3.46° 10.73+103°  59.80%3.59°
10 ppm 6.48£0.45° 3512027  3.9910.31°  16.1620.4®  7.99£0.45° 22.3043.22° 1L9142.05° 63.8712.84°
20 ppm B.22+124°  3.0840.29° 3 13X0.25°  12.9940.54°  7.4240.68°  2L06%2.57° 1L74#3.28° 63381 54°
40 ppm 42.3012.31°  2.34£0.24° 2664031 1L8240.44°  9.7410.30° 23124429  1L732.56°  65.07%191°
1) Mean+S.D

a, b, ¢, Values within the same column with different superscript letters were signiticantly different (p<<0,01).
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