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ABSTRACT -

This study was undertaken to investigate the effect on the Cd accumulation in long-term Cd
poisoned rats. 40 male weaning Sprague Dawley rats weighing 80 —90g were divided into 4
groups (LCuLFeCd : low Cu, Fe and Cd group, ACul.FeCd : adequate Cu, low Fe and Cd
group, LCuAFeCd : low Cu, aduquate Fe and Cd group, ACuAFeCd : adequate Cu, adequate
Fe and Cd group) according to Cu and Fe levels (Cu 0.5ppm, 8.5ppm ; Fe 6ppm, 40ppm) for
12 weeks. There were no significant difference in water intake, feed intake, and body weight
gain according to dietary Cu and Fe consumption. But the mean food intake and body weight
gain of adequate Fe groups (LCuAFeCd, ACuAFeCd) were higher than those of deficient Fe
groups (ACuLFeCd, LCuLFeCd) in long-term Cd poisoned rats. The mean Cd levels of serum,
liver, kidney, and urine in ACuAFeCd group were lower than those of Cu and/or Fe deficient
groups. But the mean fecal Cd excretion of ACuAFeCd group was higher than that of Cu and/
or Fe deficient groups. And the mean Cd retention amount of ACuAFeCd group was lower
than those of Cu and/or Fe deficient groups. In conclusion, these results provide an evidence
that adequate Cu and Fe intakes can decrease Cd accumulation in rats. Therefore, in the point
of increasing environmental Cd contamination, adequate Cu and Fe intakes must be suggested
to prevent Cd accumulations. (Korean J Nutrition 29(1) : 70~76, 1996)
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Table 1. Experimental design for supplementation of Cu,
Fe to basal diet and Cd in drinking water

Dietary " Cu Fe Cd
groups” —ppm in diet —  ppm in water
LCulLFeCd 0.5 6 50
ACulFeCd 8.5 6 50
LCuAFeCd 0.5 40 50
ACuAFeCd 8.5 40 50

1) In the abbreviated names, L and A indicate low and
adequate levels of copper and iron.
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Table 2. Formulanon of experimental diets and drinking

water”
Ingredient Basal diet Fe-supplement diet
g/kg
Sucrose® 500.0 500.0
Corn starch” 150.0 150.0
Casein® 200.0 200.0
Cellulose™ 50.0 50.0
Corn oil® 50.0 50.0
DL-methionine® 3.0 3.0
Choline bitartrate” 2.0 2.0
Vitamin mixture'® 10.0 10.0
Mineral mixture'” 35.0 35.0
FeSO, - 7H,O - 0.1692
Calculated value

Crude protein, % 20.00

Metabolizable energy, Kcal/g 334

1) Drinking water : Cd 50ppm as CdCl,
2) Sucrose : Sigma Chemical Co.
3) Corn starch : Junsei Chemical Co.
4) Casein : Junsei Chemical Co.
5) a-Cellulose : Sigma Chemical Co.
6) Corn oil : Doosan Co.
7) BHT as antioxidant was added 0.0125%/oil kg
8) DL-methionine : Hoong sung Co.
9) Choline bitartrate : Junsei Chemical Co.

10) Vitamin mixture : (The mixture provides per kg of
diet) : Thiamine' HCI : 6mg, Riboflavin : 6mg,
PyridoxineHC : 7mg, Nicotinic acid : 30mg, D-Cal-
cium pantothenate : 16mg, Folic acid : 2mg, D-
Biotin : 0.2mg, Cyanocobalamin : 0.01mg, Retinyl
acetate : 4,0001.U., dl-a-Tocopherol acetate : 50L.U.,
Cholecalciferol : 0. 025mg, Menaquinone : 0.05mg

11) Mineral mixture(The mixture provides per kg of diet)
: Calcium phosphate, dibasic : 17.5g, Sodium chlo-
r|de 2.59g, Potassium citrate, monohydrate : 7.7g,
Potassium sulfate : 1.82g, Magnesium oxide : 0.84g,
Manganous carbonate : 0.21g, Zinc carbonate :
56mg, Potassium iodate : 0.35mg, Sodium selenite :
0.35mg, Chromium potassium sulfate : 19.25mg,
Cupric carbonate : 0.5mg, Ferrous sulfate : 29.
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Table 3. Food intake, water intake and body weight gain in rats

Cu Fe Cd Food intake Water intake Body weight gain
— ppm — g/day mi/day g/day
0.5 6 50(LCuLFeCd) 14.82+231 NS? 252425 NS 1.93+0.58 NS
8.5 6 50(ACulLFeCd) 14.60+0.47 232421 +1.704+0.48
0.5 40 50(LCuAFeCd) - 16.11£1.20 260+1.7 . 2.38+0.43
8.5 40 50(ACuAFeCd) 16.36+2.20 24019 . 2.28+0.44
ANOVA Cu(A) 0.00 3.16 0.35
Term” Fe(B) 2.19 0.40 ' 3.37
AXB 0.07 0.00 o 0.05
1) Mean+S.D.
2) Not significance
3) F-values for terms or interaction are based on 2-way analysis of variance(ANOVA).
Table 4. Contents of serum, feces, urine, liver, and kidney of Cd in raf§ «, "=, E ]
Cu Fe Cd Serum :Cd Liver Cd Kidney Cd Urinary Cd Fecal Cd
__ppm___ ng/dl pg/ml pg/wet weight
0.5 6 50 2.12+0.01™ 37.72+7.78° 16.16+3.06° 13.20+£1.09° 60.40-0.89"
85 650 2.08+0.01° 18.3442.23° 7.5742.55" 8.90+1.20° 140.61+0.88°
0.5 40 50 1.3640.08> 29.14+14.0* 7.33£1.77* 2.00+0.10° 204.94+0.88"
8.5 40 50 0.05+0.01° 14.53+3.44" 3.45+0.77° 2.20+0.09° 400.85+0.78"
ANOVA’Cu(A) 13.10%** 12.69** 23.81* 17.79%** 551.90**
Term Fe(B) 39.44%% 1.68 25.68*** 297.16%** 999.94*++
AXB 137 0.25 3.40 21.11* 1361.67%
1) Mean=S.D.

2) Means with different letters(a,b,c) within a column are significantly different from each other at P<0.05 as determined

Duncan's multiple-range testta > b > ¢).

3) F-values for terms or interaction are based on 2-way analysis of variance (ANOVA).

*n < 0.05 **p < 0.01 **xn < 0.001
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Fig. 1. The Cd intake and Cd retention in Cd poisoned rats.
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