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ABSTRACT

This study was undertaken to investigate the effect of dietary Fe levels on Cd accumulation
in Cd poisoned rats. Forty male weaning Sprague Dawley rats weighing 80—90g were divided
into 4 groups(LFe : low Fe, LFeCd : low Fe and Cd, AFe : adequate Fe, AFeCd : adequate
Fe and Cd) according to Cd administration(Cd : 0 or 50ppm in drinking water) and Fe levels
(Fe : 6 or 40ppm in diet) for 12 weeks. The food intake and weight gain of LFc and LFeCd
were significantly lower than those of AFe and AFeCd(p<(0.01, p< 0.001). The water intake
was not affected significantly by Cd and Fe, thereforc Cd intake was no significant difference
between groups. The Cd accumulation of kidney in LFeCd was significantly higher than those
of AFeCd(p<{0.001). But the Cd accumulations of brain, liver and splecn were not significantdy
different between Cd groups and without Cd groups. The serum Cd content and urinary Cd
excretion of LFeCd was significantly higher than those of AFcCd{(p<(0.001, p<{0.001). But
the fecal Cd excretion of LFeCd was significantly lower than that of AFeCd(p<C0.001). The
Cd retention, Cd retention rate, and apparcnt Cd digestibility of LFeCd were significantly
higher than those of AFeCd(p<(0.001, p<(0.001, p<(0.001). It was concluded that adequate
Fe supplementation have protective effects on the long term Cd poisoning in rats,
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Table 1. Experimental design for supplementation of
Fe and Cd to basal diet

Dietary Fe Cd
groups*’ ppm in diet  ppm in drinking water
LFe 6 0
LFeCd 6 50
AFe 40 0
AFeCd 40 50
1) L and A indicate low and adequate levels of
iron
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Table 2. Formulation of expenmental diets and dnn-

king water!)
Ingredient Basal diet Fe-supplemented diet
Sucrose? w00 o€ 500.0
Com starch? 150.0 150.0
Casein® 200.0 200.0
Cellulose® 50.0 50.0
Com oilf? 50.0 50.0
DL-methionine?’ 3.0 3.0
Choline bitarrate® 2.0 2.0
Vitamin mixture'  10.0 10.0
Mineral mixture'”  85.0 35.0
FeS0Q, « THO - 0.1692
Calculated value

Crude protein, % 20.0
Metabolizable energy, keal/g 354

1) Drinking water : Cd 50.0ppm as CdCly

2) Sucrose : Sigma Chemical Co.

8) Corn starch  Junsei Chemical Co.

4) Cascin . Junsei Chemical Co.

5) @-Cellulose X Sigma Chemical Co.

6) Cormn oil  Doosan Co.

7) BHT as antioxidant was added 0.0125% /ol kg

8) DL-methionine : Hoong sung Co.

9) Choline bitratrate : Junsei Chemical Co.

10) Vitamin mixmre (The mixture provides per kg
of diet) : Thiamine - HCl 6mg, Riboflavin 6mg,
Pyridoxine + HCl 7mg, Nicotinic acid 30mg, D
Calcium pantothenare 16mg, Folic acid 2mg, D-
Biotin 0.2mg, Cyanocobalamin 0.01mg,Retinyl
accrare 4,0001.U., dé-a-Tocopherol acetate 50L.U,,
Cholecalciferol 0.025mg, Menaquinone 0.05mg

11) Mineral mixture (The mixwure provides per kg
of diet) : Calcium phosphate, dibasic 17.5g, So-
dium chloride 2.59g, Potassium citrate, monohyd-
rate 7.7g, Powssiurn sulfate 1.82g Magnesium
oxide 0.84g, Manganous carbonate 0.12g, Zinc ca-
thonate 56mg, Potassium iodate 0.35mg, Cupric
carbonate 10.5mg, Sodium selenite 0.35mg, Chro-
miurn potassiurn sulfate 19.25mg, Ferrous sullate
29.85mg
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Table 3. The food intake, weight gain and water Intake

0 Food intake Weight gain Water intake
Group
—g/day— —g/day— —ml/day—
LFe 9511 £ 3.66b) 2.27 + 0.62" 26.40 + 0.40NS4
LFeCd 92.80 £ 1.43¢ 1.70 £ 0.40° 26.10 £ 0.90
AFc 38.75 + 4.17% 359t 0.84° 25.30 = 0.40
AFeCd 30.99 % 6.25% 2.90 + 0.35% 94.90 + 0.30
ANOVA® A(Fe) 15.75%*% 18.84% %% 0.80
Terns B(Cd) 1.45 4.677 1.88
AxB(FexCd) 0.01 0.04 0.00

1) LFelow Fe group
LFeCd-low Fe and Cd group
AFe-adequate Fe group
AFeCd-adequate Fe and Cd group
2) Meant S.D.
8) Means with different letters(a, b, ¢) within a column are significantly different from each other at p<{0.05
as determined by Duncan’s muliiple-range rest(a>>b>>c)
4) Nor Significant
5) F-values for terms or interaction are based on 2-way analysis of variance(ANOVA)
*p<C0.05 **p<0.01 ***p<0.001
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Table 4. The contents of cadmium in brain, kidney. liver and spleen
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FHEE & 82 Table 40 A ¢} o] 7}=F
(LFeCd) 2t} %
© 2 yA L}

Brain Kidney Liver Spleen
Group')
Hgle wet Wi
LFe N.D.2INS3) N.D. N.D} N.DP
LFeCd 0.15+ 0.13% 55.19+ 0.62° 185.40 £ 92,96 522 + 0,242
AFe N.D. N.D-S N.D.P N.D.b
AFeCd 0.25 £ 0.29 54.47 + 7.71P 14595 £ 34.48" 4,90 + 0.75%
ANOVA® A(Fe) 0.68 9.22* 92.60 0.50
Terms B(Ccd) 5.98* 202,177 192,77 495477
AxB(FexCd) 0.68 999" 2.60 0.50
1) LFelow Fe group

2)
8)
4

5)
6)

LFeCd-low Fe and Cd group
AFe-adequate Fe group
AFeCd-adequate Fe and Cd group
Not Detectable

Not Significant

Means with different letters(a, b, ¢) within a column are significandy different [rom each other at p<(0.05

as determnined by Duncan’s multiple-range tesi(a>b>>¢)
Meant $.D.

Fvalues for terms or interaction arc based on 2-way analvsis of variance(ANOVA)

*p<0.05 *** p<{0.001

- 713 —



B2 PH 2

Table 5. Serum, urnary and fecal excretions of cadmium

Group!) Serum Urine Feces
P pg/ml ug/day ng/day
LFc : N.D. 2@ N.D* N.D.¢
LFeCd 1.90 + 0.081? 515+ 0.82% 658.76 + 95.23°
AFe NDr N.D:* ND*
AFeCd 165+ 013" 1.24 & 1.20° 1097.89 + 112.55°
ANOVA®  A(Fe) 55.49%%% 29.96%** 35.49%"*
Terms B{Cd) 67.98 7= 77.84% %% 67.08% %%
AxB(FexCd) 85.497%* 92096 85.49%%%

1) LFelow Fe group

AFeCd-adequate Fe and Cd group
2) Not Detectable

3) Means with different letters(a, b, ¢) within a colurnn are significandy different from each other at p<0.05
as determined by Duncan's multiple-range test(a>>b>>c)

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

4) Meant 5.D.
“=w p<0.001
ng/day
1400
—_ LFeCd
1200 - D AFeCed
1000 L
800 ¢ /
/ -
600 F
2 N
. i

Cd intake Cd relenuon

Fig. 1. The Cd intake and Cd retention in LFeCd and

AFeCd.
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Fig. 2. The Cd retention rate and apparent Cd digesti-
bility in LFeCd and AFeCd.
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