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Abstract

This study was conducted to investigate the eficet of dietary zinc(Zn) and/ or cadmium (Cd) on hepatic mic-
rosomal and cytosol enzyme activities, Male Sprague-Dawley rats (110+10g) received zinc (0, 30 and 300
ppm} and Cd-treated groups were administrated oral intubation with Cd chloride (5.0mg/ kg of body weight) at
the same time once a week. The effect of Cd on the activity of hepatic cytochrome P-450, xanthine oxidase (X.
0) and superoxide dismutase (SOD} was studied in rats. Cd oral intubation resulted in a decrease in cytochr-
ome P-450 content and SOD activity whereas a significant increase in the X.O. activity was observed. Intake of
excessive Zn led fo an increased activity of microsomal alcohol dehydrogenase (ADH), whereas Zn deficiency
group led to a decreased activity of this enzyme. Administration of Cd resuited in an decrease in ADH activity
excepl Zn deficiency group. The mechanism by which Zn induces the decreasing of Cd toxicity in rats, seems
to rely on the protection of the enzyme systems P-450, ADH, aldehyde dehydrogenase (ALDH) and X.O. in the
fiver, possibly by forming non-toxic Cd metallothionein. These results indicate that Zn and Cd regulation might
occur via inhibitory protein component of the H20z-generator system.
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Table 1. Experimental groups

Zn level (ppm)*

Group" Admlmstratlon Cd*
L-Zn O -

L-ZnCd 0 +

C-&n 30

C-ZnCd 30 +

H-Zn 300

H-ZnCd 00 +

“1-Zn : Low zinC

L-ZnCd 1 Administration cadmium, {ow zine
C-Zn : Contro! zinc
C-ZnCd : Administration cadmium, control zinc
H-Zn : High zinc
H-ZnCd : Administration cadmium, high zinc
AZinc 1 ZnCO3(Co. Sigma)
Rats were fed on diet containing three levels of zine carbonate
0, 1.6, 16g/kg salt mixture)
*Cadmium : CdClz - 2°/2 H20(Co. Sigma)
Rats were administrated oral inubation with cadmium chicride
(5.0mg/ kg body weight} at the same time once a week and
sacrificed after 24hrs from the last oral intubation of Cd

Table 2. Composition of basal diei

Ingredients Content (%)
Dried egg white 20.0
Corn starch 30.0
Sucrose 15.0
Ceilulose" 5.0
Corn oil 5.0
AIN-mineral mixture™ 3.5
AlIN-vitamin mixture™ 1.0
DL-Methionine 0.3
Chotine chioride 0.2

'Cellulose : Sigma Co.

» Mineral mixture (g/ kg min. mix.) according to AIN-76
Calcium phosphate, dibasic 500.0, zinc carbonate 1.6, sodi-
um chloride 74.0, cupric carbonate 0.3, potassium citrate mo-
nohydrate 220.0, potassium iodate 0.01, potassium sulfate 52.
0, sodium selenite 0.01, manganese carbonate 3.5 chromium
potassium suifate G.55, magnesium oxide 24.0, ferric citraie b.
0, powderded 10 make 1000.0g

“Vitamin mixture (g/ kg vit. mix.) according to AIN-76
Thiamin~-HC! 0.6, bictin .02, riboflavin 0.6, cyanocobalarnin
0.001, pyridoxine-HCI 0.7, retiny! acetate 0.8, nicotinic acid
3.0, Dl-tocophero} 3,8, Ca~panthothenate 1.6, 7-dehydro-
cholesterol Q.0025, folic acid 0.2, menadione 0.005, pawde-
red to make 1000.0g
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Table 3. Fifect of dietary Zn level on wet weight of liver, kid-

ney, testis and spleen in Cd-treated rats
{g/100g B.W))

Group Liver Kidney Testis

L-Zn 2.29+0.31° 0.7920.06" 0.84+0.08" 0.37+0.04
L-ZnCd 3.153+0.21° (0.83x0.23* 1.04+0,15 0.39+0.02
C-Zn 2.69+0.29" 0.71+0.11* 1.00£0.05" 0.30+£0.05*
C~-ZnCd 3.222:0.16" 0.72x0.171" 1.03+0.14° 0.34:0.05"
H-Zn  2.75£0.31° 0.65+£0.06° 0.56+0.10" 0.33£0.05"
H-ZnCd 2.97+0.23" 0.70+0.04* 1.05£007° 0.36+0.29

Spleen

“Values are mean4:5.D. (n=6)

Values with a common superscript letter within the same col-
umn are not significantly different (p<<0.05)
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Table 4. Effect of dietary Zn level on hepatic cytosolic P-456,
xanthine oxidase and superoxide dismutase activities

in Cd-treated rats
P-450 X.0. SOD
Group —— -

nmole/mg prot. nmole/mg prot. unit/rmg prot

L=Zn 0.56+0.09° 2.80+0.23* 7964094
L~ZnCd 0.49+0.09° 3.10£0.36 698077
C~Zn 0.82+0.714 2.12+0.32 14.59£1.17°
C-ZnCd 0.5240.16 2.80+0.49"™  10.04+1.29°
H-Zn 0.78x0.12° 2.60+0.40° 12.83+2,03"
0.73+0.08 2.95xD.36" 96241410

H-ZnCd

Vaiues are mean+5.0. (n=6}
Values with a common superscript letter within the same col-
umn are not significantly different (p<<0.05)
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Table 5. Effect of dietary Zn level on aicohol dehydrogenase
and aldehyde dehydrogenase activities in Cd-trea-

ted rats {nmoles/min/mg protein}
Group ADH ALDH
L-Zn 7.30:7.83% 4017 4510
{-ZnCd 7.49+0.65" 36.17£717
C-Zn 8.55+0.84" 47.96£2.47"
C-ZnCd 8.22+£083° 42.19+£2.64"
H-Zn 10334271 44.65+5.87"
H-ZnCd 7.96+£0.54° 41.20+£3.72%

Values are mean +5.0. (n=6)
Values with a common superscript letter withir the same colu-
mn are not significantly different (p<0.05)
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