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ABSTRACT

The influence of selenium to several toxic effects of cadmium, including lethality has been
shown following pretreatment with cadmium, zinc and selenium. Five groups of rats, each
consisting of 16 rats, were studied and each group was divided into four subgroups, 4 rats for each
subgroup.

After subcutaneous pretreatment during 5 days with saline, CdCl.(0.5mg/kg, ZnCl;(13.0mg/kg)
and Na:Se0:(1.0mg/kg), rats were given intraperitioneal administration of various dosage of or
cadium of cadmium and selenium,

After giving the challenge dose, cadmium and metallothionein(MT) concentrations were deter-
mined in liver and kidney

The concentration of cadmium in liver and kideny increased proportionally to the increase of
challenge dosage.

The simultaneous administration of cadmium and selenium significantly more decrease cadmium
concentrations in liver and kidney than those of the administration of cadmium only.

However, MT concentrations in liver and kideny were increased by the pretreatment of
cacmium, zinc and selenium,

Our results suggest that increasing cadmium concentrations, gradully accumulating in the tissues
of liver and kidney as a result of the pretreatment, served to induced the synthesis of MT, thus
making them resistant to the challenge from cadmium.
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Table 1. The experimental schedule of cadmium

toxicity test in liver and kidney of rats Qy short
1

pretreatment
Time(day) Control(A) Group B Group C Group D Group E
1st-5th day* P/S Cd 0.5 Zn 13.0 Se 1.0 Se 1.0
P/S(AD P/S(By) P/S(C») P/S(D1) P/S(E;)
7th day** Cd 3.0(A2) Cd 3.0(B2) Cd 3.0(C2) Cd 3.0(D3) Cd 3.0+Se 9.0(Ez)
v Cd 6.0(A3) Cd 6.0(Bs) Cd 6.0(C3) Cd 6.0(Ds) Cd 6.0+Se 9.0(E3)
Cd 9.0(Ay) Cd 9.0(Bs) Cd 9.0(C4) Cd 9.0(D4) Cd 9.0+Se 9.0(E,)

P/S : Physiological saline.

* :Pretreatment by subcutaneous injection for 5 days.
* : Crallenge treatment by intraperitoneal injection for a day.
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Table 2. The influence short-term CdCl: and ZnCi: pretreatment on the concentrations of cadmium and

metallothionein(MT) in the rat liver

Gorup Group A

Group B

Group C

subgroup A, A As Ay B

B2 Bs By Ci Cz Cs Cs

Cd 1.83* 16.86 30.52 32.90

(ug/g)  +074 +1.30 £7.76 +3.60
MT 009 041 0.89 067 140

(mg/g)  +0.04 +0.26 +0.38 +0.47

16.72* 41.38™ 70.10* 76.22* 1.89 1857 28.48 37.60

+1.75 *0.73 +1380 +3.13 *052 +0.72 +7.25 *16.05
1.64 3.46™

+0.57 +0.76 =*0.73

4.17* 0.63* 2.49* 207" 1.78
+1.02 #0.29 +1.24 +0.08 +0.59

a; Values represent Mean+S.D. of four rats per subgroup.
Group A ; Pretreated with saline. Group B ; Pretreated group(0.5mg/kg as CdCl,)

Group C ; Pretreated group(13.0mg/kg as ZnClz)
Subgroup 1 was given no further treatment.

Subgroup 2, 3 and 4 were given challenge doses of 3.0, 6.0 and 9.0mg Cd/kg by intraperitoneal injection,

respectively.

*p<0.05. **p<0.01(for comparing with group A or others).
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Table 3. The influence of short-term CdCl. and Na:Se0: pretreatment on the concentrations of cadmium and
metailothionein(MT) in the rat liver

Gorup Group A Group D Group E
Subgroup A: Az As Ay D D2 D3 Dy E; | Es Es

Cd 1.83* 16.86 30.52 3290 1.50 16.27* 30.50* 43.05 1.69 4.01* 10.13" 32.54

(ug/g)  +£074 +1.30 £7.76 +3.60 +0.33 +6.07 +852 +975 +0.24 +0.72 +3590 +6.24
MT 0.09 041 089 067 1.40 1.35* 175* 129 0.15 115  082* 142

(mg/g)  +0.04 +0.26 +0.38 +0.47 =+0.11 +0.81 +054 +147 +0.12 +1.11 +0.19 +0.24

a; Values represent Mean £S.D. of four rats per subgroup.
Group A ; Pretreated with saline. Group D ; Pretreated group{1.0mg/kg as Na:SeQs)

Group E ; Simultaneous injection of Cd and Se(9.0mg/kg as Na;Se(z) after pretreated group with sodium
selenite.

Subgroup 1 was given no further treatment.

Subgroup 2, 3 and 4 were given challenge doxes of 3.0, 6.0 and 9.0mgCd/kg by intraperitoneal injection,
respectively.

*p<C0.05. **p<0.01(for comparing with group 4 or others).
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Table 4. The influence of short-term CdCl: and ZnCl; pretreatment on the concentrations of cadmium and
metallothionein(MT) in the rat kidney

Gorup Group A Group B Group C
Subgroup A Az As A B: B: Bs B4 Ci Co Cs Cy

Cd 1.31* 1048 806 10.03 598 27.19™ 20.19° 20.35* 0.75 6.38 851 16.11*
(ug/8)  +045 +4.34 +238 +327 +1.16 +248 +622 +339 +028 +1.14 +264 +1.87
MT 0.03 012 034 050 L17 037 130* 092 015 047 024> 0.54
(mg/g)  +0.014 +£0.02 +0.22 +0.34 0.06 +0.17 +0.25 +0.34 +007 +031 +0.17 +0.41

a; Values represent Mean+S.D. of four rats per subgroup.

Group A Pretreated with saline. Group B : Pretreated group(0.5mg/kg as CdCl,)
Group C : Pretreated group(13.0mg/kg as ZnCl,)

Subgroup 1 was given no further treatment.

Subgroup 2, 3 and 4 were given challenge doxes of 3.0, 6.0 and 9.0mgCd/kg by intraperitoneal injection,
respectively.

*p<0.05. **p<0.01(for comparing with group A or others).

Table 5. The influence of short-term CdCl. and Na:Se0; pretreatment on the concentrations of cadmium and
metaliothionein(MT) in the rat kidney

Gorup Group A Group D Group E
Subgr oup A A As Ay Dy Do D3 Dy E E: Ea E4
cd 1.31* 1048 806 10.03 1.33 3.36 755 1342 1.04 3.21* 3.80* 825

(ug/8) 4045 +4.34 +2.38 +327 +0.62 +201 +1.84 +363 +021 +079 +1.12 +1.30
MT 0.03 012 034 050 008 021 042 072 0.06 035 032 053
(mg/g)  +0.01 +0.02 +0.22 +3.34 +0.03 +0.04 +014 +012 +003 +010 +0.05 +0.17

a; Values represent Mean +S.D. of four rats per subgroup.
Group A ; Pretreated with saline. Group D ; Pretreated group(1.0mg/kg as Na;Se Q)

Group E:Simultaneous injection with Cd and Se(9.0mg/kg as Na;Se0O;) after perteated group with
sodium selenite,

Subgroup 1 was given no further treatment,

Subgroup 2, 3 and 4 were given challenge doxes of 3.0, 6.0 and 9.0mgCd/kg by intraperitoneal injection,
respectively.

*p<0.05. **p<0.01(for comparing with group 4 or others).
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