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ABSTRACT : This study was performed to investigate the effects of cadmium chloride on the acute and
chronic toxicity on rats. Several toxic effects of cadmium has been shown following short-term and long-
term pretreatment with cadmium and zinc. Four groups of rats (A, B, C, D), each consisting of 16 rats,
were studied and each group was divided into four subgroups (1, 2, 3, 4), 4 rats for each subgroup.
Rats were subcutaneously pretreated with CdCl, (0.5 mg/kg, A & CJ), and ZnCl, (13.0 mg/kg, B & D)
during time periods of 1 weeks (group A & B) and 6 weeks (group C & D). At the end of the period, rats
were challenged with CdCl; (3.0, 6.0 and 9.0 mg/kg, i.p.). After giving the challenge dose, cadmium and
metallothionein(MT) concentrations were determined. The concentrations of cadmium were higher in the
liver than the kidney irrelevantly to cadmium and zinc pretreatment and increased dose-dependently to
the challenge dosage. The metallothioneins showed higher concentrations in the liver than the kidney fol-
lowing cadmium pretreatment and were higher in the long-term pretreatment groups than the short-term
pretreatment groups in the liver and the kidney of rats. These data suggest that metallothioneins are in-
duced preferentially in the liver by pretreatment of cadmium and then, formed in the form of Cd-MT,

may play an important role in the nephrotoxicity.

Key Words : Cadmium, Metallothionein, Concentration, Pretreatment, Liver, Kidney

L M E
FEY GBI QI AF 23 A) AR
of 4l B oo AR AT BHL A
AEB ol e} thoket S 08 ALSA FAIE op]
a3 sieh 53] FF5E olv] AzelA LAty
Feizl Sl SYFH o Fo WAl oY

o] =32 ¢lthGoyer, 1996).

= B& 25 of(Cherian 5, 1978), E&7|7}
(Sendelbach®} Klaassen, 1988), = AWAYAH=Z
(Goyer, 1996; Hammond®} Foulkes, 1994) %ol uw}lz}
chefdl 54 & e e, dubd o2 Al7]sAbEl,
A}, FEAAAE, n¥s, A8 58

_'_Or
she ez odeld glon, e v st=

LR

*o] =E-2 1996 = ) Fefstire] wm x| el oaA] o] FeH S

dz

rlo

103

o WeFAN FRIH TREA LA, A FAHE
a wiolzatgao] § wE wl glvh(ltokawa, 1973; Faeder,
1977; Dudley &, 1982; Goyer, 1996).
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Klaassen, 1984; Dudley &, 1985; Goyer, 1996; Ham-
mond®} Foulkes, 1994; Agarwal, 1988; Sendelbach<}
Klaassen, 1988).
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1974; Webbe} Etienne, 1975; Probst %, 1977) $-x}2]
73%- metallothionein(e] 3} MTZ 2Fgh & <fo] FHoidl=
7o 2 WyEl 3 glck(Dudley %, 1985; Jin 5, 1987;
Sendelbach2} Klaassen, 1988).
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Goyer, 1979) A 32el o] Aol = v|ak o2 Exfsht 2~
E# A, 7)o}, glucocorticoidF-o] B FFEFE S0 9
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Eaton3} Toal, 1982; Onosaka®} Cherian, 1982; Scheu-
hammer$} Cherian, 1986)0] A A% 3 ¢l o, 2 oll=
WEH s BeAsel FEEEAHel g MTS)
o718 ¥13)7] $1%F dFE(Goering™} Klaassen,
1984a, b; Chung =, 1986; Clarke®} Lui, 1986; Goyer,
1996; Dunn %, 1987)%. 3hit3] =l 8= 1 glc}.
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IL AEis ¥ 2
1. AEHSE ¥ MR

AP 2B AE 10-125% A= 200 g V2] Spra-
gue-DawleyA| 71 F 64vig]E cl7]7HA, C) ¥ A7|
2 ARTB, D)2z Fslo] 27t 32vkelu A1as
Aok A AR 25 FE e} §5F AANHRE
FHSh B AR T AHzo] ARWE A s
7ol A3A At HPAE R ARS3E FL=H2 cad-
mium chloride(CdCl,, Sigma chemical Co.), o}
zinc chloride(ZnCl,, Sigma chemical Co.)2 25 Alg]
)15l £ AIA AR

2. dESET X Foidy

@717k A2 32ute] 9] 36l CdCL 0.5 mg/kg(A

1), E= ZnCl, 13.0 mgkg(C1ye 5U7F 7Hzt s]a}FAt
g 3 794 CdCl, 3.0 mg/kg(A2, C2), 6.0 mg/kg(A3,
C3), 9.0 mg/kg(Ad, C4Ye 77t B2 184 Fats)
siet.

717 AL 32nt2] 2] 3] CdCL, 0.5 mg/kg(B
1), = ZnCl 13.0 mg/ kg(D1)e 157 7+t )8k
AT T 157 Al S FAT ThE o) ake) e
33] uk=3}e] 754 CdCl, 3.0 mg/kg(B2, D2), 6.0 mg/
ke(B3, D3), 9.0 mg/kg(B4, D4)S- 717+ Brhl| 2 13]4)
FAlsled cH(Table 1).
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Toal(1982), Goering®} Klaassen(1984), Dudley %
(1985) & Jin £(1987)2] A72 Hu2 sto] A s}
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G AT F dreptsae] 4AAYYs 17
Hel e TR L £4T A-Fabstds
Ak Fapel nel 7l BalA ALk §71% g o
A A Bl 254 50 mie} BT.B4 3up8-8 wojmx
A F, hmi]olg o g3tel pH 952 A4 sheict

o] 7] ¢l ammonia sulfate -2-24(40% w/v) 100 ml& ¥ 2
diethyl dithiocarbamate-methyl isobutyl ketone(DDTC-

Table 1. The experimental schedule of cadmium toxicity test in liv-
er and kidney of rats by short-term and long-term pretreatment

Pretreatment(s.c.)’ Treatment(i.p.)"

Cd(0.5 mg/kg)
/Zinc(13.0 mg/kg)

short-term(A,C)  1st-5th day(subgroup 1)° 7th day(subgroup 2,3,4)
long-term(B,D)  1st-S5th week(subgroup 1) 7th week(subgroup 2,3.4)

Group®
Cd(3.0, 6.0, 9.0 mg/kg)

*Group : Four goups of rats (A,B & C,D), cach consisting of 16 an-
imals, were studied and each group was divided into four sub-
groups (1, 2, 3, 4), 4 animals for each subgroup.

‘(s.c.) : Pretreatment by subcutaneous injection.

*(i.p.) : Challenge treatment by intraperitoneal injection for 1 day.
‘Subgroup 1 was given no further treatment after pretreatment.
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Fig. 1. Concentrations of cadmium (Cd) in liver and kidney of rats
given intraperitoneal administration of various dosages of CdCl, aft-
er short-term (A & B) and long-term (C & D) subcutaneous pre-
treatment (CdCl, 5.0 mg/kg, ZnCl, 13.0 mg/kg).
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Table 2. The effects of short-term and long-term CdCl, pretreatment on the concentrations of cadmium in the rat liver and kidney after 24
hours of intraperitoneal injection by various dosages of CdCl,

Group Short-term (A) Long-term (B)
Subgroup” Al A2 A3 A4 Bl B2 B3 B4
Liver* 17.6'+2.0 384456 69.1+473  755+87 169435 312450  366+48  548+62
Kidney* 59+1.1 10.9+3.1 148+23 17.1+3.4 9.6+0.4 137425 252454 233439

“Values represent Mean = S.D.(ug/g) of four rats per subgroup.

A : Short-term pretreated group for 5 days (0.5 mg/kg as CdCly).

B : Long-term pretreated group for 5 weeks (0.5 mg/kg as CdCl,).

*Subgroup 1 was given no further treatment after pretreatment. Subgroup 2, 3 and 4 were given challenge doses of 3.0, 6.0 and 9.0 mgCd/kg
by intraperitoneal injection, respectively.

*p<0.05, between treatment of duration(short-term and long-term pretreatment) and concentrations of cadmium in tissues which are revealed
by ANOVA.

Table 3. The effects of short-term and long-term ZnCl, pretreatment on the concentrations of cadmium in the rat liver and kidney after 24
hours of intraperitoneal injection by various dosages of CdCl,

Group Short-term (C) Long-term (D)

Subgroup” C G, C, C, D, D, D, D,
Liver* 1.9°+0.4 18.8+1.5 25.44+6.3 36.61+6.9 09102 11.5+1.4 140+18 15.8+3.1
Kidney 0.7+0.2 34+ 1.1 57420 103126 08+0.2 671413 88+2.4 151427

“Values represent Mean + S.D.(ug/g) of four rats per subgroup.

C : Short-term pretreated group for 5 days (13.0 mg/kg as ZnClL).

D : Long-term pretreated group for 5 weeks (13.0 mg/kg as ZnCL).

*Subgroup 1 was given no further treatment after pretreatment. Subgroup 2, 3 and 4 were given challenge doses of 3.0, 6.0 and 9.0 mgCd/kg
by intraperitoneal injection, respectively.

*p<0.05, between treatment of duration (short-term and long-term pretreatment) and concentrations of cadmium in tissues which are revealed
by ANOVA.
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Table 4. The effects of short-term and long-term CdCl, pretreatment on the concentrations of metallothionein (MT) in the rat liver and kid-

ney after 24 hours of intraperitoneal injection by various dosages of CdCl,

Group* Short-term (A) Long-term (B)
Subgroup A, A, A, Ay B, B, B, B,
Liver* 1.40°+0.56 1.65+0.73 3.38+0.86 4.05+1.02 3.71+0.68 4.39+1.06 4.67+0.92 6.57+1.53
Kidney* 0.17+0.05 0.78+0.16 1.39+0.25 1.144+0.29 1.931+0.35 1.70+0.27 2.05+0.51 2.16+£0.64

*Values represent Mean + S.D.(mg/g) of four rats per subgroup.
A : Short-term pretreated group for 5 days (0.5 mg/kg as CdCL).
B : Long-term pretreated group for 5 weeks (0.5 mg/kg as CdCl,).

"Subgroup 1 was given no further treatment after pretreatment. Subgroup 2, 3 and 4 were given challenge doses of 3.0, 6.0 and 9.0 mgCd/kg

by intraperitoneal injection, respectively.

*p<0.05, between treatment of duration(short-term and long-term pretreatment) and concentrations of MT in tissues which are revealed by

ANOVA.

Table 5. The effects of short-term and long-term ZnCl, pretreatment on the concentrations of metallothionein (MT) in the liver and kidney

after 24 hours of intraperitoneal injection by various dosages of CdCl,

Group* Short-term (C) Long-term (D)
Subgroup C G, (O C, Dy D, D, D,
Liver* 0.64"+0.27 2.531+0.85 2.17£0.63 2.061+0.59 0.30+0.06 0.76+0.12 1.37+0.18 1.34+0.09
Kidney* 0.16+0.06 0.47+0.11 0.31+0.17 0.53+0.21 0.58+0.14 1.974£0.48 1.88+0.33 2.11+0.57

*Values represent Mean + S.D.(mg/g) of four rats per subgroup.
C : Short-term pretreated group for 5 days (13.0 mg/kg as ZnCl,).
D : Long-term pretreated group for 5 weeks (13.0 mg/kg as ZnCl,).

"Subgroup 1 was given no further treatment after pretreatment. Subgroup 2, 3 and 4 were given challenge doses of 3.0, 6.0 and 9.0 mgCd/kg

by intraperitoneal injection, respectively.

*p<0.05, between treatment of duration(short-term and long-term pretreatment) and concentrations of MT in tissues which are revealed by

ANOVA.
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