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Effects of Agaricus bisporus Diet on Organs of Rats
Chronically Exposed to Cadmium Chloride

Nam-Song Kim
Department of Preventive Medicine, School of Medicine, Wonkwang University

ABSTRACT

The concentrations of cadmium, metallothionein(MT), superoxide dismutase(SOD), and lactate
cehydrogenase(LDH) were investigated in liver and kidney of rats which were fed the water con-
taining 100 ppm cadmium chloride with basal diet and 5% Agaricus bisporus diet during 16 weeks.

Cadmium concentrations in liver and kidney increased during 16 weeks, and there were signifi-
cantly higher accumulation of cadmium in the kidney than in the liver.

The concentrations of MTs in liver and kidney decreased linearly during 16 weeks, but there
was no significant difference between control and experimental group. MT concentrations of liver
were significantly higher than those of kidney.

The superoxide dismutase activities and lactate dehydrogenase activities were not affected by
the diet, but there was a significant difference by the duration of administration.

These data indicate that the kidney is a major target organ of chronic cadmium poisoning, and
suggest that Cd-induced hepatic injury, via release of Cd-MT, may play an important role in the
nephrotoxicity.

In conclusion, induction of MT occurs in both the liver and the kidney after administration
of CdCL. However, the kidney is less responsive than the liver to the induction of MT by cadmium,
which may contribute to making the kidney the target organ of toxicity during chronic Cd exposure.
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Table 1. Contents ot trace elements in basal diet and 5%

Agaricus bisporus diel(ppny/dry weight)

Metal Cd Cu

Mn Ph Se Zn

Basal diet

0.02+0.01 013+ 0.04 24.15+ 363 0.150.04 0091 0.02 0.04% 001

2.37% 043

5% Agaricus bisporus diet 0.037 0.01 020+ 0.05 30.18+4.95 0.16+ 0.04 0.18* 0.02 0.05% 001 4.54%0.72
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Table 2. Cadmium levels in rat liver consuming water containing 100 ppm cadmium chloride with basal diet
and 5% Agaricus bisporus diet during 16 weeks

Duration of administration™

Treatment”
4 weeks 8 weeks 12 weeks 16 weeks
Cadmium with basal diet 20.7+9.3¢ 132+ 5.2 124+ 4.2 4531170
Cadmium with 5% Agaricus 20.8+ 8.6 155+ 4.3 129+ 44 24.0+10.2

bisporus diet

“Mean+ S.D.

Cadmium contents are expressed as ug/g wet tissue.

* Significant difference by the duration of administration, p<0.01.
"There is a significant interaction hetween treatment and duration which are revealed by two-way ANOVA.
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Table 3. Cadmium levels in rat kidney consuming water containing 100 ppm cadmium chloride with basal
diet and 5% Agaricus bisporus diet during 16 weeks

Duration of administration®

Treatment”
4 weeks 8 weeks 12 weeks 16 weeks
Cadmium with basal diet 204+ 3.1 20.1+ 3.3 324+ 21 100.6+ 6.4
Cadmium with 5% Agaricus 231£5.2 220+ 2.0 36.6+ 3.1 60.2+ 19.0
bisporus diet
*Mean+ S.D.

Cadmium contents are expressed as ug/g wet tissue.
* Significant difference by the duration of administration, p<0.01.
*There is a significant interaction between treatment and duration which are revealed by two-way ANOVA.

Table 4. Metallothionein levels in rat liver consuming water containing 100 ppm cadmium chloride with basal
diet and 5% Agaricus bisporus diet during 16 weeks

Duration of administration*

Treatment
4 weeks 8 weeks 12 weeks 16 weeks
Cadmium with basal diet 4.02+ 0.64" 3.82+0.58 246+ 0.53 195+ 0.27
Cadmium with 5% Agaricus 492+ 0.56 4.69+ 0.53 3642 0.29 242+ 0.24
bisporus diet
“Meant S.D.

Metallothionein concentrations are expressed as mg/g wet tissue.
* Significant difference by the duration of administration, p<0.01.

Table 5. Metallothionein levels in rat kidney consuming water containing 100 ppm cadmium chloride with
basal diet and 5% Agaricus bisporus diet during 16 weeks

Duration of administration*

Treatment
4 weeks 8 weeks 12 weeks 16 weeks
Cadmium with basal diet 0.86+ 0.13¢ 077+ 0.18 0.34+ 0.05 0.25+ 0.06
Cadmium with 5% Agaricus 0.87+ 0.15 0.82+0.17 0.73+ 0.09 0.38+ 0.12
bisporus diet
“Mean+ S.D

Metallothionein concentrations are expressed as mg/g wet tissue.
* Significant difference by the duration of administration, p<0.01.
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Table 6. The change of superoxide dismutase(SOD) in rat liver consuming water containing 100 ppm cadmium
chloride with basal diet and 5% Agaricus bisporus diet during 16 weeks

Duration of administration*

Treatment
4 weeks 8 weeks 12 weeks 16 weeks
Cadmium with basal diet 443+ 5.8 357+ 7.2 405+ 5.5 417+ 4.1
Cadmium with 5% Agaricus 417150 350+ 6.6 379t54 457+ 6.5

bisporus diet

“Mean+ S.D.

The values of SOD activity are expressed as unit/mg protein.
* Significant difference by the duration of administration, p<0.05.

Table 7. The change of superoxide dismutase(SOD) in rat kidney consuming water containing 100 ppm cad-
mium chloride with basal diet and 5% Agaricus bisporus diet during 16 weeks

Duration of administration*

Treatment
4 weeks 8 weeks 12 weeks 16 weeks
Cadmium with basal diet 44.0+ 3.2 38.0+9.2 36.7+ 4.8 346+ 34
Cadmium with 5% Agaricus 386+ 4.9 372%x57 360t 4.4 30.0% 2.7

bisporus diet

“Meant S.D.

The values of SOD activity are expressed as unit/mg protein.
* Significant difference by the duration of administration, p<0.05.
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Table 8. The change of lactate dehydrogenase(LDH) in rat liver consuming water containing 100 ppm cadmium
chloride with basal diet and 5% Agaricus bisporus diet during 16 weeks

Duration of administration*

Treatment
4 weeks 8 weeks 12 weeks 16 weeks
Cadmium with basal diet 946+ 19.9" 774+ 47 744+ 74 619+ 75
Cadmium with 5% Agaricus 82.8+ 178 79.6% 15.3 78.11 6.3 67.57 5.8
bisporus diet
“Mean+ S.D.

The values of LDH activity are expressed as unit/mg protein.
# Significant difference by the duration of administration, p<0.05.

Table 9. The change of lactate dehydrogenase(LDH) in rat kidney consuming water containing 100 ppm cad-
mium chloride with basal diet and 5% Agaricus bisporus diet during 16 weeks

Duration of administration®

Treatment e — s — i ——
4 weeks 8 weeks 12 weeks 16 weeks
Cadmium with basal diet 364+ 3.4" 34.1+ 3.1 354+ 4.6 36.7t 8.7
Cadmium with 5% Agaricus 40.6+ 54 39.5+ 7.6 356+ 35 384+ 3.9
bisporus diet
“Mean* S.D.

The values of LDH activity are expressed as unit/mg protein.
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upe} ’WM-F 127772 3tashe 4SS Holr}
7F 1674 frefatAl F71skel om(p<0.05), A3k
Mz f °la}/ﬂ 57ketol(p<0.05) 1657 il 5=
£ H93vH100.6% 6.4 pg/g).

2. ofdro] lolrel slig Fxir MMk

A4 frelsha F& £4 Fd AH2m(p<

ozié mo mloz

00, 4% Aolitol sjol FsHA A s
t}, Fod7)7kwl Ao|itrbelds AFF2kgoe] 9li= 7
o viebutel,

3. 1H3t A1%HE metallothioneing S 7] 7k¢]
Aate] el f-olstAl fRaslglom, Ae]izbel
apoliz glgl ot Al#el] wlaje] bl A 2] kA
U ehp<0.05).

4. 7P 4133 SOD ¥ LDH &y xwi= A4S
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LDHE A ¢fslale Azhe] ZHafol| w2} f-ola A
ol& Mgleh Lefut thgah AlAilel, wgh Aol
7kl 293k zpol= §lsduh

olife] Astell 4 oFFololsk At Aol H]
gtod Fh Bl ni G frolslA 3hAAlY] =)= edgkAin)
7rakell 4] A AR W kel metallothioneine] 11}
o7 7S sequestrationA] 7). o] Hu}p &
A5 Cd-MT =347} 888 uwpe} Ao g o]);—_
fa 44 E-sll(lysosomal degradation)d] 2] &}of
free cadmium ionS @ el 4l%fof FEu[o]
£ Ao AR FAFIch e} vln %Oﬂ
olgk EA3) olofl digh A4 Ale] Wl gyl 3
2gka ghabo] Frlx]ofol 7hgdl Zlo R Abs ’HL}
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