J. ENVIRON. TOXICOL.

Vol. 19, No. 3, 279 ~286 (2004)

The Mechanism of the Neurotoxicity Induced by Cadmium

Jong-Wha Lee*, Bong—Ki Jang, Jong-An Park, Jong-Young Park,

Wan-Jong Kim' and Ki—Min Woo’

'College of Natural Science, Soonchunhyang University, Asan—Si 336-745, Korea
2College of Medicine, Soonchunhyang University, Cheonan—Si 330-170, Korea

ABSTRACT

Although numerous studies have shown that cadmium disturbs the normal biological processes in central

nervous system, the mechanism of toxicity is not well understood. The present study has investigated the effect

of cadmium on oxidative stress, Na™/K* ATPase activity and the aggregation of amyloid beta peptide (3~

amyloid) in neuronal cell line, HT22 cell. LCs and LCso of cadmium for HT22 cell resulted from MTT assay

was 4.1 uM and 9.5 pM, respectively. Cadmium (2 to 8 uM) dose-dependently increased the lipid peroxidation

and decreased the content of glutathione. Cadmium 4 uM showed a significant decrease in Na*/K™ ATPase

activity as compared with control group. The aggregation of B-amyloid was accelerated in a dose-dependent

manner by the treatment with 2 to 8 UM cadmium. These results suggest that the neurotoxicity of cadmium can

be mediated by the increase in oxidative stress and decrease in Na™/K"™ ATPase activity.
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Fig. 1. The effect of cadmium on the survival and prolifera-
tion of HT22 cell. **P<0.01 represents significant
differences compared with control group.
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Fig. 2. LCs of cadmium in HT22 cell calculated by BMDS
(benchmark dose software) using a different contin-
uous hill model.
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Fig. 3. LCso of cadmium in HT22 cell calculated by BMDS
(benchmark dose software) using a different contin-
uous hill model.

Table 1. Contents of thiobarbituric acid-reactive substances
in HT22 cells treated with cadmium

Groups Lipid peroxidation

(n mole MDA/mg protein)
Control (Cd 0 uM) 0.73+0.08
Cd 2 pM 1.314£0.13%*
Cd 4 uM 2.0240.20%*
Cd 8 pM 2.46+0.19**

Results are Mean £ S.E.M. for four individual treatment groups.
** p< (.01 compared with control group (Cd, 0 uM).
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Table 2. Contents of glutathione in HT22 cells treated with

cadmium
Groups Glutathione (n mole/mg protein)
Cd 0 uM (Control) 35.8+34
Cd2uM 29.8+4.7*
Cd 4uM 21.24£4.9%*
Cd 8uM 17.5+£4.1%=

Results are Mean + S.E.M. for four individual treatment groups.
* p<<0.05, #* p<0.01 compared with control group (Cd, 0 uM).
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Fig. 4. Effect of cadmium on Na™/K™ ATPase activity in
HT22 cell. Cadmium exposure of 4 UM led to a sta-
tistically significant decrease in Na*/K* ATPase
activity. Response are expressed as mean+S.EM.
for an average of four to six experiment.
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Fig. 5. Effect of cadmium on aggregation of f—-amyloid in HT22 cell. Photomicroscoph of Congo red-stained of
aggregation of B-amyloid viewed under for birefringence using polarized light microscopy. A, Control; B, 2uM Cd;

C,4uM Cd; D, 8uM Cd.
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