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Cadmium Alters Gene Expression Related to Zinc Homeostasis in Neuronal Cell
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Numerous studies have shown that cadmium disturbs the
normal biological processes in central nervous system but
the mechanism of toxicity is not well understood. The
present study has investigated the effect of cadmium on
several key genes in zinc metabolism (MT-1, MT-II, MT-III
and ZnT-1) in neuronal cell line(HT22 cell). Time and
dose-dependent effect were examined using expression
PCR and western blot analysis. LCs and LCso of cadmium
for HT22 cell resulted from MTT assay was 4.7 #M and 9.2
1M, respectively. Exposure to 1T #M cadmium increased the
abundance of MT-I and MT-Il transcripts in the neuronal
cell at 8.0 hours after the administration. MT=I and MT-II

protein induction was confirmed by western blot analysis. To
examine dose-response relationship, the experiment was
repeated for cadmium exposure of 0.5, 1 and 2 «M. The
effect to MT-I and MT-Il became significant at the 0.5 M
dose level. But the expression of MT-IIl was not affected by
cadmium. ZnT-1 expression was decreased in a dose-
dependent manner by the treatment of 0.5 - 2 M cadmium.
These results suggest that cadmium can alter the exp-
ression of several key genes in neuronal zinc homeostasis.
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Fig 1. The effect of cadmium on the survival and
proliferation of HT22 cell.
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Fig 3. LCx of cadmium for HT22 cells calculated bv
BMDS using different continuous hill model.
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Fig 2. LCs of cadmium for HT22 cells calculated bv
BMDS using different continuous hill model.
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Fig 4. Time—course effect of cadmium on MT=I/Il protein
expression in HT22 cell.
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Fig 5. Dose-dependent effect of cadmium on MT-I/Il protein

expression in HT22 cell.
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Fig 6. Effect of cadmium on aenes exoression(MT-1) related to zinc metabolism
in HT22 cell. Reoresentative ael (neqative imaae) for taraets (MT-1) and
reference (B 1ctin) ¢cDNA seauences after 24 cvcles of PCR: marker (m)
= 100 bo DNA ladder. The cDNAs were derived from HT22 cells: Con,
control; 0.5, 1 and 2 exposed tc 05, 1 and 2 B cadmium earlier.
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Fig 7. Effect of cadmium on aenes exoression(MT-1I) related to zinc metabolism
in HT22 cell. Reoresentative ael (neaative imaae) for tarcets (MT-1I) and
reference (B 1ctin) cDNA seauences after 24 cvoles of PCR; marker (m)
= 100 bo DNA ladder. The cDNAs were derived from HT22 cells: Con,
control; 0.5, 1 and 2 exposed tc 0.5, 1 and 2 1 cadmium earlier.
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Table 1. Effect of cadmium on MT-I, MT-Il and MT-IIl mRNA levels in the neuronal cell

Conc. of Cd n Mean SD
Metallothionein I
Control 6 0.94. 0.09
0.5 M 5 143 0.15
1.0 yM 5 214 0.13
2.0 pM 5 251 0.12
Metallothionein 11
Control 4 1 .05* 0.11
0.5 tM 4 135 0.13
1.0 pM 4 335 0.23
2.0 tM 4 3.48 0.17
Metallothionein III
Control 4 0.98 0.17
0.5 tM 4 1.08 0.18
1.0 M 4 1.15 0.12
2.0 M 4 1.20 0.17

' PCR signal for MT-I, MT-II and MT-III normalized to internal A -actin.
* Significantly different from control group; * p<0.05, **p<0.01
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Fig 8. Effect of cadmium on genes expression(MT-IIl) related to  zinc metabolism
in HT22 cell. Representative gel (negative image) for targets (MT-IIl) and
reference (B ictin) cDNA  sequences of PCR: marker (m) = 100 bp DNA
ladder. The cDNAs were derived from HTZ2 cellss Con, control; 0.5, 1
and 2 exposed to 05, 1 and 2 0 cadmium earlier.
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Fig 9. Effect of cadmium on genss expression(ZnT-1) related to  zinc metabolism
in HT22 cell. Representative gel(negative image) for target (zinc transporter)
and reference (B ictin) cDNA sequences after 24 or 30 cycles of PCR ;
marker (m) = 100 bp DNA ladde”. The cDNAs were derived from HT22 cells:
Con, control; 0.5, 1 and 2 exposed to 005, 1 and 2 1 | cadmium earlier.
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&l|&}= APP (amyloid precursor protein)]
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(Bush et al., 1994).
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Table 2. Effect of cadmium on ZnT-1 mRNA levels in the neuron cell
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0]& 0 2 W E)= MT-II 734} 2o
o8t s TA Wik
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O
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o

1

Con. of Cd n Mean SD
Control 4 0.95 0.08
0.5 M 4 0.87** 0.12
1.0 M 4 0.49** 0.13
20 M 4 0.31 0.13

' PCR signal for ZnT-1 normalized to internal /-actin, * Significantly different from control group; **p<0.01
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