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To clarify the cellular response and adaptation to environmentally contaminating metals exposure, it
is important to examine the functions of intracellular signaling pathway and gene regulatory
mechanism, which can response to various environmental stresses. In the present study, we examined
the effects of cadmium exposure on the endoplasmic reticulum (ER) stress response and molecular
chaperone expression, and their toxicological significances.

1. In renal proximal tubular epithelial cells (human HK-2 cells, porcine LLC-PKu cells, and mouse
MCT cells) exposed to cadmium chloride (CdCl2), the levels of 78-kDa glucose-regulated protein
(Grp78), phosphorylated form of « subunit of eukaryotic translation initiation factor 2 (elF2a), and
activating transcription factor 4 (ATF4) proteins were elevated. These findings indicate that
cadmium exposure induces the ER stress response.

2. The treatment with salubrinal, an inhibitor of dephosphorylation of elF2a. protein, increased the
level of phosphorylated elF2a protein in HK-2 cells. Cellular damage of HK-2 cells and LLC-PK1
cells exposed to CdCl2 was markedly suppressed by pretreatment with salubrinal. The ER stress
response (double-stranded RNA-activated protein Kkinase-like ER kinase [PERK] — elF2a
pathway) may suppress CdClz-induced proximal tubular cell damage.

3. The exposure to CdCl2 and mercury chloride (HgCl2) induced the expression of cytosolic molecular
chaperones HSP70 and HSP110 as well as that of ER chaperone Grp78 in mouse NIH3T3 fibroblasts or
MCT cells. Knockdown of HSP110 expression by siRNA did not increase the cellular damage of
NIH3T3 cells exposed to CdCl2. The toxicological significance of environmentally contaminating
metals-induced expression of HSP110 remains to be determined.




