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Neuroprotection of chloride channel blockers against NMDA-induced apoptosis of cultured rat

hippocampal neurons
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Abstract: Activation of N-methyl-d-aspartic acid (NMDA) receptor plays an important role in neuronal apoptosis induced by
cerebral ischemia but the underlying mechanisms are still unclear. The present study examined the neuroprotection of three
chloride blockers in an in vitro cell model of cerebral ischemia established by treatment of cultured rat hippocampal neurons
with NMDA. Hoechst 33258 staining and MTT assay were used to detect neuronal apoptosis and cell viability, respectively.
The neuroprotective effects of chloride channel blockers on the cell viability and neuronal apoptosis were only observed when
the blockers were applied before NMDA exposure. In comparison with DIDS, SITS showed more potent protective effect in a
dose-dependent manner, whereas NPPB showed no significant neuroprotective effect. The results demonstrate that pretreat-
ment with both SITS and DIDS have protective effect against neuronal apoptosis, which is achieved by blocking both NMDA
receptor and chloride channel.
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Fig.1 Morphological changes of the nuclei of NMDA-induced rat hippocampal neurons visualized by
Hoechst 33258 staining (Original magnification: x200)

The arrows indicate the apoptotic nuclei. The nuclei of normal neurons are ovoid with blue fluorescence, while the apoptotic
neurons show irregular, shrunk, and condensed nuclei with bright fluorescence. A: Control group; B: NMDA group (NMDA 300
pmol/L+serine 5 pwmol/L), showing numerous apoptotic nuclei; C,D: SITS (500 pmol/L) application before and after NMDA
treatment respectively, demonstrating that SITS pretreatment could reduce apoptosis; E, F: DIDS (100 wmol/L) administration
before and after NMDA treatment respectively, showing that DIDS pretreatment reduced apoptosis; H, I: NPPB (500 pmol/L)

administration before and after NMDA treatment respectively, showing no obvious protective effect in either group.
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Fig.3 Effect of SITS at different concentrations on

2 3 Fh LI i BRI X NMDA 432 # 42 52 I 4 NMDA-induced apoptosis (~6)

FiE RER M SITS were applied before neuronal exposure to NMDA. Compared with
Fig.2 Effect of the 3 chloride channel blockers on 0 wmol/L group, no significant protective effect was observed for SITS
viability of the neurons exposed to NMDA (n=6) at the concentration below 100 pmol/L, and SITS above 250 pmol/L
*P<0.05 ps sham group, **P<0.05 vs NMDA group. showed significant protective effect. *P<0.05 s 0 wmol/L group.
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