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Mechanism of Low Temperature Inhibiting NMDAR1 Overactivation in Hippocampal Brain Slices
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[ Abstract ] Objective To study the molecular mechanism of hypothermia to suppress seizures. Methods An isolated rat hippo—
campal brain slice model was made, and simulated ischemic injury was induced by glutamate. The observation group model was
placed in an environment of 33 + 1 °C for intervention treatment, and the control group continued to be placed in an environ—
ment of 37 °C. . The changes in the percentage of neuron death cells, field potential amplitude and frequency in the CA1 and CA3
areas before and after the intervention were compared between the two groups. Changes in presynaptic membrane neurotransmit—
ter release and post—synaptic membrane N—methyl-D-aspartate receptor 1 (NMDART1) expression before and after the interven—
tion were also compared between the two groups. Results The proportion of neurons in the CA1 and CA3 areas of the observation
group reached a peak at 6 hours after the intervention, and then gradually decreased. The proportion of neurons in each period of
the intervention group was lower than that in the control group (P << 0.05). The field potential amplitude of the observation group
decreased by (22.13 + 8.85)%, and the frequency decreased by (79.14 + 3.67)%.Comparing with the control group, the differ—
ence was statistically significant (P << 0.05).The release amount of presynaptic neurotransmitter Glu in the observation group was
lower than that in the control group after intervention (P << 0.05), and the release amount of GABA was higher than that in the
control group after intervention (P << 0.05).The NMDARI1 protein levels in the CA1 and CA3 areas of the observation group were
lower than those of the control group (P << 0.05). Conclusion Mild hypothermia can exert antiepileptic effects by inhibiting the
expression of neurotransmitters and receptors on the NMDA pathway.
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