ABSTRACT

Cortical spreading depression (CSD) is a slowly propagated wave of depolarization on the cortex
followed by a subsequent sustained suppression of spontaneous neuronal activity. CSD is originally
linked to the aura phase of migraine. However, some clinical evidences suggest the links between

CSD in migraine patients and associated symptoms such as amnesia.

This study aimed to investigate the alteration of hippocampal long-term plasticity and basal synaptic
transmission induced by repetitive CSDs. There are some relations between migraine aura and
amnesic attack. CSD may be responsible for this hippocampus-related symptom. However, the

precise role of CSD on hippocampus activity has not been studied.

In the present study, Wistar rats were divided into 2 groups, namely CSD and control. Repetitive
CSDs were induced in vivo by topical application of solid KCI on parietal cortex. Direct current
potential was recorded in frontal cortex. Forty-five minutes later, ipsilateral hippocampus was removed
and prepared for transverse hippocampal slice. A series of in vitro electrophysiological studies was
performed to investigate hippocampal synaptic transmission and plasticity. In the other preparation,

direct current potential was recorded in hippocampus during CSD induction.

The results showed that solid KCI application evoked repetitive CSDs. These SDs propagated to

hippocampus as well. These SDs traveling across cortical and hippocampal tissues had an influence
on hippocampal synaptic efficacy. Magnitude of hippocampal long-term potentiation (LTP) decreased
in slice obtained from CSD-induced rat. Furthermore, slice obtained from CSD-induced rat showed a

reduction in the excitability as evident by a decrease in post-synaptic AMPA receptor output.

In conclusions, repetitive CSDs altered hippocampal transmission by suppressing postsynaptic AMPA
receptor function. This modulation could participate in CSD-induced LTP impairment. The finding from

this study may explain hippocampus-related symptoms occurring during migraine attack.
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