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The secretion of the stress hormone, adrenocorticotropin (ACTH) upon stimulation by
corticotrophin—releasing hormone (CRH) is an essential component of the neuroendocrine
response to stress. CRH depolarizes corticotropes and activates voltage—gated Ca
channels. In addition, CRH evokes the release of arachidonic acid from corticotropes.
Using the whole—cell technique, we examined the action of arachidonic acid on the
membrane excitability of single corticotropes (identified by their green fluorescence)
isolated from transgenic mice that express enhanced green fluorescent protein (EGFP) from
the pro—opiomelanocortin (POMC) promoter. We found that arachidonic acid causes
hyperpolarization in corticotropes via the enhancement of a background K+ current. This
K+ current can be inhibited by CRH or elevation of cellular cAMP. The opposing action of
arachidonic acid and CRH on the membrane excitability of corticotropes raises the
possibility that arachidonic acid may act as a negative feedback control to reduce the
excitatory action of CRH on corticotropes and thus preventing excessive stress hormone
secretion during chronic stress.
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