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Relationship between receptor expression revaled by rhodamine-labeled peptides
and calcium responses in cortical neurons
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Neural responses to a ligand exhibit a wide variation from neuron to neuron,

however, underling mechanisms of the response variation remains unclear. One possible mechanism is
a variation of the number of receptors expressed in each neural membrane. To examine this
hypothesis, we synthesized rhodamine-labeled orexin A compound, which enabled us to quantify the
amount of orexin binding to orexin receptors, 0X1 and 0X2. Application of rhodamine-labeled orexin A
to the cortical surface heterogeneously increased both the intensity of the rhodamine fluorescence
and [Ca2+]i. We classified neurons into high- and low-responding neurons based on the peak amplitude
of [Ca2+]i increase. Intensity of the rhodamine fluorescence in high-responding neurons was
significantly larger than that in low-responding neurons. These results suggest that a part of
mechanisms for varying neural responses including [Ca2+]i increases are the diversity of the amount
of receptor expression in the neural membrane.
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