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Effects of Decapitation on Cellular Activation during Ecdysis in the Tobacco Hornworm, Manduca sexta
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Neuromodulation appears to be an essential component of the neural network regulating ecdysis, to ensure proper timing and coordination of the behaviors that culminate in the shedding of the old cuticle.  For instance, descending inhibition from the head appears to produce a delay between the activation of the ecdysis-triggering neurons and their subsequent release of the peptide, CCAP.  Changes in intracellular 3’-5’ cyclic guanosine monophosphate (cGMP) levels have been suggested to mediate this release, by reducing the membrane threshold of the neurons (Gammie and Truman, 1999).  Cyclic GMP therefore appears to be an indicator of cellular activation, and its presence is detected and quantifiable using cGMP-specific antibodies (Ewer and Truman, 1997).  Changes in intensity of cGMP-stained cells were used as a marker of cellular activation.  We compared cGMP immunostaining in the CCAP-containing neurons in abdominal ganglia after removal of descending inhibition via decapitation or via brief exposure to CO2 (Fuse and Truman, 2002) relative to sham-operated controls.  We hypothesized that the earlier onset of ecdysis would lead to early inactivation of the CCAP-containing neurons, and that this would be reflected in early reductions in cGMP immunoreactivity.   Our preliminary result point to the possibility that changes in excitability of these CCAP-containing cells is independent of the onset of ecdysis. We speculate that timing of cellular inactivation may depend instead on successful completion of ecdysis.  The data also suggests that staining patterns in CO2-treated animals may offer an insight into the significance of cGMP changes in other abdominal cells.
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