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In insects, the shedding of the old cuticle (ecdysis) depends on the precise coordination of modulators and hormones of a neural network regulating a series of stereotyped behaviors. Several of these regulators have been identified but many are still unknown. We have been attempting to identify novel peptides involved in ecdysis using a differential immunohistochemical technique. Staining intensity at different developmental stages was compared by (i) scoring color reaction stains or by (ii) quantifying pixel intensity of fluorescently-labeled samples. 

Intensity changes in he immunoreactivity of cells and transverse nerves of the ganglia of the tobacco hornworm, Manduca sexta, were quantified prior to ecdysis (slipped head stage), during ecdysis, and 2 hours after ecdysis (post-ecdysis) in the 4th to 5th larval stage transition. Leucokinin and Manduca sexta diuretic hormone (Mas-DH) were studied because of their combined role in diuresis in some insects, and their localization to a subset of lateral neurosecretory cells, some of which have already been implicated in ecdysis control. A role for Crustacean hyperglycemic hormone (CHH) was also examined, because of the presence of CHH-like immunoreactivity in Manduca (our results below), and because of its putative role in ecdysis in crustaceans. As has already been described, we found leucokinin and Mas-DH-like immunoreactivity in the lateral neurosecretory cells and transverse nerves of the abdominal ganglia, with weak staining in the brain. The neurosecretory cells showed no changes in staining intensity at the three larval periods. However, Mas-DH-like immunoreactivity in the transverse nerves was considerably lower during the slipped head stage compared to the ecdysis and post-ecdysis periods. The transverse nerve, as a neurohemal organ, is a source of numerous neuropeptides. This includes CCAP, which plays a significant role in ecdysis control, and shows increases in cGMP immunoreactivity during ecdysis. These results suggest that Mas-DH accumulation is triggered during ecdysis, possibly as a result of increased production or inhibition of release of the hormone at the onset of ecdysis. Leucokinin showed no changes in staining intensity within the transverse nerves.  

We have demonstrated CHH-like immunoreactivity in the brain, corpora cardiaca and transverse nerves of Manduca sexta, as well as in nerves and putative endocrine cells of the midgut. These results implicate CHH-like peptides as brain-gut peptides in Manduca sexta. Because of a suggested role for CHH in ecdysis in crustaceans, we are currently determining full staining patterns in various stages of Manduca development.  
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