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Recent studies have revealed that insulin modulates the activation of the nociceptor specific, Transient Receptor Potential Vanilloid 
type 1 receptor (TRPV1) expressed on cultured rat Primary Sensory Neurons (PSNs). It has also been demonstrated that Insulin 

Receptor (InsR) shows colocalization with TRPV1 in PSNs of unidentified target innervation territories. The aim of our current study 
was to reveal the neurochemical properties of identified somato- and viscera-sensitive PSNs. In our first experiments, we assessed the 
localization of the InsR and its colocalization with the TRPV1 in spinal PSNs retrogradely labeled with biotin-conjugated Wheat Germ 
Agglutinin (bWGA) injected into the dorsal hind paw skin, the gastrocnemius muscle, the pancreas and the urinary bladder wall. 
We also analyzed InsR, TRPV1, substance P (SP) and Calcitonin Gene-Related Peptide (CGRP) immunoreactivities in retrogradely 
labeled pancreatic spinal and nodose ganglion neurons. We found that ~50% of visceral and ~20% of somatic PSNs showed InsR-
immunopositivity. A major population of bWGA-labeled spinal and vagal PSNs exhibited TRPV1 immunoreactivity. Our results also 
showed that ~15% of somatic and ~30% of visceral spinal PSNs displayed InsR and TRPV1 colocalization. Additionally, colocalization 
of the InsR with SP or CGRP was demonstrated in 14% and 28% of pancreatic spinal and 24% and 8% of pancreatic vagal neurons. 
Our immunohistochemical data provide evidence for the colocalization of the InsR and the TRPV1 in somatic and visceral PSNs 
and demonstrate that a higher proportion of visceral PSNs express the InsR and display InsR-TRPV1 colocalization. Furthermore, 
our findings show that a relatively high proportion of pancreatic spinal and vagal PSNs display colocalization of the TRPV1, the InsR 
and sensory neuropeptides. We suggest that insulin may modulate TRPV1 activation and subsequent peptide release from visceral 
afferents and contribute to inflammatory and nociceptive mechanisms of the viscera.
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