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Surnrnary. Ultrastructural localization of vasoactive 
intestinal polypeptide (VIP) was studied in the chicken 
pancreas by the immunocytochemical method. VIP- 
immunoreactive nerve endings were found in contact 
with acinar cells in the pericapillary space or between 
acinar cells. They also terminated on epithelial cells of 
arteriolae. In pancreatic islets, VIP-immunoreactive 
nerve endings were in contact with B-cells, but not with 
A- or D-cells. VIP-imrnunoreactive terminals contained 
many small clear vesicles which indicate the cholinergic 
feature. Nerve endings containing many small clear 
vesicles but not showing VIP-immunoreactivity were 
also detected in both the exocrine and endocrine 
pancreas. According to these data and the previous 
studies concerning the cholinergic and VIPergic 
innervation of the chicken pancreas, it is suggested that 
VIP-containing cholinergic nerves innervate B-cells and 
cholinergic nerves not containing VIP innemate D-cell. 
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lntroduction 

It was previously reported that the avian pancreas 
was innervated by vasoactive intestinal polypeptide 
(V1P)-containing neurons. Vaillant et al. (1980) showed 
a prominent distribution of VIP-immunoreactive nerve 
cell bodies and fibers in the turkey pancreas. In the 
chicken pancreas, VIP-immunoreactive nerves, which 
have an intrinsic origin, innervate both the exocrine and 
endocrine tissues (Hiramatsu and Watanabe, 1989). 
These light microscopical studies suggested a close 
relationship between VIP-containing neurons and the 
pancreatic secretion in the avian species. 

Acetylcholinesterase (AChE)-positive nerve fibers 
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innervate B- and D-cells in chicken pancreatic islets 
(Hiramatsu et al., 1988). Hiramatsu and Watanabe 
(1989) showed that VIP-immunoreactive nerve fibers 
were distributed in B-islets consisting of B- and D-cells 
but not in A-islets composed of A- and D-cells. They 
also revealed two types of nerve cells in the chicken 
pancreas; one showed both AChE activity and VIP- 
immunoreactivity and the other only AChE activity. 
Conceming the distribution of AChE-positive and VIP- 
immunoreactive neme fibers in the chicken pancreas, it 
is hypothesized that these neurons have a specificity for 
their target cells. That is to say, the former (VIP+/ 
AChE+) may innervate B-cells and the latter (VIP-/ 
AChE+) D-cells. In this study, we airn to scrutinize the 
fine structure of VIP-irnmunoreactive neme elements in 
the chicken pancreas and to determine the above hypo- 
thesis by use of the imunocytochemical technique. 

Materlals and rnethods 

Adult White leghom chickens of both sexes weighing 
1.5-2.0 kg, were used in this study. They were perfused 
with saline, followed by a mixture of 4% para- 
formaldehyde, 0.05% glutaraldehyde and 0.21% picric 
acid in 0.1M phosphate buffer (pH 7.6). Pancreata were 
immediately removed and dissected into small blocks. 
Tissue blocks were immersed in the same perfusate at 
4 OC for 24 hr. After overnight washings with cold 
phosphate-buffered saline (PBS), sections at 50 pm 
thickness were made with a microslicer (DTK-1000, 
Dosaka EM, Japan). 

VIP immunoreactivity was detected by the 
streptavidin-biotin method (Guesdon et al., 1979). 
Sections were incubated with 10% normal goat serum 
(Vector, USA) for 1 hr at room temperature and then 
incubated in rabbit anti-porcine VIP serum diluted to 
1:2000 (Incstar, USA, antibody code: HR2) at 4 OC for 
48 hr. Thereafter they were incubated in biotinylated 
goat anti-rabbit Ig G diluted to 1:300 (E-Y laboratories, 












