
ejp 
ELSEVIER European Journal of Pharmacology 312 (1996) 75-81 

Influence of the neurotoxin capsaicin on rat pancreatic islets in culture, 
and on the pancreatic islet blood flow of rats 

Per-Ola Carlsson *, Stellan Sandier, Leif Jansson 
Department of Medical Cell Biology, Uppsala Universi~', Uppsala, Sweden 

Received I I June 1996; accepted 21 June 1996 

Abstract 

The importance of peptidergic nerve fibres for the regulation of whole pancreatic and islet blood flow was studied by administration of 
the neurotoxin capsaicin. Administration of capsaicin induces an acute release and depletion of mainly substance P and calcitonin 
gene-related peptide from sensory nerve fibres. When given repeatedly to adult rats for several days, the neuropeptides are irreversibly 
depleted from the nerve endings. Depletion of substance P was confirmed by immunohistochemical stainings in the present study. A bolus 
dose of capsaicin (4 /xg /kg  body weight) reduced both whole pancreatic and islet blood flow in anesthetized rats, whereas repeated 
treatment with capsaicin led to an increase in both pancreatic and islet blood flow. In vitro experiments on isolated islets exposed to 
capsaicin (0.25 and 2.5 /zM) for 4 days showed no effect on /3-cell function. We conclude that peptidergic nerves have an important role 
for the maintenance of basal vascular tone in both the endocrine and exocrine parts of the pancreas, and may thereby influence the 
regulation of insulin secretion in rats. 
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1. Introduction 

The rat pancreas is richly innervated with sensory, 
neuropeptide-containing C-fibres (Sharkey et al., 1984; 
Sternini and Brecha, 1986; Sue t  al., 1987). Many of these 
nerves contain substance P and calcitonin gene-related 
peptide (CGRP), and are found also in association with the 
islets (Sundler and B/Sttcher, 1991). C-fibres have recently 
been shown to affect glucose homeostasis in mice. This 
was demonstrated by depleting neurotransmittors from sen- 
sory nerve fibres with the neurotoxin capsaicin, which led 
to a potentiation of the early insulin response to glucose 
and an improved glucose tolerance (Karlsson et al., 1992, 
1994). The mammalian vascular system is also densely 
innervated with C-fibres (Barja et al., 1983; Furness et al., 
1982) mediating vasodilation (Holzer, 1988). In mesenteric 
arteries, CGRP seems to be the most important neurotrans- 
mittor in this context (Holzer, 1988; Li et al., 1991; 
Manzini and Perretti, 1988), but other neuropeptides are 
probably also involved (Manzini et al., 1991). 
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Previous studies have shown that an altered insulin 
release may be associated with an enhanced islet blood 
flow (Jansson, 1994). It is, therefore, possible that the 
actions of vasoactive peptides, such as CGRP and other 
neuropeptides, on insulin release is connected to their 
influence on islet blood flow. The aim of the present study 
was to evaluate the importance of substance P- and 
CGRP-containing nerve fibres for the regulation of islet 
blood flow and glucose homeostasis. For this purpose we 
used capsaicin, the main pungent ingredient in red hot 
peppers. This is a well-known neurotoxin which acutely 
releases neuropeptides from C-fibres (for a review, see 
Holzer, 1988), and when given repeatedly irreversibly 
depletes substance P (Jessel et al., 1978) and CGRP 
(Sternini and Brecha, 1986; Su et al., 1987) from their 
nerve endings. 

2. Materials and methods 

2.1. Animals 

Male Sprague-Dawley rats were obtained from a local 
breeding colony (Biomedical Centre, Uppsala, Sweden). 
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The animals had free access to tap water and pelleted food 
(type R34; AnalyCen, LidkiSping, Sweden) throughout the 
experimental period. The experiments were approved by 
the local animal ethics committee at Uppsala University. 

2.2. Chemicals 

The chemicals were purchased from Boehringer-Man- 
nheim (Mannheim, Germany): collagenase from Clostrid- 
ium histolyticum, type CLS (EC 3.4.24.3); HyClone 
(Cramlington, UK): fetal calf serum (FCS); Miles (Slough, 
UK): bovine serum albumin (BSA); Amersham Interna- 
tional (Amersham, UK): D-[U-laC]glucose; Sigma Chemi- 
cals (St. Louis, MO, USA): culture medium RPMI 1640, 
antimycin A, HEPES and capsaicin; Pharmacia Fine 
Chemicals (Uppsala, Sweden): Dextran T70; Novo Indus- 
tries (Copenhagen, Denmark): a kit for immunoassay for 
insulin; New England Nuclear (Boston, MA, USA): 
hyamine hydroxide. Capsaicin (trans-8-methyl-N-vanillyl- 
6-nonenamide, crystalline 98%) was diluted in 80% (v/v)  
saline, 10% (v/v)  ethanol and 10% (v/v)  Tween 80 (14). 
The dilution medium is hereafter referred to as vehicle. 

2.3. Measurements of  blood glucose concentrations after a 
single bolus dose of capsaicin 

A total of 6 animals, weighing approximately 350 g, 
were anesthetized with an intraperitoneal injection of 
sodium pentobarbital (60 mg /kg  body weight) and placed 
on a heated operating table. Capsaicin (4 /zg/kg body 
weight) was then administered as an intravenous bolus 
injection. Blood glucose concentrations were measured in 
blood samples obtained from the cut tip of the tail with 
blood glucose reagent strips (ExacTech; Baxter Travenol 
Laboratories, Deerfield, IL, USA) immediately before and 
3, 5, 10, 15, 30 and 60 min after the capsaicin injection. 

2.4. Blood flow measurements after a single bolus dose of 
capsaicin 

A total of 11 animals weighing approximately 350 g 
were anesthetized with an intraperitoneal injection of 
sodium pentobarbital (see above), heparinized and placed 
on an operating table maintained at body temperature. 
Polyethylene catheters, with an inner diameter of approxi- 
mately 0.30 mm, were inserted into the ascending aorta 
(via the right common carotid artery) and into the left 
femoral artery. The catheter in the ascending aorta was 
used to continuously register the mean arterial blood pres- 
sure with a pressure transducer (PDCR 75/1; Druck, 
Groby, UK) connected to a recorder. The blood pressure 
was allowed to stabilize for 15 min after insertion of the 
catheters. The animals were then injected intravenously 
with either capsaicin (4 /xg/kg body weight), or the 
vehicle. 

The blood perfusion of the whole pancreas and the 
islets was measured 30 min later with a microsphere 
technique, as previously described in detail (Jansson and 
Hellerstr~Sm, 1981, 1983). Briefly, approximately 150 000 
non-radioactive microspheres with a diameter of 10 /~m 
(NEN-Trac; Du Pont Pharmaceuticals, Wilmington, DE, 
USA), suspended in 0.2 ml of saline, were injected via the 
catheter in the ascending aorta. Starting 5 s before the 
microsphere-injection, and continuing for 60 s, an arterial 
reference blood sample was collected at a rate of approxi- 
mately 0.50 ml/min from the femoral artery. The exact 
withdrawal rate was in each case confirmed by weighing 
the sample. Arterial blood samples for the analysis of 
serum glucose concentrations, with an automated glucose 
oxidase technique (Glucose Analyzer 2; Beckman Instru- 
ments, Fullerton, CA, USA) were then obtained. The 
pancreas and adrenal glands were removed, blotted and 
weighed and the microsphere contents of these organs and 
the pancreatic islets were determined separately, as previ- 
ously described (Jansson and Hellerstr~Sm, 1981). The 
number of microspheres in each of the adrenal glands was 
estimated in order to confirm that a complete mixture of 
the microspheres in the arterial circulation had taken place. 
If the microsphere content differed > 10% between the 
two glands, the animals were excluded from the study. The 
organ blood flow values were calculated according to the 
formula: Qorg = aref x Norg/Nref, where Qorg = organ blood 
flow (ml/min), a r e f  = withdrawal rate of the reference 
sample (ml/min), Norg = number of microspheres present 
in the organ, Nr~ f = number of microspheres present in the 
reference sample. 

2.5. Blood flow measurements after repeated capsaicin 
treatments 

Animals weighing approximately 250 g were anes- 
thetized with diethyl ether and then given either saline, the 
vehicle for capsaicin or capsaicin at increasing concentra- 
tions subcutaneously on 4 consecutive days. The anesthe- 
sia was maintained approximately 15 min after administra- 
tion of any of the test substances. The doses of capsaicin 
were: day 1, 50 mg/kg  body weight; day 2, 100 mg/kg  
body weight; day 3, 200 mg/kg  body weight; and day 4, 
400 mg/kg  body weight. This repeated treatment with 
capsaicin depleted peptidergic sensory nerve fibres of their 
transmittor substances (Jessel et al., 1978). Blood glucose 
concentrations were measured with blood glucose reagent 
strips (ExacTech) immediately before the subcutaneous 
injections on days 1-4, and on days 5, 7 and 9 after the 1 st 
day of administration. On day 9, the animals were anes- 
thetized with an intraperitoneal injection of sodium pento- 
barbital (see above), heparinized and placed on a heated 
operating table. The blood perfusion of the whole pancreas 
and the islets was measured with the microsphere tech- 
nique described above, and blood samples for analysis of 
blood glucose concentrations with blood glucose reagent 
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strips (ExacTech) were obtained before the animals were 
killed. 

2.6. Morphological studies after repeated capsaicin treat- 
ments 

A piece of the pancreas ( =  100 mg) together with = 10 
mm of the duodenum, from each of the animals given 
capsaicin or vehicle on 4 consecutive days, was placed in 
ice cold 10% ( v / v )  paraformaldehyde for 24 h. The pieces 
were then rinsed and dehydrated, embedded in paraffin, 
cut in 7-/~m sections and mounted on glass slides. These 
sections were immunohistochemically stained for sub- 
stance P with a peroxidase-antiperoxidase (PAP) technique 
(Erlandssen et al., 1975). The primary antibody against 
substance P was purchased from Euro Diagnostica (Malm~5, 
Sweden), whereas secondary antibodies and the PAP com- 
plex were from Dakopatts (Glostrup, Denmark). The im- 
munostained sections were lightly counterstained with 
hematoxylin. These preparations were evaluated for the 
presence of substance P-positive nerve fibres in the pan- 
creas by an observer unaware of the origin of the sections. 
The duodenal specimen of control animals was used as a 
standard to evaluate the accuracy of the staining. 

2.7. Islet isolation and culture 

Pancreatic islets were isolated from rats by a collage- 
nase digestion procedure (Sandier et al., 1987). Groups of 
150-200 islets were pre-cultured free-floating for 4 -5  
days in medium RPMI 1640 supplemented with 10% 
( v / v )  fetal calf serum at 37°C in an atmosphere of humidi- 
fied air + 5% CO 2. Medium was changed every 2nd day. 
Then, islets in groups of 80 were transferred to new culture 
dishes containing 2.25 ml RPMI 1640 + 0.25 ml fetal calf 
serum without or with addition of 0.25 /xM capsaicin, 2.5 
/zM capsaicin or the corresponding amount of vehicle for 
these two capsaicin concentrations, and maintained for 4 
days. In these experiments, capsaicin was firstly dissolved 
in the vehicle and prepared as a stock solution of 30 mM 
and then diluted with saline to a concentration of 0.25 or 
2.5 /zM during vigorous shaking. In this way, the concen- 
tration of the vehicle in these experiments was minimized 
and, therefore, also any unspecific effects of the vehicle on 
/3-cell function. The culture medium was exchanged after 
2 days. The vehicle solution added was diluted with 9 vols. 
of RPMI 1640 + 10% fetal calf serum. Samples of the 
culture medium were collected for measurement of medium 
insulin concentration with radioimmunoassay (Heding, 
1972) after the 4-day culture period. 

2.8. Islet glucose-stimulated insulin release and islet con- 
tents of  insulin and DNA and medium insulin concentra- 
tion 

Triplicate groups of 10 islets were transferred to sealed 
glass vials containing 0.25 ml Krebs-Ringer bicarbonate 

buffer supplemented with 2 m g / m l  bovine serum albumin 
and 10 mM HEPES. The islets were incubated at 37°C in a 
gas phase of 95% 02 + 5% CO 2 at 1.7 mM glucose for 1 
h. Then, the incubation medium was gently removed and 
replaced by medium supplemented with 16.7 mM glucose, 
and the incubation was continued for another hour. The 
incubation media were collected and frozen at - 20°C  
prior to RIA for insulin (Heding, 1972). After the incuba- 
tions, the islets were harvested and pooled in groups of 30 
and homogenised in 0.2 ml redistilled water. A fraction of 
the homogenate was mixed with acid ethanol and insulin 
was extracted overnight at 4°C. The insulin concentration 
of the extract was measured by radioimmunoassay (Hed- 
ing, 1972) Another fraction of the aqueous homogenate 
was used for DNA measurement (Hinegardner, 1971). 

2.9. Islet glucose oxidation rate 

Groups of 10 islets in triplicate were incubated in 100 
/zl Krebs-Ringer bicarbonate buffer, supplemented with 
D-[U-14C]glucose and non-radioactive glucose at a concen- 
tration of 16.7 mM in glass vials at 37°C in an atmosphere 
of 95% 02 and 5% CO 2 (Andersson and Sandier, 1983). 
After 90 min, the incubation was interrupted and 0.05 mM 
antimycin A added. ~4COe liberated was trapped in 
hyamine hydroxide and the radioactivity measured by liq- 
uid scintillation. 

2.10. Statistical analysis 

Values are expressed as mean _ S.E.M. When multiple 
comparisons between data were performed, analysis of 
variance (ANOVA) and Fisher's protected least-square 
difference (PLSD) test were used. When only two groups 
were compared, probabilities ( P )  of chance differences 

Table 1 
Serum glucose concentrations, mean arterial blood pressure, whole pan- 
creatic and islet blood flow values in anesthetized adult male Sprague- 
Dawley rats 30 min after administration of a single bolus dose of vehicle 
or capsaicin ( 4 / z g /kg  body weight) 

Treatment Vehicle (5) Capsaicin (6) 

Serum glucose concentration 7.0 + 0.6 7.2 + 0.9 
(mmol/1) 

Mean arterial blood pressure 108 + 5 85 + 5 a 
(mm Hg) 

Pancreatic blood flow 0.52 + 0,04 0.23 + 0.01 b 
(ml/min X g pancreas) 

Islet blood flow 50 + 9 15 ± 2 a 
( /z l /min  x g pancreas) 

Islet blood flow 8.9 + 0.8 7.0 + 1.0 
(% of pancreatic blood flow) 

All values are mean + S.E.M. for the number of animals shown within 
parentheses, a p < 0.0l and b p < 0.001 when compared with the 
vehicle-treated animals, using Student's unpaired two-tailed t-test. 
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Table 2 
Blood glucose concentrations, mean arterial blood pressure, whole pancreatic and islet blood flow values in anesthetized adult male Sprague-Dawley rats 
after repeated capsaicin treatment 

Treatment Saline (8) Vehicle (6) Capsaicin (6) 

Blood glucose concentration (mmol/l)  
Mean arterial blood pressure (mm Hg) 
Pancreatic blood flow (ml/min X g pancreas) 
Islet blood flow ( /x l /min  × g pancreas) 
Islet blood flow (% of pancreatic blood flow) 

4.1 +0.2  4 .2+0.8  3 .8+ 1.2 
105+5 101 + 5  102+6 

0.55 + 0.06 0.21 + 0.07 ~ 0.83 + 0.08 c,e 
34 + 4.3 19 + 4.9 46 + 9.6 a 
6.3 + 0.4 8.5 + 0.5 a 5.3 + 0.8 b 

All values are mean + S.E.M. for the number of animals shown within parentheses, a p < 0.05, b p < 0.01 and c p < 0.001 vs. the vehicle-treated animals, 
whereas d p < 0.05 and e p < 0.01 vs. the saline-treated rats, using ANOVA and Fisher's protection least-square difference (PLSD) test. 

were calculated with Student's paired or unpaired two- 
tailed t-test. 

3. Results 

The mean arterial blood pressure was reduced by a 
single bolus dose of capsaicin (Table 1), but was not 
affected at the time of the blood flow measurements in 
animals given repeated treatments (Table 2). In the animals 
given a bolus dose of capsaicin, a marked reduction in 
both whole pancreatic blood flow and islet blood flow was 

observed, whereas the fraction of whole pancreatic blood 
flow diverted through the islets was unaffected by this 
procedure (Table 1). In the rats depleted of neuropeptides 
in their afferent C-fibres by repeated treatment with cap- 
saicin, both pancreatic and islet blood flow were increased 
compared with vehicle-treated rats, whereas fractional islet 
blood flow was decreased (Table 2). Light microscopy of 
the slides immunohistochemically stained for the presence 
of substance P showed no such nerve fibres in pancreata 
from animals repeatedly treated with capsaicin, whereas 
such nerve fibres were seen in all glands from vehicle- 
treated rats (Fig. 1). The vehicle itself decreased pancreatic 

Fig. 1. Light micrographs of pancreata from rats treated with multiple injections of capsaicin (a) or vehicle (b) subcutaneously. The sections were stained 
for the presence of substance P-positive nerve fibres by indirect immunocytochemistry. The pancreatic islets from vehicle-trated rats demonstrate staining 
for substance P (arrows), whereas this is absent in capsaicin-treated rats. Magnification 1200 × .  
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Table 3 
Long-term effects in vitro of capsaicin on rat pancreatic islet function 

79 

Control Vehicle 0.25 mM Capsaicin 2.5 mM Capsaicin 

DNA content (mg DNA/10 islets) 0.38 + 0.02 
Insulin content (ng insulin/10 islets) 602 ± 61.2 
Medium insulin accumulation (ng insulin/75 islets × 48 h) 

Days 0-2 5433 _ 651 
Days 2-4 7258 ± 1032 

Insulin release (ng insulin/10 islets x 60 rain) 
1.7 mM glucose 8.5 ± 2.0 

16.7 mM glucose 38.8 ± 9.8 
Glucose oxidation rate (pmol/0 islets × 90 min) 761 ± 86.5 

0.34 ___ 0.02 0.38 ± 0.02 0.35 _+ 0.03 
690 ± 123 672 __. 111 576 ± 55.2 

6750 ± 415 ~ 6938 + 678 6282 + 306 
6873 + 841 7250 ___ 1025 7773 + 1298 

8 .3+ 1.1 9 .0± 1.4 6.8___ 1.5 
38.7 ± 12.1 41.8 ± 10.1 46.1 5:10.6 

637 ± 50.5 677 _ 66.8 669 ± 64.4 

Values are mean + S.E.M. for 6 experiments, a p < 0.05 vs. control islets cultured in the presence of medium RPMI 1640 + 10% fetal calf serum alone, 
using Student's paired t-test. 

blood flow, while islet blood flow was not affected to the 
same extent, thereby causing an increased fractional islet 
blood flow when compared with saline-treated rats (Table 
2). 

Capsaicin given as a single bolus dose in 6 animals did 
neither cause any marked changes in the blood glucose 
concentrations during the following 60 min, nor were the 
blood glucose concentrations affected by repeated treat- 
ment with capsaicin (data not shown). Likewise, at the 
time of the blood flow measurements after a single dose or 
repeated capsaicin treatments the circulating glucose con- 
centrations did not differ between capsaicin- and vehicle- 
treated rats (Tables 1 and 2). 

Culture of rat islets for 4 days with addition of the 
vehicle or of 0.25 or 2.5 /zM capsaicin did not signifi- 
cantly alter the islet DNA or insulin content (Table 3). The 
medium insulin accumulation was not affected by cap- 
saicin or the vehicle, with the exception of a slight increase 
during the first 2 days in islets cultured with addition of 
vehicle alone (Table 3). When the islet responsiveness to 
glucose was tested after the culture period, both the basal 
insulin release at 1.7 mM glucose and the stimulated 
insulin release at 16.7 mM glucose were similar in islets 
cultured with either the vehicle or with 0.25 or 2.5 /zM 
capsaicin added (Table 3). Neither was the islet glucose 
oxidation rate affected in any of the experimental groups 
after culture (Table 3). 

4. Discussion 

The demonstration of a decreased mean arterial blood 
pressure after acute capsaicin administration confirms pre- 
vious observations in rats (Donnerer and Lembeck, 1982, 
1983; Makarara et al., 1967). This effect is probably due to 
a systemic vasodilatation mediated by the acutely released 
neuropeptides. Both pancreatic and islet blood flow were 
decreased after a bolus dose of capsaicin. This is in 
contrast to the findings in several other organs where 
capsaicin is a potent vasodilator, e.g. skin (Jancso et al., 

1968), airway mucosa (Lundberg and Saria, 1983), ureter 
(Saria et al., 1983) and intestines (Rozsa et al., 1984). 
Capsaicin may, however, cause vasoconstriction in some 
blood vessels, such as the cat middle cerebral artery 
(Duckies, 1986) and dog mesenteric artery and renal artery 
(Toda et al., 1972). It has, therefore, been proposed that 
capsaicin also has a direct contractile effect on vascular 
smooth muscle in some arteries (Duckies, 1986). 

An approximately 20% decrease in mean arterial blood 
pressure, as seen in the present study, is not enough to 
cause any change in the blood flow to the splanchnic 
vasculature (cf. Kvietys et al., 1982; Jansson, 1992), al- 
though a redistribution within the splanchnic organs may 
occur. Indeed, the capsaicin-induced decrease in pancreatic 
and islet blood flow could be explained by such a redistri- 
bution of blood to other splanchnic organs, or by a specific 
intra-pancreatic effect mediated by the released neuropep- 
tides. In a previous study, administration of CGRP de- 
creased both whole pancreatic and islet blood flow to the 
same extent as seen after acute administration of capsaicin 
in the present study (Svensson et al., 1994). The acute 
vascular effects of capsaicin on the pancreas may, there- 
fore, have been mediated mainly through CGRP. The 
effects of substance P on pancreatic and islet blood flow 
are unknown. Also other vasoactive neuropeptides present 
in pancreatic peptidergic nerve fibres are affected by cap- 
saicin, such as VIP (H~kfelt et al., 1980) and cholecys- 
tokinin (Jancso et al., 1981; Schultzberg et al., 1982), and 
may be of importance in this context. 

In the animals treated with capsaicin dissolved in vehi- 
cle on 4 consecutive days, an increase in both pancreatic 
and islet blood flow was observed, whereas fractional islet 
blood flow was decreased, when compared with only 
vehicle-treated rats~ That a depletion of nerve transmittors 
had occured in the nerve fibres was confirmed by the 
absence of substance P-immunoreactive nerves in the pan- 
creata of the rats treated with capsaicin. These combined 
observations after a single dose and repeated treatments 
with capsaicin suggest that neuropeptide-containing C- 
fibres normally modulate blood flow through both the 



80 P.-O. Carlsson et al. / European Journal of Pharmacology 312 (1996) 75-81 

exocrine and endocrine parts of  the rat pancreas. The net 
effect of  the neurotransmittors in these nerve fibres seem 
to be to decrease the blood perfusion to the whole gland. 

Acetylcholine-induced endothelium-dependent  relax- 
ation in the mesenteric vascular bed has been shown to 
depend on the presence of  peptidergic nerves (Scott  et al., 
1992). Furthermore, substance P- and CGRP-containing 
nerve fibres are abundant in pancreatico-duodenal grafts of  
rats (unpublished observation), although both pancreatic 
blood flow and  islet blood flow are increased in the 
transplanted pancreas compared with the native gland 
(Jansson, 1994). The increased blood perfusion of  the 
graft, which is seen also in other transplanted tissues 
(Hendersson et al., 1989; Perry et al., 1986; White et al., 
1981), probably reflects a lack of  exogenous innervation 
with an associated loss of  vasomotor tone (cf. Hendersson 
et al., 1989). The present substance P- and CGRP-contain- 
ing nerves would, therefore, depend on modulating influ- 
ences from other nerve fibres, e.g. sympathetic or 
parasympathetic nerves, to exert their f low-decreasing ef- 
fects on pancreatic circulation. An alternative explanation 
is that the maintenance of  an inhibitory vasomotor tone 
within the pancreas demands innervation with extrinsic 
peptidergic nerve fibres. 

The reason for t h e  less pronounced effects on islet 
blood flow compared with whole pancreatic blood flow 
after depletion of  neuropeptides in the pancreas is un- 
known. However,  it supports previous observations that 
the blood perfusion is differently regulated in the en- 
docrine and exocrine parts of  the pancreas (Jansson, 1994). 

Repeated treatment with the vehicle for capsaicin de- 
creased both the whole pancreatic blood flow and the islet 
blood flow when compared with the corresponding ani- 
mals treated with only saline. Since the vehicle for cap- 
saicin was given in the same amounts to the capsaicin- 
treated group as to the group treated with only vehicle, it 
seems nevertheless reasonable to assume that repeated 
treatments with capsaicin itself increases both whole pan- 
creatic and islet blood flow, probably via depletion of  
neurotransmittors from nerve fibres. 

Since capsaicin did not affect islet /3-cell function in 
vitro, it argues in favour of  the view that the changes in 
islet blood flow observed after capsaicin treatment are 
mediated by the nerve system and not at the r - c e l l  level. 

We conclude that peptidergic nerves have an important 
role for the maintenance of  basal vascular tone in both the 
endocrine and exocrine parts of  the pancreas, and may 
thereby influence regulation of  insulin secretion in rats. 
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