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Objective
The somatostatin-secreting delta cells in the islets of Langerhans appear to be regulated by neural
mechanisms that have not been defined clearly. In this study, the celiac neural bundle of the
human pancreas was electrically stimulated in the presence and absence of selective neural
antagonists.

Summary Background Data
The authors previously reported on studies of the splanchnic neural regulation of insulin,
glucagon, and pancreatic polypeptide secretion. In these studies, alpha-adrenergic fibers
appeared to have a predominant effect, strongly inhibiting the secretion of insulin, glucagon, and
pancreatic polypeptide secretion. Cholinergic fibers appeared to stimulate strongly, although
beta-adrenergic fibers weakly stimulated, the secretion of these hormones. Investigations of
neural regulatory mechanisms governing human somatostatin release in vitro have not been
previously reported.

Methods
Pancreata were obtained from eight cadaveric organ donors. The isolated perfused human
pancreas technique was used to assess the regulation of somatostatin secretion by the various
neural fibers contained within the celiac plexus. The secretory response of somatostatin was
examined in the presence of 16.7 mmol/L glucose, with and without neural stimulation, and
specific neural antagonists.

Results
The basal somatostatin secretion was 88 ± 26 fmol/g/min and increased 131 ± 23% (n = 8, p <
0.01) in response to 16.7 mmol/L glucose. The augmentation seen with glucose was inhibited 66
+ 22% (n = 8, p < 0.05) during celiac neural bundle stimulation. Alpha-adrenergic blockade
resulted in a 90 + 30% (n = 6, p < 0.01) augmentation of somatostatin release. Beta-adrenergic
blockade caused a 13 ± 2% (n = 6, p < 0.05) suppression of somatostatin release. Complete
adrenergic blockade resulted in a 25 ± 23% (n = 5, p = not significant) inhibition of somatostatin
release. Cholinergic blockade resulted in a 40 ± 10% (n = 6, p < 0.02) suppression of
somatostatin release.
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Conclusions
The predominant effect of celiac neural bundle stimulation was inhibition of somatostatin secretion
through an alpha-adrenergic effect. Beta-adrenergic fibers stimulate somatostatin secretion;
cholinergic fibers have a negligible effect on somatostatin secretion. These data suggest that the
splanchnic innervation of the pancreas has a potent regulatory role in somatostatin release in this
in vitro human model.

The somatostatin-secreting delta cells in the islets of
Langerhans appear to be regulated by neural mecha-
nisms that have not been defined clearly. Animal studies
yield conflicting results concerning these mechanisms.
Vagal stimulation and acetylcholine have been shown to
both inhibit'-5 and stimulate6-'0 somatostatin secretion.
Adrenergic agonists have also been shown to both stim-
ulate and inhibit somatostatin secretion.'1-16 Human in
vivo studies suggest that the postprandial rise in somato-
statin plasma levels is regulated by cholinergic and not
adrenergic mechanisms;'7-'9 however, it is difficult to re-
late findings from in vivo studies specifically to the delta
cell of the islet because somatostatin is released from
many organs.20
To our knowledge, no investigation of neural regula-

tory mechanisms governing human somatostatin release
in vitro has been previously reported. Using an in vitro
human pancreas model, we previously reported on stud-
ies of the splanchnic neural regulation of insulin, gluca-
gon, and pancreatic polypeptide secretion.2'22 In these
studies, alpha-adrenergic fibers appeared to have a pre-
dominant effect that strongly inhibited the secretion of
insulin, glucagon, and pancreatic polypeptide secretion.
Cholinergic fibers appeared to stimulate strongly, al-
though beta-adrenergic fibers weakly stimulated, the se-
cretion ofthese hormones. In this study, the isolated per-
fused human pancreas technique was used to assess the
regulation of somatostatin secretion by the various neu-
ral fibers contained within the celiac plexus. The secre-
tory response of somatostatin was examined in the pres-
ence of 16.7 mmol/L glucose, with and without normal
stimulation, and specific neural antagonists.

MATERIALS AND METHODS
Pancreata were obtained from eight cadaveric organ

donors after brain death caused by trauma (n = 3), sub-
arachnoid hemorrhage (n = 4), or myocardial infarction
(n = 1). The donors ranged from 16 to 71 years of age.
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Three were men, and five were women. There was no
history ofpancreatic disease in any ofthe donors.
We used an in vitro human pancreas model to exam-

ine the neural regulation of islet cell secretion. The de-
tails of the model were discussed previously.2' All pan-
creata were harvested in a manner consistent with that
of segmental pancreas transplantation.23 The donors
were free of pancreatic disease and had suffered brain
death from various causes. However, all had undergone
the stress of preharvest maintenance and had been ex-
posed to preharvest medications. During the harvesting
procedure, the splanchnic neural fibers adjacent to the
splenic artery were isolated and preserved for subsequent
neural stimulation.

After renal harvesting, the pancreas was freed of sur-
rounding structures and mobilized according to the tech-
nique described by Kelly et al.23 After the colon was mo-
bilized, the pancreatic resection began with the excision
ofthe gastrolienal and lienorenal ligaments and transsec-
tion of the short gastric vessels. The pancreas and spleen
were mobilized from the retroperitoneum and lifted me-
dially, thus exposing the posterior surface of the pan-
creas. The splenic artery, splenic vein, and splanchnic
neural trunk were identified and isolated along the pos-
terior surface of the body of the pancreas. The splenic
artery was cannulated with a 14-gauge catheter, and the
pancreas was perfused in situ with cold lactated Ringer's
solution. While the cold perfusion continued, the pan-
creas was transsected through the neck ofthe gland, and
the spleen was dissected from the pancreas at the hilum
with careful ligation of all vessels. The pancreatic duct
was cannulated with an 18-gauge catheter, and the cut
surface was oversewn. The splenic vein was cannulated
with silastic tubing (6-mm outer diameter) containing
multiple drain holes. The total dissection time was 20 to
25 minutes during which the gland was kept at 4 C. The
gland was then transported in iced lactated Ringer's so-
lution to the laboratory where single-pass perfusion was
performed on the perfusion apparatus (AMBEC Two/
Ten Perfuser, MX International, Aurora, CO).
The perfusion medium was a Krebs-Ringer's bicar-

bonate buffer containing 3.9 mmol/L glucose, 1% hu-
man serum albumin (NYBCEN, New York, NY), and
3% T-70 dextran (Sigma, St. Louis, MO). The medium
was gassed with 95% 02 and 5% CO2 and heated to 37
C. After rewarming and equilibration with a 30-minute

Vol. 219 * No. 3



260 Brunicardi, Elahi, and Andersen

basal perfusion, sequential 16-minute test periods were
performed, separated by 14-minute basal periods. The
total length of perfusion was 178 ± 15 minutes and
ranged from 106 to 220 minutes. Flow rates were ad-
justed to maintain a perfusion pressure of 50 to 60
cmH2O and ranged from 1.0 to 1.2 mL/g/min. Aliquots
of venous effluent (6 to 9 mL) containing Trasylol, 500
kIU/mL (FBA Pharmaceuticals, New Haven, CT) were
collected on ice by splenic vein catheter drainage, imme-
diately assayed for glucose, and then frozen at -20 C for
subsequent radioimmunoassay ofhormones.
Each test period contained either (1) 16.7 mmol/L glu-

cose alone (n = 8) or 16.7 mmol/L glucose in combina-
tion with (2) bipolar electrical stimulation (10 V, 5 ms,
10 Hz; model 104-A laboratory stimulator, American
Electronic Laboratories, Colmar, PA) of the splanchnic
neural fibers (n = 8) or (3) neural stimulation and 4
,umol/L phentolamine (Ciba Geigy, Summit, NJ; n = 6);
(4) neural stimulation and 6 ,umol/L propranolol (Eli
Lilly, Indianapolis, IN; n = 6); (5) neural stimulation,
phentolamine, and propranolol (n = 5); or (6) neural
stimulation and 5 ,umol/L atropine (Elkins-Sinn, Cherry
Hill, NJ; n = 6), in random order. The 14-minute basal
period allows sufficient time for hormone secretion to
return to the baseline level; however, to minimize the
effect of one stimulation on the subsequent stimulation,
randomization of the infusions was performed. Not all
preparations received every test substance or interven-
tion. Comparisons were made only when appropriately
controlled test periods were completed in each perfusion.
The perfusates were prepared fresh in perfusion media
immediately before each study and delivered through a
side arm into the arterial port. The viability of the prep-
aration for the length ofthe extended perfusion was doc-
umented by basal and stimulated hormone secretion at
the end ofthe perfusion period in response to 16.7 mmol
ofglucose, by periodic arteriovenous oxygen differences,
and by histologic examination ofthe pancreas.

Perfusate and effluent glucose levels were determined
by the glucose oxidase method (Beckman glucose ana-
lyzer, Fullerton, CA). Immunoreactive somatostatin
(IRS) was measured using antibody SL-7.24 The anti-
body was made in rabbits against synthetic somatostatin
conjugated to bovine serum albumin and is specific for
the central region of somatostatin, with a 75% cross re-
activity with somatostatin-28. The 50% inhibitory dose
for the radioimmunoassay using this antibody was 20
fmol per tube, and the minimal detection limit was 2
fmol per tube. The interassay coefficient ofvariation was
8%, and the intra-assay variation was 1 1%.

Statistical analyses were performed comparing stimu-
lated basal periods by paired Student's t test. A p value
less than 0.05 was considered significant. The integrated
somatostatin responses were calculated as the weighted

mean increase or decrease from basal values using the
trapezoidal rule. The integrated area was then divided by
the total time ofthe period (16 minutes) to determine the
mean difference from the basal level in femtomoles per
gram per minute for somatostatin secretion. Ifmore than
one stimulation with identical stimulants was performed
in a single preparation, the mean responses were calcu-
lated, and comparisons between test periods were then
carried out by paired analyses. The data are presented as
the mean ± the standard error ofthe mean.
As a result of the large variation in basal and stimu-

lated values observed in the eight preparations, these and
all subsequent data are depicted graphically as the per
cent of the basal level. Calculations of augmentation or
inhibition of responses, and the significance thereof,
were performed on the actual integrated response of so-
matostatin during the time interval examined. This
study was reviewed and approved by Institutional Re-
view Boards ofthe State University ofNew York-Brook-
lyn Health and Science Center. Informed consent was
obtained from the next ofkin ofeach donor subject.

RESULTS
IRS Response to 16.7 mmol/L Glucose
The somatostatin response to 16.7 mmol/L glucose is

shown in Figure 1. The upper panel depicts the glucose
square wave created by raising the glucose concentration
through the side-arm infusion from a basal value of 70
mg/dL to an elevated value of 300 mg/dL for 16 min-
utes. The basal somatostatin secretion was 88 ± 27 fmol/
g/min and increased 12 ± 3.2 fmol/g/min in response to
16.7 mmol/L glucose (n = 8, p < 0.01). This represented
a 131 ± 23% basal level as depicted in Figure 1. Although
there appeared to be a mild rebound effect immediately
after the stimulation period, the effect was not signifi-
cant.

IRS Response to Splanchnic Nerve
Stimulation
The IRS response to bipolar electrical stimulation (10

V, 5 ms, 10 Hz) of the splanchnic neural fibers during
16.7 mmol/L glucose perfusion is shown in Figure 2. The
IRS response to 16.7 mmol/L glucose was inhibited 66
± 22% (n = 8, p < 0.05) by nerve stimulation. This effect
was observed throughout the perfusion period.

IRS Response to Splanchnic Nerve
Stimulation and Phentolamine Infusion

The response of IRS to electrical stimulation of the
splanchnic neural fibers during the combined perfusion
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further suppression of the IRS response than to the level
seen with nerve stimulation. In the presence of propran-

Mmol/L phentolamine and 16.7 mmol/L glucose olol, IRS release was inhibited 13 ± 2% (n = 5, p < 0.01)
in in Figure 3. Alpha-adrenergic blockage was re- by comparison with glucose alone and 8 ± 2% (n = 4, p
during the inhibition of glucose-induced IRS re- < 0.025) by comparison with glucose and nerve stimula-
y nerve stimulation; this represented an augmen- tion.
of 90 ± 30% (n = 6, p < 0.05) above the response
to glucose alone and 151 ± 50% (n = 5, p < 0.05) IRS Response to Splanchnic Nerve

the response of IRS to glucose and nerve stimula- Stimulation with Phentolamine and

)ne. Propranolol Infusion

IRS Response to Splanchnic Nerve
Stimulation and Propranolol Infusion

The response of IRS to electrical stimulation of the
splanchnic neural fibers during combined perfusion with
6 Amol/L propranolol and 16.7 mmol/L glucose is
shown in Figure 4. Beta-adrenergic blockade resulted in

The response of IRS to electrical stimulation of the
splanchnic neural fibers during combined perfusion with
4 ,umol/L phentolamine, 6 ,mol/L propranolol, and
16.7 mmol/L glucose is shown in Figure 5. Total sympa-
thetic blockade resulted in a mild inhibition of IRS re-

lease. In the presence of phentolamine and propranolol,
IRS release was inhibited 25 ± 23% (n = 5, p = not sig-
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Figure 3. IRS response to splanchnic nerve stimulation and phentol-
amine infusion. The IRS response to electrical stimulation of the splanchnic
neural fibers (NS) during 4 ,umol/L phentolamine and 16.7 mmol/L glucose
(G) perfusion is shown. The panel compares IRS release seen with phen-
tolamine, NS, and G (open circles, dashed lines) with the IRS release seen
with NS and G alone (closed circles, solid lines) with the IRS release seen

with G alone (closed circles). The inhibition of IRS by NS was reversed by
phentolamine resulting in a 90 ± 30% (n = 6, p < 0.05) increase in the IRS
release by comparison with G alone and a 151 + 50% (n = 5, p < 0.05)
increase by comparison with G and NS alone.
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Figure 4. IRS response to splanchnic nerve stimulation and propranolol
infusion. The IRS response to electrical stimulation (10 V, 5 ms, 10 Hz) of
the splanchnic neural fibers (NS) during 6 mmol/L propranolol and 16.7
mmol/L glucose (G) perfusion is shown. The panel compares the IRS re-

lease seen with propranolol, NS, and G (open circles, dashed lines) with
the IRS release seen with NS and G (open circles, solid lines) with the IRS
release seen with G alone (closed circles). The addition of G and NS during
propranolol infusion further suppressed the IRS release by 13 ± 2% (n =
5, p < 0.01) by comparison with G alone and 8 ± 2% (n = 4, p < 0.025)
by comparison with G and NS alone.

nificant) by comparison with the response seen with glu-
cose alone and was augmented 50 ± 22% (n = 4, p = NS)
by comparison with glucose and nerve stimulation.

IRS Response to Splanchnic Nerve
Stimulation with Atropine Infusion

The response of IRS to electrical stimulation of the
splanchnic neural fibers during combined perfusion with
5 ,umol/L atropine and 16.7 mmol/L glucose is shown in
Figure 6. Cholinergic blockade resulted in an inhibition
of IRS release. During atropine infusion, the IRS re-

sponse was inhibited 40 ± 10% (n = 6, p < 0.02) by com-
parison with glucose alone, and it was inhibited 73 ± 6%
(n = 3, p = not significant) by comparison with glucose
and nerve stimulation.

DISCUSSION

In the 19th century, Claude Bernard25 punctured the
floor of the fourth ventricle and demonstrated alter-
ations in glucose regulation. Since then, the neural regu-
lation of islet cell secretion has been extensively stud-
ied.2630 It is therefore well accepted that the islets are

highly innervated and that innervation plays an impor-
tant regulatory role in islet hormone release.3"

In examining the splanchnic neural regulation role of
insulin, glucagon, and pancreatic polypeptide in the per-
fused human pancreas, we previously demonstrated
that alpha-adrenergic fibers inhibit, cholinergic fibers
strongly stimulate, and beta-adrenergic fibers mildly
stimulate hormone secretion.21'22 Electrical stimulation
of the entire celiac bundle, however, affected the secre-
tion of these three hormones in different ways. Glucose-
stimulated insulin secretion was strongly inhibited by ce-
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Figure 5. IRS response to splanchnic nerve stimulation, phentolamine,
and propranolol infusion. The IRS response to electrical stimulation of the
splanchnic neural fibers (NS) during 4 mmol/L phentolamine, 6 mmol/L
propranolol, and 16.7 mmol/L glucose (G) perfusion is shown. The panel
compares IRS release seen with phentolamine, propranolol, NS, and G
(open circles, dashed lines) with the IRS release seen with NS and G (open
circles, solid lines) with the IRS release seen with G alone (closed circles).
G plus NS during phentolamine and propranolol infusion resulted in a mild
augmentation 50 + 22% (n = 4, p = NS) of IRS by comparison with G and
NS and 25 ± 23% (n = 5, p = NS) inhibition of IRS release by comparison
with that seen with G alone.
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Figure 6. IRS response to splanchnic nerve stimulation and atropine in-
fusion. The IRS response to electrical stimulation of the splanchnic neural
fibers (NS) during 5 mmol/L atropine and 16.7 mmol/L glucose (G) perfu-
sion is shown. The panel compares IRS release seen with atropine, NS,
and G (open circles, dashed lines) with the IRS release seen with NS and
G (open circles, solid lines) with the IRS release seen with G alone (closed
circles). G and NS during atropine infusion resulted in a 40 ± 10% (n = 6,
p < 0.02) suppression of IRS by comparison with G alone and a 73 ± 66%
(n = 3, p = not significant) suppression by comparison with NS and glu-
cose alone.

liac neural bundle stimulation; glucagon and pancreatic
polypeptide were strongly stimulated. In this single-pass
perfusion system, the differences in hormone secretion
were attributed either to a direct neural effect or to an

indirect hormonal effect, perhaps caused by alterations
in intraislet somatostatin levels.
The neural regulation of the somatostatin-secreting

delta cells ofthe islet has not been clearly delineated. The
results of studies on the regulatory mechanisms govern-

ing the neural control of somatostatin secretion in nu-

merous animal models have been contradictory. Sympa-
thetic stimulation was reported to both augment and in-
hibit somatostatin release.'116 Vagal stimulation and
acetylcholine both inhibited'-5 and stimulated6-'0 so-

matostatin secretion. In the isolated canine pancreas
model, alpha-adrenergic agonism caused an inhibition
of somatostatin secretion, and beta-adrenergic agonism

caused an increase in somatostatin secretion. In the iso-
lated porcine pancreas model, vagal stimulation inhib-
ited somatostatin secretion.

In vivo human studies suggest that somatostatin is pri-
marily under vagal control.17-19 It is difficult to interpret
human in vivo studies of neural regulation of somato-
statin secretion because the hormone is released from
many organs.20 This is the first study, to our knowledge,
in which an analysis of the individual effects of alpha-
adrenergic, beta-adrenergic, and cholinergic mediation
of somatostatin release was done in an in vitro human
pancreas model. The basal secretory rate ofsomatostatin
in this model was 80 ± 26 fmol/g/min. In response to
16.7 mmol/L glucose perfusion, somatostatin secretion
was significantly stimulated. This response is consistent
with previous studies in which glucose-stimulated so-

matostatin secretion was observed.24'3234 In a previous
study, we observed parallel responses of somatostatin
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and insulin to 16.7 mmol/L glucose perfusion and recip-
rocal responses of pancreatic polypeptide and gluca-
gon.35 The stimulation of somatostatin secretion by glu-
cose was consistent with a possible inhibitory role ofthis
hormone on pancreatic polypeptide and glucagon secre-

tion during high-glucose perfusion. Although paracrine
effects have never been demonstrated in any pancreas
model, potential intraislet regulation ofpeptide secretion
must be considered. These data support the hypothesis
that somatostatin plays a regulatory role in the secretion
of glucagon and pancreatic polypeptide within the is-
let.36.37

Bipolar electrical stimulation of the entire celiac neu-

ral bundle resulted in an inhibition of somatostatin re-

lease. The neural stimulation chosen was based on pre-

vious studies in animal models, especially the studies on
the isolated perfused pig pancreas. This stimulation
should result in a broad stimulation of all splanchnic fi-
bers. The net effect ofcombined stimulation of different
neural fibers on somatostatin secretion suggests a pre-

dominant alpha-adrenergic effect. The somatostatin re-

sponse to combined neural stimulation parallels that of
insulin, whereas glucagon and pancreatic polypeptide
were stimulated by combined celiac neural bundle stim-
ulation. These responses could be related in part to para-
crine effects and to the direct effect of neurotransmitters
on glucagon and pancreatic polypeptide secretion.

Alpha-adrenergic blockade with phentolamine infu-
sion during nerve stimulation resulted in an augmenta-
tion of somatostatin secretion by comparison with that
seen with glucose. This response was most likely the re-

sult ofcombined cholinergic and beta-adrenergic stimu-
lation in the presence ofa high-glucose infusion. It is pos-
sible, but unlikely, that the augmentation is related to
changes in blood flow because the perfusion pressure and
flow rate remained constant during the experiment;
however, changes in intrapancreatic blood flow have
been noted with certain stimuli38'39 and could not be
ruled out in this study. The fact that all four islet hor-
mones are stimulated by alpha-adrenergic blockade in
this human model supports the hypothesis that alpha-
adrenergic fibers play an inhibitory role in the regulation
of islet cell function in the pancreas. 12,21,22,40

Beta-adrenergic blockade with propranolol infusion
resulted in further inhibition of somatostatin secretion
by comparison with that seen with glucose, suggesting
that the beta-adrenergic fibers stimulate delta cell secre-

tion. The potency of the beta-adrenergic fibers is unique
for the delta cell because insulin, glucagon, and pancre-

atic polypeptide are only mildly augmented by beta-ad-
renergic stimulation in the in vitro human model.2'22
Beta-adrenergic stimulation resulted in the stimula-
tion of somatostatin secretion in different animal

models6"18'31'34 and was attributed to receptors of the I

subgroup.40
Combined perfusion with phentolamine and propran-

olol during splanchnic nerve stimulation and 16.7
mmol/L glucose perfusion resulted in a weak but insig-
nificant inhibition of somatostatin secretion by compar-
ison with that seen with glucose alone. The response seen
during splanchnic nerve stimulation during beta-adren-
ergic and alpha-adrenergic blockade would suggest that
cholinergic stimulation had little effect on somatostatin
secretion. That was supported by the response seen dur-
ing splanchnic nerve stimulation and atropine infusion,
that is, the somatostatin response was essentially un-
changed compared with that observed during splanchnic
nerve stimulation alone. This result corroborates the
minimal effect observed by direct cholinergic stimula-
tion and is consistent with a potent, overriding alpha-
adrenergic effect. Although the mild inhibition did not
achieve statistical significance in this study, vagal stimu-
lation and acetylcholine infusion were shown to result in
a significant inhibition of somatostatin secretion in the
isolated perfused pig pancreas.40 The inhibitory response
was believed to be the result of the activation of classic
postganglionic cholinergic nerve fibers impinging on
muscarinic cholinoreceptors. In the isolated perfused rat
pancreas, acetylcholine infusion strongly stimulated in-
sulin and glucagon secretion; it had no effect on somato-
statin secretion.3 Furthermore, the weak effect of the
cholinergic fibers is unique for the delta cell because cho-
linergic stimulation had a potent stimulatory effect on
the secretion ofthe other islet hormones.2' 22 The cholin-
ergic regulation of somatostatin release may be species
specific, and it is not a principal factor in the human pan-
creas.
Our results indicate that, in the isolated perfused hu-

man pancreas, splanchnic innervation plays an impor-
tant regulatory role in somatostatin secretion. These data
suggest that the predominant splanchnic neural effect on
the delta cell is an alpha-adrenergic response that results
in the inhibition of somatostatin secretion. Beta-adren-
ergic fibers stimulate somatostatin secretion, and cholin-
ergic fibers have little effect on somatostatin secretion.
By comparison with insulin, glucagon, and pancreatic
polypeptide secretion, these findings suggest that the
strong stimulatory role of the beta-adrenergic fibers and
the weak inhibitory effect of the cholinergic fibers are
unique for the delta cell. This suggests that the splanch-
nic innervation ofthe islet has a differential effect on islet
cell secretion.
Although the influences ofthe individual alpha-adren-

ergic, beta-adrenergic, and-cholinergic fibers on somato-
statin release have been quantified in this study, the pre-
cise mechanism ofthe neural regulation of islet cell func-
tion remains unclear. Neural fibers may communicate
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directly with islet cells, and the presence of these fibers
has been observed histologically within the islets.41'42 So-
matostatin release has also been shown to be mediated
by the ambient degree of insulin release, glucagon re-
lease, or both.20'33'37'43 Therefore, the neural regulation of
delta cell function may rely on endocrine or paracrine
effects mediated by the response ofthe beta cells to direct
neural inhibition or stimulation. Alpha-adrenergic stim-
ulation may also result in reduced total islet blood flow as
a result of local arteriolar vasoconstriction, and neurally
mediated redistribution of islet blood flow may result in
altered pancreatic hormone release. Although the mech-
anisms ofaction ofthe neural regulation of somatostatin
release await further definition, it appears that the
splanchnic innervation of the human pancreas has a po-
tent regulatory role on somatostatin secretion. Neural
control of delta cell hormone release is a potent form of
regulation in the human pancreas.
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