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Water-immersion restraint stress increased secretory activity of mast cells and led to the for-
mation of erosive lesions in the gastric mucosa. Intraperitoneal administration of amylin in a
dose of 0.5 µg/kg 1 h before stress suppressed degranulation of mast cells and decreased the
severity of gastric mucosa damages. In in vitro experiments amylin abolished the activating
effects of acetylcholine and bradykinin on mast cell degranulation. Amylin-induced stabili-
zation of activated mast cells probably underlies its protective effects during ulceration.
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Amylin is a peptide hormone belonging to the calci-
tonin gene-related peptide family. It is synthesized and
secreted by pancreatic β-cells and gastrointestinal
endocrine cells. Amylin is a pancreatic islet hormone,
which maintains (together with insulin and glucagon)
glucose homeostasis, plays a role in calcium meta-
bolism, and inhibits motor activity of the stomach [1].
Recent experiments on various models of ulcer for-
mation revealed pronounced antiulcer activity of amy-
lin [2,3,7].

Stress is a cause of gastric ulcer formation. Pre-
vious studies showed that stress factors markedly in-
crease secretory activity of mast cells (MC) [5,10].
Activation of MC and release of the proinflammato-
ry agent histamine disturb homeostasis, cause dam-
ages to the gastric mucosa (GM) and, therefore, play
an important role in ulcer formation [6]. We hypo-
thesized that the antiulcer effect of amylin is realized
via suppression of secretory activity in MC. The effect
of amylin on MC has not been studied yet. Here we
studied the effects of amylin on secretory activity of
rat MC.

MATERIALS AND METHODS

Experiments were performed on male outbred albino
and Wistar rats weighing 190-250 g. We used rat amy-
lin (Bachem California), bradykinin, and acetylcho-
line. In in vivo experiments water-immersion restrain
stress was used to induce ulcers. Twenty-four hours
before the experiment Wistar rats were deprived of
food, but had free access to water. The animals were
immobilized in special tubes and immersed in water
(16oC) in a vertical position for 3 h. Amylin in a dose
of 0.5 µg/kg was injected intraperitoneally 1 h before
stress. Control rats received physiological saline. After
stress the animals were decapitated. The area of GM
damages was estimated using an ocular micrometer.

Film preparations of the mesentery and subcuta-
neous fat were fixed in 0.1% formalin and stained with
0.1% toluidine blue. Secretory activity of MC was
evaluated by the degranulation index (DI). DI was
calculated as the ratio of degranulated to total cell
count. The degree of degranulation was taken into
account (minor, moderate, and pronounced). We ana-
lyzed 200 MC in each preparation [4].

We also studied in vitro effect of amylin on MC
degranulation. Samples of the mesentery and subcuta-
neous fat were taken from outbred albino control rats
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after decapitation. Tissue samples were consecutively
incubated in physiological saline (10 min) and 10�6 M
acetylcholine or 3.2×10�5 M bradykinin (10 min). Some
samples were preincubated with 2×10�9 M amylin.
Degranulation of MC was evaluated using film pre-
parations.

The results were analyzed by Student�s t test.

RESULTS

Stress increased secretory activity of MC in the me-
sentery and subcutaneous fat, which manifested in a
2-fold increase in DI (p<0.05, Fig. 1). The number of
MC characterized by moderate and pronounced de-
granulation sharply increased. These changes were
accompanied by the formation of numerous hemor-
rhagic erosions, which is typical of this stress model
[8]. Intraperitoneal administration of amylin prevented
the increase in secretory activity of MC with moderate
and pronounced degranulation. In amylin-treated ani-
mals DI and distribution of MC by the degree of de-
granulation did not differ from the control (Fig. 1).
Amylin decreased the area of GM erosions from 1.9
to 0.9 mm2 (p<0.05).

In control rats (not subjected to stress) amylin had
no effect on the functional state of MC. DI and dis-
tribution of MC by the degree of degranulation re-
mained practically unchanged (Fig. 1).

Thus, amylin prevented degranulation of MC du-
ring stress, but did not modulate spontaneous secre-
tion. However, it remains unclear whether these chan-
ges result from a direct effect of amylin on MC or they
are mediated by other regulatory systems. Amylin re-
ceptors was previously found in various organs and
system, e.g., in brain structures [7].

To evaluate whether amylin directly affects MC
we studied its in vitro effects on cell activation by
bradykinin or acetylcholine. Incubation with brady-
kinin or acetylcholine led to a sharp increase in DI due
to increased number of cells characterized by mode-
rate and pronounced degranulation. Preincubation with
amylin abolished the stimulatory effect of MC acti-
vators: the test parameters did not differ from the
control.

Our findings indicate that amylin in vitro inhibits
MC stimulation induced by acetylcholine and bra-
dykinin.

Incubation of samples with amylin alone did not
change DI. In vitro and in vivo experiments showed
that amylin had no effect on spontaneous MC de-
granulation.

Thus, amylin stabilizes MC and decreases their
activity. This probably contributes to the amylin-in-
duced inhibition of MC degranulation in response to
stress. Suppressed production of proinflammatory me-

diators by MC is a possible mechanism underlying the
protective effect of amylin during GM ulceration.
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Fig. 1. In vivo effects of amylin on spontaneous and stress-induced
secretory activity of mast cells: intact animals (1), physiological
saline (2), 0.5 µg/kg amylin (3), stress (4), and stress+amylin (5).
Here and in Fig. 2: minor (light bars), moderate (shaded bars), and
pronounced degranulation (dark bars). *p<0.05 compared to the
control.

Fig. 2. In vitro effects of amylin on spontaneous and acetylcholine-
or bradykinin-induced secretory activity of mast cells: intact animals
(1), physiological saline (2), amylin (3), bradykinin (4), amy-
lin+bradykinin (5), acetylcholine (6), and amylin+acetylcholine (7).
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