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Abstract

AlIM: To study the effect of environmental hyperthermia
on gastrin, somatostatin and motilin in rat ulcerated antral
mucosa.

METHODS: Forty-two Wistar rats were equally divided into
six groups, according to the room temperature (high and
normal) and the treatment (acetic acid, normal saline and
no treatment). Levels of gastrin, somatostatin and motilin
in rat ulcerated antral mucosa were measured with a
radioimmunoassay method.

RESULTS: The average temperature and humidity were
32.5 C and 66.7% for the high temperature group, and
21.1 C and 49.3% for the normal temperature group,
respectively. Gastric ulcer model was successfully induced
in rat injected with 0.05 mL acetic acid into the antrum. In
rats with gastric ulcers, the levels of gastrin and motilin
increased, whereas the somatostatin level declined in antral
mucosa, compared with those in rats treated with normal
saline and the controls. However, the change extent in the
levels of gastrin, motilin and somatostatin in antral mucosa
was less in the high temperature group than in the normal
temperature group.

CONCLUSION: The levels of gastrin, somatostatin and
motilin in rat ulcerated antral mucosal tissue remain relatively
stable in a high temperature environment, which may relate
to the equilibration of the dynamic system.
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INTRODUCTION

The abnormal secretion of gastrointestinal hormones such as
gastrin, somatostatin, motilin may affect the function of
alimentary tract™. In a high temperature living environment,
body could develop adaptation reaction to hyperthermia,
meanwhileinduces a series of compensatory regulationsin the
central nervous system and endocrine system®#, the content

of gastrointestinal hormones could be changed accordingly.
Our experiment investigated theinfluence of ambient temperature
on gastrin, somatostatin, motilinin rat ulcerated antral mucosa
and their biological significance.

MATERIALS AND METHODS

Animals and preparation

We used healthy adult male Wistar rats weighing 200-260 g
(purchased from Experimental Animal Center, Sun Yat-Sen
University of Medical Sciences). The rats were raised in our
Experimental Animal Center and fed with standard rat chow.
The rats were randomly divided into six groups of seven rats
each, respectively. They were high temperature ulcer group,
normal temperature ulcer group, high temperature saline group,
normal temperature saline group, high temperature control
group, horma temperature control group. Theroom temperature
of the hyperthermia group was not interfered, but that of the
normal group was controlled by airconditioning.

Radioimmunoassay kitsof gastrin and motilin were purchased
from Tianjin QianyeBiotech Co. Ltd, and thekits of somatostatin
from Department of Neurobiology of Second Military Medical
University.

The temperature of the animal houses was measured by
catathermometer (produced by Shanghai Medical Instrument
Factory) at 8:00 and 20:00 everyday, the relative humidity was
converted through the scale at the base of the catathermometer,
and average values of dry bulb temperature and relative humidity
were recorded. The dry bulb temperature ('C) in houses on
thed 0, 1, 2, 3 after model-making and the day of rat sacrifice
was 31.7, 32.5, 33.0, 32.8, 32.4 (average 32.5+0.5) for the high
temperature group, and 21.2, 21.1, 21.0, 21.3, 21.1 (average
21.1+0.1) for the normal temperature group, respectively. The
relative humidity (%) was58.0, 65.5, 69.0, 76.0, 65.0 (average
66.7+6.6) for the high temperature group and 46.5, 48.0, 51.5,
53.0, 47.5 (average 49.3+2.8) for normal temperature group,
respectively.

Establishment of rat model and measurement of gastrin,
somatostatin and motilin

Theratsof high temperature ulcer group and norma temperature
ulcer group were anesthetized with 30 g/L sodium pentobarbital
intraperitoneally. The abdomen was opened and 0.05 mL acetic
acid was injected into the antral tissues. Omentum majus and
antral tissue of the injection site were stitched. The peritoneum,
parietal abdomen and ventral muscle, and skin were stitched
continudly. Theratsof high temperature saline group and normal
temperature sdinegroup wereinjected with 0.05 mL sdineinstead
of acetic acid at the same site. Therats of control group did not
receive any treatment. After operation, the model-making rats
were raised separately, and fasted overnight with free accessto
water one day before sacrifice. No treatment was given to normal
control group. The rat stomach was separated and split from
the greater curvature, and mucosa of gastric antrum was scraped
about 0.1 g to be boiled after weighed on electronic anaytical
balance. The boiled tissue was homogeni zed into homogenates
inahomogenizer with 1 mL of 1 mol/L aceticacid and neutralized
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with 1 mL of 1 mol/L NaOH, the liquid of homogenates was
centrifuged at 3500 r/min for 15 min to obtain supernatant, and the
sampleswerethenstored at -70 “C until assay. Gastrin, somatostatin
and motilin were measured by using radioimmunoassay (RIA)
method, measurement procedures were performed according
to the instructions attached to the kits. The unit of result was
transformed to ng/g.

Statistical analysis

Data among the groups were analyzed with factorial analysis
of variance by SPSS 10.0 software. The comparison between
the two means of different groups was analyzed by Student-
Newman-Keuls. P<0.05 was considered statistically significant.

RESULTS

Observation of gross specimens

Gastric contents of the rats in high temperature and normal
temperature ulcer groups obviously increased, the diameter of
round shape ulcers on the frontal wall of gastric antrum was
about 0.5-0.7 cm, the center of the ulcer was pale covered with
offwhite membrane, the base was flat with clear verge, and the
mucosa around the ulcer had hyperemia and edema. Gastric
contents of the ratsin the other groups were suitable, mucosa
plicaof gastric antrum was obvious, and its color was pale red
without hyperemiaand edema. Therewasno ulcer onthe surface.

Level of gastrin in rat antral mucosa of each group

The difference of gastrin level in antral mucosa between ulcer
group and nonul cer group was significant (F =9.500, P = 0.000),
gadtrin levelsin ulcer group (average 5.99 ng/g) were higher than
those in control group (3.68 ng/g) and saline group (3.98 ng/g).
But the differences in gastrin levels among the groups were
insignificant in high and normal temperature groups (F = 1.465,
P = 0.234). There was no mutual effect between the two
treatment factors of ulcer and temperature (F = 0.980, P =0.385).
Thegastrinleve inulcerated antral mucosaincreased significantly
(P<0.01). But thelevel of gastrin in antral mucosain the high
temperature ulcer group increased less than that in the normal
temperature ulcer group (P<0.05) (Tablel).

Table 1 Gastrin in rat antral mucosa (n=7, ng/g, meanSD)

Group Ulcer Normal saline Control
HT 5.24+1.65 3.91+1.31 3.64+1.15P
NT 6.73+2.292 4.04£1.28 3.71+£1.13

2P<0.05, vs high temperature ulcer group °P<0.01 vs ulcer group.

Level of somatostatin in rat antral mucosa of each group

The difference of somatostatin level in antral mucosa between
ulcer group and nonulcer group was significant (F=15.087,
P =0.000), somatostatin levelsin ulcer group (average 0.62 ng/g)
were less than those in control group (1.37 ng/g) and saline
group (1.24 ng/g). But the differences of somatostatin levelswere
insignificant in high and normal temperature groups (F = 2.789,
P = 0.104). There was no mutual effect between the two
treatment factors of ulcer and temperature (F = 1.416, P =0.256).
The level of somatostatin in gastric ulcerated antral mucosa
declined significantly (P<0.01). But thelevel of somatostatinin
antral mucosain the high temperature ulcer group declined less
thanthat inthenormal temperature ulcer group (P<0.05) (Table2).

Level of motilin in rat antral mucosa of each group

The difference of motilin level in antral mucosa between ulcer
group and nonul cer group was significant (F = 18.178, P=0.000),
motilinlevelsin ulcer group (average 8.04 ng/g) were higher than

those in control group (4.27 ng/g) and saline group (4.58 ng/g).
But the differences of motilin levelswere insignificant in high
and normal temperature groups (F = 3.632, P =0.065). Therewas
no mutual effect between the two treatment factors of ulcer and
temperature (F=2.611, P=0.087). Thelevel of motiliningastric
ulcerated antral mucosaincreased significantly (P<0.01). But
the level of motilin in antral mucosa in the high temperature
ulcer group increased less than that in the normal temperature
ulcer group (P<0.05) (Table3).

Table 2 Somatostatin in rat antral mucosa (n = 7, ng/g, mean+SD)

Group Ulcer Normal saline Control
HT 0.86+0.30 1.28+0.46 1.39+0.50°
NT 0.37+0.15? 1.19+0.41 1.36+0.41

3p<0.05, vs high temperature ulcer group °P<0.01 vs ulcer group.

Table 3 Moatilin in rat antral mucosa (n =7, ng/g, mean + SD)

Group Ulcer Salt Cont
HT 6.58+2.04 4.46+1.30 4.22+1.24°
NT 9.50+2.98? 4.70+1.43 4.31+1.40

3p<0.05, vs high temperature ulcer group °P<0.01 vs ulcer group.

DISCUSSION

Our experiment established themodd of rat gastric ulcer. Gastrin,
somatostatin and motilin were measured with the RIA method.
The result revealed that gastrin and motilin in antral mucosa
tissue increased, and somatostatin declined when the rats had
gastric ulcer. Compensative changes of gastrointestinal tract
and other organs took place to accommodate hyperthermia.
Our experiment detected the level of gastrin, somatostatin and
motilin in antral mucosatissue of gastric ulcer ratsin high and
normal temperature environments. We discovered that the level
of gastrin and motilin in antral mucosain the high temperature
ulcer group increased less than that in the normal temperature
ulcer group, the level of somatostatin in the high temperature
ulcer group declined less than that in the normal temperature
ulcer group.

Complex changes of many cytokinesin body occurred in
heat stress environment!®*®l, Hyperthermia could change heat
stressproteins (HSP), atria natriuretic factor (ANF), angiotensin,
nerve growth factor (NGF), cortisol and plasma protein, blood
sugar, serum lipoprotein, microelement aswell asbody immune
system correspondingly™®?1. The system of neuroendocrine,
cytokine and heat stress constituted an organic network, in
which a chain in dynamic action could make internal milieu
stable?-2, Theresult of this experiment indicatesthat thelevels
of gastrin, somatostatin and motilin in antral mucosa tissue
remain relaively stablein ahightemperature environment. This
may relate to the equilibration of the dynamic system.
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