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Abstract

AIM  To study the peripheral mechanism of the
inhibitory effect of intra-third ventr icular
administration (icv) of histamine (HA) on gastric
acid secretion in rats.
METHODS  Gastric acid was continuously washed
with 37  saline by a perfusion pump in male
adrenalectomized SD rats. Drugs were injected
intravenously (iv) by a syringe pump and their
effect on pentagastrin-induced (10 µg kg h, iv)
gastric acid secretion was observed.
RESULTS  The inhibitory effect of HA (1 µg, icv)
on gastr ic acid secret ion was blocked by
subdiaphragmatic vagotomy, and pretreatment
with atropine (0.005 mg kg h, iv). Pretreatment
wi th  somatosta t in  antagon is t ,  cyc lo - [7-
aminoheptanoyl-Phe-D-Trp-Lys-Thr(Bzl)], (2 µg-
4 µg kg 100 min, iv) could also block the
inhibitory effect of HA on gastric acid secretion in
a dose dependent manner.
CONCLUSION  The inhibitory effect of centrally
administrated HA on gastric acid secretion may be
mediated by vagi, acetylcholine M receptor and
somatostatin.

INTRODUCTION
It has been reported by our laboratory that intra-
third-ventricular administration (icv) of histamine
(HA) or 2-pyridylethylamine (PEA), a H1-receptor
agonist, inhibits gastric acid secretion induced by
intravenous (iv) pentagastrin (G-5) in rats. The
inhibitory effect of HA or PEA on gastric acid
secretion was mediated in turn by corticotropin-
releasing factor (CRF) and β-endorphin in central
nervous system and abolished by subdiaphragmatic
vagotomy (SV)[1-3]. The aim of the present study was
designed to determine the peripheral mechanism of
inhibitory effect of centrally administrated histamine
on gastric acid secretion.

MATERIALS AND METHODS
Animals
Male Sprague-Dawley (SD) rats weighing between
200g-300g were used. The animals were deprived of
food for 24 hours, but were allowed free access to water
prior to anesthesia.

Animal models
The rats were anesthetized with a single intraperitoneal
injection of pentobarbital (50mg/kg). Intra-third-
ventricular implantation and acute gastric lumen
perfusion were carried out as described previously
by our laboratory[1]. Gastric perfusion samples were
collected every 10 minutes and were titrated by 0.
01mol/L NaOH to neuter. Total acid output per 10
minute was calculated. The anus temperature of rats
was kept at 37  by electric light during the
experiment. Sufficient pentobarbital was given
subcutaneously before G-5 was injected.
        In has been reported by our laboratory[2] that
adrenal gland was associated with stimulating effect of
icv PEA on gastric acid secretion in SV rats. To remove
this effect, the following experiments were done in
adrenalectomized rats.
        After gastric acid secretion was kept at base
level (0.8-3.5 µmol/10min) for 20 minutes, G-5 was
injected iv by a syringe pump to increase gastric
acid secretion. After the gastric acid secretion was
increased and kept stable for 30 minutes, other
exper imenta l  d rugs  were  g iven .  HA was
administered by a syringe pump in a silicon tube,
which was equally long and connected with the
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implanted cannula. The injected volume of HA solution
or vehicle was 5 µl. The acute SV was performed as
described previously[4].
      G-5 and HA were purchased from Shanghai
Dongfeng Biochemistry Reagent Factory, Chinese
Academy of Sciences. Cyclo-[7-aminoheptanoyl-Phe-
D-Trp-Lys-Thr (Bzl)] (c-PTLT), from Sigma Company,
U.S.A. and atropine sulfate, from Guangzhou Qiaoguang
Pharmaceutical Factory.

Data analysis
Experimental data was expressed in % change of
total acid output, which was calculated as follows:
% change of total acid output=(E2-E1)/E1×100%,
in which E1 represents total acid output per 10
minutes before experimental drugs were given (it is
the mean of total acid output of 30 minutes before
experimental drugs were given); E2, the total acid
output (TAO) per 10 minutes after experimental
drugs were given;  “+”, the TAO increase and  “-’,
TAO decrease. Significance was assessed by
Student’s paired t test. The results were expressed
in x±sx .

RESULTS
All the experiments were done on the basis of iv
injection of G-5 in a dosage of 10 µg kg h. HA,
injected icv in the dosage of  1 µg/5 µl (n=9),
decreased significantly the TAO (the maximum
reached 44%). When HA group was compared with
NS group (5 µl, n=9), P values were less than 0.05,
0.01 or 0.001 at 10min, 20min, 30min, 40min, 50min
and 60min (Figure 1). In SV rats (n=8), icv injection
of HA in the same dosage had no significant effect
on the TAO (Figure 1).
         HA (icv 1 µg/5 µl, n=8) was injected 40 minutes
after the atropine (iv, 0.05mg kg 100min) was
administered, the total  acid output,  had no
significant change (Figure 2) compared with that
before HA. If HA (icv, 1 µg/5 µl, n=9) was
injected 40 minutes after iv NS was given, the
total acid output, decreased significantly (the
maximum to -44%) compared with that before
HA. Compared with NS group, atropine group
had significant changes at 50min, 60min, 70min,
80min, 90min and 100min (P<0.05, 0.01 or 0.001),
(Figure 2).
         There were no significant changes (P>0.05)
in the total acid output at 10min, 20min, 30min,
40min, 50min,  60min, 70min, 80min, 90min, and
100min with pretreatment of c-PTLT (4 µg kg
100min, iv). These results suggest c-PTLT in the
dosage of 4 µg kg 100min had no significant
effect  on gastr ic  acid secret ion induced by
iv G-5. The following experiments were divided into
three groups according to the difference of c-PTLT
dosage: group 1, 4 µg kg 100min; group 2, 3 µg kg

100min; and group 3, 2 µg kg 100min. In group
1 (n=9), 40 minutes after c-PTLT was given HA (icv,
1 µg/5 µl), had no significant effect on the TAO(Figure
3), suggesting the inhibitory effect of HA (icv) on
gastric acid secretion was blocked. In the control
group (iv NS), HA (icv, 1 µg/5 µl), injected 40 minutes
after NS was injected, could still inhibit gastric acid
secretion. Compared between the two groups, P
values were less than 0.01 or 0.001 at 60min,70min,
80min, 90min and 100min.

Figure 1  Effects of intra-third-ventricular injection of histamine
(HA) on gastric acid output induced by G-5 in adrenalectomized
and subdiaphragmatic vagotomized (SV) rats.

Figure 2  Effects of iv administration of atropine sulfate on icv
histamine-induced inhibition of gastric acid output in
adrenalectomized rats.

Figure 3  Effects of iv administration of c-PTLT on icv histamine-
induced inhibition of gastric acid output in adrenalectomized rats.
aP<0.05 compared with NS group; bP<0.01; cP<0.001.
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         In group 2(n=9), the inhibitory effect of HA (icv,1
µg/5 µl) on gastric acid secretion was partly blocked
(Figure 3). Compared with the control group, P values
were less than 0.05, 0.01 or 0.001 at 50min, 60min, 70min,
80min, 90min  and 100min.

          In group 3 (n=8), the inhibitory effect of HA (icv,
1 µg/5 µl) on gastric acid secretion was not changed.
Compared with the control group, P values were more
than 0.05.

DISCUSSION
The present study demonstrated that HA has central
inhibitory effect on gastric acid secretion in
adrenalectomized rats. This result is consistent with the
results reported by Wang, Sun and Li[1-3]. The central
inhibitory effect of HA on gastric acid secretion could
be blocked by pretreatment with either SV, or atropine
and c-PTLT, an antagonist of somatostatin, suggesting
that the central inhibitory effect of HA on gastric acid
secretion may be mediated by vagi, acetylcholine M
receptor and somatostatin.
         It is D cell that synthetises and secrets somatostatin
in mammals. D cell is located near G cell in gastric
antrum, and along gastric gland, particularly near the
parietal cell in oxyntic mucosa. Somatostatin, mediated
by its receptor in the membrane of parietal cells, inhibits
gastric acid secretion induced by gastrin and
acetylcholine. In addition, somatostatin inhibits the gastrin
secretion in the basal condition or the gastrin secretion
induced by feeding, acetylcholine and bombesin. In
stomach, somatostatin inhibits the histamine secretion in
the basal condition or induced by gastrin. The c-PTLT,
as an artificial antagonist of somatostatin, completely
blocked the inhibitory effects of exogenous somatostatin
on growth hormone, insulin, and glucagon release. The
efficiency of c-PTLT was demonstrated by the almost
complete and sustained reversal of acid inhibition after
exogenous infusion of somatostatin. Therefore, c-PTLT
should have effectively reversed inhibition by
endogenously released somatostatin throughout the
period of the intraduodenal fat perfusion[5]. In the present
study, c-PTLT, dose-dependently inhibited central
inhibitory effect of HA on gastric acid secretion, which
might be mediated by somatostatin in the periphery. The
blocked central inhibitory effect of HA on gastric acid
secretion by SV suggests that this effect was
accomplished by the vagi. That vagi was involved
in the control of somatostatin secretion was proved
by some early studies. Vagotomy reduced the
somatostatin responses to feeding during the first
30-min period following the ingestion of the meal.
Atropine sulfate in the dosage of 0.02 mg kg h,
iv decreased the somatostatin responses to the
meal, while the dosage of 0.05mg kg h blocked
such responses[6]. This suggests that vagus and

cholinergic mechanisms play important roles in the
control of somatostatin secretion responses to the
meal. After vagotomy, atropine sulfate still decreased
the somatostatin secretion[6], indicating that local
factors are involved in the control of somatostatin
secretion. CRF, injected icv, increased blood level of
somatostatin. This effect was blocked by vagotomy
or pretreatment with atropine[7]. Li et al[3] in our
laboratory reported that the central inhibitory effect
of PEA on gastric acid secretion was blocked by
antiserum of CRF, suggesting that the effect of PEA
is mediated by CRF in the central nervous system.
According to this report and the present study, vagi
or cholinergic mechanisms are involved in the control
of somatostatin secretion. Holst[8] reported that vagus
stimulation or atropine mediated by GRP (gastrin-
releasing polypeptide)-containing fibers stimulated
somatostatin secretion in the isolated perfused porcine
antrum. Schubert[9] reported that methacholine
exerted dual inhibitory and stimulatory effects on
somatostatin cells of mucosal segments from the
fundus and antrum of rat or the isolated luminally
perfused mouse s tomach.  There are  some
contradictory reports about somatostatin secretion of
vagal control. For example, somatostatin secretion was
deoreased by vagus stimulation and this effect was
abolished by atropine 10-9M[10]. As there are lots of
fibers in vagi, the above contradictory reports may be
related with too much fibers stimulation when vagi
was stimulated electrically. In summary, the
mechanism that somatostatin secretion is controlled
by vagi still remains unclear and more studies are
needed.
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