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Effect of stimulation of vagus nerves on gastric tissue histamine concentration in albino rats

A. K. Ganguly and P. Gopinath

Department of Physiology, Government Medical College, Surat-395001 (India), 14 March 1978

Summary. 2 different time schedules were applied in order to stimulate vagus nerves around the oesophagus at the region
of the cardio-oesophageal junction. The result shows a significant reduction in gastric tissue histamine concentration
following vagal stimulation, the reduction being more when the duration of stimulation was longer.

That the vagal and adrenal pathways are involved, and that
they play important roles in the production of stress in-
duced gastric ulcers, is evident from a number of observa-
tions?>”’, But our knowledge on the sequence of events
following stimulation of either of these pathways is incom-
plete. Histamine, an important constituent of mast cells, is
known to be a potent stimulator of gastric glands®. A strong
correlation exists between mast cell population and hista-
mine concentration of tissues’. In rats, about half of the
whole body histamine formation presumably takes place in
the stomach wall'. We had suggested that the adrenal
pathway acts on gastric glands through histamine liberated
from the mast cells''!% That the vagal activity also leads to
release of histamine from mast cells is indicated from our
observations!*-1>. Moreover, Metiamide, a histamine block-
er, has been shown to block the vagal response to gastric
secretion!®. The present experiment is planned to study the
effect of direct stimulation of vagus nerves on the gastric
tissue histamine concentration.

Materials and methods. 24 colony-bred albino rats of either
sex, weighing 100-140 g, housed in separate cages were
divided into 3 groups. All the animals in different groups
were fasted for 24 h before starting any experiment, only
water was allowed. The 1st group of animals comprising of
10 rats were anaesthetized with ether. The anaesthesia was
maintained for 30 min, following which they were sacri-
ficed by cutting the carotids; their stomachs were taken out,
opened along the greater curvature, cleaned and processed
for extraction of histamine. The 2nd and 3rd groups of
animals comprising of 7 rats each were anaesthetized with
ether, their abdomens opened with a long incision and the
cardio-oesophageal region mobilized. The lower oesopha-
gus was slightly distended from inside by introducing a
polythene tube of appropriate size with a small piece of
glass rod attached to its lower end. A specially designed
ring electrode was positioned around the distended lower
oesophagus so that the electrode lay in intimate contact
with the vagal fibres, which run close to the cesophagus in
this area.

Effect of vagal stimulation on gastric tissue histamine concentra-
tion in albino rats

Serial Experimental situation No. of Mean gastric
No. -animals tissue histamine
concentration
inpg/g+ 8D
1 Normal 10 1149+ 1.41
2 Vagal stimulation with
schedule 1 (5-5-5-5) 7 5.40+2.73
3 Vagal stimulation with
schedule 2 (10-5-10-5) 7 1.80+£1.13
Statistical analysis
Between experimental situations t-values
Normal and schedule 1 6.04*
Normal and schedule 2 15.07*
Schedule 1 and schedule 2 3.60%

*Significant at 1% Ilevel.

Square wave pulses of 10 V, 5 msec duration and 10/sec
were used for stimulating the vagal fibres. The schedule
that was followed in order to stimulate the vagal fibres in
the 2nd group of animals was 5 min stimulation, 5 min rest
followed by 5 min stimulation and 5 min rest. The animals
were then sacrificed by cutting the carotids; their stomachs
removed, opened along the greater curvature, cleaned and
processed for histamine extraction. In the 3rd group of
animals the procedure followed was the same as in the 2nd
group, except that the 2 stimulation periods were 10 min
each.

The stomach tissue was weighed dry, cut into fine pieces in
2 ml/g of tissue of N hydrochloric acid and ground up with
a little sand in a mortar. 10 ml of distilled water per g of
tissue was added during grinding. The extract was put in a
conical flask and boiled for 1 min. Before assaying, it was
filtered and neutralized with N NaOH and made up to a
given volume!”, Histamine concentration was estimated by
the standard biological assay method, using terminal por-
tion of ileum of 24 h-fasted, medium-sized guinea-pig in a
thermostat organ bath at 37 °C. Atropinized Tyrode’s solu-
tion was used as bath fluid, and the presence of histamine
was confirmed by mepyramine maleate, 0.2 ml 2.5x 1076 M.
3 point assay was performed in order to calculate histamine
concentration which was expressed in pg/g of tissue.
Results. The results, which are summarized in the table,
show that vagal stimulation at the region of cardio-oeso-
phageal junction leads to a reduction in gastric tissue
histamine concentration, the reduction being more with
increased duration of stimulation.

Discussions. It has been suggested that in rats about half of
the whole body histamine formation takes place in the
stomach wall'’. A strong positive correlation between mast
cell population and histamine content in the tissues has also
been shown to be present’, In view of our earlier observa-
tion of decrease in stainable gastric mucosal mast cell
population following over activity of vagus in stress’, it
appears from the present findings that the vagal stimulation
leads to liberation of histamine from the mast cells and
thereby the gastric tissue histamine concentration is
reduced. With longer duration of vagal stimulation, more
mast cells are degranulated and the gastric tissue histamine
concentration is further reduced. Our earlier observation®
of absence of any significant change in gastric tissue
histamine concentration following subdiaphragmatic vagot-
omy in pylorus ligated rats further supports the view
derived from the present experiment.

1 The authors are grateful to Dr V. Srinivasan, Director, Sarab-
hai Research Centre, Baroda, India, for donating the animals
required for carrying out this work.

2 J.D. French, R.L. Longmire, R.W. Porter and H.J. Movius,
Surgery 34, 621 (1953).

3 R.W. Porter, H.J. Movius and J.D. French, Surgery 33, 875
(1953).

4 A.K. Ganguly, S.K. Lal, S.D. Nishith and S.K. Sreepathi
Rao, Indian J. med. Res. 57, 295 (1969).

5 A.X. Ganguly and S.K. Lal, Indian J. Physiol. Pharmac. /4,
121 (1970).



15.1.79

=)

A.K. Ganguly and O.P. Bhatnagar, Can. J. Physiol. Pharmac.

51,748 (1973).

A.K. Ganguly and S.K. Lal, Experientia 32, 74 (1976).

C.H. Best and E.W. McHenry, Physiol. Rev. 11, 371 (1931).

J.F. Riley and G.B. West, J. Physiol. 720, 528 (1953).

D.P. High, D.M. Shepherd and B.G. Woodcock, Life Sci. 4,

787 (1965).

11 S.S. Sathiamoorthy, A.K. Ganguly and O.P. Bhatnagar, Ex-
perientia 32, 1300 (1976).

12 A.K. Ganguly, S.S. Sathiamoorthy and O.P. Bhatnagar, Ass.

Physiol. Pharmac. India 700, 45 (1977) Abstracts.

—
[N RN |

Specialia 55

13 A.K. Ganguly, S.S. Sathiamoorthy and O.P. Bhatnagar, Q. J.
exp. Physiol. 63, 89 (1978).

14 A K. Ganguly, S.S. Sathiamoorthy and O.P. Bhatnagar, un-
published data. )

15 A.K. Ganguly and P. Gopinath, Ass. Physiol. Pharmac. India
101, 46 (1977) Abstracts.

16 J.W. Black, W.A.M. Duncan, J.C. Emmet, C.R. Ganellin, T.
Masselbo, M.E. Parsons and J.H. Wyllie, Agents Actions 3,
133 (1973).

17 W. Feldberg and J. Talensik, J. Physiol. 720, 550 (1953).

Effect of suppression of endocrine or exocrine pancreatic function in hemorrhagic shock’
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Summary. Somatostatin did not influence the pathologic consequences of hemorrhagic shock, but pancreatic duct ligation
prevented the post-oligemic decline of arterial pressure and formation of toxic factors. These results indicate that pancreat-
ic acinar cells release myocardial depressant factor and are important in the pathophysiology of shock.

Somatostatin (SRIF) has been shown to inhibit pituitary
growth hormone secretion both in vivo and in vitro>> and
suppresses a glucose induced rise in plasma insulin®. These
findings and those of others’!° demonstrate that SRIF, at
concentrations as low as 1 ng/mli, inhibits pancreatic islet
cells. The pancreas has also been imglicated as a key organ
in the pathophysiology of shock!"""3, Circulatory shock is
characterized by a prolonged pancreatic ischemia which
results in pancreatic autolysis and in the elaboration of a
cardiotoxic peptide, myocardial depressant factor (MDF).
Atrophy of exocrine pancreatic tissue prevents MDF for-
mation in bowel ischemia shock!®. This relationship be-
tween pancreatic function and shock lethality suggests that
modification of the endocrine pancreas by SRIF or of the
exocrine pancreas by duct ligation, might alter the response
of animals to circulatory shock. This study was undertaken
to evaluate such procedures on the hemodynamic and
biochemical sequelae of hemorrhagic shock in cats.
Materials and methods. Male cats (3.0-3.5 kg) were anesthe-
tized with sodium pentobarbital (30 mg/kg) i.v. Catheters
were placed in the right carotid artery and left jugular vein
for monitoring mean arterial blood pressure (MABP) and
central venous pressure (CVP). Catheters were also placed
in the right femoral artery and vein. The superior mesenter-
ic artery was isolated, and a non-cannulating flow probe
was placed around the artery near its origin for measure-
ment of superior mesenteric artery flow (SMAF), using a
Statham model SP 2202 electromagnetic flow-meter. All
pressures, SMAF, and lead III of the electrocardiogram
(ECG) were continuously recorded on a Grass oscillo-
graphic recorder. An electronic servomechanism, modified
from the design of Culpepper et al.'* was used to maintain
MABP at 40 mm Hg during the oligemic period. All cats
were given heparin (1000 U/kg) 20 min prior to time 0.
Cats were randomly placed in one of the following groups:
A) sham hemorrhagic shock+ vehicle (0.9% NaCl); B)
hemorrhagic shock+vehicle (0.9% NaCl); C) sham
hemorrhagic shock+ SRIF; D) hemorrhagic shock + SRIF;
E) hemorrhagic shock + pancreatic duct ligation. The duct
ligation was performed 40-49 days prior to induction of
shock as previously described'. Cats in groups C and D
received both an initial i.v. injection of 24 pg/kg of
somatostatin in 1 ml 0.9% NaCl just prior to bleeding, and
an infusion of 1 pg/kg/min throughout the oligemic period.
Cats given vehicle received an equivalent volume of 0.9%

NaCl. Following drawing of the initial blood saniple (i.e.,
time 0), hemorrhaged cats were bled into a plexiglass
reservoir gassed with 95% O,+5% CO,, via the femoral
arterial catheter. When MABP fell to 40 mm Hg, the
servomechanism was activated. After 120 min of oligemia,
the shed blood was reinfused and the animals observed for
an additional 120 min. Hemodynamic measurements were
made every 30 min, and 5-ml blood samples were drawn at
0, 120, 180 and 240 min. Following centrifugation of the
blood, the plasma was decanted for the determination of
plasma protein concentration and cathepsin D activity.
10 ml of 0.9% NaCl was given to replace each 5 ml of blood
lost by sampling. At the termination of each experiment, 25
ml of arterial blood was drawn for assay of MDF activity.
MDF activity of deproteinized plasma'® eluted from a Bio-
gel P-2 column'’, was assayed using isolated cat papillary
muscles bathed in Krebs-Henseleit solution according to
the method of Lefer et al.'®, Plasma cathepsin D was
assayed according to the method of Anson! using bovine
hemoglobin as substrate. The biuret method of Gornall et
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Fig. 1. Mean arterial blood pressure (MABP) during the 4-h ex-
perimental period in 6 cats given SRIF or NaCl. All points are
mean values=SEM. No significant differences were observed be-
tween control values of 4 groups of animals. The MABP of the
hemorrhage+ NaCl and hemorrhage+ SRIF were significantly less
than the corresponding sham hemorrhage groups at 180, 210 and
240 min (p <0.01).



