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Summary: Albino rats fed on 30% ethyl alcohol for 60 days demonstrated significant reduction in the

histamine Concentration of the gastric wall, estimated by bio-assey, as well as in the gastric mucosal mast cell

poculation. It can, therefore be concludrd that alcohol liberates histamine from the gastric mast cells

even in the presence of alcohol-induced gastritis
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INTRODUCTION

Several neural and chemical factors are known to stimulate gastric secretion in man
and other experimental animals (3,4,9). Enough evidence is available in the literature
incriminating histamine as mediator in gastric secretion. provoked by hormonal and/or neural
stimuli and these histamine liberators act by releasing histamine from the local mast cells (1).
The degranulatron of mast cells leading to histamine liberation results in loss of metachro­
masia of these cells which causes a decrease in their population on staining with Toluidine
blue (10).

In man and other experimental animals. small amounts of ethyl alcohol (upto 15%­
20% cencentrations) given either orally or parenterally. cause a temporary inc~ease in
gastric secretion rich in Hydrochloric acid and mucin. probably acting directly on the
gastric glands ot through release of histamine from gastric mucosa. while higher, concentra­
tions cause gastr,itis and inhibit gastric secretion (8.13). The present experiment is.
however. planned to study the effect of higher concentration of alcohol (30%) on the
gastric mucosal mast cell population and gastric tissue histamine content in albino rats.

MATERIAL AND METHODS

Twenty healthy male albino rats weighing between 150-200 g and housed in
separate cages were divided into 2 equal groups. Group I served as control and were
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given food and water ad libitum for 60 days. Group II were treated in the same manner
as Group I in addition to intra-gastric administration of 3 ml of 30% ethyl alcohol daily for
the entire period. On the last day all the animals were allowed only watEr and aftEr
24 hrs they were sacrificed and the stomach removed. Each stomach was divided into
2 equal halves by cutting along the ueater and lesser curvatures.

Frorn one half of each stomach the glandular r;ortion alone was fixed in 4% aqueous
solution of basic lead acetate for 48 hrs. Routine histological r:rocedures followed
and 10 !'om thick sections were made and stained in 1% aqueous solution of Toluidine blue
for 1 min. The mast cells in the mucosal layer could be easily identified under the micros­
cope by their m3tachromatic purple stain. Using a calibrated ocular, micrometer, the
cells w€re counted under. high power objective and expressed for 1 mm 2 of gastric mucosa.

The othEr half of each stomach 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 dis­
tilled water. per g of tissue was added during grinding. The extract was boiled for 1 min
filtered and neutralised with N-NaOH (2). Histamine concentration of the extract was
estimated by the standard biological assay method using terminal ileum of 24 h-fasted,
medium - sized guinea pig, in an organ bath fluid, and the r:resence of histamine was
confirmed by mepyramine maleate, 0.2 ml, 2.5 x 10-8M. 3 point assay was performed
in order to calculate histamine concent~ation which was expressed in IJ-g!g of tissue.

RESULTS

The results which are summarised in Table I show that there is an equally signi':
ficant reduction in the mucosal mast cell r;opulation as well as in the tissue histamine con­
centration in the stc-machs of alcohol-fed rats (P<0.01).

TABLE I : Effect of alcohol-feeding on mucosal mast cell population (MCP) and tissue

histamine concentration of stomach in albinO rats {n~10).

Group Mean Mep ± S. D. Mean gastric tissue histamine

concentration IJ-g/g ± S. D.

l. CONTROL 250±21 12.32±3.16

II. ALCOHOL-FED 221±"\.8 9.14±2.9?

'p' <0.01 <0,01
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DISCUSSION

It has been suggested that in rats. about half of the whole body histamine formation
takes place in the gastric wall (7). A strong positive correlation between mast cell popu~

lation and histamine content of tissues in genEral (11). and stomach in particular (5.6),
had been clearly demonstrated. It is obvious from the I="resent findings that alcohol-feeding
has significantly reduced the gastric mucosal mast cell population and this decrease is due

to degrar.ulation of the cells. which therefore results in significant depletion of histamine
from the gastric wall. It can. therefore. be inferred that alcohol action on stomach in­
volves release of hitamine from the local mast cells. That alcohol-induced gastric sec­
retion is not inhibited by therapeutic doses of atropine (12) further supports the link
between alcohol and histamine. This fact does not. however. exclude the proven action of
alcohol in releasing gastrin from the pyloric antrum (8). It is likely that the mechanisms

co-exist.

On the other hand. it is well documented in the literature that ingestion of alcohol
in concentrations of more than 15%-20% inhibits gastric secretion in man and expEr;m3ntal
animals who also suffer from alcohol induced gastritis. A concentration as high as 30%
was selected only with the aim of finding out whether alcohol affects gastric mucosal mast
cell r:opulation even in higher concentrations. in spite of gastritis. In this study. no attempt
was made to assess the degree of gastritis induced by alcohol in the animals used. Yet
it is reasonable to conclude that ethyl alcohol. even in higher concentrations. can degr,a­
nulate gastric mucosal mast cells liberating histamine. which. however cannot effect its
gastric secretogogue action due to the concurrent [astritis.

ACKNOWLEDGEMENTS

The authors are grateful to Dr. P. K. Joseph. Department of Biochemistry,
University of Maiduguri, Maiduguri, Nigeria. for donating the animals used in this experi­

ment.

REFERENCES

1. Code. C.F. Histamine and gastric secretion: a later look. 1955-1965. Fed. Proc.• 24 : 1311-1321. 1965.

2. Feldberg. W. and J. Talesnik. Reduction of tissue histamine by compound 48/80. J. Physio'.. 120 : 550,
1953.

3. French. J.D.. R.L. Longmire. R.W. Porter and H.J. Movius. Extra-vagal influences on gastric hydrochloric acid
secretion Induced by stress stimuli. Surgery. 34 : 621·632. 1953.

4. Ganguly. AK. and 5.K. Lal. Effect of sub"diaphragmatic vagotomy on production of gastric ulcers in pylorus­
ligated albino rats. Experientia, 32: 74-75. 1976.

5. Ganguly, A.K.• 5.5. 5athiamoorthy and a.p. Bhatnagar. Effect of sub-diaphragmatic vagotomy on gastric muco­
sal mast cell population in pylorus-ligated rats. Q.J. Exp. Physio!.• 63 : 89-92. 1978.

6. Ganguly. AK. and P. Gopinath. Vagus nerves and the gastric tissue histamine concentration in pylorus-ligated
albin;:> rats. Q.J. Exp. Physio/.. 64 : 1-6. 1979.



, 18 Sathiamoorthy et at. April-June 1985
Ind. J. Physiol. Pharmac.

7. High. D.P.. D.M. Shepherd and B.G. WOOdcock. Urinary histamine excretion in the gastrectomized rat. Life
Sci., 4 : 787-795, 1965.

8. Hightower, N.C. and Henry D. Janowitz. Best and Taylor's PhysiQlogical Basis of Medical Practice, edited by
J.R. Brobeck. Williams and Wilkins, Baltimore. pp. 2-46. 1973.

9. Porter, R.W., H.J. Movius and J.D. French. Hypothalamic influences on hydrochloric acid secretion of the sto­
mach. Surgery. 33; 875-880. 1953.

10. Rasanen. T. Some aspects of the humoral mechnism of gastric secretion In: Proceedings of a symposium
edited by T.K. Schnitka et al. Pergamon Press. London. pp. 255-262, 1967.

11. Riley. J.F. and G.B. West. The presence of histamine in tissue mast cells. J. Physiof., 120 : 528-537. 1953.

12. Ritchie. J. M. In : Pharmacological Basis of Therapeutics. edited by Louis S. Goodman and Alfred Gilman,
Mac-Millan. New York. pp. 140. 1975.

13. Robert. B.F. and R.N. Harger. In: Drill's Pharmacology in Medicine; edited by Joseph R. Dipalma McGraw
Hill Book Company. New York. pp. 277. 1971.


