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It is known that large doses of reserpine cause the formation of gastric ulcers in animals, which, according to 
their morphological picture, are suggestive of the destructive changes in the gastric mucosa of patients suffering from 
ulcerative disease. Its administration, in large doses, to such patients sometimes leads to severe complications; it is 
possible to note the appearance of bleeding, hemorrhages, and sometimes also ulcerations of the mucosa which lead 
to perforation of the stomach wall. 

The majority of authors connect all these changes with the increase in the acidity and digestive strength of the 
gastric juice under the influence of reserpine. 

In the opinion of certain authors [3], a central component participates in the mechanism for the formation of 
reserpine ulcers, since ligation of the vagi below the diaphragm, stropinization of the animals, and preliminary in- 
jection of gangliolytics in very large doses, prevent the development of these ulcers. 

A number of authors explain the formation of these ulcers by intervention of reserpine in the metabolism of 
serotonin. As is well known, serotonin and its precursor, when applied in large doses, are capable of causing destruc- 
tive changes in the stomach wall [6, 7]. 

This investigation was undertaken with the purpose of studying the development of experimental gastric ulcers 
caused by reserpine, and of elucidating the mechanism of their formation. 

E X P E R I M E N T A L  M E T H O D  

The experiments were carried out on rats of the same weight. The animals were kept under a definite feeding 
regimen. One day prior to the experiment, they were deprived of food and water. Reserpine was injected intraperi- 

toneally, in doses of 10 mg/kg .  

E X P E R I M E N T A L  R E S U L T S  

Gastric ulcers and hemorrhages arose as early as 12-18 h after injection of the alkaloid. Judging from the 
nature of the course, the rapidity of the emergence, the localization, and the histological picture, the lesions were 
quite similar to the destructive changes in the gastric wall caused by histamine, and to neurogenic dystrophies [1]. 

However, in contrast to the neurogenic lesions, the destructive changes in the mueosa caused by reserpine were 
not prevented either by denervation or the injection of substances that interrupt the reflex arc at its various links. 

In our experiments, reserpine caused the development of destructive changes in the mucosa to the sa me degree 
in the control animals as in the experiment involving preliminary (by 2 weeks) transection of the vagus nerves below 
the diaphragm. 

Atropinization of the animals also proved to be ineffective. The injection of relatively large doses of atropine 
(1 mg/kg),  paralyzing normal secretion, did not prevent the development of reserpine ulcers. While the number of 
destructive changes that occurred per single animal in the control group, subsequent to the injection of reserpine, 
was equal to 4.5, in the experimental group of animals, preliminarily atropinized, the figure, subsequent to injection 
of the same dose of reserpine, was equal to 5. 
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We then investigated a whole series of compounds that interrupt the reflex 

arc at its various links (barbiturates,  central  cholinolyt ics ,  gangl iolyt ics) .  The 
results of these experiments showed that blocking the central  l ink in the ref lex 

arc by the use of phenobarbital  in a dose of 100 mg/kg ,  and diasi l  in a dose of 
3 mg/kg ,  did not prevent the development  of exper imenta l  gastric ulcers caused 
by reserpi/~e. The number of destructive changes occurring per single an imal ,  

with pre l iminary  inject ion of hexonium, was 4.4, and in the animals  of the con- 
1iol group ( in jec ted  only with r e se rp ine ) -  6.8. At the same t ime ,  the barbi tu-  
rates,  central  cholinolyties,  and gangliolyt ics prevented,  to a large degree,  the 
development  of reflex dystrophies. 

The obtained data testify that the central  component in the deve lopment  

of reserpine ulcers is not a leading one. 

In order to e luc ida te  the immedia te  nature of the emerging lesions in the 
Incorporation of S 3s in the protein 

of the gastric mucosa. 
stomach wall, experiments were performed to study the influence of reserpine 

on protein metabol ism in the gastric wall,  based on determinat ion of protein resynthesis. Protein resynthesis in the 
mucosa of the stomach wall was appraised by the rate of incorporation of radioact ive  methionine (8ss). 

In previous investigations, we showed that S s5 is centra l ized and renewed chiefly in the mueosa of the stomach.  
The concentration of S ss rises most intensely in the course of the first hours, when the processes of accumula t ion  pre- 

vai l  over the processes of excret ion of S s5 from the gastric mucosa. Thus, in appraising the protein resynthesis in the 
tissue of the gastric mucosa, the.most interesting data is obtained in those first few hours. Therefore,  S ~ was in jec ted  
in an amount equal to 8000 impulses per minute per gram of tissue of the animal ,  one hour after the in ject ion of the 
reserpine; after one hour, the animal  was sacrif iced and the specif ic  rad ioac t iv i ty  was determined in the tissue of 
the stomach wall. 

The results of the investigation showed that reserpine significantly slows the resynthesis of proteins in the t is-  
sues of the stomach wall, as determined by the rate of incorporation of sulfur-tagged methionine into the proteins. 

In con=n1 pigs, one hour after the inject ion of S s~, we measured an average of 196 impulses per minute  from 

10 mg of protein removed from the gastric wall; in the pigs in jected with reserpine, the number of impulses per 10 

mg of protein was decreased to an average of 117 impulses per minute (mean data of 12 control and 12 exper imenta l  
animals) (see figure). It is interesting to note that inhibition of protein resynthesis in the mucosa subsequent to in jec-  
t ion of reserpine, both in the experiments with reflex dystrophies and dystrophies caused by his tamine,  preceded the 
morphological  changes. Apparently,  reserpine interferes in the his tometabol ic  processes of the gastric mucosal  t is-  
sue itself,  and disrupts protein resynthesis, which appears to be the reason for its dystrophic lesions. 

In order to e lueidate  the nature of reserpine interference in the tissue metabol ism of the gastric wall ,  exper i -  
menu  were se~ up with the ant iaminoxidase substance - ipraside. These experiments showed that a 1% solution of  
ipraside, injected kn a dose of 0.5 ml  (into a rat), prevented the development  of dystrophic lesions in the s tomach 
wall caused by reserpine. While in the control experiments,  with the inject ion of reserpine, the number of destruc- 
t ive changes occurring per single animal  was equal to 7.1, with prel iminary inject ion of ipraside it was equal  to 0.2. 

The antagonism between reserpine and ipraside in the central  nervous system is explained by the opposing in- 
fluence of the two preparations on the metabol i t e  processes of serotonin: reserpine potentiates the egress of serotonJn 
from the tissues, and ipraside, on the other hand, induces its accumulat ion [4, 8]. This permit ted postulating that the 

dystrophic changes in the stomach wall,  caused by reserpine, are re la ted to interference by the la t ter  in the ba lance  
of serotonin within the tissues. 

However, the results of our experiments with determining the concemrat ion of serotonin in the ac tua l  tissue 
of the gastric wall [2] showed that nei ther  reserpine nor ipraside lead to significant changes in the serotonin concen-  
tration within the gastric wall tissue of rats. These data are in accord with the investigations [5] in which i t  was 
established that  the use of reserpine does not change the level  of serotonin in the mucosa of the s tomach wall  of 
animals.  Obviously, the formation of reserpine ulcers and the antagonism between reserpine and ipraside in their  
action on dystrophic processes within the stomach wall are not connected with serotonin balance.  
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Thus, destructive changes in the stomach wall, leading to dystrophy of the rnucosa, are caused by the direct 
interference of reserpine in the biochemical  processes that occur in the wall of the stomach and determine the trophic 
sta re. 

S U M M A R Y  

A dose of 10 mg/kg  of reserpine caused destructive changes in the wall of the stomach, consisting of hemor- 
rhages, erosions, and ulcers. Denervation and blocking (by means of pharmacological substances) of various links in 
the reflex arc failed to prevent the development of dystrophic alterations in the stomach wall subsequent to reserpine 
injection; however, the antiaminoxidase agent, ipraside, was effective in preventing the development of reserpine 
ulcers. The formation of reserpine ulcers, and the antagonism between the reserpine and ipraside action on dystrophic 
processes within the wall of the stomach was not connected with serotonin balance. Reserpine delayed the rate of 
radioactive methionine incorporation into the proteins of the stomach wall, and disturbed protein resynthesis, causing 
the dystrophic lesions. 
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