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There is abundant information in the l i terature on the relationship between the secretory effect  of his tamine 

on the s tomach and nervous influences. It has been established most c lear ly  that ana tomica l  and pharmacologica l  
disturbance of the vagus innervation leads to a decrease in secretion in response to inject ion of his tamine [2, 3, 5, 
12, 14, 21, 23, 25, etc] ,  although data have also been obtained indicat ing the absence of changes in secretion of 

juice in these condit ions [4, 10, 18, 23]. Reports have been published both of a decrease in the histamine secret ion 
under the influence of gangl ion-b locking  agents [17] and of the absence of any such changes [6, 20, 2a, 24]. The 
data re la t ing to the par t ic ipat ion of the sympathet ic  nervous system and of adrenal in in the his tamine secret ion are 
few in number and par t icular ly  contradictory.  According to the results of some investigations,  a disturbance of the 

sympathet ic  innervation leads to an increase in secretion, while sympathomimet ic  drugs and s t imulat ion of the sym- 
pathet ic  nerve depress i t  [9, 11, 16, 26-28]; in other investigations no direct  effect  of the sympathet ic  system was 
found [13, 15, 21, 22]. The problem of whether nervous and, in part icular ,  sympathet ic  s t imuli  act  direct ly  on his ta-  
mine  secretion, or whether they act  indirect ly  through changes in the state of the blood vessels, is unsolved. 

In the present investigation methods of pharmacolog ica l  and ana tomica l  denervation were used to ana lyze  
the role of the nervous system in the react ion of the gastric glands to his tamine.  

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

The investigation was conducted on 11 dogs with fundal gastric pouches formed by Pavlov's method (6 an i -  
mals) and by Heidenhain 's  method (6 animals) .  In 4 dogs undergoing the Heidenhain procedure, the isolated gastric 
pouch was transplanted subcutaneously, and after an interval  of not less than 5 months, i t  was denervated by Ivy's 
method by division of the mesentery.  Secretion was evoked by the subcutaneous inject ion of 0.5 mg of histamine.  

The volume, of juice was recorded every 15 rain for 2 h. The ac id i ty  of the gastric juice was determined by t i t ra -  
tion with 0.1 N NaOH and its digestive ac t iv i ty  by N. P. Pyamitski i ' s  method [7]. The content  of free hydrochloric 
ac id  in mi l l igrams,  and of pepsin in convent ional  units, secreted during the exper iment ,  was determined.  In some 

of the experiments  5-30 rain before the inject ion of histamine,  the dogs received an inject ion of hexamethonium in 

a dose of 6.-10 mg/kg  subcutaneously or 2 m g / k g  intravenously. In the other experiments  the animals  received a 
subcutaneous inject ion of bretyl ium [1] in a dose of 9-10 m g / k g  ao rain before the histamine was given. 

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

In the experiments  on the dogs undergoing the Pavlov operation (5 animals)  and the Heidenhain operation 
(8 animals  also), after the pre l iminary inject ion of hexamethonium the secretion during the 2 h of the exper iment  
fel l  on the average by 43.9• (P<0.001),  as is c lear  from the figure, A. Analysis of the results of the exper i -  
ments on the individual  animals  showed that  the secret ion was unchanged after blocking of the autonomic  ganglia  

in only one of the 10 dogs, one with a Heidenhain pouch. Under the influence of hexamethonium the la tent  period 
of the histamine secretion was lengthened, the ac id i ty  of the ju ice  was reduced, and the amount  of hydrochloric ac id  
secreted during the exper iment  was diminished,  a l l  by a s ta t is t ical ly  significant margin.  In the dog Dik, for e x a m -  
pie,  the la tent  period rose from 10.7• 0.38 min (M• m) to 18.0• 0.15 rain (P< 0.001). The ac id i ty  fel l  from 
119.0t  1.7 O ml  to 99.1~ 3.13 m l (P < 0.001). The amount  of hydrochloric  ac id  secreted during the exper iment  fel l  
from 41.5i  4.48 to 19.1• 0.75 mg (P < 0.001). The content of proteolyt ic  enzyme secreted decreased para l le l  to 
the volume of juice .  

The negat ive  results of the investigation of the effect  of hexamethonium on the histamine secretion [20, 24] 
were ev ident ly  a t t r ibutable  to the fact  that in these cases in c l in ica l  pract ice  the dose of hexamethonium used was 
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Effect of hexamethonium and bre ty l ium on gas-  
tric secretion in response to inject ion of 0.5 mg 
histamine in the dog Adol ' f  before and after  de -  

nervation of the transplanted gastric pouch. 
Along the axis of o r d i n a t e s - v o l u m e  of gastric 
juice (in mi).  Columns--secret ion during 2 h of 
the exper iment :  D ControI, 95% confidence in-  

terval M ~ot; II) exper iment  with hexamethonium 
(7 m g / k g  30 min before inject ion of histamine);  

III) exper iment  with bretyl ium (10 mg/kg  30 min 
before inject ion of histamine);  A) exper iments  b e -  

fore denervation; B) after denervation.  

insufficient to cause a comple te  block of the autonomic 

ganglia.  

To invest igate the role of  the sympathet ic  nervous 
system in the mechanism of his tamine secretion, in exper i -  
ments on three dogs with a Heidenhain pouch the sympath-  
olyt ic  drug bretyl ium was used. This agent  disturbs the 

transmission of nervous impulses from the postganglionic 
nerve fiber to the effector.  

The pre l iminary administrat ion of bretyl ium consider-  
ably increased the secretion of the gastric glands in response 
to inject ion of his tamine.  In the dog Adol ' f  (see figure, A), 
for example ,  the standard deviat ion of the volume of juice 
in the exper iment  with bre ty l ium was 6.75 o when the l imi t  
of the 95% confidence interval  in the control  experiments  
was M• o.  The ac id i ty  of the juice rose. The to ta l  
amount of hydrochloric acid  secreted during the exper iment  
rose from 33.20~1%51 mg ( M ~ o t ) t o  68.2 rag, and the 
amount of proteolyt ic  enzyme from 99.25~ 65.89 to 600 

convent ional  units. 

To continue the analysis of the role of the nervous 

system in his tamine secretion, the secretion was studied in 
4 dogs before and af ter  division of the mesentety of the 

pouch transplanted subcutaneously. Denervation gave rise 
to a s ta t is t ical ly  signif icant  decrease in secretion in 3 of 
the 4 dogs. In the dog Dinka, for example ,  the volume of 

juice fel l  during 2 h from 8.39• 0.6a ml  (M• m) in the 10 
experiments  preceding denervation to 3.05• 0.22 ml  after 

denervation.  

The character  of the secretory curve remained unchanged. The increase in the latent  period to 1 h and the 

need for an increase in the dose of his tamine in order to produce secretion [19] were evident ly  associated with the 

disturbance of the function of the glandular e lements  after the too early denervation of the transplanted pouch. 

According to the author's findings, the ac id i ty  of the juice after denervation was Iowered by more than half. 

After  denervation of the dog on which inject ion of hexarnethonium had no action, the secretion was unchanged. 

Investigation of the secretion of the denervated gastric pouch is not only interesting on its own account for 
confirming the role of the nervous system in his tamine secretion,  but it  also gives grounds for concluding that the 

act ion of hexamethonium and of bretyl ium on secretion takes p lace  as a result of their blocking of nervous impulses, 

After denervation,  bretyl ium and hexamethonium had no effect  on secret ion (see figure, B), ruling out the 
possibili ty of their direct  act ion on the gastric glands. Aboli t ion of the act ion of bretyl ium and hexamethonium as 
a result of denervat ion l ikewise provides no evidence for at tr ibuting their effect  on secretion to changes in the c i r -  
culat ion,  because these changes persisted after division of the mesentery,  for besides the blood vessels of the anterior  
abdominal  wall ,  nerve fibers also invaded the transplanted gastric pouch. Final ly,  the changes in his tamine secre-  
tion following adminis t ra t ion of bre ty l ium show that  the sympathet ic  nervous system influences the stomach direct ly,  
and not through changes in the secretion of adrenal in by the adrenals [15], because bretyl ium is known not to de -  

press the secretion of adrenal in or the sensitivity of the tissues to it. 

The changes in histamine secretion after ana tomica l  and pharmacologica l  denervation of the stomach con-  
firm the par t ic ipat ion of the nervous system in the react ion of the gastric glands to histamine.  

It may be assumed that  his tamine acts on the glands direct ly ,  and not through the intramural  nervous system, 
as shown by the aboli t ion of the effect  of the gangl ion-b locking  agent  on secret ion after division of the mesentery.  
During histamine secretion, in contrast to secretion evoked by a food stimulus, the content of ace ty lchol ine  in the 
gastric ju ice  is not increased [8], confirming the absence of a chol inergic  link in the mechanism of the s t imulant  
act ion of histamine on the stomach. Nervous s t imuli  evident ly  par t ic ipa te  in his tamine secretion, determining the 

functional state of the glandular cel ls  in relat ion to his tamine.  
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It may be concluded from the increase in secretion after the pharmacologica l  exclusion of the sympathet ic  

innervation that negat ive  tonic influences are exerted by the sympathet ic  nerves on the fundal glands. Impulses 

from the vagus nerve, on the other hand, evident ly  increase the exe i tab i i i ty  of the secretory ceils re la t ive  to his- 

tamine.  After the simultaneous exclusion of both parasympathet ic  and sympathet ic  influences by means of a gang-  

l ion-b locking  agent  or by division of the mesentery,  the secretion in response to his tamine was reduced, and it may,  
therefore, be assumed that in normal conditions the tonic influences of the vagus nerves are stronger than those of 
the sympathet ic  nerves. 

The author is incl ined to at t r ibute the s imi lar i ty ,  in the major i ty  of cases, between the results of the exper i -  
ments on the Pavlov and the Heidenhain pouches, and the absence of changes after inject ion of hexamethonim-n 

and surgical denervation in only one dog undergoing the Heidenhain operation, to the usually incomple te  division 
of the parasympathet ic  fibers during isolation of a fundal pouch by the Heidenhain method.  A specia l  study of this 
problem is required. 

It may be concluded from the results of these experiments  that the react iv i ty  of the gastric glands in relat ion 
to his tamine is determined by interact ion between the parasympathet ic  influences on the secretory apparatus, 
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