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The pr imar i ly  redistributive leukocyt ic  reactions which occur during the conditioned reflex phase of d iges-  
t ion are related to the reflex changes in the blood system which occur with the mechanica l  s t imulat ion of the 
gastric mucosa. Changes in the number of leukocytes in the peripheral  blood have often been observed exper i -  
menta l ly  in dogs in which the stomach was distended by means of a rubber bal loon introduced through a fistula. 
[1, 5, 6, 8]. Such adequate s t imulat ion of the gastric receptors has usually been observed to cause a rapid, but 
temporary increase in the number of leukocytes in the peripheral  blood, the maximum increase occurring 1-2 
hours after the inf la t ion  of the balloon; a phase in which the number of leukocytes decreases has sometimes been 
observed to precede this increase.* The fact  that these fluctuations diminish after splenectomy [1] argues their  
redistributive nature. The reflex character  of these changes in the peripheral  blood is shown by the fact  that they 
do not occur upon s t imulat ion of gastric mucosa which has been smeared with cocaine .  The reflex influx of ~white 
blood ~ formed elements  in large numbers into the organs of the abdominal  cavi ty,  which occurs the moment  diges-  
t ion starts, is evident ly  of definite b io logica l  importance,  since many enzymes are carried by the leukocytes,  espe-  
c ia l ly  by the neutrophils and lymphocytes .  

Under pa thologica l  conditions, however, it  is a priori supposed that  the normal reflex reactions disappear or 
become distorted, and that new "pathological  ~ reflexes appear.  

Cl in ica l  studies have recent ly  been done on the problem of "pa tho logica l"  reflexes from the stomach on the 
blood system [2, 3]. However, judging from the l i terature avai lab le  to  us, there has been no exper imenta l  research 
on this problem. Nor has there been research on how the type and degree of expression of the gastric contractions 
affect  these reflexes. 

Our purpose in this work was to ascertain the nature of the reflex reactions from the stomach on the blood 
system under conditions of exper imenta l  gastritis, using data showing the changes in the leukocyte  ratio and in 
the number of leukocytes in the peripheral  blood. 

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

The experiments were done on 2 dogs with gastric fistulas. We used a rubber balloon f i l led with 500 ml of 
air to cause mechan ica l  adequate s t imulat ion of the gastric mueosa. The inflated bal loon was lef t  in the s tomach 
for 3 hours. Blood was col lec ted  in a m~langeur from an incision made in the inner surface of the cochlea  before 
the inflat ion of the balloon, and then 5 minutes, 30 minutes, 1 hour, 2 hours and 3 hours after the inflat ion.  Two 
blood smears were taken - one before the inflat ion of the balloon and one 2 hours after the inflation.  

* The'author  considers the use of the terms "digestive leukocytosis" and "digestive leukopenia  * incorrect  in this 

case, as it  is a question of the relat ive fluctuations in the number of leukocytes as compared with a given original  

level .  
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The motor act ivi ty  of the stomach was recorded with a manometrograph during the first I~ z hours of the ex-  
per iment .  

We used the method used in the Pavlov Laboratories to obtain exper imental  gastritis [4]: brief irr igation of 
the gastric mucosa with 1000 ml of a 10% solution of silver nitrate.  One irr igation was done onthe  dog Reks and 
two, one month apart ,  on the dog Dichka. The mild inf lammat ion  thus induced can be examined as a model  of 
the exogeneous form of acute gastritis [7]. The general  condit ion of the dogs was not much changed after the ir-  
r igation of the gastric mucosa. Some vomit ing was observed on the day of the irrigation, and subsequently a large 
amount of mucus was discharged from thefis tula for a period of 7-3.0 days. The a l imentary  exc i tab i l i ty  of the 
animals  did not suffer. 

The experiments  were conducted 14 and 15 hours after feeding, in an isolated chamber under uniform con-  
ditions. 

Studying the leukocyt ic  reflex reactions in dogs is compl ica ted  by the fact that there are considerable f luc-  
tuations in the leukocyte content of the peripheral  blood of the an imal  under normal conditions [8, 9]. Because 
of this fact,  86 experiments  were done on the two dogs over a period of 4 months to study the normal f luctuation 
range. Blood was taken at  the same t ime intervals as in the main  experiments with s t imulat ion of the gastric re -  
ceptors; the dogs were on the bench for a period of 2-3 hours. 

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

It was established that  the leukocyte  content in 1 mms of peripheral  blood was subject in the control dogs 
to considerable fluctuations, both in the course of a single exper iment  and on different days. The extent  of these 
fluctuations was as follows for the whole exper imenta l  period:  from 6300 to 17,000 cells per 1 mms in Reks, and 
from 6300 to 18,000 in Dichka. The difference between the largest  and smallest  number of leukocytes per 1 mm s 
during a single exper iment  was 400-8200 ee l l s in  Reks and 500-8300 cells in Dichka. The fluctuations of the leuko-  
cyte leve l  during one exper iment  lessened considerably towards the end of the 4-month period, which fact  seems 

to have been due to the development  of ext inct ive inhibi t ion to external  s t imuli .  In comparison with the off- 
ginal  leve l  (at  the start  of the experiment) ,  the number of leukocytes in the samples of blood taken subsequently, 
during the exper iment ,  both decreased and increased; an increased number was more frequently observed (in Reks, 

32 t imes out of 44 experiments,  and 37 t imes out of 42 experiments in Dichka). The degree of increase was not 
great.  Comparing the highest leukocyte  content in a given exper iment  with the original  level ,  we found the average 
increase to be 26.2%o for Reks and 26.3~ for Dichka. The leukocyte content could be highest during the beginning, 
middle or end of the exper iment .  

Our 53 experiments with the s t imula t ion  of normal  gastric mucosa followed the basic pat tern observed by 
most researchers - the leukocyte  content increased after  the bal loon was inflated in the stomach.  The average 
increase in the number of leukoeytes was 55.4%0in Reks and 57.9% in Dichka. InReks the leukocyte  l eve l  increased 
in a l l  25 experiments,  in Diehka, in 25 out of 28 experiments.  In experiments with a high in i t ia l  leukocytosis,  a 

pronounced decrease in the number of leukocytes  was observed in al l  the blood specimens taken after the gastric 

s t imulat ion.  

The highest leukocyte  l eve l  was observed 30 minutes, 1 hour, 1 hour and 80 minutes and 2 hours after the 

inflat ion of the bal loon.  

We did not observe the in i t ia l  " leukopenic"  phase which has been described by several  authors. The degree 
of decrease in the number of leukocytes after inf la t ion of the bal loon was not usually high in comparison with the 
original  leve l  (except  for cases with a high original  leukocytosis),  and the decrease occurred at  different t imes,  

as in the control experiments .  

High leukocytosis,  which persisted after inflat ion of the balloon,  was observed on the 2rid day after the in-  

troduction of the silver n i t ra te  solution. 

With the further development  of the exper imenta l  gastritis, two al ternat ing forms of reflex leukocyt ic  re -  
actions were observed in the dogs in response to the gastric s t imulat ion:  1) react ion weakly expressed or absent 

- the fluctuations in the number of leukoeytes after inf lat ion of the balloon,  as compared with the original  level ,  

did not exceed the fluctuations in the major i ty  of the first series of control experiments;  this type of  react ion was 
usually observed during thefirst  3 -4  days; 9.) react ion sharply expressed - h i g h  leukocytosis (20,000 - 28,000 cel ls  
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per 1 ram~ which did not occur in the experiments with the .stimulation of normal mucosa, was observed after 
the Inflation of the balloon. 
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Changes in the leukocyte count in the peripheral 
blood of the dogs Dichka (I) and Reks (iI). 
A) Without the use of stimuli~ B) with stimulation 
of the normal gastric mucosa; C, D) stomach sti- 
mulated during the first 2 weeks in the develop- 
ment of gastritis. Black columns - original level 
of leukocyte count before inflation; arrow - mo-  
ment of Inflation. 

These two forms of the reaction, the dis- 
appearance and the intensification of the reflex, 
occurred alternately for a period of one month 
after the burn in 8 out of 12 experiments on Reks 
and in 10 out of 12 on Dichka. As the pathological 
process abated, the normal type of reflex was re- 
established, but again became distorted in Dichka 
after the second use of the silver nitrate. 

Examples of normal reflex leukocytic reac~ 
lions and their changes in experimental gastritis 
are shown in the graph. 

Therefore, our experimental data agrees 
with the clinical observations which reported the 
intensification of reflex leukocytosis attending 
gastric stimulation in patients with hyperacid 
gastritis and the lack of a reaction with the hy-  
paeld form of gastritis [2]. In ulceration patients 
the reflex was even observed to be distorted [3]. 

.The initial differential wbe had not changed 
much 2 hours after the start of the balloon inflation 
in the two dogs. Usually, a slight redistribution of 
the percentage content of segmented neutrophils 
and lymphocytes had Occurred in the direction of a 
predominance of these or other cells. Less frequently 
(in 11 out of 37 experiments), a noticeable increase 
(7-11a]0) in the number of neutrophils wa~ observedg 
in 6~of these 11 experiments, there was a shift to the 
left in the leukocyte ratio,i.e, the number of stab ceils 
increased. High leukocytosis was not always attended 
by changes such as these, but could occur without 
any noticeable changes in the leukocyte ratio. This 
indicates that this leukocytosis is primarily redistri- 
butive in nature. Accelerated leukopoiesis does not 
seem to be the main factor behind the leukocytosis 
which occurs during the conditioned reflex phase of 

digestion. 
After the introduction of the silver nitrate 

solution, the changes observed in the differential wbc of both dogs were extremely slight, both before and after 
stimulation. Neutrophilia and shift to the left were not observed even in cases with very high teukocytosis, it is 
difficult to explain these facts without morphological examination of the bone marrow. 

After comparing the degree to which the motor activity of the stomach was expressed with the nature of the 
leukocyte reflex both before and after the stimulation, we were unable to establish any correlation between the 
two indiees$ a complete lack of any leukocytic reaction could be combined with pronounced gastric motor ac t i -  
vity, or, conversely, high leukocytosis could be found after the inflation of the balloon with gastric motor activity 
completely inhibited. This again indicates the reflex nature of the changes which occur in the peripheral blood 
with stimulation of the gastric interoceptors. The mechanical  factor (pressing blood from the spleen) does not play 

an important part. 

The pathogenesls of acute and chronic gastritis is one of the problems of internal medicine. It is of definite 
value to the study of this problem to show the type of changes which occur in the reflex reactions of the affected 
organ. The changes which we have described in the leukocytic reflex during experimental gastritis evidently de-  
pend primarily upon the implication of the cardiovascular system in the pathologic reaction, since the leukocytic 

reactions are primarily redistributive. 
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SUMMARY 

It was established that considerable reflex changes of the content of peripheral blood occur in dogs under 
conditions of experimentally induced gastritis. The reflexes were observed to disappear or to become intensified 
depending on conditions of the experiment, 

Reflex changes in the content of the peripheral blood were observed in dogs as a result of adequate mechanical 
stimulation of the gastric receptors) the leukocyte count increases due to changed vascular redistributive reactions, 
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