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Dysentery produces prolonged and diverse functional alterations of the gastroint~stinal tract, particularly of 
the stomach ~a, 6, 8] with pronounced morphological changes [11] which have a great influence upon the course 
.of the diseam. 

The goal Of the present investigation was au examination of the alterations produced experimentally In the 
gastric functions of dogs when both the large and small intestines are subjected to long-term izritation with the 
completeantigen~ftheFlexnerbacillus.Moreover, we wished to clarify the mechanism of these changes. 

It is known that when dysentery bacilli of their antigens are introduced into dogs or puppies functional dis- 
turbances occur in the animals [1] as well as separate elements of the dysenteric process [5, 12, 13,14, 15]. K.NL 
Bykov and V.N. Chernlgovsldi applied the exotoxin of the Grlgor'evaShlga bacilli or the Fiexner endotoxin to 
the Interoceptors O f dog small intestine and produced a prolonged, if slight, rise In the blood gtegsuro and also a 
deepening and increased rate of respiration. In view of the results obtained by the~ workers we also employed 
dogs as our experimental animals. 

EXPERIMENTAL METHOD 

The studies were conducted on 21 dogs with Basov fistulae and intestinal loops isolated by the Parley ot 
Thiry*Vella mefllod; two dogs had a Parley pouch, and three had Klementsevich-Heidenhain pouches in addl. 
tion to an isolated intestinal loop. The experiments were all long-term in type. Throughout the study the gen- 
eral condition of the dogs was noted and their blood picture examined. The experiments were begun while the 
gastric glands were In a sham of "rest." Gas~-Ic secretion in the dogs was stimulated by means of sham feedings 
lasting 10 minutes, so that the animals with the Parley or Heidenhaln pouches swallowed 100-200 g of m e a l  
The functions of the stomach were studied for secretory activity (amount and acidity of gastric juice), excreto~ 
activity (urea in the gastric juice and chromatoscopic findings) and motor activity (rate of passage from stomach 
to intestine of a ~ solution of starch). 

EXPERIMENTAL RESULTS 

After zeomding the normal gastric activity in the experimental animals, we introduced the &ntigen of the 
Flexrmr bacillus into the isolated intestinal segments. In some of the experiment3 wc used antigen tagged with 
radioactive phosphorus according to the method of M.Ia. ~ Kern. 
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Either Immediately at the conclusion of the sham feeding or 1-2 mit~tes before its conclusion, we intro- 
duced Into the segmcm of the intestine isolated by the Pavlov method a sot::tionofthe complete antigen and the 
fistula was then closed with a plug. Whllo the condition and behavior of the aramals remained within r~rmal 
limits, the gastric functions became altered: there was ob~rved a moderatt hyposecretion with decreased acid~ 
IW, a tisv in urea concc~.tratton in the gastric juice, a slowing of the ren~val  of neutral ~ed and a delay in evac~ 
uation. The indicated functlom were restored at varying time Intervals; the motor activity lagged behind the 
secretory-excretory. These findings agree with the material obtained by ICM. Loban [8] who studied dysenteric 
pauents. A repctiflon of the antigen Introduced 16-1"I days Later produced altcrations In the general condition 
of the animals such as r~stlesmess, vomiting, tcmperatut* elevation, some leucocytosis, etc.. as well as more 
pronounced and prolonged gastric functional distutbanccs In the direction of hyposccretion, decrease of acidity. 
rise In urea concentration, slowing in the removal of neutral r~d and delay in evacuation. 

We conducted analogous experiments using proteus antigen and fotmd that this neither altered the general 
state of the animals nor changed their gastric functiom. Later, we attempted to analyze the individual elements 
of the upset gastric functiom produced by the dysentery antigen applied to the intestinal mucosa since this prob- 
lem is still in dispute [4, 9. 10]. 
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Fig. 1. Quan~ty of gastric juice secreted by dog Damka after the isolated 
segment of the small intestine had been Irrigated with Flextmr antigen. 

The antigen in these experiments was permitted to remain in the isolated intestinal segments for an beet 
during which time it  not only acted upon the receptor apparatus but aL~o became absorbed partially. In order to 
exclude, as far as possible, any toxic effect of the antigen, the isolated inmstinal segment with both its ends jug  
under the skin was irrigated with antigen and then rinsed with physiological saline. This hrigatlon did not affect 
the general state of the animals nor did it alter in any substantial manner the gastric functions (Figure 1). Repa- 
ration of the irrigation was accompanied by persisting gastric juice hylxtsecretion (Figure 1 - right side of graph) 
lasting for 37 days; acidity fluctuations at the upper limits of normal and often exceeding them. The concenua- 
tion of the urea was within normal limits while gastric emptying of starch solution was hastened. Thus, the anti- 
gen irrigation of the small intestinal s~gment produced irritation of nerve receptors and was accompanied by dis- 
turbances of gastric functions; the character of these disturbances was different from thOS~ produced by the anti- 
gen when it was introduced fdr one hour and had the opportunity to tmcorn, absorbed. 

Analogous expcrimen~ were conducted on dogs with isolated loops of the large intestine. When the bac- 
terial antigen was placed into this loop for an 'hour, there was no visible change in the normal behavier of the 
animals even though the gasuic functions underwent a few alterations (ti~r in urea t.c, nc,:nuation of the gastric 
juice, more rapid evacuation, etc.). The second and third introductions of fine antigen (after 11-15-70-80 days) 
was accompanied by rise of the body temperatures of the animals, great rer~lesmoss and ' re t t ing  movements. 
The amount of 3-hour gastric secretion reached 25-40 mlowkile before r,t~e antigen had been introduced it totaled 
75~100 mL The free and combined hydrochloric acidity diminished sha.,'-pb-; the speed of removal of neutral red 
deta~a~d; the urea concentration of the gastric juice remained elevated (Figure 2) and returned to ba.~ ievtls 
only occasionally. These deviations, were .observed to pcrfist for the 60-'~s days of observation without a tendency 
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Fig. 2. Urea concentration in the gastric juice of dog ~ lka  after Flexner antigen had been in- 
troduced into an isolated segment of tha large Intestine. 

to normalization. Out experimental material has clinical confirmation [6*8], 

Introduction of the antigen into the Isolated segments of the large and small intestines did not alway~ pro- 
duce Identical disturbances in gastric function; this is understandable if on~ stops to consider the pecullarltin) 
of the anatomic structure and lnnervation of the different portions of the gastrointestinal tract. 

One must note that irrigation with dysentery antigen of the isolated segments of the large lntestir~ did not 
affect the behavior of the animals but did result in some alterations of gastric activity; the second and third ~ -  
rigation with antigen (after 22-60 days) led to analogous but more pronounced and prolonged gastrl,: functional 
disturbances: there was hypersecretion of gastric juice (Figure 3)0 rnodetate increase In acidity, slowed removal 
of neutral ted; urea concentration on some days exceeded bas~ levels. Gastric motor activity was unchanged 
on some days but, mor~ frequently, it would slow from 20-~0 to 40-80 minutes. 
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Fig. 3. Quantity of gastric secretion in dog Nalda after an isolated segment of the large 
intestine had been irrigated with Flexnar antigen. 

When dysentery antigen was used to lxrigate isolated intestinal, segments. Le.. stimulata the first tink d 
the reflex arc from the receptor field, gast~c function was disturbed, this being takan as proof of the reP~ex na- 
ture of these disturbances. This hypothesis was supported by us in experiments in wbAch we employed tagged an- 
tigen (activity of 643-780 impulses per minute) in the L-rigation of Isolated lnresti~al loops. ~aing tim entire 
time of irrigation and for the next 48 hours the use of counter B failed to show any trace of the antigen in the 
blood. We must suppose, then. uhat the observed alterations were reflex in nature. When. however, the antigen 
was allowed to stay within the loop for an hour, Lhere was not only reflex ixritati~n b~t also .~ome absorpriocL 
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Therefore, the gastric disturbances were not analogous since ther�9 had been absorbtion of ~e antigen and the 
gastrlc alterations were no longer purely reflex in nature. 

To clarify the role of the receptor apparatus in the trammlsslon to the stomach of intestinal impulses, we 
irrigated the isolated loops with a 2~o novocain solution before Introducing the antigen. In these case; we also 
obtained disturbances of gastric function but differing somewhat from those seen in animals having an intact 
receptor field. Functional gastric disturbances occurring in dogs whose intestinal muco~ had been anesthetized 
to exclude receptors prove that the mechanism of t~ammi~slon includes 0thcr than purelynervous PathL 

To rule out the vagus nerve in the transmlsslon of interoceptive impulses, we pedormed experiments on 
dogs having isolated Heldenhain pouches. After a series of control studies had established the chemical compo- 
sition of the gastric Juice, we irrigated isolated intestinal loops with solutiom of the total antigen, this being 
accompanied by hypersecretion, rise in gastric acidity and rise of urea concentration. Repetition of antigen in- 
troduction caused analogous functional disturbances of the stomac h, When we compared the gastric disturbances 
produced after antigen introduction into isolated loop segments of the intestine of dogs with intact and excluded 
vega, it became quite evident that dogs with undisturbed gastxlc innervatlons returned to normal much more 
quickly than dogs with Heidenhain pouches, Besides, the character of the disturbances is dlfferen~ in dogs with 
an intact innervation, introduction of the antigen led to hyposecretlon and decrease in acidity while in dogs with 
excluded vag i there was hypersecretlon and hyperacidity; the gastric urea level rose in both groupL 

We believe that in dogs with Heider~.~dn pouches the sympathetic innervation is preserved and that gattd�9 
functional disturbances after dysentery antigen introduction are due to the sympathetic stimulation of the stllxa- 
renals and the hypophyds (pltuit~in), etc. Thus, the transmission of interoceptlve stimuli from the intestine to 
the stomach takes the reflex pathway with the aid of humeral factors. 

SUMMARY 

Pronounced and prolonged disfunctlon of the stomach resuRs from the in~oductlon of the dysentery bacillus 
antige n into isolated (by Parlor's method) portions of the small and large intestine. This is due to the fact that 
the antigen not only stimulates the nervous apparatus of the intestine, but is also absorbed, lulgation of isolated 
portions of the intestine by ~e Thiry-Vella method, which prevent~ absorption of the antigen ~thls was proved by 
experiments with labeled antigen) is also associated with disturbed function of the stomach, which, however, dif- 
fers qualitatively. Itwas demonstrated on animals deprived of parasympathetic Innervation of the stomach that 
the function is disturbed when the antigen is introduced into the isolated portions of intestines. Thls shows that 
the sympathetic innervation of the stomach and certain hdmoral factors take part in the influence of the Inmsti~ 
on the gastric function. Therefore, both the neuroflex mechanism and the humeral factors participate in Intero| 
ceptive transmission from the intestine to the stomach. 
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