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Dysentery produces prolonged and diverse functional alterations of the gastraintestinal wact, pardcularly of
the stomach {3, 6, 8] with pronounced morphological changes [11] which have a great influence upon the course
-of the diseass,

The goal of the present investigaton was an examinaton of the alterations produced experimentally in the
gastric functions of dogs when both the large and small intestines are subjected to long~term irritation with the
complete antigencf the Flexner bacillus. 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 funcional dis-
turbances occur in the animals [1] as well as separate elements of the dysenteric process [5, 12, 13, 14, 15]. K.M.
Bykov and V.N. Chernigovskii applied the exotoxin of the Grigor'eva Shiga bacill or the Flexner endotoxin to
the interoceptors of dog small intestine and produced a prolonged, if slight, rise in the biood pressure and also a
deepening and increased rate of respiration. In view of the results obtained by these workers we also employed
dogs as our experimental anirals,

EXPERIMENTAL METHOD

The studies were conducted on 21 dogs with Basov fistulae and intestinal loops fsolated by the Paviov of
Thiry-Vella method; two dogs had a Paviov pouch, and three had Klementsevich-Heidenhain pouches in addi-
tion to an isolated intestnal 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 state of "rest™ Gastric secretion in the dogs was stimulated by means of sham feedings
lasing 10 minutes, so that the animals with the Pavlov or Heidenhain pouches swallowed 100-200 g of meat.
The functons of the stomach were studied for secretory activity (amount and acidity of gastric juice), excretory
activity (urea in the gastric juice and chromatoscopic findings) and motor activity (rate of passage from stomach
to intestine of 2 2% solution of starch),

EXPERIMENTAL RESULTS

After recording the normal gastric actvity in the experimental animals, we introduced the antigen of the
Flexner bacillus into the isolated intestinal segments. In some of the experiments we used antigen tagged with
radioactive phosphorus according to the method of M.Ia. Ko,



Either immediately at the conclusion of the sham feeding or 1-2 minutes before its conclusion, we Intro-
duced Into the segment of the intestine isolated by the Paviov methed a sokutionof the complete antigenand the
fistula was then closed with a plug. While the condition and behavior of the animals remained within normal
limits, the gastric functions became altered: there was observed a moderate hyposecretion with decreased acid-
fty, a rise in urea concentradon in the gastric juice, a slowing of the removal of neutral sed and a delay {n evace
uaton. The {ndicated funcuons were restored at varying time intervals; the motor acuvity lagged behind the
secretory -excretory. These findings agree with the material obtained by K-M. Loban [8) who studied dysenteric
pattents. A repctition of the antigen introduced 16-17 days later produced alteratons in the general condidon
of the animals such as restlessness, vomiting, temperature elevation, some leucocytosis, etc., as well as more
pronounced and prolonged gastric functional disturbances in the direction of hyposecretion, decrease of acidky.
rise in urea concentration, slowing in the removal of neutral red and delay in evacudton,

We conducted analogous experimems using proteus antigen and found that this neither altered the general
state of the animals nor changed their gastric functions. Later, we attemnpted to analyze the individual elements
of the upset gastric functions produced by the dysentery antgen applied to the intestinal mucosa since this prob-
lem is still in dispute [4, 8, 10),
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Fig. 1. Quantity of gastric juice secreted by dog Damka after the isolated
segment of the small intestine had been irrigated with Flexner antigen,

The antgen in these experiments was permitted to remain {n the isclated intestinal segments for an hour
during which time it not only acted upon the receptor apparatus but also became absorbed partially. In order to
exclude, as far as possible, any toxic effect of the antigen, the isolated intestinal segment with both its ends just
under the skin was irrigated with antigen and then rinsed with physiological saline. This frrigation did not affect
the general state of the animals nor did it alter in any substantial manner the gastric fuuctions (Figure 1). Repe-
tition of the Irriganon was accompanied by persisting gastric juice hypersecretion (Figure 1 - right side of graph)
lasting for 37 days; acidity fluctuations at the upper limits of normal and often exceeding them. The concentra-
ton of the urea was within normal limits while gastric emptying of starch solution was hastened. Thus, the anti~
gen irrigation of the small intestinal ssgment produced imitation of nerve receptors and was accompanied by dis~
turbances of gastric functions; the character of these disturbances was different from those produced by the anti-
gen when it was inzoduced for one hour and had the opportunity to become absorbed. -

Analogous experimenis were conducted on dogs with isolated loops of the large intestine. When the bac~
terial antgen was placed into this loop for an hour, there was no visible change in the normal behavior of the
animals even though the gastric functions underwent a few alterations (rise in urea vcacconuation of the gastric
juice, more rapid evacuation, etc.). The second and third inroductions of the antigen (after 11-15-70-80 days)
was accompanied by rise of the body temperatures of the animals, great restlessness and retching movements.

The amount of 3-hour gastnc secretion reached 25-40 m1 while before the antigen had been introduced it wtaled
75-1C0 mL. The free and combined hydmchlonc acidity diminished sharply; the speed of removal of neutral red
decreased; the urea concentration of the gastric juice remained elevataed (Figure 2) and returned to base levels

only occasionally. These deviations were observed to persist for the 60-78 days of observation without a tendency
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Fig. 2. Urea concentration in the géstxic juice of dog Belka after Flexner antigen had been in-
troduced Into an isolated segment of the large intestine.

to normalizadon, Our experimental material has clinfcal confirmation 6..8).

~ Intreduction of the antigen into the fsolated segments of the large and small intestines did not always pro-
duce identical disturbances in gastric functon; this is understindable if one stops to consider the peculiarities
of the anatomic structure and innervation of the different portlons of the gasuolntestinal tract.

: One must note that irrigation with dysentery antigen of the isolated segments of the large intestine did not

affect the behavior of the animals but did result in some alterations of gastric activity; the second and third ir-
rigation with antigen (after 22-60 days) led to analogous but more pronounced and prolonged gasti< functional
disturbances there was hypersecretion of gastric julce (Figure 3), moderate increase in acidity, slowed removal
of neutral red;” urea concentration on some days exceeded base levels. Gastric motor actvity was unchanged
on some days but, more frequently, it would slow from 20-30 to 40-60 minutes,
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Fig. 3. Quantty of gastric secretion in dog Nalda after an isolated segment of the large
intestine had been irrigated with Flexner antigen.

When dysentery antigen was used to {rrigate isolated intestnal segments, {.e., stimulate the first link of
the reflex arc from the receptor field, gastric function was disturbed, this being taken as proof of the reflex na-
ture of these disturbances. This hypothesis was supported by us in experiments in which we employed tagged an-
tgen (actvity of 643 -780 impulses per minute) in the immigation of {solated intestinal loops. During the 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
blocd. We must suppose, then, that the observed alterations were reflex in nature. When, however, the antigen
was allowed to stay within the loop for an hour, there was not only reflex imitation but also some absorption.
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Therefore, the gastric disturbances were not analogbus since thers had been absorbtion of the antigen and the
gastrlc altierations were no longer purely reflex in naturs,

To clarify the role of the receptor apparatus in the transmission to the stomach of intestinal impulses, wa
frrigated the 1solated loops with a 2% novocain solution before Introducing the antigen, In these cases we alse
obtained disturbances of gastric functlon but differing somewhat from those seen {n animals having an intact
receptor field, Functonal gastric disturbances occurring in dogs whose intestinal mucosa had been anesthesized

o exclude receptors prove that the mechanism of transmission includes other than purely nervous paths,

To rule out the vagus nerve in the wanunission of {nteroceptive impulses, we performed experiments on
dogs having Isolated Heldenhain pouches. After a serles of control studies had established the chemical compo=
sitfon of the gastric juice, we irrigated isolated intestinal loops with solutions of the total antigen, this being

" accompanied by hypersecration, rise in gastric acidity and rise of urea concentration. Repatition of antigen in-
troduction caused analogous functional disturbances of the stomach, When we compated the gasuic disturbances
produced after antigen {ntroduct{on {nto {solated loop segments of the intestine of dogs with {ntact and excluded
vagl, {t became quite evident that dogs with undisturbed gastitc innervations returned to normal much more
quickly than dogs with Heldenhain pouches, Besides, the character of the disturbances is different: in dogs with
an {ntact innervation, inroduction of the antigen led to hyposecretion and decrease {n acidity while {n dogs with
excluded vagi there was hypersecretion and hyperacidity; the gastric urea level rose in both groups,

We belleve that in dogs with Heldenhain pouches the sympathetc innervation i3 preserved and that gastre
fanctional disturbances after dysentery andgen inwoduction are due to the sympathetic stimulation of the supea-
renals and the hypophysis (pltuitrin), ete, Thus, the transmission of interoceptive stimull from the intestine to
the stomach takes the reflex pathway with the aid of humoral factoss,

SUMMARY

Pronounced and prolonged disfunction of the stomach results frotn the introducton of the dysentery baciilus
antigen into fsolated (by Pavlov's method) pordons 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. Irrigation of isolated
portons of the intestine by the Thiry-Vella method, which prevents absorpdon of the antgen (this was proved by
experiments with labeled antigen) is also assoclated with disturbed function of the stomach, which, however, dif-
fers qualitadvely. It was demonstrated on animals deprived of parasympathatic innervation of the stomach that
the function is disturbed when the antigen is introduced into the {solated portions of intestines. This shows that
the sympathetic innervation of the stomach and certain humoral factors take part in the influsnce of the intestine
on the gastric function. Therefore, both the ncurofiex mechanism and the humoral factors participate in {ntero-

ceptive wansmission from the intestine to the stomach,
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