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The resulss of experiments described in the first communication [1] showed that the actlon of the Shiga
dysentery toxin on the mucosa of a perfused section of the intestine of an animal polsoned with the same toxin
produced changes {n the intensity of reflexes from intestinal chemoreceptors,

1t remained unclear whether these changes were caused by the action of the toxic group of the toxin or by
enhanced sensitivity to its antigenic group. The present work is concerned with elucidation of these questions,

EXPERIMENTAL METHODS

A total of 26 experiments was carried out on cats; in 5 of these the anlmals had had 2 preliminary admin-
stration of anatoxin, in 15 the animals were in a state of dysentery Intoxication and in € the animals had been
immunized by dysentery toxin 3 days prior to the experimeni. Anatoxin was prepared by additlon of formalin
to the toxin used,

In the first series of experiments the animals received anatoxin subcutaneously (24 howrs prior to the ex-~
periment) in doses corresponding to 20 lethal mouse doses per 1 kg body weight. In one experiment the dose of
anatoxin corresponded to 40 lethal doses of toxin per 1 kg weight,

Two groups of animals were used in the second serles of experiments, The first group (6 experiments) was
given toxin subcutaneously 4-6 hours prior to the experiment, the second group (9 experiments) was given the
toxin subcutaneously 24 hours prior to the experiment,

The third series of experiments was performed on animals which had been immunized by five administra-
tlons of anatoxin at 5 day intervals and in amounts corresponding to 60 lethal doses of the toxin (14-17 lethal
doses per 1 kg body weight), Fourteen days after the last dose of anatoxin the animals were given 30 lethal
doses of toxin subcutaneously on two consecutive days (a wtal of 14-17 lethal doses per 1 kg body weight). A
critical experiment was performed on the fourth day,

As in the previous experiments, perfusion of an Intestinal loop was used in the present work. The toxin
and anatoxin were fntroduced into the lumen of the perfused segment of the intestine,

The order of experimental procedures remained as before [1}.
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EXPERIMENTAL RESULTS

In all the 5 expertment of the fint serles introduction of anatoxin fnto the lumen of the Intestine exerted
no effect on the pressor reactions elicited by subsequent fntroduction of nicotine Into the vessels,

In four experiments Introduction of anatoxin was followed by application of toxin to the {ntestinal mucosa,
In one of these experiments & slight increase in the reflex blood pressure reaction was noted (a rise of 2 mm of
Hg) In the remalning experiments the reflexes were unchanged, Increase of arterlal blood pressure was elicited
in these experiments, as in the case of healthy animals, by the additlon of 1 ml nicotine in dilutdon 1 x 107¢
{1 y) to the perfusion fluid,

At autopsy no changes were found in the internal organs.

Figure 1 shows the kymograms of one of these experiments. The Inftial stmulation of the intestinal Joop
receptors by nleotine (4 y) gave the 10 an ‘increase In arterial blood pressure equal to 8 mm Hg. Intreduction of
anatoxin ( { !y Imo the intestinal lumen did not cause a rise in blood pressure or stmulation of respiradon. The
magnitude of reflexes to nicodne following Inwoducdon of anatoxin remained as befores €-8 mm Hg (b). Re-
flexes of the same magnitude were obtalned In the course of 52 minutes following fntroduction of the anatoxin,
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Fig. 1. Reflex reactions In a cat in experiment with preliminary administration of
anatoain in dose corresponding to 18 dosss lethal for mouse per 1 kg body welght,
Recerds from Zeove down: arterial blood pressure, initlal level of arterlal blood pres-
sure, resplradon, hase lne of manometer, stimulus marker, time marker (2 seconds).

s i _ zéministraton of anatoxin, i’—— administraton of toxin, f—— nicotne 4 y,

Application of toxin to the intestinal mucosa ( | %) caused no change In the magnitde of reflex blood
pressuze and resplration reactons,

It could thus be concluded, on the basls of this serles of experiments, that inwoducton of anatoxin as well
as of wazin into the intesdnal lumen of animals which had previously recelved anatcxin did not lead to changes
in peessor reactons of arterial blood pressure in response to {ntroduction of nicotine into the vessels, .

Consequently, those changes which were obtained when toxin was given to animals which had been pre-
viously given the same toxln subcutaneously were caused by the state of dysentery intoxication and net by the
acton of the antigen group of the toxin,
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The second seddes of experiments was carrfed ont on antmals in a state of dysentery Intosication, Six
experiments {n this series were performed on anfmals which received toxin 4-8 hours prior to the experiment
{20-30 Ietha! mouse doses per 1 kg body weight). The remaining § animals were taken for experiment 24 hours
after recelving the toxin. The dose was 16-30 lethal mouse doses per 1 kg body weight,
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¥ig. 2, Reflex reactions in & cai following preliminary admini:uation of dysentery toxin

L2 (35 1ethal mouse duses per 1 kg body welght),
Records the same as in Fig. 1, Time marker (5 seconds),’ ~ introduction of nicotine
40 9,

Inwroduction of anatoxin {nto the lwmnen of the perfused Intestinal loop did not change the refl~x arterial
blood pressure reactlon to nicodne lnwroduced lnto the blood vessels of the same loop in a single one of the 8
experiments, Since the magnitude of the reflexes remained unchanged, 30-40 minutes later toxin was Introduced
into the intestinal lumen, In 4 experiment this lad to Increase of reflexes to nicotine ay compared to the inidal
values, In two experiments there was nio chunge in reflexes to nicotine, No changes were found In the internal
organs of these antmals at autopsy.

The changes described avove are presented in Fig. 2. Introduction of 40 y nicotine into the vessels of the
intestinal loop was accompanted by reflex rise of arterial blood pressure by 14 mm Hg. Following applicaton
of anatoxin ( ; %) 1¢ the mucosa of the perfused loop the reflexes remained unchanged over a perlod of 30 minutes,
After 30 minutes (following inwoduction of anatoxin) the reflexes to nicotine ;ose to 24 mm Hg with an unchanged
level of arterial blood pressure, It is unlikely that this rise could be connected with the action of anatoxin since
mmﬁy restoration of altered reflexes was observed after 30-40 minutes, Agalnsi this background toxin'was given
{ f ) (120 lethal doses) 45 minutes after the Inmoduction of anatoxin, Nicotine was given 1 minute after the toxin
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and elicited a prolonged rise of blood pressure of the same magnitude, In 10 minutes the reflex o nicotine
reached 32 mm 1g, exceeding by 8 mm Hg the level of the fnidal reflex. Deepening of narcosis ( }*) did not
lower the magnitude of the reflexes, The experiment was completed 1 hour after administration of toxin, The
reflex rise of arterial blood pressure to admimstraticn of nicotine was long lasting and reached 45 mm Hg, ex--
cecding the level of arterial blood pressure increase prior to application of toxin to the mucosa of e intestinal
loop by 21 mm,

in 9 expesiments of this series, performed on the second day of intoxication, enhancement of reflex re-
acthes to nicotine under the influence of anatoxin was observed In one case only, In the remaining 8 experi-
menis he refléxes were unchanged,

This whole serfes of experiments gives grounds for concluding that the state of Intoxication does not alter
pressor reactions of arterfal blood pressure to nicotine following introduction of anatoxin {nto the luman of the
intestinal loop,

1t can therefore be postulaied that in dysentery Intoxication the sensitivity of intestinal chemoreceptors to
the antigen group of the toxin remains unchanged while their sensidvity to the toxlc group increases,

The third series of experiments (8 experiments) was carrled out or: animals in which the dysentery toxin
was introduced against the background of antitoxic immunity. The animals® behavior revealed no signs of
intoxication, At autopsy no changes In internal organs were found In 5 of the 6 animals. Only in one animal,
which had recelved a very large dose of toxin (43 lethal mouse doses per 1 kg body welght), there was slight
edema and hyperemia of the mucosa in the proximal part of the large intestine, In the same case application
of wxin to the mucosa of the intestinal loop was accompanied by enhancement of reflexes to nicotine (10 y and
4 y). In the other 5 experiments introducton of toxin Into the intestinal lumen did not lead to any changes of
the pressor reactlons of arterial blood pressure,

Figure 3 shows kymograms of an experimnent in this series. Throughout the whole experiment (over one
hour) the inidal magniwde of the reflex reactions to 4 y nicotine (4 mm Hg) was maintained despite two intro-
ductions of the toxin into the intestinal lumen ( } 4, | %),

In this series of experiments the threshold to nicotine stimulatdon was above 19(in 2 experiments— 4 ¥, in
4 experliments — 10 ). Such lowering of sensitivity to a nonspecific stimulant {(acetylcholine) in the presence of
fimmunity has been noted previously by G. Rashkova and co-workers {2},

In the latter experlments the repeated introduction of anatoxin could create conditions of sensitization to
dysentery antigen. However, applicaton of dysentery toxin to the Intestinal mucosa in these experiments did
not affect the magnitude of reflex reactions to nicotine. This can, evidently, serve as proef of lowered sensitivity
of intestinal chemoreceptors to dysentery toxin in immunized acimals, which is also manifested by the absence
of clinical signs of the diseace,

Similar lowering of sensitivity of intestinal vascular receptors to dysentery antigen was obtained by A. G.
Skavrenskaya {3].

Experiments on cats reporied hy G. Rashkova and collaborators also revealed lowering of sensitivity of
receptors in intestinal vessels to the Shiga dysentery toxin in immunized animals {2],

The present investigations give grounds for stating that substantial differences exist between the action of
the antigen and texic groups of the toxin on intestinal receptors,

while in the state of intoxication the sensitivity of receptors to the dyscntery toxin is apparendy increased
[1], this sensitivity Is lowered in antitoxic immunity.

It is possible that lowering of receptor sensitivity to the toxin In immunized animals determines to some
extent the fact that these animals are not susceptible 10 the disease undes the influence of the specific pathogen.
SUMMARY

In condition of dysenteric intoxicztion, changes of reflexes from the chemoreceptors of intestines are due
to the toxic, not the antigenic group of the ioxin. In animals immunized by dysenteric anatoxin the sensitivity
of intestinal recepiors to dysenteric toxin is decreased,
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