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The antibacterial drugs in widespread use in the treatment of dysentery cannot be considered fully effective
since in 22-25 % of cases in which they are used the disease acquires a chronic course [1]. For this reason attempts
to speed up the processes of repair in the bowel are undertaken, by acting on the body as a whole, In this way,
for instance, novocain {5, 6, 7, 8), and magnesium sulfate are used In the treatment of dysentery.

We thought {t worth while to compare experimentally in dysentery toxemia the action of novocalin and
magnestum sulfate with that of the widely used sulfonamide drugs,

EXPERIMENTAL METHOD

We performed 39 experiments on cats, Dysentery toxemia was produced by giving two subcuraneous in«
Jections of Shiga dysentery toxin in a dose of 7-10 lethal mouse doses per 1kg body weight with an interval of 24
hours between the injections, At the same time as the toxin injections and for 3 days afterwards, in 16 experi-
ments novocain was injected intramuscularly (daily dose 0.01 g/ kg) and in 12 experiments = magnesium sul~
fate (daily dose 0.015 g/k g). From 3~4 houss after the injection of toxin, oral administration of phthalyl sulfa-
thiazole was commenced in 11 animals (daily dose 0.2 g/ kg). During 4 days observations were made on the be=
havior of the animal,and its rectal temperature and weight were measured daily. On the fourth day of the tox-
emia the condition of the interoceptors of the small intestine was studied by a previously described method [4]).
After the experiments the animals were autopsied.

The general pattern of the toxemia, the autopsy findings and the character of the interoceptive reactions
of the animals receiving one or other form of therapy were compared with the results of preliminary experiments
on untreated cats [4].

In untreated cats the injection of Shiga dysentery toxin caused the development of a severe illness, accompa«
nied until the 4th day of the toxic effect by diarrhea and loss of weight amounting to 7 %. The temperature was
raised, reaching its peak on the 3rd day. On the 4th day the remperature fell, often below normal. The tempe~
rature range was on the average 1.4° C. Areas of necrosis occurred in the mucosa of the alimentary tract in S out
of 9 cats. In the 4 remaining cats changes in the stomach and bowel were moderate and took the form of hypere-
mia and edema of the mucosa with tiny hemorrhages and superficial ulcers. The intensity of the interoceprive
Intestina; reflexes of these animals was diminished when dysentery toxin was applied to the mucosa of a perfused
Intestinal loop, while that of healthy animals was unchanged.
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EXPERIMENTAL RESULTS

In the 16 cats recefving novocain at the same time as toxin the condition was serfous and differed little from
the condition of animals not receiving novocain. By the 4th day of the toxemia all the cats had lost about 7 % of
their weight. One of them had lost 23 % of its weight. The variation In temperature was on the average 1.2° C.
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l-'lg 1. Experiment dated April 20, 1956. Cat 4150 g in weight. Explanation im
ext.

Interpretation (from above downward );. arterial pressure, original level of arterial
pressure, respiration, zero line of manometer, record of stimuli, time record at 5~
second intervals. Quantity of nicotine expressed in y.

As shown at autopsy, the use of novocain not only did not prevent the development of lesions in the alimen-
tary tract but, on the contrary, in some cases it led to the development of mmwre severe morphological changes.
In 11 animals of this series areas of necrosis were found in the mucosa of the alimentary tract, often larger than
in the control series, and only in 5 animals were moderately severe lesions found in the intestine (hyperemia and
edema of the mucosa, superficial ulceration, hemorrhages).

Interoception in the intestine of 12 of these animals was studied; the 4 remaining cats, being in such 2
serious state, died while preparations were being made for the experiments. In 11 experiments in this series the
introduction of toxin into the lumen of a perfused loop of bowel wasnot accompanied by change in the pressor
reactions of the arterial blood pressure in response to injection of nicotine into the vessel [Fig. 1. In only one ex-
periment was absence of reflex reactions of the arterial blood pressure to nicotine observed.

It was thus shown that the use of novocain does not change the intensity of the reflexes to nicotine. The
character of the interoceptive reactions of the bowel in these cats was in no way different from the same reactions
in animals not receiving novocain. The “removal of pathological interoception® with novocain, recommended
by L V. Sepp [T] is not followed by improvement in the condition of the experimental animals,

The development of lesions in the mucosa of the bowel with unchanged intensity of reflexes after applica-
tion of toxin to the mucosa of the bowel of these animals shows that changes in the interoceptive reflexes are more
likely to be the result than the cause of the pathological process.

The results obtained do not agree with the successful use of novocain in climical practice described above.

In a second series (of 12 experiments) magnesium sulfate was.used. Eleven of these cats were characterized
by a good general condition. These animals differed little outwardly from healthy ones and took their food well,
As a rule they did not develop diarrhea burt they all lost weight (on the average 6%) and their temperature varia=-
tion was 0.9° C.
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The exception In this series of experiments was the development of a severe hemorrhagic enterocolltls in
one cat which died on the 3¢d day after injection of the toxin.

The interoceptive function of the bowel was studied in 11 animals. Application of dysentery toxin to the
mucosa of a perfused portion of bowel in 7 animals did not produce any change in the intensity of the interocep
tive reflexes to nicotine, At autopsy of these cats slight changes were found in the alimentary tract, conststing
of hyperemia and edema of the mucosa, mainly of the distal portion of the small bowel and the whole of the large

bowel.

Fig. 2. Experiment dated June 7, 1956. Cat weighing 3400 g. Explanation in
text. '
Interpretation as in Fig. 1.

Fig. 2 is an illustration of this experiment. ‘The intensity of reflex increase of arterial pressure (10 mm of
mercury on injection of 10 y of nicotine) does not change in the course of 41 minutes after stimulation of the in-
-testinal mucosa with toxin.

In 3 experiments the introduction of dysentery toxin into the lumen of the perfused loop of bowel led to a
twofold increase in the intensity of the reflexes to nicotine compared with the original.

In Fig. 3 are shown kymograms of one of these experiments. Application of dysentery toxin to the mucosa
of a perfused loop of bowel caused, in response to injection of 100 y of nicotine, a rise of 6 to 18 mm of mer-
cury in the arterial blood pressure. The intensity of the reflexes was restered after 50 minutes.

In two of the three animals the morphological changes consisted of edema of the mucosa of the alimentary
tract and hemorrhages in the pyloric part of the stomach or the beginning of the duodenum. The third animal de~
veloped edema of the mucosa only.

In only one experiment did the introduction of dysentery toxin into the lumen of the bowel lead to suppression
of the reflexes to 100 y of nicotine for a period of 43 minutes. Only in this case was there formed a smail (0.2 x
x 0.6 cm) localized area of necrosis in the mucosa of the duodenum.

In control experiments in which magnesium sulfate was not given, severe toxemia developed in the 4th day
as a result of the action of the dysentery toxin. Introduction of toxin into the lumen of the perfused intestinal loop
led to a persistent lowering of the reflexes o nicotine, These animals showed severe hemorrhagic areas of necrosis
in the stomach and duodenum and edema of the mucosa of the large bowel,
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These experiments showed that In experimental conditions the parenteral administration of magnestum sul-
fate considerably weakens the action of dysentery toxin,
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Fig. 3. Experiment dated May 18, 1956. Cat weighing 3050 g. Explanation
in text.
Interpretation as in Fig. 1,

Our results shiad no light on the mechanism of this positive effect. It is difficult to connect it with the nar-
cotic effect of magnesium sulfate since the doses used were much too small,

The positive results from the use of magnesium sulfate in experimental dysentery toxemia and its good
therapeutic results in acute and chronic dysentery [2, 3] give grounds for further study of this drug and also for its
use in the therapy of dysentery.

The most severe toxic effects developed when sulfonamide drugs were given (11 experiments). On the 4th
day of the illness the condition of these animals was far more serious than the conuols, However, their loss of
weight was rather less — 6 %, possibly on account of the greater edema of the tissues. The variation in the tem-
perature, like the control group, was 1.4° C. Two cats in this senes died on the 3rd day and one on the 4th day
of toxemia, The morbid anatomical picture was completely in keeping with the severity of the disease. In 10
animals were found severe changes in the alimentary tract, including areas of necrosis in the pyloric part of the
stomach. In only one cat was the degree of involvement of the bowel moderate (hyperemia, edema, small he-
morrhages).

Study of the interoceptive function of the intestine of these animals (8 experiments) showed a marked low-
ering of the pressor reactions to injection of nicotine into a vessel after application of dysentery toxin to the
mucosa of the perfused loop of bowel (3 experiments). In 2 experiments 2 diminution of intensity of the pressor
reactions of the arterial blood pressure was also observed, but against a background of unstable reflexes, and in
2 experiments there was a small rise in the intensity of the reflexes to nicotine (from 10 to 14 mm of mercury).
In one experiment no changes in the reflexes could be obrained.

The results obtained show that sulfonamide drugs have no antitoxic action in poisoning due to Shiga dy-
sentery toxin in cats.

On the contrary, their use greatly aggravates the course of the poisoning.

In respect of diminution of the toxic effects, the results of these experiments are not in agreement with
the successful clinical application of the sulfonamide drugs. It must be remembered, however, that in our ex-
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periments phthalyl sulfathfazole was used not In fnfection but in toxemfia, the severlity of which probably caused
the appearance of toxic propertles of the sulphonamides,

SUMMARY

Intramuscular infection of novocain In dysentery intoxication does not improve the general condition
of the animals, Magnestum sulfate used in the same conditions relieves the course of this disease, Sulfz-
nilamide preparations have no antitoxic effect in dysehtery intoxication. '
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