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In receat years, considerable success has been achieved in the study of staphylococcal enterotoxtin, How-
evey, the mode of action of the toxin has been comparadvely little lnvestigated,

J. Lavergne, J. C, Burdin and J. Semmelet (4] concluded from exparlments on two cats that there was no
symnpathoeplic action,

M. Bayliss [3] suggested that the dlrect action of the toxiit on the perfpheral nervous system was of consider»
ably greater importance in the etology of vomiting than was any direct action on the vomiting center,

1. Richmeond and C. Reed [5], in their experiments on {solated sections of rabbit dntestlne, concluded that
the staphylococcal enterotoxin exerts a direct action ou the smooth muscle of the intestine,

Our observatons were made on cats, kittens, and pupples which were given filtered extracts of the toxin
inwavenously, per os, and Intraperitoneally: this caused gasurointestinal disturbance (dlarthea and voming) as
well as central nervous effects (staggering gait, wemor, convulsions),

These observatons were aur starting point in the investigaton of the mode of acton of enterotoxin fil-
wates. We therefore carried out several experiments on adult cats under wethane anesthesia and with no inter-
ference to the nervous connections, Alwgether, we Investigated 51 caws varying In welght from 2,200 to 4,000
grams,

Filoates of the enterotoxin were taken from staphylococcal sizalns which were effective ia producing the
gastointestinal syndrome in cats, kittens and pupples,

EXPERIMENTAL METHODS

The method of preparing the entzrotoxin filtrate was as follows. A 24-hour agar cultwe of the staphylo-
coccus, known to produce the enterotoxin, was ransplanted 1o 2 nutrient medium and incubated in a thermostat
for taree days, An amount of CO, equal o 25-30% of the volume of the vessel was Inwoduced dally, On the
fourth day the culture was filtered through a sterile steatite illter, In order w destroy the thermolabile hemolysin,
the lethal filirate of the toxin was heated for 30 minutes In a bath of boiling water, In order to exclude any
effect of the nuuidve medium, we carrled out a conuol experlment in each group, using uninfected medium,

In the flrst experiments, we studied the effects of the filtrates on the yastrointestinal mot!lity of the cat
in sw,

958



The experlinents were catried out as follows (using the principle of N, P, Nikolaev a5 modifjed by the
department of Pharmacology of the Lvov tedical Institute), A laparotomy was performed under urethane anes-
thesta, After we cut the omentwn and placed ligatures on the greater curvature of the stomach, small, and
large intestines, we introduced a glass cylinder (13 cm long and 7 cm in dlameter, open at both ends) {nto the
peritoneal cavity, The cylinder was held in a vertical position In a holder, and 100-150 mi of Ringer-Locke
solution heated to 38-38'C was poured through {ts upper end {nto the peritoneal cavity, Each of the three liga-
tures from tha stomach, small, and large intestlne were brought to the outside and connected to the recording
system, The contractions were tecorded on ordinary paper by glass Ink recorders attached to levers,

After recording the norimal conuactions of the sto;nach and intestines, 2 ml perl kgof the filirate were
given Intravenously, but the amount was not allowed 1o exceed 6 mL

EXPERIMENTAL RESULTS

Twenty-one cxperiments on the effect of staphylococcal enterotoxin filirates on gasuic and intestinal
motility were carrled out, A record was made of the changes {n moullty of the stomach and intestine as affec
ted by the staphylococcal enterotoxin filurate. Injection of the flirate caused an Increase in gastrointestinal
actvity,
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Fig. 1. The effcct of staphylococcal enterotoxin filtrate (swain No, 1594) on the motlity
of stoinach and {ntestne in the cat. Shows increase in contractions and tone.

The effect on both tone and rate of contraction Is shiown fn Fig. L,

in six control expertments with filtrates from uninfected media ard from rontoxlc sualns of staphylococ-
cus, there was no effect on the motlilty of the stomach or small Intestine. In the experimerts on the effect of
the medium, there was a reduction In tone of the large intestine, and In two experlments the gasuric tone was
also reduced.

Having established the effect of the filtrate on the motlity of the gaswointestinal tract, we then studied
its action on the stomach and Intestine after their motility had already been reduced by other means, For this
purpose we used adrenalln, auopine, and papaverine,

After the motiltty of the intestine had been reduced in this way, the enterotoxin filrate was glven Inta-
venously. Alogether, 17 experlinents were carrled out,

In adrenalin-treatedanimals, inuavenous Injectons of enterotoxin filtrate caused an increase in tne of all
parts of the gastxolmesdnal wract, There was an increase (n the motllity of the small and large {ntestine, In
animals which had been weated with papaverine, there was a small increase In tone of all paris after enterotoxin
filtrate was glven. After avopine administration, the effect of enterotoxin filtrate was much less marked, There
was sometimes a small effect on the large Intestine,

For a more complete Investigaton, we carried out experiments with enterotoxin filtrates on spinally uan-
sected antmals. Seven of these experlments were performed,
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Ticse gave shmtlac results, However, spinal section caused a considerable change in the thythm of the
coatractions, there belng a greater change in the actual contraction movement than In the relaxaton,

Finally, we studled the effect of "pure® enterotoxin flitrates on lsolated sections of cat and rabblt intestine
both with and without preliminary teatment with adrenialin and gynergen, or with cholinergic substances such as
atopine, pylocarpine, and carbocholine,

These experiments showed that the staphylococcal enterotoxin flitrate increases the motlty of fsolated
gut sections, increasing the tone, amplitude, and frequency of the contwraction, Thus, there was an Increase In
tone {n 47 out of 58 experiments, an increase in amplitude in 42, and an increase in fiequency In 27 experi-
ments, The control experiments showed that the effect of the steriie medium Is 1o reduce the tone as well as
the amplitude and frequeacy of the contracdons,

Filzates of pontwoxic staphylococcal cultwes and filtrates of sierile media also reduced the modlity of
isolated sections of Intesdne (Figs, 2, I

Fousteen experiments were carried out to find the effect of enterotoxin filzates on fsolated sectons of
intestine which had beea previously weated with adrenalin, After recording the normal contractions of a sulp
of catintestine, 1-3 dropsof0,19: adrenalin In 100 grams of Tyrode solutlon were introduced, After 10-15
minutes, 3 mwlof enterotoxin fliuate was added, '

Tuese experiments showed that the effect of the enterotoxia fijtrate on a toneless loop of smail intestine
was o restore the wne and © Increase the frequency and amplitude of the contractons,

In further experiments, adrenalin was added after the enterotoxin, When this was done the adrenalin fatled
o produce 3 complete relaxation.
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Fig. 2. Reactioa of Isolated surip of small intestne o staphylococcal enterotoxin filwate
(strain No. 1157), Ume intervals 20 seconds,

Fig. 3. Abolition of moulity after the additlon to a strip of sinall intestsie of a non-
enterotoxic staphylococcal {lluate (strain V4D-46), experiment No, 156, Thme intervals,
20 seconds,

Nineteen experlments were arranged w livestigate the actlon of staphylococcal enterotoxin filirate on
Isolated strips of Yhe small ini_stine of 2 cat already stmulated by gynergen, These experiments showed that the
enterotoxin caused a further Increase of tone and frequency of contracton over and 2hove that caused by the
gynergen,

in 18 experiments with auopine, It was shown that this drug constderably reduces the stlmulant effect of
the eaterotoxin on fsclated surips of small intestine, The addidon of the enterotox(n after awopine reduced the
tone, amplitude, and frequency of the contractions, In 14 experiments, after sumulating the moulity of strips
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of rabbit small intestine with the enterotoxin, we added three drops of 4 0,%% solution of avopine, The auoplne
caused a conslderable recuction in tane and In the amplitude of the contractonis which had bezn increased by
the action of the enterotoxin,

The following 43 experlments were carried out with pilocarpine and carbocholine After the stimulant actlon
of ptlocarpine, the addition of enterotoxin flirate had no clear effect, and in half of the experlments there was
even some reduction in the amplitude of the contractions, Similar effects were noted with carbocholineXhus in
experiments the typlcal sthnulant effect of the enterotoxin flitrate was not shown,

_ Our experiments showed, therefore, that the staphylococcal enterotoxin Tiltrate applied to cats in situ had
a stimulant effect on gastrointesunal motility, The effect was thown most suongly in the large intestine, less
strongly In the small Intesdne, and least of all In the stomach,

It was establlshed that there was an increase in the tone of the smooth mus ‘e of the gut In anlmals pre-
viously treated with adrenalin and papaverine. Some reduction {n motiilty was found in animels teated with
atropine, The {ncrease in smooth muscle tone caused by the enterotoxin in adrenalin-treated animals shows that
the adrenergic nerve fibres of the intestine play hardly any part in this actlon,

The absence of any increase in smooth muscle tone in animals receiving the enterotoxin after preliminary
treaunent with atropine, shows that the entercioxin can stimulate the cholinergic nerves, The same conclusion
applies in the case of the animals ueated with papaverine,

The increase in the motilty of stomach and Intestine resulting from the enterotox!n appited to antr~1ls
aiter spinal sectoun, confirms the cholinergic nature of the acton, Experfments with {solated suips of intestine
show that the entcrotoxin directly increases the motility. This effect Is less clearly shown with atzopine, and Is
reduced by subsequent application of the latter. Sympathotropic substances do not change the above reaction,

The effect is progressively less in the large intestine, small intestine, and stomach, respectively.

Thus sympathomimetic substances have no effect on the sensitivity of the animal o the staphylococeal
enterotoxin,

The cffect of the enterotoxin {s mediated by cholinerglc nerves, and i3 shown by an increase {o the muscular
tone of the Intestine and by a reduction {a this reacdon i awopinlzed animals, as well as by a reductlon in tone
when atopine s given after the enterotoxin,

SUMMARY

It was established in experiments on cats in situ that enterotoxin excites the motor activity of organs of the
gastrointestinal tract. vhe most pronounced reaction to staphylococcus enterotoxin occurred in the large intestine,
then the small intestine ¢ .d stonach respectively, Pharmacological substances which enhanced the sympathetic
reactions had no effect on the sensitivity of the animal to staphylococcus enteroioxin, Experiments were carried
out to study the effect of enterotoxic staphylococct on the motor activity of the isclated strips of small {ntestines
of cats and rabbits. It was shown that caterotoxin excited the motor activity and increased the tonus, amplitude
and frequency of contractions, On the basis of these experiments it may be suggested that staphylococcus entero-
toxin possesses & cholinergic’effect,

A Russian,
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