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In Communicaton 1 results of our experiments on the effect of staphylezoccus enterotoxin ca the motor
funcdon of the stomach and Intestine of sudmals were presented. These experlments showed that the cholinergle
effect of staphylococcus enterotoxin played an Important part in the mechanism of {ts action on the digestive
organs,

The presence of vagotropic actlon shown by staphylococcus enterotoxis with respect to the fmtestine gave
immediate grounds for supposiag that it would have an active effect on the circulatory apparatus.

Further reactdons occurring in the Sody under the influence of enterotoxin fliwates from stagiylococet on
the clrculatory apparatus were invesdgated, The experiments were performed on 71 cats, Our hrsestigations
were confined o an attempt o tolve a Himited problem within the complex of reactions occurring under tete
conditons; this linited problem posed the question whether the circulatory apparatus was affected in staphylocoe-
cus enterotoxin polsoning and what were the basic mechanisms of such involvement,

This problem had zot received experimental Investigation,

EXPERIMENTAL METHODS

The flrst serles of experiments was concerned with the effect of staphylococcus enterotoxin em the arterial
blood pressure of intact animals. & totwal of 22 experiments on 17 cats was carrled out,

The expertmental method cousisted of recording arterial blood presswre in cats, under ur=thane anesthesia,
before and after intravenous adminiswation of staphylococcal enterotoxin filirates, The pressure iz the common
carotid artery was recorded by a spring manometer, and in 6 cases by a mercury manometer. Respiration was
tecorded by means of a Marey®s tambour,

Staphyiccoccal enterotoxin filrates were introduced (in doses of 2 ml/ kg) into the jugular wein which,
ifke the common carotid artery, was exposed prior to the experlment,

The filrates tested were of those staphylococcal strains which produced food polsoning and emerctoxic
syndromes when tested on kittens and pups. Sterile nutrlent medium and fllwate of staphylococcal swrain which
did not possess enterotoxic properties were used as conwols,

EXPERIMENTAL RESULTS

A definite arterial blood pressure reaction was observed upon intravenous administration of szsphylococcal
enterotoxin filrates in doses of 2 © 6 ik,
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Lmmediately after injecton of the enterotoxin filtrates there was a considerable ¢rop in blood pressure,
lasting up to 24 minutes and followed hy a subsequent levelling out, In some experiments, mainly when large
doses of ths filwates were glven, 3 second fall in blood pressure occurred and in many cases resulted in the
animal's death, The average fall of systolic prescure was 43 mm Hg, of diastolic pressure — 38 mm, The rate
of cardiac contractons was increased in the majority of the experfments, Duration of the drop in blood pressure
was, in some casey, over one hour, The blood pressure did not return to the original level in any of the experi-
ments (Fig. 1)..

In addition to a fall in biood pressure and acceleration of the cardiac rhythm changes 'in respiration were
observed {n most of the experiments, The respiratory excursions increased lu frequency with a stmultaneous
diminution fn amplitude; this occurred most frequently immediately after injection of the enterotoxin filtrates,
The ampltude of resplratory movements began to Increase towards the end of the experiments.

Seven control experiments showed that sterile nuwrient medium, used for growing the staphylococcal entero-
toxin, and filwates of staphylococcal szains without enterotoxic properties produced a rise of arterial blood pres-
sure in the experimental animals,

The fact that intravenous injection of sterile nutrlent medlum caused a rise of arterial presswre lends further
support to the conclusion that the observed drop in blood pressure was undoubtedly associated with the actdon of
staphylococcal enterotoxin filwates,

it is known from clinical observations that facfal pallor snd lowering of blood pressure are assoclated with
cases of food polsoning of staphylococcal origin. The vasomotor reaction and fall of blood pressure in these
patients are evidently connected with the action of staphylococcal enterotoxin on the clrculatory apparatus, This
is fully confirmed by our experimental studies of this question. However, this does not provide a definite answer
as to the mechanism of the reaction since it could arise from: 1) impairment of central regulation of blood
circulation (collapse), 2) involvement of peripheral blood vessels (by analogy with the action of arsenic) and
3} impaimment of cardiac activity.

Experiments on cats following administration of adrenalin, awopine and papaverine were carried out in
order o elucidate the mechanism of blood presswre lowering caused by staphylccoccal eaterotoxin filrates. In
all the experiments the blood pressure was recorded by means of 2 mercury manometer,

$ix experiments were staged against the background of adrenalin action, 1 ml/ kg adrenalin in concentra-
ton 1:10,000 was given intravenously and the reaction obtained was similar to that observed in fntact animals:
fail of blood pressure and acceleration of the cardiac contracton rate,

The response to enterotoxin filtrates against the background of adrenalin action, which produced enhanced
sensitviry of organs and tssues to adrenerglc reactons, was thus similar to that obtained in the preceding serles
of expsriments on intact animals, Had the staphylococcal enterotoxin flltrates affected adrenerglc reactons
iaversion of the response could have been expected.

The next § experiments were performed on atropinized cats. Awopine was given intravenously in the dose
of 0.0005 g per 1 kg body weight in the form of a 0.1% solution of atropine sulfate (0.5 ml/kg). Asln the
preceding experimeuts, a fall in blood pressure and acceleration of the rate of cardlac contractions were obseived,

1t should be noted that, in comparing the blood pressure values, in two cases there was even an increase
(experiments Nos, 5 and 6), while in the remaining experiments, except No, 1, there was a slight lowering of
blood pressure averaging 30 mm Hg, i. e., less than in the experiments with adrenalin cited above (46-39 mm Hg).

The experiments {n which adrenalin and awopine were used pointed to a definite relation between blood
pressure and the activity of the central sections of the autonomic nervous system. The results of these experiments
thus do not contradict the proposed hypothesis but do not provide direct proof of it, Four more experiments were
therefore carried out, with administration of papaverine as a myotropic agest,

Intravenous administration of staphylococcal enterotoxin {iltrate against the background of papaverine
acticn was follewed by appreciable fall in blood pressure, The systolic pressure fell by an average of 40 mm Hg,
the diastolic — by 31 mm; in experiments with adrenalin the systolic pressure fell by an average of 46 mm,
diastolic — by 39 mm, and in those with atopine the former fell by 30 mm on the average.
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In subsequent experiment the influence of enterotoxin filtratss on the arterial blood pressure of cats was
determined after preliminary transection of the spinal cord.

In all 4 experiments the staphylococcal enterotoxin flitrates produced lowering of blood pressure but o a
lesser extent than in experiments on animals with intact spinal cord,

These data not only do not contradict but definitely support the working hypothesis of vagotonic nfluence
of these filtrates,

1t is known that parasympathetic impulses are excitatory with respect to hollow smooth-muscle viscera of
the gastro-intestinal wract and lnhibitory with respect to the smooth muscle elements of the vascular wall,

The serles of experiments on andmals pretreated by various autonomic polsons (awopine, adrenalin, papav-
grine} prior 1o administration of staphylococcal enterotoxin filtrates thus showed that the latier maintained thelr
characteriste actlon under these conditions, causing hypotension in the experimental animals,

As already mentioned, the extent of blood presswe lowering was least marked in the étmpinized animals,
These findings suggested that preservation of the animal’s reaction to administration of enterotoxic filtrates after
weatment with sutonomic polsons could depend on the ability of the organism to mobllize i compensatory
adaptation.

Sirce the administration of sutonomic polsons could be associated with changes in the function of some
organs leading to changes in the activity of others, it was declded to stage the experiments under more ®pure®
conditions, using the classic isolated heart method,

The experiments were performed on hearts isolated by the Kravkov technic, The animals used were adult
cat. Following isolatdon, the heart was perfused for 15-25 minutes with Ringer-Locke solution warmed to 37",
When 8 stable background of -activity was established, the heart was switched to perfusica with staphylococcal
enterotoxin filtrates in dilutions of 1:50-1:100. A total of 14 isclated heart experiments was carried out,

It was found that perfusion of the fsolated cat heart with a solution of staphylococcal enterotoxin filuate
led to rapid cardiac arrest in diaswole. Such arrest occurred in 11 of the 14 experiments, while tradycardia
accompanied by diminished suength of cardiac conmactions was observed in 2 experimenty,

Subsequent washing of the heart with nuulent medium failed to restore its activity in 6 cases and led to
wansient resumption of activity in 4 cases. No washing was performed in 4 cases (Fig. 2), In 6 of the 7 conwol
experiments the amplitude of cardiac conwactions showed some increase under the influence of sterile nutrient
mediumn, The rate of cardiac contracdons increased in § cases,

The staphylococcal enterowxin is thus characterized by marked toxicity with respect to the isolated heart,
causing its arrest in high diluton in Ringer-Locke soluton,

Consequently, the hypotensive acton of staphylococcal enterotoxin may be atiributed to the depressive
effect of the enterotoxin both on the vasomotor centers and the heart muscle,
S5UMMARY

The effect of staphylococcus enterotoxin en the circulatory apparatus was investigated, Experiments were
conducted on cats, It was established that there {s a fall in the blood pressure in intravenous injecton of staphy-
lococcus enterotoxin. Experiments which were carried out on animals in which awopine, adrenalin and papav-
eiine were previously administered showed that in these conditions ente otoxin, likewise, causes hypotonia,

It was also demonstrated that the isolated heart is arrested in the diastolic phase under the effect of staph-
ylococcus enterotoxin,

The rasults of these experiments allow us to conclude thatthe effect of staphylococcus enterotoxin is mostly
manifested by way of the elements of the parasympathetic portion of the nervous system,
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