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In Communication 1 results of our experiments on the effect of ,tap,hyle~occus enterotoxin ~ ~he motto 
function of ~ e  stomach ~nd In ,~z~e  of ~&~aals were ~ e ~ i .  These experimen~ showed that ~ cholinergic 
effect of st~phylcmoccm enmro~xin played ~n impoten t  pa~t in t~e mech~L~m of its action on tb ,  d ig~ iv~  
otgam~ 

The p re~nr  of vagotrople ac~on ~ho~n by st~phy~=occu~ e~ter~o~:L~ with respect to the L ~ . s d ~  g~ve 
l m m e d i ~  grounds [or suppl ing ~ a t  it  would have an active effect  on t:~ circulatory apparatus. 

Further r~ac~ions occurring in L~e body und~ ~ e  influence of emerozox!n ftl~ate~ from ~ t ~ l o c o c ~  on 
thr circul~tory *pp~ratm were invesdgat,  d. X~.~e experiments were p~rformed on 71 cam Our k t ~ t i g a d ~  
~e~, confined ~ an at~mp~ ~ solve a t imi~d problera w l ~ n  ~ complex of reactions occurring ~ader t~et~ 
condltlom~ this limited pro~em pond  ~ e  qt~,~on whether the cLreuLatory ~pp~ratus was affect~s~ L~ s ~ # y l o c o c -  
cm enterotoMn poisoning and i#b.~t were the l~sic mec~anlm~s of such Involvement. 

This p~oMem had not ~ec~fved expe,imental lnv~tflg&flon. 

E X P E R I M E N T A L  M E T H O D S  

The first ~rles of experLments w~3 concerned with the effect of staphylococem en~etotoxin on the arterial 
blood pressure of intact animah. A totzl of 22 expertxn.ents on 17 cau  was carried out. 

The experimental method cor~isted of recc, ding z~eer~al blood pressure in cats. u~der uretV~e ~d~sia~ 
before and after Intravenous ~dminlstza~on of s~phy]ococc~l em~rotoxin fll~ates. The presume ~ ~ o:r 

carotid artery was recorded by a spring manomezer, and in 6 cases by a mercury manometer.  R ~ r a d o n  was 
tecorded by means of a Marey's t~mbom. 

St~phyic~:~ccaI enterotoxfn filtrates were introduced (in dose~ of 2 ml /kg)  into the jugular ~v,._3n ~..ich, 
tike ~r  common carotid artery, wa~ exposed print to ~ exp~iment.  

The filtrates tested were of ~hose staphylococcal strains which produced food poisoning and ~ r c t o x i c  
,yndromet when tested on kittens and pups. Sterile nutrient medium and filtrate of staphylococca.t s~rain which 
did not possess entedotoxie pro~rtles were used as controls. 

E X P E R I M E N T A L  RESULTS 

A definite arterial blood pressure reaction was observed upon inttxvenom administration of s~phylococcal 
ent~rotoxin fllt~ate, in do~s of 2 to 8 ml. 
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Immediately after injection of the entcrotoxin filtrates there Was a considerable drop In blood pressure, 
lasting up to 24 minutes and followed by a subsequent levelling e e l  In some experiments, mainly when large 
doses of tha filtrates were given,, a second fall tn blood pressure occurred and in many cases resulted In the 
animal's death, The average fall of systolic pres.~ure was 43 mm Hg. of diastolic pressure - 36 ram. The rate 
of cardiac contractions was increased tn the majority of the experlmenu. Duration of the drop In blood pressure 
was, in mine cases, over one hour. The blood pressure did not return to the ongtnal level In any of the experi- 
ments (Fig. 1), 

In addition to a fall in blood pressure and acceleration of the cardiac rhythm changes'In respiration were 
observed in most of the experiments. The respiratory excursions increased la frequency with a slmultaneout 
diminution in amplitude= this occurred most frequendy immediately after inJeetic~a of the enterotoxln flltratet, 
"Ihe amplitude of respiratoqr movements began to increase towards the end of the experiments. 

Seven control experiments showed that sterile nutrient medium, used for growing the staphylococcal entero- 
toxin, and filtrates of staphylococcal strains without enterotoxlc properties produced a rise Of arterial blood pres- 
sure In the experimental anlmah, 

The fact that intravenous injection of sterile nutflent medium caused a rise of arterial pressure lends further 
support to ~e  concludon that the observed drop in blood pressure %as undoubtedly associated with the action of 
staphylococcal enterotoxin filtrates. 

It is known from cl/nJcal observations that facial pallor and lowering of blood pressure are a~sociated with 
cases of food poi~c,ning of staphylococcal origin, The vasomotor reaction and fall of blood pressure in these 
patients are evidently connected with the action of staphylococcal enterotoxln on the circulatory apparatus. ,This 
is fury confirmed by our experimental studies of this question. However, this does not provide a definite amwed 
as to ~he mechanism of the reaction dnce it could arise from: 1) impairment of central regulation of blc, ed 
circulation (collapse), 2) involvement of peripheral blood vessels (by arvalogy with the action of arsenic) anti 
3) impairment of cardiac activity. 

E~perimen~ on c~ts following administration of adrenalin, a wopirm and papave~ine were c~rrisd out in 
order to elucidate the mechanism of blood presume lowedn.g caused by staphylococcal enterotoxln filtrates, In 
aLl the experiments the blood pressure was recorded by means of a mercury manometer. 

Six exF-erlmenu were staged against ~e  background of adrenalin action. I ml /kg  adrenalin ha concentra- 
tion I : 10,000 was given tn~avenously and the reaction obtained was d~-nilar to that otx, erved in intact anlmah: 
fall of blood p~ssure and acceleration of the cardiac contraction ram,. 

The response to enterotoxin filtrates against the backgrotmd of adrenalin action, which produced enhanced 
~nsitivtty of organs and tissues to adrenergic reactions, was thus dmJlar to that obtained in the preceding series 
of experiments on intact anfmah. Had the staphylococcal enterotoxLr~ fll~ates affected adrenergic reactions 
inversion of the response could have been expected. 

The r~ext 6 experiments were performed on atropinized cats. Atropine was given lnt-avenously in the dose 
of 0.0005 g per I kg body weight in the form of a 0.1~ solution of atropine sulfate (0,5 ml]  kg). As in the 
preceding experiments, a fall in blood pressure and acceleration of the rate of cardiac conuacflons were observed. 

It diouid be noted LhaL in comparing ~e  blood pressure values, in two case~ there was even an increase 
(experimenB ~k~. 5 and 6). while in the remaining experiments, except No. 1, there was a slight lowering of 
blood pressure averaging 30 mm Hg. 1. e., les, than in the experLments with adrenalin cited above (46-39 mm Hg). 

The experiments in which adrenalin and atropine were used pointed to a definite relation between blood 
pressure and the activit 7 of the central sections of file autonomic nervous system. The results of these experiments 
thus do not co ntradicg the prol>o, ed hypotheds but do not provide direct proof of IL Font more experiment~ were 
therefore carried out, with administration of papaverine as a myotropic agent. 

Intravenous administration of staphylococcal enterotoxin filtrate against the background of papavertne 
action was followed by appreciable fall in blood pressure. The systolic pressure fell by an average of 40 mm Hg, 
the diastolic - by 31 ram; in experiments with adrenalin the systolic pressure fell byan  average of 46 ram, 
diastolic - by 39 ram, and in those with atropine the former fell by 30 mm on the average. 
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In subsequent expertmentl the inflt)ence of enterotoxin flltra~s on the arterial blood .ntessure of call  was 
determined after preliminary tranwction of die spinal cord. 

In all 4 experiments the staphylococcal enterotoxtn filtrates produced lowering of blood pressure but to a 
lesser extent than in e~xperl~enu on animak* with intact spinal cord. 

These data not only do not contradict but definitely support the working hlffrothesls of vagotonlc Influence 
of the), filtrates. 

It is known flaat parasympathetic impulses are excitatory with respect to ho).low smooth-mu.scle viscera of  
the gastro-intestirml tract and inhibiwry with respect to tim smooth muscle element) of the vascular wall. 

The ~ries of experiment~ on ar~lmats pzetreat~ed by various autonomic poisons (a~opine, adrenalin, papav- 
erirre) prior to administration of staphylococcal enterotoxin tilt.rams thnl showed that the Latter maintained thel/ 
characteris~e actic~ under these r causing h)qx)tension In the experimental ~n!malt. 

At already mentioned, the exuznt of bloo2 pressure lowering ,aas least marked in the at~optnized Jmlmah. 
These findings *u~e, ted that preservation of the animal's reaction to administration of enterotoxic filtrates after 
treatment with autonomic poisom could depend on the abt l l~  of the orgartl~-n to mobilize Its eompematoty 
adapta t l~ .  

S I ~ e  the ackmtnts)zation of autonomic poisons could be associated with changes in the function of some 
organs leading to changes in the activity of others, it was decided to stage the experlment~ under more "pine" 
co~ditiota, using tlm classic isolated heart method. 

The experiment) were Performed on heart) isolated by the Kravkov technic. The animals used were adult 
cats. Following isolation, the heart was perfused for 15-95 minutes with Ringer-Locke solution warmed to 37". 
Wbe.t~ a stable background of.acL~vi~ was established, the heart was switched to perfu$1oa with staphylococcal 
entet~toxin flltrate~ in dilutions of 1 : 50-1 : 100. A total of 14 isolated heart experiments was carried out. 

It was fotmd that ~erfmlon of the t~olated cat heart with a solution of stat~lylocoecal entetotoxln filtrate 
led to rapid cardiac ~ tes t  in dias~le. Sach arrest occ~red in 11 of the 14 experiments, while bradycardla 
accompanied by dlmini~hed strength of cardiac con~actions was observed in 2 experirnentL 

Subsequent washing of the heart with nutrient medium failed to restore it~ activity in 6 cases and led to 
ttan, ien't resumpdon of activity in 4 case~. No washing was performed in 4 cases (Fig. ~). In 6 of th, 7 control 
experiment) the amplitude of c~rdiac contraction~ showed some increase under the influence of sterile nutrient 
medium. The rate of cardiac contractions increased ia 5 cases. 

The staphylococcal enterotoxin is dam characterized by marked toxicity with respect to the l~oLated heart. 
causing its arrest in high dilution in Ringer-Locke solution. 

Consequen'dyl the hypotensive action of staphylococcal enterotoxin n~ay be attlibuted to the depressive 
effect of the enterotoxtn beth on the vasomotor centers and the heart vauscle. 

S U M M A R Y  

The effect of staphylococcus enterotoxin on the circulator,/apparatus "aas investigated. Experiments were 
conducted on cat). It was established that there is a fall in the blood pressure_ in intravenous injection of staphy~ 
loc~ccus enterotoxin. ExperimenL~ which were carried out on animals in which atropine, adrenalin and papav- 
e;me were previously administered ~howed that in these conditions ente.otoxin, likewise, causes hypotonLa. 

It was also demonsr~-ated that the isolated heart is arrested in the diastolic phase under the effect of staph- 
ylococcus enterotoxin. 

The results 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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