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A considerable number of papers have been published over the past 10 years, dealing with the mechanism of 

action of various substances on visceral receptors, but the study of the effect of antigens on nervous reception is 

still only in the stage of collection of basic observations. 

It has been shown [1] that the carotid sinus reflexogenic zone is highly sensitive to botulinus toxin. The 

present paper is devoted to a study of the effect of the toxin on excitabi l i ty of carotid sinus receptors and on 

reflex excitabil i ty of the vasomotor center. 

The objects of our research were: 1) to obtain data on the part played by neuroreflex mechanisms in 

tire pathcgenesis of the condition resulting from introduction of botutinus toxin into the carotid sinus, 2) to 

determine the effect of the toxin on the carotid sinus and on reflex exci tabi l i ty  of the vasomotor center, and 

3) to ascertain whether the reactions of immunized animals differ from those not immunized.  

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

The large blood vessels of the carotid sinus of rabbits were ligated in the region of the bifurcation of the 

carotid artery. The excitabil i ty of the sinus was assessed from the changes in blood pressure observed in response 

to st imulation with an induction current before and after introduction of toxin. In some experiments tile excita- 

bil i ty of the sinus was studied after previous section of the vagus and depressor nerves in the neck (below the siuus, 

on the same side as that on which toxin was introduced). The reflex excitabil i ty of the vasomotor center was 

derived from the changes in blood pressure following st imulation of the coutralateral carotid sinus or of tile proxi- 

mal end of the severed cervical depressor nerve. Blood pressure was measured by means of a mercury manometer,  

and was registered on a kymograph. The strength of the st imulating current was above the threshold value. 

Duration of st imulation'was 5 seconds. Excitability was determined before introduction of toxin, and 5-10 

minutes after its introduction into the carotid sinus. 

E X P E R I M E N T A L  R E S U L T S  

E x p e r i m e n t s  on N o n - i m m u n e  A n i m . a l s  

The excitabil i ty of the carotid sinus was studied in 32 rabbits, and reflex excitabil i ty of the vasomotor 

center in 20 rabbits. 
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Blood pressure either did not vary or was slightly raised dm:ing introduction of toxin into the carotid sinus, 
and during the following 10 minutes, whereas the excitabil i ty of the sinus was considerably depressed, to an 
extent commensurate with the dose given. Introduction of 0.00025-0.0025 mg of toxin caused slight enhancement  
or depression of excitabili ty,  while 0.005 mg caused a fall in the direct excitabil i ty of the sinus and of the reflex 
excitability of the vasomotor center, as is .~bown by the diminution in the response of blood pressure to test 
stimulation. 

In the control experiments 0.1 ml of physiological saline was introduced into the isolated sinus, and its 

excitabil i ty was tested as above; it was tmaffected by iutroduction of saline. 

The significance of neuroreflex mechanisms was further analyzed by means of experiments in which the 

excitabili ty of the carotid sinus and the reflex excitabil i ty of the vasomotor center after introduction of toxin into 
the carotid sinus were measured against a background of local procaine anesthesia of the region of the sinus. 

The sinus was isolated, and its excitabili ty,  and that of the vasomotor center were measured. The region of 
the sinus was then treated with 2% procaine, and excitabil i ty was again tested 10-15 minutes later. Having 

established the development of anesthesia, we introduced 0.005 mg of toxin, and again tested exci tabi l i ty .  The 
sinus was removed 10 minutes later. 

It was seen that anesthetization of the carotid sinus region abolished the usual depressive effect of toxin on 

excitabil i ty of the carotid sinus and the vasomotor center. This did not, however, prevent development of 

botulism and the death of the rabbits. In view of the short duration of action of procaine, this result might be 

explained as being a result of diffusion of toxin out of the sinus, after cessation of action of procaine, and so 
causing generalized disease. 

In order to test this supposition, we repeated the experiment with a long-act ing anesthetic, containing 

procaine, anesthesin, benzyl alcohol, and ah:nond oil; the oil was included in'order to achieve slow absorption 
of the anesthetics. 

Experiments were done, in which we tested the excitabil i ty of the sinus during 7 days after a single appl ica-  

tion of local anesthetic; this period corresponds with the mean survival t ime of botulism in the rabbit. One ml 

of long acting anesthetic was introduced into the region of the sinus (percutaneously or around the exposed sinus). 

The eontralateral sinus was not anesthetized; it served far measuring exci tabi l i ty of the intact  sinus, as a control. 

The excitabil i ty of the anesthetized sinus was determined 1, 2, 3, 5, and 7 days after application of the 

anesthetic (2 animals for each test); excitabil i ty was also tested for some animals before anesthetization. 

As appears from the Table,  the excitabil i ty of the anesthetized sinus is considerably depressed (absence of 
biood pressure response to st imulation with an induction current) one day after anesthetization. The excitabil i ty 

of the anesthetized sinus remains at a low level  for 7 days of observatioll, whereas it is normal or in some cases 
slightly lowered, for the eontralateral,  control sinus. 

The experiments on excitabil i ty of the carotid sinus after introduction of toxin, with preliminary anestheti-  
zation with a long-act ing anesthetic, consisted of the following. 

On the day before the experiment 1 ml of 2% procaine, followed by 1-1.5 ml of long-act ing  anesthetic, 
were introduced into the region of one or both carotid sinuses. The sinus was exposed on the following day, and 
its excitabil i ty was determined, after which it was Isolated, and toxin was introduced into it. Excitability was 

again determined, after 5-10 minutes, and the sinus was removed 10 minutes after introduction of toxin. 

It was observed that introduction of toxin into the sinus treated with long-act ing anesthetic did not cause 
changes in excitabili ty,  and t-he animals did not develop botulism. Only one rabbit, of 11 used in this group of 
experiments.died, as compared with 5 of 8 control rabbits. 

E x p e r i m e n t s  on I m m u n i z e d  R a b b i t s  

In these experiments we took 10 rabbits which had been given a single immuniz ing  dose of 1 ml of pre- 

cipitat ed botulinus toxoid, followed 8-9 months later by a second 1 ml dose of toxoid. Non-immunized 
rabbits were used as controls in some of Lhe experiments on immunized animals.  
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No morbid symptoms followed introduction of a lethal dose (0.005 rag) of toxin into the carotid sinus of 

immunized rabbits, whereas this dose regularly causes development of botulism, with a fatal outcome, in control 
rabbits. 

Introduct!oll of toxin into the sinus of immunized rabbits led to intensification of the depressor effect of 
st imulation of the proximal end of the severed depressor nerve, indicating enhanced exci tabi l i ty  of the vasomotor 

center; enhanced excitabil i ty of the carotid sinus was also observed. Non- immunized  rabbits showed depression 
of exci_tability of the carotid sinus and the vasomotor center. 

T A B L E  
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Our experiments show that introduction of a lethal  dose of botulinus toxin into an isolated carotid sinus of 

non- immune  rabbits causes their illness and death within 3-4 days, whereas the same dose of toxin causes no 

visible symptoms of disease in immunized animals.  

Introduction of the toxin into hhe carotid sinus of both control and immunized rabbits causes changes fn 

the direct exci tabi l i ty of the carotid sinus and of the reflex exci tabi l i ty of the vasomotor center. 

These changes vary for immunized and non- immunized  rabMts .  Carotid sinus and vasomotor center reflex 

excitabflities are enhanced in the former, and depressed in the latter. 

The changes in the functional state of the carotid sinus and the vasomotor center after introduction of 
botulinus toxin, a,ad the protection from toxic effects given by local  anesthetization of the carotid sinus region 
with a long-act ing anesthetic mixture are evidence of the participation of neuro-reflex mechanisms in the 

pathogenesis of the fatal disease caused by introduction of toxin into the carotid sinus. 

Death of non- immunized  rabbits following presence of toxin in the carotid sinus for 10 minutes is not, 

of course due to its effect on blood pressure. It may be supposed that the cause of the fatal outcome of the 

condition is the prim.sty change in excitabil i ty of carotid sinus receptors and in the reflex excitabil i ty of the 

vasomotor center, complicated by subsequent prolonged action on adjacent nerves of toxin which had diffused 

out of the sinus~ 
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