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The object of the work was to clarify the possibility of reproducing a specific pathological procesa in con- 
ditions of temporary influence by toxin oa the neuro-receptor appar~m. 

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

i 'he carotid sinus of a rabbit isolated from the vessels was chosen as the test object, The absence of lesion 
of the nerve fibers of the siam upon its isolation was ascertained by ~e  blood pressure reaction upon stimulation 
of the sinus by an induction current. In the isolated sinus from 0.00025 to 0.005 mg of the toxin In a volume of  
0.05-0.i ml was introduced. Within 10 minutes the siam with the tokin contained in It ".~as removed. The op- 
erated surface was treated with streptocide and sutured. The animal was kep~ ~ d e r  observation for 10-12 days, 
Toxin of series A IEM-2 was used in the experiments. The assay of ~ e  toxin in our laboratory showed that 
0.00025 mg dose of toxin produced death of mice within 24-48 hours, In certain cases the MLD for the mlcr 
equalled 0.00015 rag. 

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

Upon introduction in the sinus of 0.00025 mg to 0.002 mg toxin In only a few anima~ (3 out of 11) was 
disease apparent. The introduction of 0.0025-0.005 mg of the toxin iproduced in 36 animals out of 56 lel~al 
disease with a manifestation of rales, increased frequency of respiration and occasional lowering of the tonm 
of the skeletal muscles, chiefly of the neck and forelimbs. On interuificatian of these signs, death of the animals 
occurred in most cases within 3-4 days. 

Upon dissection, hemorrhagic lesions of the upper sectiom of boLh lungs were established. The tissue of  
the lungs in external appearance was similar to the tissue of the livel or spleen. Upon plunging into water, the 
lungs sank. In some rabbits the stomach and small intestine were d~:tende.cL 

As is known, the reflex zone of the carotid sinus is characterized by the presence of a large number both 
of nerve fibers and very fine blood vessels with a thick network inte~wining the region of bifurcation of the corn ~ 
mon carotid artery. The abundance of fine blood vessels in this region and the complexity of the blood supply 
to the carotid ball, permit one to assth-ne the possibility os escal~ f~m the sinus of a small amount of toxin. 
Derermination of the escape dose of the toxin was carried out in the :nice by assay of the residual toxin in the 
sinus at the moment of its removal The experiments were conducterJ as foUows. The sinus containing the tox- 
in, was removed from the organism, placed in a porcelain dish and p~lverized. Then 5 ml physiological solu- 
tion was added. From this primary solution, various attenuations of ~ e  toxin were prepared, calct~ated so that 
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in 0.5 m l  was contained 0.000~5 mg0 0.0005 mg and 0.000/6 mg of the toxin. In the other group of experi- 
ments for the assay attenuations containing in O.G ml solution 0.000125 rag, 0.0001G rag, 0.0002 mgj 0.00023 
rag, 0.00027 mg and 0.00037 mg of the toxin were prepared. In the control experiments, the mice. were given 
the same doses of the original solution. Estimation of the resldts was made by comparing the lethal doses of 
the toxin and the times of death of the mice after introduction of different concentrations of the control solutioa 
of the toxin and the toxin taken from the siam. 

20 experiments were carried out which may be broken down into three groups according to the results. 

In the experiments of the first group, a significant difference in the lethal dosages of the toxin taken from 
the sinus, in comparison with the control solution was established. This indicated escape of the toxin from the 
sinus. All the rabbits in this group in which the sinus was extracted died after injecting the toxin into the tiara, 

In the experiments of the second group, death of the mice after introducing the toxin taken from the siam 
occurred earlier than with introduction of the s a m e  dose of the control solution of the toxin. In this group, 9 
rabbits died and 2 remained alive.. 

In the experiments of the third group, death ef the mice occurred simultaneously both upon introduction of 
the control solntion of the toxin and the toxin taken from the sinus. In this group, 2 rabbitt died and 4 survived. 

The quicker death of the mice given the toxin taken from the sinus, as compared with that of the mice 
given the control solution of the toxin may be explained by the presence in this soluttoe of J mixtme of blood 
and some products of tissue decomposition. For the purpose of verifying this hypothesis, experiments were coa- 
ducteddiffering f~om the former in that as control was used not only the original solution of the toxinj but 
toxin introduced into the sinus previously rem0~od from the organism. The introduction of the toxin in the tinul 
was carried out in a dish in the same amount as in the experiment. Then the sinus was pulverized in physio* 
lo, gica ! solution in the s a m e  way as in the experiment. From these primary solutiom (experiment and control), 
uniform attenuations of the toxin were prepared and uniform volumes introduced into the mice at the tame 
attenuatiom. The same volume of the origiaal solution of the toxin was introducecL In tome experiments, the 
investigated solution was.subjected to centrifugaUzation. The results of these experiments were analogom to 
the findings in the previom.experiments. 

The times of death cf  the mice.in.which the experimental and control solutions of the tox~in were Intro- 
duced were uniform. Conse~luemtly, this method of determining the escape of toxin from the sirras can reflect 
only a significant loss of toxin, taking place fn a small number of cases, related obviously to the inadequate, 
L'~ufficienfly accurate preparation of the sinus. It was difficUlt by the method of mome asaayf to establish the 
loss in small doses of the toxin, which, it seems, take place i n most experiments. 

However, for analysis of the Findings and for elucidation of the semt'tivity of the ~anL.nals to botulin toxin 
on its application to the region of the carotid sinus and other receptor zones, the toxin was introduced in the 
vein of the ear, in theregion of the carotid sinus, in the subcerebral cistern, in the internal carotid artery, under 
the skin and in the intestines of the animals. 

Non-uniform sensitivity of the animals upon introduction fo bot~lin toxin in cUfferent zones was observe.& 
Death of rabbits weighing 2.5-3 kg could be induced by application of 0.0003-3.0005 mg of the toxin in the 
region of the sinus and by introduction of 0.001-0.0015 mg in the vein of the ear, 0.002-0.0025 mg in the tub- 
cerebral cistern, under the skin, in the internal carotid artery, and 0.5 mg in Oe cavity of the small intestine. 

The results of the experiments show that death of the animals upon alSplicat~dn of botulin toxin to ~e_m- 
gion of the carotid sinus can in Some cases be caused by an amount of the toxin smaller than that introduced in 
other parts of the orgardsm. With this, the symptoms of disease and the character of the affection of the inter- 
nal orgam whatever the method of iauoduct~on of the toxia were ~L, nil~r. In some experiments, the animalt 
died without the usual external signs of disease, but nevertheless herr~rrhaglc leslom of the lungs were seem 

After establishing high sensitivity of the sino-carotid zone to hot.din toxin upon dizaX adrnln|_~ratlon la 
the region of the sinus, we conducted further experiments to c le~  up the question of toxin escape ~om the 

sinus. 

A nonlethal dose of toxin (0.00015 rag) was introduced in isolated sinuses of 6 rabbits and then 10 minn~et 
later the sinus was removed and in this r~ion~ 0.000075 mg, 0.00015 mg and 0.00022S mg of the toxin in a 
volume of 0.1 ml were administered. In the control experiments in the Isolated sinuses of 6 tabbitso 0.1 ml of 
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iql}.xlological sel..tion was illtrodt~ccd and ulx~ read,oval o[ ti}e sirius the same amounts of the toxin ~.r admta-  
l~h'tcd 1~1 this ~cglol~ ~ i~l the exi~'riment rabbits.  

lu the cx~ntrt-,I vspetimcB~ts, death of two a~imals was induced by administration In the region of the  sinm 
,,f 0.000"~', mg of the toxin, while in the cxpct imenta!  gro~p, death of  two an|reals occurred upon introduction 
lJl the sitars of 0.00015 Mg of the tositl with su!~t-qucnt administration in the region of the sinus of  an addltlo,tal  
0.0001:3 rag. The discrcl~ucy in the lethal do~c~ in the e• and control groups of the rabbits suggesl~ 
that escape of ex t remely  small do~cs of toxin from the sinus (less than I MLD} may lead to death of  the rabbit .  

On analysis of  the f/ndings, it was found that  the rabbits Were more sensitive to botulia toxin than the mice.. 
That,, the MLD of  this toxinfor the mice on conversion to I g weight was equal to 0 .015-0 .0167t  for the rabbit 
0.0006-0.0004 7 ,  aud with administration of the toxin in the siam of the rabbits, the MLD was equal to 0.0001~,.  

In a further series of exr, criments we induced with the help of novocain, anaesthesia of  the sinus before 
introducing the toxin into ~t. It was noted than even slow introduction of novocain (1 ml a mini~tr produced 
a rise in blood pressure, increased freq~e~lcy of  rezpiration and a motor readtion. The anaesthesia occurred 
after introduction of 10-12 ml of a 2% novocain solution. After the onset of anaesthesia, the sinus was isolated 
and 0.005 mg of the to• was introduced. Novocain anaesthesia did not prevent death of  the animaLs. Thus, 
all " /exper imenta l  rabbits died and 5 out of  G cc~trol rabbits died. In other experiments 0.0025 mg of  the 
toxin was introduced in the sinus. Of 4 expe.-irncz~Lal rabbits, 3 ~ e d  and in the control gcoup also 3 rabbits out 
of 4 died. Upon introduction of 0.00125 mg of the toxin, 3 out of  't experimental  rabbits died and of the 4 con,  
trois, 1 died. 

The findings may be explained by the h o t  ~hat novocain, by excluding vasoconstriction innervation,  pro- 
duces di lat ion of the blood vessels, which contributes to the escape of a larger amount of the toxin from the 
sinus, than in the absence of novocain admimstrat ion.  Penetration of even small  amounts of  botulin toxin from 
the  sinus into the surrounding area leads to le tha l  disease of the rabbits. 

In the subsequent experiments denervation of  the carotid sinus was carried out by denudation of the comnmn 
carotid artery m the region of  its bifurcation. The lethal  dose of toxin(0.005 nag) introduced in the dene.rvatr 
sinus, produced neither disease nor death of  the an.imals (4 rabbits), while the control rabbits died (2 rabbits). 
It ~hould be noted that  such a method of  de.nervation of  the sinus is accompanied byt~aumatization of the very 
fine blood vessels of the region of bifurcation of  the carotid artery; this complicates evaluation of the resul th 
from the point of  view of the participation of  these vessels as possible channels of transport of  the toxin from 
the sinus, i n  the genesis of the disease of  the a n i m a l  

In this connection, we shought to exelude the nervous formations of the s ino 'carot id  zone by means o f  a 
long-acting anesthetizing preparation, the composit ion of which inc~.uded novocain, benzocainei  benzoUne 
spirit and peach oi l  {the presence of oi l  is required for the slow absorption of the anesthetics included in the  
formula). One da~ previous to the exper iment ,  1 m1 of  2% novocair~ solution ~as introduced in the rabbit  in 
the unilateral  or bi la teral  cervical  region, then I ml  of  the long-acting preparation. On the foUowlng day ,  a 
lethal  dose o f  the toxin  was introduced in the isolated sinus. Upon removal of the  sinus {10 minutes la ter)  0.5 
ml of the anesthetic preparation was also administered in this g g i o ~ ,  ~Ia 10 rabbits out of 11 no signs of  d i s ~  
were noted. In thecon t ro l  experiments,  ~ out of  8 rabbits died. Upon introduction into the sinus of  twice ~ _ 
amount of toxin (0.01 rag) death was no tFrevea ted  by ~ e  long-actixtg preparation. 

The pathoIogical  effect of  the toxin,  when introduced in the ez~mtid sinus, can be brought about in d i f -  
ferent ways. I t  is possible that disease of the animals was a result o.F the penetration of the toxin into the lungl 
through the nerves lying directly next to the  bifurcation of  the cazotid artery and a,'~atomica~Ay co.,mected with 
it by numerous nerve .fibers and vessels. ALso possible is another path of inclusion of the nerve formations Of 
the region of  the sinus in the development of a pathological  process - the neuro-reflex path. 

These questions were clar if ied by resection of  the various nerve formations adjacent  t o the region of  the 
carotid sinus. Introduction of the toxin in the carotid sinus was ca~r:ied out in some experiments after unilateaal  
transverse section of alI the cervical  nerve t~tmks below the sinus, and in others above the Sinus. Of ~ rabbits,  
on administrat ion of  the toxin in the sinus aftes transverse cut of the nerves below the sinus, 5 die& Of 4 rab- 
bits in which the toxin was introduced in the sinus after tsansverse c~t of the nerves above the siam, only I die.eL 
In the control with 4 rabbits, three d~ed. 
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SUMMARY 

I. The receptor zone of the carotid sinus posse~se! exceptionally hlgh sensitivity to botuIIn toxin In con- 
n~ct[on with whi=h escape from the slnm of extremely small doses of toxin induc~s death of the snlmxL 

2. Upon Introductlon of thetoxin In c~mtld sinus, absence of its escape through the very flne ve~ets can 
not be guaranteed. In this connection, disease induced by temporary presence of the toxin in the sinus Is the 
result, not only of the ten minute stimulation of the latter, but of the further prolonged stimulation of the near- 
est nerve formatlota by that minimum amount of toxin which pe~etrate= into them from the slum. 

3. Hemorrhagic affections of the lungs, basic to the syndrome of botulin intoxication, appear whateve~ 
the method used for introducing the toxin in the organism, including introduc.~on of botu|In toxin in Re 
It may be postulated that the pathogenesis of the affection of the lungs with bot.II~m is'a~ociated with the In- 
fluence of hotulin toxin on the vascular-teflexogenic zone of the carotid sinm. Botulin toxin, belonging to the 
group of vascular-dystrophic poison,, by producing ledon Of the vasomotor reflexogealc zones, thereby disturbs 
the neuro-reflex zegulation of the toma of the vesseh, in particular in the lesser blood circulation, which leads 
to signs of congestion in the lungs. 
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