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In acute exper iments  on 33 rabbits  an increase  in excitabili ty of the vagus nerve was 
found after  general  sensit ization of the animal.  In rabbits  sensi t ized via the tonsil this 
increase was more marked than in rabbits sensit ized t ransperi toneal ly .  Excitability 
of the centra l  segment  of the divided vagus nerve was increased more then that of the 
per iphera l  segment by both methods of sensit ization. 

Both theoret ical ly  and prac t ica l ly  the study of the mechanism of the hear t  lesions associated with 
diseases  of the tonsils is a complex problem.  Among the various factors  linking the tonsil  with the heart ,  
g rea t  importance is attached to disturbances of vagus nerve excitabili ty [6, 8, 10, 14, 18-20]. 

Previous  investigations [11] showed that in experimental  inflammation of the tonsils marked dis- 
turbances of excitability ar ise  in the vagus nerve center  and, to a much l e sse r  degree,  in the cholinergic 
s t ruc tures  of the heart .  

Since sensi t izat ion of the body f rom a focus in the tonsils is considered to play an important  role in 
the pathogenesis  of tonsillogenic cardiopathies it is important  to study changes in the excitability of the 
vagus nerve during sensi t izat ion produced by injection of the sensi t izing agent into the tonsil compared with that 
observed after  sensit ization by other routes .  In general  sensit ization has a wel l -marked  effect,  although 
differing according to resul ts  obtained by different invest igators ,  on excitabili ty of the vagus nerve [1-5, 
7~ 15-17]. 

The object of the investigation descr ibed below was to compare  the excitabili ty of the vagus nerve in 
animals after sensit ization with horse se rum by t rans tonsi l lar  and t ransper i toneal  routes .  

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

Thir ty- three  rabbits weighing 2-2.5 kg were divided into 3 groups with 11 animals in each group. In 
group 1 the excitabili ty of the vagus nerves  was studied after intraperi toneal  sensit ization.  For  this pur -  
pose,  f resh  horse serum in a dose of 1 ml /kg body weight was injected 4 t imes intraperi toneal ly at in ter -  
vals of 2-3 days. The rabbits  of group 2 were sensi t ized with the same dose of se rum by injection into the 
tonsil.  Using a fine needle with guard fitted to a syringe the serum was injected deep into the fauces be-  
tween the pi l lars  to a depth of 3 mm. The pharynx was illuminated by a m i r r o r  while the injection was 
given. The re fe rence  points were the masses  of proliferat ion of lymphoid tissue which in rabbits  are the 
analogs of the palatal  tonsils.  The injections were repeated 4 t imes at intervals  of 2-3 days. Group 3 (the 
control) consis ted of 11 unsensi t ized rabbits .  

Excitibali ty of the vagus nerve was determined under acute experimental  conditions in relat ion to 
square pulses applied at 50/see .  Platinum elect rodes  were placed on the exposed cervica l  trunk of the 
vagus nerve.  To prevent the nerve f rom drying, it and the e lect rodes  were covered  with cotton wool 
soaked in warm physiological  saline. As a rule,  when the stimulation was repeated the polar i ty  of the 
cur ren t  was changed. After excitabili ty of the intact nerve trunk had been studied the nerve was divided, 
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both ends were  taken up on l i ga tu re s ,  and the exc i t ab i l i ty  of the c e n t r a l  and p e r i p h e r a l  ends of the divided 
nerve was m e a s u r e d  in success ion .  Inves t igat ions  were  c a r r i e d  out both on the left  and on the r igh t  nerve 
t runks .  The durat ion of s t imula t ion  did not exceed  1 sec .  The s t imula t ion  was r e p e a t e d  at  i n t e rva l s  of 
5-20 sec .  Pu l ses  were gene ra t ed  by a "Neurovar"  (Alvar) s t imu la to r .  The in tens i ty  of s t imula t ion  was 
de t e rmined  f rom the voltage of the c u r r e n t  a t  the output of the g e n e r a t o r .  In a l l  e x p e r i m e n t s  s t imula t ion  
began at  sub thresho ld  in tens i ty  and was g radua l ly  s t rengthened  until  the th re sho ld  effect  appeared .  This 
was de tec ted  by the r e sponse  in the e l e c t r o c a r d i o g r a m ,  the pneumogram,  and the t aehogram,  which were  
r e c o r d e d  s imul taneous ly  in d i f ferent  channels  of a po lyphys iograph  (Galileo) with appropr ia t e  a t t achments .  

The exc i t ab i l i ty  of the nerve was s tudied in al l  s ens i t i z ed  r abb i t s  3 weeks a f te r  the las t  inject ion of 
horse  s e r u m .  The rabb i t s  were then given the r eac t ing  dose of s e r u m  in t ravenous ly ,  and the degree  of 
sens i t i za t ion  was a s s e s s e d  f rom the s e v e r i t y  of the mani fes ta t ions  of anaphylact ie  shock. 

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

The inves t iga t ion  showed that  sens i t i za t ion  of the an ima l s ,  both i n t r a p e r i t o n e a l l y  and by inject ion 
into the tonsi l ,  i n c r e a s e d  the exc i t ab i l i t y  of the vagus nerve as shown by a r e g u l a r  lowering of the t h r e s -  
holds of s t imula t ion  in the s ens i t i z ed  an ima l s  c o m p a r e d  with the in tac t .  

Equal ly  r e g u l a r l y  a difference was found in the degree  of i n c r e a s e  of exc i t ab i l i t y  of the vagus nerve 
in the r abb i t s  s ens i t i zed  with horse  s e r u m  i n t r a p e r i t o n e a l l y  and in the r a bb i t s  r ece iv ing  the same dose of 
s e r u m  by inject ion into the tonsi l .  In p a r t i c u l a r ,  the mean th resho ld  of exci ta t ion  of the vagus nerve trunk 
in in tac t  (unsensi t ized)  r abb i t s  was 0.61 • 0.07 V, while in r a bb i t s  s ens i t i z ed  by i n t r a pe r i t one a l  in ject ion 
of the s e r u m  it  was 0.33 • 0.08 V (P < 0.02). In r abb i t s  s ens i t i z ed  by the t r a n s t o n s i l l a r  route ,  the t h r e sh -  
olds of s t imula t ion  were lower s t i l l ,  namely  0.21 • 0.07 V. 

Lowering of the th resho ld  of s t imula t ion  as a r e s u l t  of sens i t i za t ion  was a lso  obse rved  when the 
exc i t ab i l i t y  of the divided ends of the vagus nerve was inves t iga ted .  However,  the d e c r e a s e  in th resho ld  
of s t imula t ion  of the p e r i p h e r a l  end of the divided vagus nerve af te r  sens i t i za t ion  was l e s s  marked  than 
the d e c r e a s e  in th resho lds  of s t imula t ion  of the cen t r a l  end.  

A highly s ignif icant  fact  was that sens i t i za t ion  by i n t r a pe r i t one a l  inject ion of horse  s e r u m  and by 
inject ion into the p e r i t o n s i l l a r  reg ion  gave r i s e  to d i f ferent  i n c r e a s e s  in the exc i t ab i l i ty  of both p e r i p h e r a l  
and cen t r a l  ends of the divided vagus nerve :  in both c a s e s  sens i t i za t ion  by the i n t r a p e r i t o n e a l  route gave 
a s m a l l e r  i n c r e a s e  in exc i t ab i l i t y  than sens i t i za t ion  by inject ion into the tons i l .  In p a r t i c u l a r ,  whereas  in 
in tac t  an ima l s  the mean th resho ld  of s t imula t ion  of the p e r i p h e r a l  end of the vagus nerve was 1.07 • 0.1 V, 
in an imals  s ens i t i z ed  i n t r a p e r i t o n e a l l y  the th resho ld  was r educed  to 0.85 • 0.08 V, and in an ima l s  s ens i t i z ed  
by inject ion into the tonsi l  i t  was lower s t i l l ,  namely  0.7 • 0.05 V (in both c a s e s  P < 0.05). 

The th resho lds  of s t imula t ion  of the cen t r a l  end of the n e r v e s  in the s ens i t i z ed  an ima l s  were  lowered  
by a much g r e a t e r  degree :  the i r  mean values  were  0.29 • 0.1 V in the an ima l s  s e n s i t i z e d i n t r a p e r i t o n e a l l y  
and 0.17 • 0.05 V in an ima l s  s ens i t i zed  by the t r a n s t o n s i l l a r  route .  In unsens i t i z ed  an ima l s  the th resho ld  
was 0A9 • 0.1 V. 

The genera l  pa t t e rns  d e s c r i b e d  above were found equal ly  when exc i t ab i l i t y  of the vagus nerve was 
de t e rmined  on the opposi te  s ide .  

The r e s u l t s  given above thus indicate that  the immunologica l  r e sponse  of the an imal ,  in the fo rm 
of pro te in  sens i t i za t ion ,  is  accompanied  by i n c r e a s e d  exc i t ab i l i t y  of the vagus nerve ,  which is bound to 
affect  the functional s tate of the hear t .  Meanwhile,  sens i t i za t ion  a r i s i ng  f rom the reg ion  of the tonsi l  
has a p a r t i c u l a r l y  marked  effect  on exc i t ab i l i ty  of the vagus ne rve ,  and this must  be taken into account 
as a s ignif icant  fac tor  in the pa thogenes i s  of tonsi l logenie  ca rd iopa th i e s .  In view of the r e s u l t s  of the 
w r i t e r s '  p rev ious  inves t iga t ions  [11, 12], showing the high r e s o r p t i v e  ac t iv i ty  of the t i s s ue s  of the tons i l s  
and p e r i t o n s i l l a r  region in r e l a t ion  to labe led  p ro t e in s ,  i t  can be a s sumed  that  the high ac t iv i ty  of sen-  
s i t i za t ion  through these t i s s u e s ,  as  r e f l e c t ed  by changes in the exc i t ab i l i t y  of the vagus nerve ,  is  connected 
with the r ap id  and comple te  absorp t ion  of the sens i t i z ing  agent~ At the same t ime ,  however ,  the p o s s i b i l i t y  
of r e f l ex  effects  f rom the powerful  re f lexogenic  zone of the tonsi l  and i ts  surrounding t i s sues  as an 
explanat ion of this fact  cannot be ru l ed  out. 
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