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There  are compara t ive ly  few accounts of exper imenta l  studies of a l lergy in nervous conductors [2, 3, 4, 5, 
10, 11, 12, 13], and very l i t t l e  is known about how this process develops.  

We have studied changes in the functional  condi t ion of the neuromuscular  apparatus produced by the  d i rec t  
ac t ion of an ant igen on the nerve. The  ac t iv i ty  of the nerve could be inferred from te t an ic  muscular  cont rac t ion  

produced by s t imulat ing tile nerve at various frequencies. This method of studying the ac t iv i ty  of nervous structures 
is used both c l in i ca l ly  and exper imenta l ly  [1, 6, 8, 9]. 

M E T  HO D 

The exper iments  were carried out on normal  and on sensitized guinea pigs. Normal  horse serum was used 
for sensi t izat ion.  An in jec t ion  of 0.1 ml was given subcutaneously,  by the method usually used to sensi t ize guinea 

pigs. The  weight of most of the guinea pigs was 400-500 g. Guinea pigs which had been sensit ized for from 7 to 
51 days were taken.  The  lab i l i ty  of the neuromuscular  apparatus was de termined from the frequency of s t imula t ion  

appl ied to the  nerve. The  index of the pess imal  effect  was the  reduct ion of the tetanus of  the  muscle.  In our ex-  

per iment ,  we recorded the contractions of the  t ib ia l i s  anterior muscle  while s t imula t ing  the peroneal  nerve. Re- 
duction of tetanus occurred at different frequencies: in the  great  major i ty  of guinea pigs the va lue  of this frequency 

was 50-80 impulses per second. The  threshold stimulus for the nerve was found at a constant frequency of 25 i m -  

pulses per second, and varied between 0.5 and 0.7 v. For e l ec t r i ca l  s t imulat ion,  a va lue  25% above  threshold was 

used. The  exper iments  were carried out on spinal animals  in order to avoid any effect  of the anes thet ic  on the 

l ab i l i t y  of the nervous structures. 

The spinal cord was cut between the ce rv ica l  and thoracic  cord. A preparat ion was made  of the  t ib ia l i s  

anterior  musc le  and the peroneal  nerve" The  per iphera l  end of the cut peroneal  musc le  was s t imula ted  with a 
square-wave vol tage  at various frequencies.  The  contract ions were recorded on a rotat ing drum kymograph,  h lk-  

writing was used. 

The exper iment  was carried out one hour after sectioning the cord. A series of 6-8 impulses at different 

frequencies was appl ied to the  nerve, S t imula t ion  lasted 3-5 seconds, and the intervals  for 15-20 seconds. A 
rest period of 5-10 minutes  then followed, after which a series of s t imuli  was once more  appl ied .  A wad soaked 
in ant igen was placed on the nerve between the muscle  and the e lec t rode  for 5 minutes.  A test  for sensi t izat ion 

was made  by in jec t ing  the permiss ible  dose of ant igen [7]. In most cases, the effect  of the  ant igen on the nerve 

of both l imbs  was studied in the same animal .  

Nine teen  exper iments  on 10 unsensitized animals  and 45 on 17 sensit ized guinea pigs were carried out. 

R E S U L T S  

In the unsensitized guinea pigs, in most cases, when the ant igen was appl ied  to the nerve,  no def in i te  changes 

in the neuromuscular  apparatus occurred. The  muscular contract ions resulting from s t imula t ing  the nerve at d i l l -  
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FIG U RE. Muscular contxactions on stimulating the nerve at different frequencies 
in (a) the unsemitized and (b) the sensitized guinea pigs. Curves, from above down- 
wards: muscular contxactions; nerve stimulation; figures indicate number of stimuli 
per second; t ime marker (3 seconds); 4 -  moment  of stimulation (a wad soaked in nor- 
real horse serum applied to the nerve). 

erent frequencies were the same before and after applying the antigen (see Figure, a). 

Applying the antigen to the nerve of the sensitized animals caused marked changes in its activity (see Fig- 
ure,b). When the nerve was stimulated in the same way as before, the resulting muscular contractions were on- 
tirely different. They were reduced in height, and ha some cases, immediate ly  after the application of the antigen 
to the nerve, no contractions occurred, and appeared ouly after ma interval of several minutes. This result indicates 
a suppression of  nervous conductivity due to antigen action. If  the nerve was stimulated below the region where 
the antigen had acted, muscular contractions were evoked. Thus, conductivity is disturbed only in that portion 
of the nerve to which the antigen had been applied. 

When antigen is applied to a nerve, changes in the reponse depend also on the frequency of stimulation. 
At first there is a change to high frequency stimulation. This result indicates that the lability of the nerve is 
reduced, and fails below even the value for the lability of the neuromyal juhction, because if  the nerve is stimu- 
lated below the portion to which the antigen has been applied, that )smearer to the muscle, the normal muscuiar 
contraction takes place. 

The change in nervous conductivity was temporary, and disappeared when the nerve was washed with physi- 
ological saline. The described changes in the nerve could be obtained several times. In recovery, conductivity 
returned first for low frequencies, and later for high. 

Thus, in nerve allergy, secondary changes in the activity of the neuromuscular apparatus, associated with 
a disturbance of the conduction of impulses from the central nervous system may occur. 

We have shown previously [7] that when antigen is injected into the blood of a sensitized animal, it depresses 
the lability of the neuromuscular junctions. 

The results obtained indicate that  in the allergy of neurites and in the associated impairment of activity 

of the neuromuscular apparatus, in addition to other causes, the direct action of the antigeu on the nerve fibers 
may also play a part in a sensitized a n i m a l  

S U M M A R Y  

Experiments were performed on guinea pigs. It was shown that the antigen,normal horse serum,acted on the 
nerve of a sensitized animal to depress its conductivity. The conduction of high frequency impulses was the first 
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to be affected. No such changes occurred when the antigen acted on the nerve of a non-se'lsitized ammal. 
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