
The view that there is a close relationship between rhythmic stimulation and the parabiotic process is becoming 
increasingly widely held [1, 6, 7]. The excitation wave is regarded as a reversible parabiotic process. From this 
standpoint, the response reaction of the organ to the rhythmic stimulation depends on which particular phase of the 
reverse parabiotic reaction coincides v~ith each successive impulse. If the second of a rhythmic series of stimula- 
ting impulses coincides with an inhibitory stage of the parabiotic process, a pessimal reaction results. Since each 
of the successive impulses intensifies the parabiotic process, maintaining it in the inhibtory stage, the pessimal 
reaction persists over the whole duration of stimulation. The longer the inhibitory phase of the parabiotic pro- 
cess is maintained, the smaller is the frequency which gives rise to a pessimal effect. 

In our experiments, when we increased the duration of the stimulating impulses we thereby increased the 
duration of action of the de cathode on the excitable substrate, and this, acting as a parabiotic agent, stopped 
the reverse parabiotie process. 
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With each year, more and more experimental evidence of the reflex mechanism of the action of antigens 
is being published, as well as of the development of processes of infection along these lines (A. D. Speransky, 
and co-workers, V. S. Galkin, G. V. Peshkovsky and co-workers, and others). Our laboratory has devoted many 
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years to the investigation of the reflex mechanism of production of antibodies,  and has found considerable evi- 
dence supporting its existence.  We are, however, unable to find any publicat ions deal ing with the physiological  
analysis of the act ion of antigens on receptors, and with the path followed by the resulting exci ta t ion along the 
sensory channels. An antigen, in act ing on a receptor,  causes its exci ta t ion.  The nature of this exci tat ion may 
vary, according to the species of microorganism used for the purpose. The fact that specific antibodies are ela- 
borated in response to different antigens is evidence of the specif ic i ty  of the exci ta t ion evoked by the lat ter .  An 
understanding of this effect may be assisted by an e lec t rophysiologieal  analysis of the processes arising in the re- 
ceptors as a result of the act ion of antigens, and of the sensory conductors involved. With this object ,  we recor- 
ded the impulses proceeding through sensory channels from the s t imulated ~eceptors. 

The e lect rophysiological  study of sensory conductors during the act ion of antigens on receptors can also pro- 
vide addit ional  evidence in favor of the assumption regarding reflex elaborat ion of antibodies. 

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

The experimellts were performed on dogs, under henexal  anesthesia.  The biopotent ials  were recorded from 
the auricular and the external  saphenous nerves. For this purpose, the nerve was dissected free, and was split up, 

�9 using a glass rod, imo narrow strands, which were fastened to specia l ty  designed electrodes.  We recorded the 
bioporentials  from these nerves before and after in t radermal  in jec t ion  of antigens and of physiological  saline 
(control  experiments) into different parts of the ear and the thigh. Ampl i f ica t ion  of the biocurrents was effected 

by means of the two-channel  equipment 2-KUB-2, made  by the Acad. Med. Sci. USSR Factory (1951), in a steel- 
l ined chamber.  The recordings were made  on a moving strip of osci l lographic paper, using a 9- channel  oscil lo-  
graph, made by Siemens and Halske (GDP0 in 1981. 

The biopotent ials  were taken from the auricular nerve before and after in t radermal  inject ion of typhoid,  dy- 

sentery, or paratyphoid antigens (0.2 ml) into various parts of the ear. The recordings from the external  saphenous 

nerve were also taken before and after inject ion of the antigens rote the skin of the inner surface of the thigh. 
In the control experiments we in jec ted  the same volumes of physiological  saline as of antigens. 

E X P E R I M E N T A L  A N D  D I S C U S S I O N  OF R E S U L T S  

We performed 4 groups of experiments.  In the first group (8 experiments) we recorded changes in the act ion 
potentials  of the nerves in response to in t radermal  inject ion of typhoid antigen. Tile act ion potentials  of the sa- 
phenous nerve were distinguished on the records by a background of low ampl i tude  (up to 4-5 gv  ) waves of fre- 
quency over 50 Cps, on which waves of a frequency of 6-7cps  and an ampl i tude  of 10-12 g v could be c lear ly  

discerned. Tile background biopotent ials  of the auricular nerve consisted of waves of a frequency greater than 
50eps, interrupted by sporadic bursts of ac t iv i ty  of a frequency of 18- 20 cps and an ampl i tude  of 5- 6 ~ v .  

In most cases, in response to in ject ion of the typhoid antigen,  there appeared a c lear ly  discernable  react ion,  

in the form of waves of a frequency of 5- 6 per second, consisting of fast, low- vol tage impulses, and of diphasic 
waves of an ampl i tude  of 10-12 gv , which were replaced by regular rhythmic waves of an ampl i tude  of up to 

15 ~ v and a frequency 14-16 per second, and these in turn gave p lace  to waves of frequency 18- 20 per second 
and ampl i tude  up to 25 ]l v .  It should be noted that these waves appeared in the form of volleys,  c lear ly  evident 

on the osci l lograms (Figure 1). 

The above osci l logram illustrates the appearance of volleys,  which were absent from the in i t ia l  background 
record; the react ion was of short duration, since the recording had reverted to its original  form 3 minutes after 

the injection.  

The above findings are evidence that in ject ion of ant igen causes considerable change in the biopotent ials  
of the nerves studied by us. It hence follows that typhoid antigen gives rise to exci ta t ion of skin receptors,  re- 

corded as act ion potent ia l  waves in the cutaneous nerves (Figure 1). 

In the second group of experiments  we invest igated the changes in the e leet rophysiological  act ivi ty  of the 
same nerves following in t radermal  in ject ion of paratyphoid B vaccine ; th is  group consisted of 10 experiments.  The 
in i t ia l  background ac t iv i ty  was ident ica l  with that described above. The most frequently enceuntered react ion 

to the a t~tigen took the form of a continuous impulsat ion,  composed of fast waves of ampl i tudes  of 30-35 ~tv, 
which formed a background ~o volleys of spikes, of a duration of up to 10 secol~ds, and an ampl i tude  of 90-100~v 

(Figure 2). 
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The reaction did not appear immediately after introduction of antigen in all the experiments, In four c~ses 

injection of antigen was followed by a depression of all the rhythms, and this gave place, after 1-11/2 minutes, 
to an activity of the type described above (Figure 8). 

Fig. 1. Changes in bioelectricat activity of the auricular nerve in response to intro- 
duction of typhoid vaccine, a) Background; b) immediately after injection of vac- 
cioe; c) and d) I minute after; e) after three minutes. 

Fig. 2. Changes in bioelectric activity of the saphenous nerve in response to injection 
of paratyphoid B vaccine, a)  Initial background activity; b), e), and d) immediately 
after injection of antigen; e) after 1 minute; f) after 2 minutes. 
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It is evident from Figure 3 that a depression of the initial biopotentials took place 20 seconds after injection 
of paratyphoid B antigen, followed after 1 minute by appearance of waves of a frequency of 1.5-18 periods per 
second, and of sporadic spike potentials, which are characteristically an effect of this antigen. 

Fig. a. Changes in bioelectrieal activity of the saphenous nerve in response to in- 
jection of paratyphoid B vaccine, a) Initial background activity; b) immediately 
after injection of antigen; c) and d) after 1 minute; e) after 2 minutes; f) after 
5 minutes; g) after 7 minutes; h) after 10 minutes. 

In the third group of experiments we studied tile effect on the biopotentials of the auricular and saphenous 
nerves of injection of dysentery antigen. Fourteen experiments were performed in this group, from which, it ap- 
peared that the dysentery antigen is a powerfnl stimulator of skin receptors (this was expressed in the oscillo- 
grams by violent perturbations of the electrical oscillations registered from the nerves). We also found that tile 
dysentery antigen could give rise to two types of reaction. The first type was characterized by appearance of 
the typica ! oscillations of biopotential immediately after introduction of the antigen, which, in the second type 
of reaction, was foltowed by a depression of electrical activity, lasting up to 1 minute, and then succeeded by 

Type 1 activity (Figure 4). 

It is evident from Figure 4 that injection of dysentery antigen causes a violen.t reaction, expressed tn the 
pronounced changes in frequency and amplitude of the action potentials of the nerves. In the first variant (Fig- 
ure 4) the reaction supervened immediately after introduction of the antigen, while in tire second variant this 
effect was preceded by depression of the initial rhythm. The potential waves seen when the reaction had de- 
veloped were very similar to each other in both eases, which is, in our opinion, of significance. The reaction 
is characterized by the appearance of single and grouped discharges, of a frequency of 10-1.5 per second and an 
amplitude of 10-15~v.  After 1-3 minutes, but sometimes immediately, waves of a frequency of 8-10 per second, 
and of considerably greater amplitude, made their appearance. 

As compared with the preceding groups, the reactions to introduction of dysentery antigen were of greater 

duration. 

It thus appears that introduction of the above antigens results in stimulation of skin receptors, registered in 
our experiments from the changes in the action potentials of the sensory nerves. It might, however, be argued 
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Fig, 4, Changes in bioelectric activity of the auricular nerve in response to injection 
of dysentery antigen, a) {nitial background activity; b) after 20 seconds; c) after 1 
minute; d) after 3 minutes; e) after 4 minutes; 0 after 5 minutes; g) after lOminutes. 

that the potential changes recorded by us were merely an effect due to mechanical stimulation of the receptors 
by the prick of the needle or by the fluid introduced. In order to differentiate from such effects we performed 
20 control experiments, in which physiological saline was injected, in the same amount as antigen. In theseex- 
periments werecorded the biopotentials from the same nerves, before or after injection of antigens. In some 
cases the saline was injected both before and after injection of antigen. In order to exclude any doubt regarding 
the possibility of the existence of a prolonged latent period, we performed experiments in which recordings of the 
electrical activity of the nerves were taken over a period of 15- 20, or even 30 minutes after injection of saline. 
The results obtained showed that injection of physiological saline causes only insignificant changes in the oscillo- 
grams, and in some cases there was no change whatsoever in the background rhythm. 

The reaction observed after injection of saline was characterized by appearance of fast waves of frequency 
up to 10 per second, and of fast waves, singly or in volleys, of amplitude 8-10 ~v ,  during 1-2 minutes after in- 
jection. 
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