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The action of antibodies against  the t issues  of the crayf ish  central  nervous sys tem on the 
slowly adapting neuron of the s t retch receptor  was investigated. Immune 7 globulins, un- 
like nonimmune, were shown to increase the fir ing rate of the neuron and then to inactivate 
its membrane .  The absence of a physiological effect of nonimmune ~, globulins is regarded 
as evidence of the specifici ty of the phenomenon. The possibi l i ty that immune sera  may con- 
tain antibodies against proteins di rect ly  connected with the mechanism of action potential 
generat ion is discussed.  

A new and promising section in modern neurobiology is that of immunoneurophysiology, the aim of 
which is to study the antigenic protein structure of the brain and the physiological role of nerve-specific 
proteins [2-5, 9, i0]. At the present time the effect of homologous and heterologous antibodies on the mem- 
ory and behavior of animals [I, i01, integral bioelectrical effects [3, ii], passive and active characteristics 
of the membranes of neurons and muscle ceils [6, 7, 12, 14], and the ultrastructure of neurons and of glial 
cell elements [13] is being intensively studied. 

The object of the present investigation was to study the effect of homologous antibodies against tissues 
of the crayfish CNS on the electrical characteristics of the slowly adapting sensory neuron (SAN) of the 
stretch receptor. 

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

The dissected muscle  r ecep to r  organ of the c rayf ish  was placed in a cell  containing HarreveldVs so-  
lution and s t re tched by means of a m i c r o m e t e r  screw. The emerging segment  of nerve, 5-8 mm long, con- 
taining axons of receptor  neurons, was fixed to a platinum elect~rode. Action potentials (APs) were led 
through the UBP1-02 amplif ier  to a CI-19A oscil loscope,  an ISS-3 count rate meter ,  and an N-373-1 auto- 
matic  writer. 

The tissue of the crustacean nerve chain was homogenized in physiological saline and resuspended 
with adjuvant. Rabbits were immunized by the scheme described previously [3]. Blood was taken 7-9 days 
after the third immunization. The immune serum (IS) was dialized against Harreveld's solution, freeze- 
dried, vacuum-packed, and kept in a refrigerator. Nonimmune serum (NS) proteins were obtained from the 
blood of intact rabbits in the same way. Before the experiment the proteins were dissolved indistilledwater 
(60 mg/ml) or Harreveld's solution (0.6%). 

The background e lec t r ica l  cha rac te r i s t i c s  of the SAN were  investigated for  20-40 rain, a f ter  which the 
effect of immune globulins, nonimmune globulins, 0.1-0.05% t rypsin  solutions used to dest roy the capsule 
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Fig. 1. Mean re la t ive  spike act ivi ty  of slowly adapting neuron of 
the s t re tch  r ecep to r  under  va r ious  conditions: I) background; II) 
exposure  fo r  20 rain to 0.05% t ryps in  solution;,III) t r y p s i n -  non- 
immune ~/ globulin; IV) t r y p s i n -  immune ~/ globulin; V) immune 
~/ globulin without p r e l i m i n a r y  t r ea tmen t  of NS by t ryps in .  1) Be-  
ginning of appl icat ion of 0.05% t ryps in  solution; 2) beginning of 
r ins ing to r em ove  trypsin;  3) beginning of appl icat ion of ~/ globu- 
lins. Values shown here  and in Fig. 2 a r e  M • 2.5m. 

Fig. 2. Changes in mean  re la t ive  f i r ing ra te  of neurons  induced 
by appl icat ion of 0.6% IS (I) and NS (II). Time counted f r o m  m o -  
ment  of application. 

cover ing the sensory  neuron, and a lso  the effect  of immune globulins without p r e l i m i n a r y  t ryps in iza t ion  of 
the p repa ra t ion  were  studied. In addition, the re la t ionship  between the effect  of the antibodies and the i r  con- 
centra t ion in the s e r u m  was  examined.  In the course  of the exper imen t s  the tension of the r e cep to r  organ  
remained  unchanged. Altogether  126 ce l l s  were  investigated.  

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

The SAN exhibited repet i t ive  act ivi ty  which mainta ined i ts  initial f requency for  200-240 rain (Fig. 1, 
I). The effect  of the antibodies developed a f t e r  1-5 rain and was mani fes ted  as  a rapid inc rease  in AP f r e -  
quency (Fig. 1, IV). The f i r s t  phase of the effect  was  c h a r a c t e r i z e d  by a smooth (for 30-35 rain) i nc rease  
in f i r ing ra te  up to a level  on the ave rage  twice as high as  initially, at which it r ema ined  for  20-30 rain. In 
the second phase  the spike act ivi ty  of the cel l  became  unstable: fo r  1-5 rain i ts  f requency inc reased  rapidly,  
a f t e r  which AP genera t ion ceased.  The inactivation of the neuron m e m b r a n e  was i r r e v e r s i b l e .  The t ime of 
development  and the intensity of the effect  va r i ed  cons iderably  for  different  neurons.  

Under  the influence of NS the spike act ivi ty  of the neuron was unchanged fo r  2 h (Fig. 1, III). The r e -  
sui ts  of p r e l i m i n a r y  invest igat ions indicated that the o rd inary  r e sponses  of the SAN to acetylchol ine and 
GABA remained  intact. This  suggests  that  nei ther  the chol inergic  m e m b r a n e  nor the inhibitory pos t synapse  
was in any way damaged by NS. 

T r y p s i n  solutions l ikewise caused no change in the e lec t r i ca l  p r o p e r t i e s  of the SAN (Fig. 1, II), in 
a g r e e m e n t  with data in the l i t e r a tu re  [8]. On i m m e r s i o n  of the SAN in IS solution without p r e l im ina ry  t rype  
s inizat ion of the capsule  some inc rease  in the f i r ing ra te  was obse rved  (Fig. 1, V) but the cons iderable  d i s -  
pe r s ion  of the mean  re la t ive  f requency does not pe rmi t  the s ta t i s t ica l  s ignif icance of the effect  to be es t i -  
mated .  In this s e r i e s  of expe r imen t s  no inactivat ion of the SAN was obse rved  in the cour se  of the exper i -  
ment ,  and the ce l l s  re ta ined the i r  spike act ivi ty for  80-120 rain. 

During invest igat ion of the ef fec ts  of 0.6% solution of immune globulins a unimodal inc rease  in f r e -  
quency was  observed.  The r is ing phase  l as ted  f r o m  10 to 40 rain in the different  exper iments ,  a f t e r  which 
the f i r ing ra te  gradual ly  fel l  to its initial level  (Fig. 2). 
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The re su l t s  a r e  in a g r e e m e n t  with data in the l i t e ra tu re  on the harmful  action of heterologous ant i -  
b ra in  antibodies on nerve  cell  m e m b r a n e s  [6, 11, 12]. The p re sence  of complement  in the IS used sugges ts  
that they had a lyric action on the excitable m e m b r a n e  of the neuron. 

In some invest igat ions [12-14] IS without complement  caused no changes in the genera t ion  and conduc- 
tion of APs.  However ,  according  to Khodorov et al. [7], absence  of complement  in IS does not abol ish the 
d i s tu rbances  of the e lec t r i ca l  r e s p o n s e s  of the musc le  cell.  Poss ib ly  antibodies against  p ro te ins  d i rec t ly  
connected with the specific act iv i ty  of the neuron a re  absent  in heterologous IS. The c h a r a c t e r  of develop- 
ment  of the ef fec ts  of the heterologous IS does not conflict with such a suggestion: the action of he te ro l -  
ogous IS is exhibited a f t e r  20-60 rain [12, 14], while the effect  of homologous ant ibodies  is r ecorded  much 
sooner.  The t ime requi red  for  the i r r e v e r s i b l e  dis turbance of AP genera t ion  under  the influence of 6% IS 
(40-60 min) in the presen t  expe r imen t s  a g r e e s  with that obtained by other  w o r k e r s  [6, 14]. 

The mechan i sm of AP genera t ion  in the SAN is analogous to that in the spontaneously contract ing m y -  
ocardia l  cell, so that the ef fec ts  of IS can be compared  in such widely different  objects .  The s imi l a r i t y  be-  
tween the initial phases  of the changes brought  about by the action of IS on the heart  [7] and on SAN suggests  
that antibodies against  m e m b r a n e  antigens d i rec t ly  connected with e l ec t rogenes i s  may be presen t  in the IS 
which were  used. In t ha t ca se ,  the f i r s t  phase of the inc rease  in f requency could be de te rmined  by in te r -  
action between antibodies and antigens d i rec t ly  connected with the e lec t r i ca l  p r o c e s s e s  on the m e m b r a n e .  
Phenomena  ref lect ing lys i s  of m e m b r a n e  s t ruc tu r e s  indirect ly  connected with e l ee t rogenes i s  could then be 
superposed  upon this p roce s s .  Never the le s s , the  fine physiological  mechan i sm and the morphochemica l  na- 
ture  of the effects  desc r ibed  st i l l  r e m a i n  uncer ta in .  
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