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In recen t  y e a r s  highly specif ic  immunologic  methods have been used on an increas ingly  wide sca le  to  study 
mechan i sms  of bra in  function [1, 3, 4, 8, 9]. However ,  the molecu la r  mechan i sms  of act ion of bra in  antibodies 
have not been adequately studied. 

In the invest igat ion desc r ibed  below the effect  of i n t r a c e r e b r a l  inject ion of an t i synaptosomal  antibodies on 
synap tosomal  prote in  me tabo l i sm was studied. 

EXPERIMENTAL METHOD 

Rabbits were immunized by subcutaneous injection of a suspension of synaptosomes from rat cerebral 
cortex [6] in physiological saline (75 mg protein per animal in 2 ml of solution) with Freund's complete adjuvant. 
The animals were reimmunized 3 times with intervals of 1 month, without adjuvant. Blood was collected 7-12 
days after each reimmunization. The antibody titer in the serum was determined by Ouchterlony's method of 
microprecipitation in agar [2]. The y-globulin fraction was isolated by the method in [2]. 

The y-globulin fraction for control experiments was isolated from nonimmune rabbit serum. 

Experiments were carried out on male laboratory albino rats weighing 180 g, divided into three groups: 
control group i) animals not receiving 7-globulin, control group 2) animals receiving nonimmune y-globulin, 
experimental group 3) animals receiving injections of immune antisynaptosomal y-globulin for 3 days (45 pl 
of dialysate in 1 min into the lateral ventricle). 

Labeled precursor of protein synthesis, namely [14C]protein digest of Chlorella (30 pl/min per animal) 
also was injected into the lateral ventricle of the rats. The animals were killed 2 h and 3 days after injection 
of the labeled precursor. In the first case the label was injected immediately after the antibodies, in the second 
case three daily injections of antibodies were given after the label. The synaptosomal fraction was isolated [6] 
from the brain of the decapitated animals and radioactivity counted in a dioxane scintillator system [5] on an 
Intertechnique SL-30 liquid scintillation counter. The significance of differences between the values was cal- 
culated by Student's test. 

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

Values of specif ic  radioact iv i ty  of synaptosomal  prote ins  f rom the bra in  of the control  an imals  and animals  
rece iv ing  nonimmune 7-g l~  when sac r i f i ced  2 h and 3 days af ter  injection of labeled Chlore l la  digest ,  were  
s i m i l a r  (Table 1). Meanwhile it was found that  i n t r aven t r i cu l a r  injection of an t i synaptosomal  y -g lobu l in  into the 
r a t s  caused a significant  i nc rea se  in specif ic  radioac t iv i ty  of the prote ins  studied 2 h af ter ,  and a dec rea se  in 
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TABLE I. Specific Radioactivity of Synapto- 
somal Proteins from Rat Cerebral Cortex (in 
cpm/mg protein) after Intraventricular Injec- 
tion of Antisynaptosomal Antibodies (M :~ m) 
into Animals 

. Time. after injection of taG-digest 
Groups of animals of Chlorella 

2 h 3 days 

16528• 81424-318 
163554-__319 7698--+417 
194734-717" 5438-+439* 

Legend. *P  < 0.05 compared  with control 
group.  

Control 1 
Control 2 
Experimental 3 

those  studied 3 days a f te r  injection of the labeled p r e c u r s o r  (compared with values in the control an imals  and in 
an imals  re ceiving nonimmune y -globulin). 

It can be postulated that  the specif ic  rad ioac t iv i ty  of the synaptosomal  prote ins  2 h af ter  injection of the 
labeled p r e c u r s o r  cha r ac t e r i z e s  mainly  local p ro te in  synthes is  [7], whereas  radioac t iv i ty  3 days a f te r  injection 
of the labeled p r e c u r s o r ,  consider ing the known r a t e s  of p ro te in  synthesis  in the groups compared ,  c h a r a c t e r i z e s  
mainly  the degree  of p ro te in  degradat ion.  However ,  the role  of axonal flow in the changes in prote in  synthes is  
at this  pa r t i cu la r  t ime  point cannot be ruled out. The i nc r ea se  in specif ic  radioact iv i ty  of synaptosomal  p r o -  
reins observed  in r esponse  to injection of the antibodies 2 h a f te r  injection of labeled Chlorel la  digest  was ev i -  
dently assoc ia ted  with inc reased  pro te in  synthes is  of brain  synapses .  A poss ib le  cause of this phenomenon is 
r evea led  by values of specif ic  radioac t iv i ty  of the synaptosomal  prote ins  3 days a f te r  injection of the labeled 
p r e c u r s o r .  At this  t ime  the specif ic  radioact iv i ty  of the synaptosomal  pro te ins  was d e p r e s s e d  a f te r  injection 
of the ant ibodies .  In terac t ion  between antibodies and the corresponding access ib le  antigenic groups in the region 
of the bra in  synapses  gradual ly  led to rapid  des t ruc t ion  of the pro te in  antigens blocked by the ant ibodies,  thereby  
reducing the speci f ic  radioact iv i ty  of the synap tosomal  pro te ins  3 days a f te r  injection of the labeled p r e c u r s o r .  

Intensive breakdown of antigen pro te ins  p robab ly  led to the i r  inc reased  syn thes i s ,  mani fes ted  as an in-  
c r e a s e  in speci f ic  rad ioac t iv i ty  of the synaptosomal  p ro te ins  2 h af ter  inject ion of the [14C]protein Chlorel la  
digest .  It can be tenta t ively  sugges ted  that  the molecu la r  mechan i sms  of the action of the var ious  bra in  ant i -  
bodies c losely  r e s e m b l e  the mechan i sms  of act ion of an t i synaptosomal  antibodies we have d iscussed .  
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