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Rabbit  a n t i s e r a  agains t  va r ious  subce l lu la r  f rac t ions  of spinal cord  t i s sue  of r a t s  with local  
te tanus and r eac t i ve  with the app rop r i a t e  ant igens in the complemen t  fixation tes t  w e r e  ob- 
tained. Antibodies reac t ing  speci f ica l ly  with synap tosomes  and synaptic m e m b r a n e s  isolated 
f r o m  the " te tanus"  spinal co rd  were  found in a n t i s e r a  agains t  synap tosomes  of the " te tanus"  
spinal  cord  a f t e r  exhaust ion with a c rude  f rac t ion  of no rma l  spinal  cord  mitochondr ia .  

KEY WORDS: te tanus  toxin; spinal  co rd  synap tosomes ;  specif ic  ant igens.  

Tetanus  toxin (TT) is  known to d i s tu rb  med ia to r  s ec re t ion  in cen t r a l  [2, 7, 9-12] and n e u r o m u s c u l a r  
synapses  [5, 6, 11, 12]. However ,  the p r i m a r y  m e c h a n i s m s  of b iochemica l  d i s tu rbances  in synapses  p r o -  
duced by tetanus toxin have not yet  been explained. P r ev ious  inves t igat ions  showed that  TT  in expe r imen t s  
in vi t ro  and in vivo p roduces  m a r k e d  changes  in the pro te in  me tabo l i sm  of synaptic s t r u c t u r e s  [3] and in-  
hibi ts  con t r ac t i l e  and A T P a s e  act ivi ty  of the ac tomyos in - l i ke  pro te in  i so la ted  f r o m  spinal  co rd  t i s sue  [4]. 

This  p a p e r  d e s c r i b e s  an invest igat ion to study the poss ib i l i ty  of fo rmat ion  of p ro te ins  with new ant i -  
genic p r o p e r t i e s  in the spinal co rd  synap tosomes  of r a t s  with local  te tanus.  

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

Local  te tanus  was produced in noninbred r a t s  weighing 200-250 g by injection of TT in a dose  of 0.1 
MID by mul t ip le  inject ions into the leg and thigh musc l e s .  On the third day a f t e r  inject ion of TT the g ray  
m a t t e r  was  r emoved  f rom the l u m b o s a c r a l  en la rgement  of the spinal  co rd  on a f reez ing  stage.  F rac t i ons  
of synaptic  s t r u c t u r e s  w e r e  obtained [8] f r o m  the c rude  mi tochondr ia l  f rac t ion  (CMF) by centr i fugat ion in 
a suc ro se  densi ty gradient .  The m i x t u r e  of cy top lasmic  f rac t ion  and m i c r o s o m e s  (FCM) was  isola ted by 
centr i fugat ion at 10,000 g. To obtain immune  s e r a  the following f rac t ions  w e r e  used as  antigen: synapto-  
somes ,  mi tochondr ia ,  and FCM. Mater ia l  was  taken f rom 20 to 30 r a t s  fo r  each immunizat ion.  Rabbits  
w e r e  injected with the f rac t ion  in a dose of 0.6 mg prote in  toge ther  with Freundts  adjuvant (Difco) th ree  
t imes  with an in te rva l  of one week between inject ions,  given subcutaneously into the p lan ta r  pads of the hind 
l imbs  and in t r amuscu la r ly .  The r abb i t s  w e r e  r e i m m u n i z e d  two months  a f t e r  the end of the f i r s t  c o u r s e  of 
immunizat ion.  On the eighth day a f t e r  the l a s t  injection of the a p p r o p r i a t e  f rac t ions ,  blood was  taken f rom 
the a u r i c u l a r  vein and the s e r u m  f rom it was  lyophil ized.  Compara t ive  ana lys i s  of the spinal  co rd  antigens 
f r o m  the healthy r a t s  and r a t s  with te tanus  was c a r r i e d  out by C F T  in the cold. To r e m o v e  antibodies a -  
gainst  he tero logous  ant igens and agains t  the antigens of "healthy" spinal  co rd  t i ssue ,  the an t i s e r a  obtained 
f r o m  rabb i t s  immunized  with the " te tanus"  m a t e r i a l  w e r e  exhausted by the following f rac t ions  respec t ive ly :  
mi tochondr ia  (3.8 mg), a mix tu re  of heavy and light synap tosomes  (3.8-7 rag), FCM (4-6 mg), and CMF (16- 
23 mg protein)  to 1 ml  s e r u m ,  diluted in the ra t io  of 1 : 5. The above f rac t ions  w e r e  sed imented  by c e n t r i -  
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TABLE 1. C F T  of Exhaus ted  Rabbi t  A n t i s e r a  with Var ious  T i s s u e  
F r a c t i o n s  f rom Healthy and " Te t a nus"  Rats  

Antigens 
a~ainst Types of tiser_____aa and thei__.__ r dilut___jo_nas 

synaptosomes against mitoehondri~ against FCM 
16 82 ] 6 4 1 , 2 s 1 = ' 5 6 1 5 , 2 1  ,'5132 1'54 112812561,5121 16 1 3 2  164  112812'5'51512 
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fugat ion for  15-20 min  at 15,000 g, the r e s i d u e  was  t r e a t e d  with a n t i s e r u m  (1 ml)  in  a d i lu t ion  of 1 : 5 and 
c a r e f u l l y  suspended ,  and the s u s p e n s i o n  was  al lowed to s tand  fo r  18 h a t  4 ~ C. It was  then cen t r i fuged  at  
15,000 g for  15 min .  The s u p e r n a t a n t  was  used  in the C F T  at 4 ~ C with s u b c e l l u l a r  f r a c t i o n s  of sp ina l  co rd  
t i s s u e  of the r a t s  with t e t anus .  The  p ro t e in  con ten t  was  d e t e r m i n e d  by L o w r y ' s  method.  A l toge the r  10 ex-  
p e r i m e n t s  w e r e  p e r f o r m e d .  

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

The first stage of the work was to detect antibodies against spinal cord in the immune sera and to 
determine their titer. Antiserum against mitochondria of the "tetanus" spinal cord reacted with the frac- 
tion of spinal cord mitochondria, with brain and spinal cord CMF, and with spinal cord FCM of normal rats. 
The antiserum titer in the reaction with these antigens was 1/128-1/1024. Antiserum against FCM fixed 
complement on the addition of spinal cord mitochondria and brain and spinal cord CMF, and it reacted cor- 
respondingly with spinal cord FCM of normal rats (titer 1 : 64, 1 : 256, 1 : 128). These antisera did not re- 
act with synaptosomal and synaptic membrane fractions of normal rat spinal cord. Antiserum against sy- 
naptosomes of the "tetanus" spinal cord reacted with a mixture of light and heavy synaptosomes (titerl :256), 
with spinal cord synaptic membranes (titer 1 : 128), with spinal cord and brain CMF (titer 1 : i024), with the 
mitochondrial fraction (titer 1 : 32), and also with normal rat spinal cord FCM (titer 1 : 256). All the sera 
against brain and spinal cord that were tested contained antibodies to the heterologous antigen, i.e., they 
gave a positive reaction with antigens from other rat tissues, for example, with fractions of mitochondria 
from liver (titer 1 : 128), heart (1 : 128), muscle (1 : 64), and kidney (1 : 128). 

The second stage of the work was detection of the immunospecific antigen in the synaptic structures 
of the "tetanus" spinal cord with the aid of exhausted monospecific immune sera. Complete exhaustion of 
antiserum against mitochondria and FCM of the "tetanus" spinal cord was achieved by the use of a large 
quantity of material (3.8-6 rag). To exhaust antiserum against synaptosomes of the "tetanus" spinal cord an 
even greater quantity of material was required. The serum was not exhausted even by 7 mg protein of the 
synaptosomal fraction. Because of difficulty in obtaining the synaptosomal fraction, normal rat spinal cord 
was used subsequently for exhaustion. Complete exhaustion of antiserum against synaptosomal antigens of 
healthy rats was achieved by the addition of CMF in a dose of 16-23 mg protein. Exhausted antisera against 
mitochondria, synaptosomes, and FCM of the "tetanus" spinal cord did not react with CMF from spinal cord 
and brain, with mitochondria, synaptosomes, synaptie membranes, with FCM of spinal cord tissue, and also 
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with mi tochondr ia  of the l ive r ,  hear t ,  kidney, and musc l e  of heal thy r a t s  (Table 1). Exhausted an t i s e rum 
against  mi tochondr ia  of the " te tanus"  spinal  co rd  gave pa r t i a l  delay of hemolys i s  in a dilution of 1 : 32 with 
mi tochondr ia  and did not r e a c t  with synap tosomes  and o ther  f rac t ions  of the " te tanus"  spinal  cord.  Ant i -  
s e r u m  against  FCM of the " te tanus"  spinal  cord,  exhausted with "healthy" FCM, did not r e a c t  with FCM of 
the " te tanus"  r a t s .  Consequently,  the new antigen was found only in the spinal  co rd  and not in the bra in  of 
the " te tanus"  ra t s .  The g rade  • in the C F T  is usually r ega rded  as  doubtful [1], and the reac t ion  between 
a n t i s e r u m  agains t  " te tanus"  mi toehondr i a  and the " te tanus"  mi tochondr ia  t h e m s e l v e s  might  be r ega rded  as  
nonspecifie due to contaminat ion of the ant igens with synap tosomes .  However ,  exhausted s e r u m  a g a i n s t  
" te tanus"  synap tosomes  did not r eac t  with " te tanus"  mi tochondr ia  and v ice  v e r s a .  The p r o b l e m  of the f o r -  
mat ion of specif ic  antigens in the mi tochondr ia  of the damaged  spinal  co rd  r equ i r e s  fu r the r  investigation.  

Since TT r eaches  the a n t e r i o r  horns  of the spinal  co rd  during the development  of tetanus [2], it was  
impor tan t  to study the following p r o b l e m s :  1) does the s e r u m  of rabb i t s  immunized  with the damaged spinal 
co rd  contain antitoxin, and 2) is the specif ic  antigen that  was found identical  with the toxin. T i t ra t ion  of the 
s e r a  w ~  c a r r i e d  out in the usual way by biological  t e s t s  on mice .  The invest igat ions  showed that  no an t i -  
toxic act ivi ty  was p r e s e n t  in the s e r a  and that a n t i s e r u m  against  " te tanus"  synap tosomes  did not r eac t  in 
the C F T  with tetanus toxin ( te tanospasmin) .  

It is noteworthy tha t  immunizat ion  of r abb i t s  with spinal  cord  f rac t ions  f r ee  f rom myel in  f r agmen t s  
did not induce a l lergic  encephalomyel i t i s  in the an imals ,  as  is usually obse rved  in the c a s e  of immunizat ion  
with whole bra in  o r  spinal co rd  ext rac t .  

The r e su l t s  of these  invest igat ions  show that in tetanus poisoning (local tetanus) a specif ic  antigen is 
f o rmed  in the af fec ted  spinal  co rd  t issue,  in which it is local ized in synaptie s t r u c t u r e s  ( synaptosomes  and, 
evidently, synaptic  m e m b r a n e s ) .  
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