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Binding of labeled tetanus toxin by muscle mitochondria was investigated in the presence  of 
antitetanus, antidiphtheria, and normal  s e ra  and of animal albumin. The intensity of binding 
of the neutral ized tetanus toxin was shown to be of the same order  as that of the active toxin. 

As previous investigations showed, tetanus toxin is fixed for  a long t ime and in large quantities in the 
skeletal muscles  on the side of injection [2-4], and neutralization of tetanus toxin by antitetanus se rum has 
no marked effect on its binding by the brain t i ssues  [1, 5]. Considering the charac te r  of the toxic effects and, 
in par t icular ,  the severe  functional changes ar is ing in the skeletal muscles  in tetanus and also the d is tur -  
bance of energy production under these c i rcumstances ,  the study of the specific features  of tetanus toxin 
binding by the muscle s a r cosomes  is ext remely  interesting. 

The wr i t e r  studied the action of antitetanus se rum on binding of purified labeled te tanospasmin 
(PT-I  TM) by the mitochondria of skeletal  muscles.  The specificity of this action was checked by control ex- 
per iments  to study the effect of normal  and antidiphtheria se ra  and also of a protein with low molecular  
weight (animal albumin) on the binding of tetanus toxin by these organelles.  

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

Mitochondria were  obtained f rom muscle s a r cosomes  by the method of Chappell and P e r r y  [6] in 0.25 
M sucrose  containing the following components: 0.05 M Tr i s -buf fe r ,  pH 7.4, 0.1 M KC1, 5 mM MgSO 4. Each 
sample contained 4-5 mg mitochondrial  protein. 

Tetanus toxin (in a dose of 1 ~ g / m g  mitochondrial  protein), purified by P i l l e m e r ' s  method [9] and 
labeled by the method developed in the author ' s  labora tory  [2-4], containing 0.005 ttg protein per  LD~0 for 
albino mice, was added to the sa rcosomes  thus obtained. The antitoxin ("Diaferm-3 I~M" antitetanus serum) 
was diluted in 0.25 M sucrose  and added to the sample in doses of 1.5, 15, 50, and 150 i.u. "Diaferm-3 
IEM" antidiphtheria horse  se rum in a dose of 150 i.u., normal  guinea pig blood se rum in a dose of 6 mg p ro -  
tein, and animal  albumin in doses of 0.2, 2, and 20 mg per  sample were  used in the control tes ts .  In some of 
the experiments  neutral izat ion with P T - I  TM was ca r r i ed  out by pre l iminary  incubation of the preparat ion with 
with antitoxin for  1 h at 37~ 

Incubation of the s a r cosomes  with P T - I  TM was ca r r i ed  out in an isotonic medium [7] containing the 
following components:  0.5 ml phosphate buffer 0.066 M, pH 7.4, 0.1 ml 0.2 M MgSO4, 0.1 ml 0.2 M EDTA, 
0.1 ml 0.02 MATP,0.1  ml 0.2 M sodium pyruvate,  and 1.7 ml 0.25 M sucrose  solution, for 10 min at 37~ 
and washed twice to remove the label by centrifugation at 12,000 g for 10 min each t ime at 0-2~ The 
radioact ivi ty of the s a r cosomes  was determined by the SBT-13 counter of the low-background UMF-1500 
instrument.  Pro te in  was determined by Lowry ' s  method [8]. 
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TABLE 1. Effect of V a r i o u s  Doses  of A n t i t e t a nus  S e r u m  and 
Condi t ions  of Neu t r a l i z a t i on  of P I - I  TM on I ts  F ixa t ion  by Musc le  
S a r c o s o m e s  du r ing  Incubat ion  for  10 mi n  at  37~ 

Experimental conditiom 

PT =I TM (control) . . . . . . . . . . . . . . . .  

PT-llSl neutralized by antitetanus serum 

PT-113i + 1.5 a.u. antitetanus serum . . . .  

PT-I131+ 16 a.u. antitetanus serum . . . .  

PT-I 1at + 50 a.u. antitetanus s e r u m  . . . .  

PT-I 1sl + 150 a.u. antitetanus serum . . . .  

PT-I.l~! + 150 a.u. antidiphtheria serum.. 
PT-I.~ + 6 mg normal serum ........ 
PT-F "+ 200 -#g animal albumin 
PT-II,~ ~ 2 mg animal albumin . . . . . .  
PT-I +20 mg animal albumin . . . . . .  

RSA 
n 

M~rm 

37 22,1--1,6 

26 19,6-+2,2 

7 28,2.+4,7 

7 28,0-----4,7 

7 19,6+2,2 

16 16,2.+-+1,8 

10 19,0.+1,1 
? 20,3-+1,I 
7 30,1.+3,6 
7 23,1-----2,8 
7 21,7-----2,6 

0,33 

0,26 

0,26 

0,33 

0,02 

0,14 
0,3 
0,06 
0,87 
0,96 

Change 
(in %) 

lOO 

89 

121 

126 

89 

73 

86 
91,8: 
136 
lO5 
99 

Note. Re la t ive  spec i f i c  ac t iv i ty  (RSA) r e p r e s e n t s  r a t io  be tween  
n u m b e r  of p u l s e s / m i n  of P T - I  TM f ixed on 1 mg p r o t e i n  of washed  
s a r c o s o m e s  and n u m b e r  of p u l s e s / r a i n  f rom P T - I  TM added to 1 
mg p ro t e in  of o r i g ina l  s a r c o s o m e s ;  n) n u m b e r  of e x p e r i m e n t s ;  
P) c r i t e r i o n  of s ign i f i cance  d e t e r m i n e d  f rom S t u d e n t - F i s h e r  
t ab le ;  M, m) mean  and e r r o r  of the  mean .  

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

The  e x p e r i m e n t a l  r e s u l t s  show tha t  gu inea  pig  m u s c l e  s a r c o s o m e s  have c o n s i d e r a b l e  ab i l i ty  to fix 
l abe l ed  t e t anus  tox in  (Table  1). Even  when p r e v i o u s l y  n e u t r a l i z e d  by speci f ic  s e r u m ,  the t e t a n u s  tox in  a l so  
was  i n t e n s i v e l y  fixed by the  m u s c l e  s a r c o s o m e s ~  The  o b s e r v e d  d e c r e a s e  in f ixa t ion (by 11%) of the  neu -  
t r a l i z e d  t e t anus  tox in  was  not s t a t i s t i c a l l y  s ign i f ican t .  

F ixa t ion  of l abe led  t e t anus  toxin  by s a r c o s o m e s  a l so  was  found to take  p lace  in the p r e s e n c e  of an 
excess  of an t i t e t anus  s e r u m .  Dif ferent  doses  of an t i t e t anus  s e r u m  ac ted  d i f f e ren t ly  on the f ixa t ion of t e t a n u s  
toxin  by the mi tochondr ia .  As a con t ro l  of the  spec i f i c i ty  of ac t ion  of each dose of antitoxins the effect  of 
a n i m a l  a l b u m i n ,  in  doses  equ iva len t  in p ro t e in  to the doses  of an t i t e t anus  s e r u m ,  on f ixat ion of PT-1131 was  
s tudied.  The  r e s u l t s  showed that  s m a l l  doses  of an t i t e t anus  s e r u m  ac tua l ly  i n c r e a s e d  the  f ixa t ion of P T -  
I TM by the m u s c l e  s a r c o s o m e s ,  but the  s a m e  i n c r e a s e  was  a lso  obse rved  in the  p r e s e n c e  of the c o r r e s p o n d -  
ing doses  of a n i m a l  a lbumin ;  t h i s  can ev iden t ly  be exp la ined  by the  s t i m u l a n t  ac t ion  of t h e s e  p r o t e i n s  on the  
mi tochondr ia .  Only l a rge  doses  of an t i t e t anus  s e r u m  reduced  the f ixa t ion of t e t a n u s  toxin  by the m u s c l e  
s a r c o s o m e s .  A dose of 150 i .u.  s e r u m  reduced  the f ixat ion of t e t a n u s  tox in  by the  s a r c o s o m e s  by 27%. No 
such d e c r e a s e  was  o b s e r v e d  when equiva len t  doses  of a n i m a l  a l b u m i n  (a d e c r e a s e  of 1%) or  of n o r m a l  
s e r u m  (a d e c r e a s e  of 8%), or  of an t i d iph the r i a  s e r u m  (a d e c r e a s e  of 14%) could be  obse rved .  

The  r e s u l t s  showing the  effect  of an t i tox ins  on the  f ixa t ion of t e t anus  toxin  by m u s c l e  s a r c o s o m e s  do 
not p rov ide  unequivoca l  ev idence  of the spec i f i c i ty  of th i s  p r o c e s s .  The  r e s u l t s  which ind ica te  that  the  
i n t ens i t y  of f ixat ion of n e u t r a l i z e d  t e t anus  toxin is  of the s a m e  o r d e r  as the f ixat ion of ac t ive  toxin  by the  
m u s c l e  s a r c o s o m e s  con f i rm  the p r e v i o u s  hypothes i s  [2, 3] tha t  the s i te  of the t e t a nus  tox in  molecu le  r e -  
spons ib le  for  r e c e p t i o n o f  the  tox in  is  independent  of the  ac t ive  c e n t e r  r e s p o n s i b l e  for  b ind ing  with ant i toxin .  
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