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Exper imen t s  in vi t ro  showed that by the action of neuramin idase  on a complex of protagon,  
isolated f rom b ra in  t i s sue  with tetanus toxin the complex is  des t royed  and s ial ic  acid and 
tetanus toxin appea r  in the supernatant .  The effect  is  inc reased  with an i nc r ea se  in the dose 
of neuraminidase .  A di rec t  re la t ionship is  observed  between the quantity of s ia l ic  acid split  
off and of tetanus toxin l iberated.  The r e su l t s  give fu r the r  evidence that tetanus toxin is  
linked with i ts  r ecep to r  in the bra in  substance through the s ia l ic  acid res idue  of the ganglio-  
s ides .  The des i rab i l i ty  of test ing the effect  of neuramin idase  in conjunction with antitoxin 
to counteract  the effects  of tetanus toxin, with adminis t ra t ion  of neurominidase  and antitoxin 
locally in the region of the affected nervous  s t ruc tures ,  is  discussed.  

Invest igat ion [1, 2, 4-7] have shown that protagon, i sola ted f rom bra in  t issue,  s t rongly binds tetanus 
toxin. This  p rop e r t y  of p ro tagon  is due to the gangliosides which it contains and which, together  with c e r e -  
b ros ides ,  f o r m  a wa te r - inso lub le  complex [6, 7, 10]. The degree  of binding of the toxin depends on the 
sial ic  acid content in the gangliosides [8], and it is highest in gangl iosides  containing two sial ic  acid 
res idues  linked together  [9, 10]. 

The effect  of neuramin idase  on the p r o t a g o n - t e t a n u s  toxin complex was investigated.  It could be 
postula ted that the action of neuramin idase ,  by splitting sial ic  acid f rom the gangl iosides ,  would be to 
l ibera te  the toxin bound to the protagon. It was  important  to compare  the quantity of l ibera ted  toxin with the 
quantity of s ial ic  acid spli t  off. 

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

Dry tetanus toxin (batch No. 21, s t ra in  No. 473 f r o m  Leningrad R e s e a r c h  Insti tute of Vaccines  and Sera), 
consist ing of a f i l t ra te  of a cul ture of Clost r id ium tetani, p rec ip i ta ted  with ammonium sulfate and vacuum-  
dried, was  used  in the exper iments .  The toxin was dissolved in 0.85% sodium chloride solution, centr i fuged 
(2500 rpm,  10 rain, 4 ~ C), and the supernatant  used af ter  ver i f ica t ion  of i ts  toxicity. 

The neuramin idase  p repa ra t ion  consisted of a lyophilized f i l t ra te  of cholera  v ibr ios  (N. V. Ph i l ips -  
Duphar, Ams te rdam,  The Netherlands).  The neuramin idase  was  dissolved in 0.1 M phosphate buffer ,  pH5.6.  

P ro tagon  was obtained by M. Sh, P r o m y s l o v ' s  modification of Wilson and C r a m e r ' s  method [12]. 

The dissolved tetanus toxin (1 rag) was  added to the pro tagon (50 mg) homogenized in 0.85% NaC1 
solution; the total volume of the suspension was 2 ml. The suspension was  incubated for  1 h at 37~ and 
centr ifuged for  15 min at 1700 rpm (at 4~ The res idue was  washed four  t imes  by suspension in 0.85% 
NaC1 solution and centr ifuged (15 rain, 1700 rpm,  4~ The res idue  obtained a f t e r  the fourth washing, 
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Fig. i. Action of neuramirddase on protagon- 
tetanus toxin complex: A) liberation of sialic 
acid (circles,  broken line) and of tetanus toxin 
(triangles, continuous line) by the action of 
neuraminidase in var ious  doses; dark c i rc les  
and tr iangles are  the resul ts  of separate  tests;  
unshaded c i rc les  and tr iangles  represent  mean 
data. Ordinate: on the left - t o x i n  (in MLD/ml),  
on the r i g h t -  sialic acid ( in/zg/ml) ;  absc i s sa  
- neuraminidase (in mg/ml) ;  B) ratio between 
amounts of sialic acid and tetanus toxin l iber-  
ated f rom the p r o t a g o n - t e t a n u s  toxin complex 
on admission of neuraminidase.  Each point is 
the result  of one test; c i rc les  denote mean data. 
Ord ina t e -  toxin (in MLD/ml) ; abscissa ,  sialic 
acid (in ~g/ml). 

consist ing of the p ro t agon - t e t anus  toxin complex, was 
t reated with an equal quantity of neuraminidase:  5, 10, 
25,or  50 mg/ml .  No neuraminidase was added to the 
control. The volume of all the samples was adjusted 
2 ml with the same phosphate buffer (0.1 M, pH 5.6). 
The samples  were incubated for  1.5 h at 37~ and cen- 
trifuged (1 h, 1700 rpm, 4~ Tetanus toxin was es t i -  
mated in the supernatant by biological tests  on mice in 
the usual way, and sialic acid was determined by W a r -  
r en ' s  method [11]. Statistical analysis  of the resul ts  
was ca r r i ed  out by the corre la t ion  method [3]. 

The control samples (addition of phosphate buffer 
only, without neuraminidase) usually contained a small  
quantity of tetanus toxin and sialic acid in the superna-  
tant af ter  centrifugation. This quantity was taken as 
the zero  level and deducted f rom the amount found in 
the experimental  samples with added neuraminidase.  

EXPERIMENTAL RESULTS 

The experiment results are shown in Fig. I. On 
addition of neuraminidase to the protagon-tetanus toxin 
complex, a definite increase in the sialie acid and 
tetanus toxin content was found in the supernatant. The 
intensity of this effect clearly depended on the quantity 
of neuraminidase added: with an increase in the content 
of neuraminidase in the supernatant the content of sialic 
acid and tetanus toxin also rose (Fig. IA). Analysis 
showed a definite correlation (coefficient of correlation 
0.7) between the quantity of tetanus toxin and of sialic 
acid isolated from the protagon-tetanus toxin complex; 
the quantity of sialie acid split off was directly propor- 
tional to the quantity of tetanus toxin liberated (Fig. IB). 

The results of these experiments thus showed that under the influence of neuraminidase the protagon- 
tetanus toxin complex breaks up and that tetanus toxin is liberated from it. This process is due to the split- 
ing of sialic acid from the gangliosides. The results are additional evidence that tetanus toxin is linked with 
the gangliosides and, consequently, with its receptor in the brain substance through the sialie acid residue 
of the gangliosides. In view of these results it would be interesting to test the effect of neuraminidase, in 
conjunction with antitoxin, in the treatment of tetanus by administration of the neuraminidase and antitoxin 
locally in the region of the affected nervous structures. 
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