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By precipi tat ion with zinc chloride and fracfionation on a column with Biogel P-60 a 
prepara t ion of neuraminidase  f ree  f rom contamination with toxin and f rom hyaluronidase 
activity was obtained f r o m  the nontoxigenic, nonlysogenic s train Corynebacter ium diph- 
ther iae C7. The prepara t ion  was homogeneous with respec t  to severa l  immunochemical  
and e lec t rophore t ic  tes ts .  A study of the biological role  of the C. diphtheriae neur-  
aminidase demonst ra ted  that it posses ses  diffusion proper t ies .  

C orynebac te r ium diphtheriae is known to produce the enzyme neuraminidase [9, 11, 13, 16 ], the b iological 
function of which is unknown. In the investigation descr ibed below an attempt was therefore  made to study 
the neuraminidase  f rom the point of view of its part icipation in the pathogenicity of this organism.  

EXPERIMENTAL METHOD 

To obtain neuraminidase ,  the nontoxigenic, nonlysogenic s t ra in  C7 was grown on Mul ler -Mil ler  me -  
dium [2]. The method of precipi tat ion with ZnC12 [13] was used for  p r imary  purification, af ter  which f r a c -  
tionation was ca r r i ed  out on a column with Biogel P-60,  using 0.0075 M NaC1 solution, pH 7.0, as the eluent. 
Fract ions  were  collected by means of the KhKOV-t chromatographic  col lector .  Homogeneity was studied 
by double diffusion in gel [1] and radial  e lec t rophores i s  in polyacrylamide gel [10]; an apparatus  of the 
Tisel ius type was used for  f ree  e lec t rophores i s .  The isolated prepara t ions  were  tested for  the presence  

of neuraminidase  [17] and hyaluronidase [4]. The protein con- 
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centration was determined by Lowry's method [12]. 

The diffusion test was carried out by the modified McClean's 

method [2]. Neuraminidase was mixed with an equal volume of 

0.75% trypan blue solution and the mixture was sterilized by pas- 

sage through a No. 5 glass filter, and injected intradermally into 

rabbits in a volume of 0.2 ml. Physiological saline and the en- 

zyme inactivated by heating to 80~ for 30 rain were used as the 
controls. 

To study the action of neuraminidase on a culture of human 

amnion ceils the preliminarily sterilized enzyme was added to 

the cells in different concentrations. Inactivated enzyme was used 

as the control. After incubation for 1 h at 37~ the cells were 

washed with physiological saline, then washed off with versene 

solution and counted in a Goryaev chamber. 
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Fig. 1 Fig. 2 

Fig. 1. Radial electrophoresis  of neuramini- 
dase preparation isolated on column with Bio- 
gel P-60 in polyacrylamide gel. Eleetrophore-  
sis carr ied out in t r i s -glycerol  buffer, pH 8.4 
(current 5 mA applied to gel, temperature 5~ 
time 50 min). 

Fig. 2. Free  electrophoresis  of purified 
neuraminidase (Elektroforez-35 apparatus). 

Fig. 3. The McClean diffusion test: 1) 20 neuramini- 
dase milliunits (400 #g) injected together with the 
dye; 2) 75 neuraminidase milliunits (1500 ~g) injected 
together with the dye; 3) control: dye injected with 
physiological saline; 4) control: 1500 ~g neuraminidase, 
inactivated at 80~ injected; 5) 75 neuraminidase milli-  
units (1500 pg) injected without dye. 

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

Neuraminidase was eluted as the f i rs t  peak during fractioaation of the preparation precipitated by 
ZnC12 on a column with Biogel. The yield of the enzyme was 1-2% as protein and 80-90% as activity. Ac- 
cording to the results  of immunodiffusion in gel, radial electrophoresis  (Fig. 1), and free electrophoresis 
{Fig. 2), the fraction containing neuraminidase was uniform in composition. Special experiments shewed 
that the resulting homogeneous preparation of neuraminidase was free f rom contamination with toxin and 
free f rom hyaluronidase activity. 
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In t radermal  injection of the neuraminidase  showed that  the a rea  of diffusion of the dye depended on 
the concentra t ion of enzyme injected (Table 1). 

An inf lammatory  reac t ion  with local edema was observed at the site of injection of the enzyme (Fig. 
3), followed by the format ion  of a focus of inf i l t rat ion which disappeared af te r  10-15 days.  After  injection 
of the inactivated enzyme,  a swelling formed,  d isappear ing a f t e r  a few hours.  

These  resu l t s  indicate that the neuraminidase  of C. diphtheriae is a pathogenicity fac tor  wi tha  sp read -  
ing function. 

Af ter  addition of neuraminidase  in a dose of 230 #g to a cul ture  of human amaion cells  the number  
of cel ls  capable of a t tachment  to the slide was reduced by 52.7%. Af ter  addition of the inactivated enzyme,  
and also the enzyme in a concentra t ion of 4.6 pg, to the cel ls  the number  of fixed cel ls  was not less  than 
in the control .  These  resu l t s  indicate that neuraminidase  modifies the functional state of the amnion cel ls .  

Investigations [2, 5, 6, 14, 15] have shown that a diffusion fac tor  is p resen t  in C .  diphther iae ,  but the 
actual  substance respons ib le  fo r  this function has not h i ther to  been isolated and identified. The s e a r c h  for  
hyaluronidase  in this species  of bac te r ium has proved unsuccessful  [2, 7, 8]. The investigation descr ibed  
in this paper  is the f i r s t  in which the spreading function of the pathogenic agent has been linked with neu r -  
aminidase act ivi ty.  By obtaining the neuraminidase  in a homogeneous state,  f r ee  f rom the toxin and hy-  
a luronidase  act ivi ty,  it was possible to es tabl i sh  the nature  of the diffusion factor  of C. diphther iae .  The 
biological activity of neuraminidase  thus demons t ra ted  shows that this enzyme is one of the pathogenicity 
fac to r s  of C.  diphther iae .  

It is to be hoped that these new facts  showing that neuraminidase  is a pathogenicity f ac to rwi th  sp read-  
ing function will help to shed light on the biological nature  of the pathogenic agent of diphtheria and on the 
pathogenesis  of the d i sease .  
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