
S T A P H Y L O C O C C I N S ,  T H E I R  

C L A S S I F I C A T I O N ,  A N D  USE 

OF S T A P H Y L O C O C C I  

N.  A .  [ v a n o v  

P R O P E R T I E S ,  

F O R  T Y P I N G  

UDC 576.851.252.097.29 

The properties of 14 staphylococcins are described and their classification given. Of 721 
strains of staphylococci studied, 673 were sensitive to type-specific bacteriocins. 

Some s t r a ins  of s taphylococci  have the abi l i ty to produce ant ibiot ics  which have been cal led s taphylo-  
eoecins  [6]. Most w o r k e r s  have invest igated the bae ter ioc inogenic  p r o p e r t i e s  of Staphylococcus aureus  [2, 
5, 11], and data concern ing  this  p rope r ty  in Staphylococcus albus a r e  l e s s  frequently found. Staphyloeoc-  
t in  A, produced by a nonpathogenic s t ra in  of StaphyIocoeeus albus [10], has been invest igated in mos t  detai l ,  

In the invest igat ion desc r ibed  below the s taphylococeins  of s taphylococci  isolated f rom healthy human 
skin were  studied. 

EXPERIMENTAL METHOD 

A modified method of double l aye r s  of aga r  [11 was used to detec t  bac te r ioc in  production, because  of 
exist ing data [4] indicating that  among the s taphylococci  of the skin only 30.2% of s t r a ins  produce b a e t e r i o -  
eins r e s i s t a n t  to ch lo ro fo rm.  The product ion of s taphyloeoceins  in a liquid medium and the study of the i r  
p r o p e r t i e s  w e r e  c a r r i e d  out by methods desc r ibed  for  eol ic ins  [3, 7,8]. 

EXPERIMENTAL RESULTS 

The bacteriocinogenie properties of 721 strains of staphylococci from the Departmental museum, iso- 
lated from healthy human skin in 1967-1968, were studied. Experiments showed that 49.64.1.9% of these 
strains produce bacteriocins. The overwhelming majority of staphylococcins acted on one of the two indi- 
cator strains: Staphylococcus albus strain No. 107 or Staphylococcus citreus No. 474. The 14 chloroform- 
resistant strains producing bacteriocins were divided into two groups by differences in their action on the 
indicator strains, and by their other properties usually used for the classification of bacteriocins [7, 9] 
they were additionally divided into nine types (3 types in Group A, 6 types in group B) (Table I). Seven strains 

TABLE i. Typing of Staphylococci by Sensitivity to Type-Spe- 
cific Baeteriocins 

Type of bacteriocin No. of sensitive strains 

1A 
1B, 2B, 3B, 4B, 5B 
1B, 2B 
1A, 5B 
Remain ing  types  of group B 

" " " A + B 

Insensi t ive  

119(16.54.1.4%) 
11005.2• 
50( 6.9=~ .9%) 
29( 4.14. .6%) 

123(17.1*1.4%) 
242 (33.54.1.7%) 
48(6.74-0.94%) 
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of group A acted only on indicator  s t r a in  No. 107 and were  inactive aga ins t  s t ra in  No. 474; five b a c t e r i o -  
cins of type 1A, of which two were  produced by Staphylococcus - au reus  and three  by Staphylococcus albus, 
p o s s e s s e d  identical s pec t r a  of antibiotic act ivi ty,  identical  morphology of the zone of delayed growth, and 
gave identical  diffusion cu rves  in agar .  All produced bac te r ioc in  in liquid medium which withstood heating 
on a boiling wa te r  bath for  1 h in neutral ,  alkaline, and acid media,  none were  des t royed  by t ryps in ,  and 
none passed  through cel lophane or  a Seitz f i l ter .  Many s t ra ins  of Staphylococcus albus and potato baci l lus  
were  sens i t ive  to bac te r ioc ins  of this type.  Bac te r ioc in  of type 2A acted only on ce r t a in  s t ra ins ,  mainly  
nonpathogenic, of Staphylococcus albus~ withstood heating to 56 ~ for  3.5 h, and was not found in the liquid 
medium.  Type 3A bac te r ioc in  acted on s t ra ins  of Staphylococcus albus and on some s t ra ins  of Staphylo- 
coccus  aureus ,  pas sed  through cellophane,  p o s s e s s e d  a high r a t e  of diffusion in agar ,  p r e s e r v e d  its act ivi ty 
a f t e r  heating to 56 ~ for  3.5 h, and was not produced in liquid medium.  

Staphylococcins of group B acted on both indicator  s t ra ins  (Nos. 107 and 474). Type 1B bac te r ioc in  
p o s s e s s e d  a b road  s pec t rum  of antibiotic act iv i ty :  it acted on S. albus, S. c i t reus ,  and some s t r a in s  of 
S. aureus ,  Sarcina,  and potato and psuedoanthra•  baci l l i .  The bac te r ioc in  pa s sed  through cel lophane and 
was found in the superna tant  fluid. In its remain ing  p r o p e r t i e s  it was  identical  with the type 1A s taphylo-  
eoccins,  but was quickly inact ivated by heating in an alkal ine medium.  The type 2B s taphylococcins  w e r e  
identical  in the i r  p r o p e r t i e s  with s taphylococcin 1B but differed much l e s s  readi ly  through cel lophane and 
differed in the i r  s pec t rum  of antibiotic act ivi ty,  for  they did not act  on S. aureus .  Staphylococcin type 3B 
passed  through cellophane,  and was par t i a l ly  inact ivated at  56 ~ a f t e r  1 h. It acted on S_ albus,  S. c i t r eus ,  
Sarcina,  and potato and pseudoanthrax  bacil l i .  Staphylococcins of types  4B and 5B p o s s e s s e d  identical  
phys icoehemica l  p r o p e r t i e s  with type 3B bac ter ioc in ,  but did not pass  through cel lophane.  They differed 
in that  they inhibited di f ferent  s t r a ins  of s taphylococci .  In addition, a highly c h a r a c t e r i s t i c  fea ture  of b a c -  
te r ioc in  5B was i ts  d is t inct ive  zone of inhibition of growth, in the cen te r  of which inc reased  growth of the  
indicator  s t r a in  was obse rved .  Type 6B bac te r ioc in  di f fered by pos se s s ing  weak act ivi ty:  i t  acted only on 
s t ra ins  of S. c i t r eus  and Sarcina.  

Unlike o ther  s t r a ins  of group B it  did not inhibit even indicator  s t r a in  No. 107. This  s taphylococcin  
was the rmotab i l e  (inactivated a f t e r  1 h at  56~ did not pa s s  through cellophane,  and was not produced in 
a liquid medium.  

The spec t r um  of antibiotic act ivi ty of all  t ype - spec i f i c  s taphylococcins  was inves t igated a lso  aga ins t  
other  spec ies  of m i c r o o r g a n i s m s  bes ides  those indicated above.  The r e su l t s  showed that G r a m - n e g a t i v e  
bac t e r i a  and also s t r a ins  of yea s t s  and Candida a lb icans  a r e  insensi t ive  to it. 

Sensit ivity of all  s t r a ins  (721) of the museum col lect ion was de te rmined  aga ins t  s taphylococcins  of 
types 1A, 2A, 1B, 2B, 3B, 4B, and 5B: 673 s t ra ins  (93.3~-0.94%) proved  to be sens i t ive  to them. F igures  
for  the bac te r ioc in  types mos t  commonly  encountered a r e  given in Table  1. Dete rmina t ion  of sensi t iv i ty  
to type-spec i f i c  bac t e r ioc ins  can t h e r e f o r e  be used as a method of identif icat ion of s taphylococci .  
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