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The l ifespan of mice  infected with a mixed culture of s taphylococci  and pneumococci  was r e -  
duced by t r e a t m e n t  with benzylpenici l l in.  

Prev ious  invest igat ions have shown that penici l l inase isolated f rom staphylococci  during t r ea tmen t  
of s taphylococcal  infections with benzylpenici l l in is t r a n s f o r m e d  f rom a fac tor  of natural  me tabo l i sm  [4] 
into a fac tor  of protect ion of the agent against  the antibiotic.  

The object  of the investigation descr ibed  below was to study the action of benzylpenici l l in on the out-  
come of mixed  s taphylococcal  and pneumococcal  infection, the s taphylococcal  component of which was a pen-  
ic i l l inase producer ,  while the pneumococcal  component was highly virulent  to mice  and sens i t ive  to benzyl -  
penici l l in.  

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

Two s e r i e s  of exper iments  were  c a r r i e d  out: s e r i e s  I on 120 noninbred albino mice  weighing 16-18 
g, and s e r i e s  II on 60 albino mice  of line BALB/c  of the s ame  body weight. Mixed infection was produced 
by inoculating the an imals  with a clinical  s t ra in  of s taphylococcus (No. 160), ac t ive ly  producing penici l l in-  
ase  (250 uni ts /10 l~ bac te r i a l  cells) ,  and r e s i s t an t  to benzylpenicil l in (300 uni t s /ml) ,  in t raper i tonea l ly  in a 
dose of 5 • 108 ( se r i es  I) or  in t ravenously  in a dose of 1 • 108 (ser ies  II) bac te r i a l  cel ls  and with a s t ra in  of 
type 1 pneumococcus  highly sens i t ive  to benzylpenicil l in (M.I.D. 0.005 uni t /ml) ,  penic i l l inase-negat ive ,  in-  
t r ape r i tonea l ly  in a dose of 50 • 106 ( se r ies  I) or  5 • 106 bac te r i a l  cells ( ser ies  II). In control  t es t s  (inocula- 
tion with each m i c r o o r g a n i s m  separa te ly) ,  the s a m e  doses were  used as in the exper imenta l  s e r i e s .  

The exper imenta l  animals  inocula ted  with one of the m i c r o o r g a n i s m s  or  with pneumococci  and s taph-  
ylococci  s imul taneous ly  r ece ived  benzylpenici l l in daily for 4 days, s tar t ing  24 h a f te r  infection, in a r e l a -  
t ively smal l  dose (5000 units/kg) compared  with previous  exper iments  [1] using the s ame  s t ra in  of penumo-  
coccus.  Death of the an imals  was noted a f te r  12-120 h. The mean l ifespan of the control  and exper imenta l  
an imals  was de te rmined  and compared ,  the c r i te r ion  of s ignif icance being P < 0.05. 

EXPERIMENTAL RESULTS 

Analysis  of the data given in Table 1 shows a regu la r  inc rease  in the mean l ifespan of the mice  in-  
fected with pneumococci  and t r ea t ed  with benzylpenici l l in (P < 0.01 in both s e r i e s ) .  Adminis t ra t ion  of the 
antibiotic in s taphylococcal  infection was ineffect ive.  T rea tmen t  of the mixed s taphylococcal  and pneumo-  
coceal  infection with benzylpenici l l in shor tened the mean l ifespan of the exper imenta l  animals  compared  
with the control  ( f rom 54.6 to 38.9 days in s e r i e s  I and f rom 88.8 to 78.8 days in s e r i e s  II, although in s e -  
r i es  II the di f ference was not s ta t i s t ica l ly  significant) .  
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T A B L E  1. L i f e s p a n  of I n f e c t e d  A n i m a l s  R e c e i v i n g  
B e n z y l p e n i c i l l i n  (M • m) 

Agent administered 

PnGuIIlOCOCCUS 

Pneumococcus + benzylpenicillin 

Staphylococcus 

Staphylococcus + benzylpenicillin 

Pneumococcus + staphylococcus 

Pneumococcus + staphylococcus 
+ benzytpenicillin 

series 

2O 
2O 

1 o  
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13 
2O 

2 
10 
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20 
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10 
17 
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0 
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10 
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Lifespan 
(in h) 

54,04-5,02 

33,64-5,50 

73,24-4,33 

102,04-5,60 

69,64-4,33 

120,0~0 

70,24-4,33 

120,04-0 

54.6=k5,02 

88,8=1= 5,60 

38,94-3,58 

78,84-5,60 

0,0[ 

0,0[ 

0,9 

O, O02 

>0,1 

N u m e r a t o r  g i v e s  n u m b e r  of m i c e  dying;  d e n o m i n a t o r  
n u m b e r  of a n i m a l s  in g r o u p .  

A previous investigation [2] showed that the outcome of mixed infection depends on a number of fac- 
tors, including the biological properties of one of the infective agents - the staphylococcus. Comparison 
of the mean lifespans shows conclusively that pneumococcal infection is the predominant cause of death of 
the mice with the mixed infection. Staphylococcal infection evidently had (especially in series If) an inter- 
fering effect on death of the mice from pneumococcal infection (untreated animals). Shortening of the 
lifespan of the animals with mixed infection by administration of benzylpenicillin can be attributed con- 
jecturally to the catalytic hydrolysis of the antibiotic by staphylococcal penicillinase, the quantity of 
which was increased through induction of synthesis of the enzyme by the penicillin [3]. In the presence of benzyl- 
penicillin, a penicillin-producing strain of staphylococcus [5] gave improved growth, fermented glucose, 
galactose, and lactose more actively, and coagulated plasma more strongly. An increase in the level of 
e n z y m e s  d e t e r m i n i n g  the  p o t e n t i a l  p a t h o g e n i c i t y  of  the  m i c r o o r g a n i s m  could  e l i m i n a t e  the  s l igh t  i n t e r f e r -  
ing  e f f ec t  of  s t a p h y l o c o c c a l  i n f ec t ion  on the  d e v e l o p m e n t  of the  p n e u m o c o c c a l  c o m p o n e n t  of the  m i x e d  in-  
f e c t i on  o b s e r v e d  in the  a b s e n c e  of an t ib io t i c  t h e r a p y .  
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