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P r e l i m i n a r y  n e o m y c i n  t r e a t m e n t  of donor  m i c r o o r g a n i s m s  before  t h e i r  i n t roduc t ion  into a 
suppura t ive  i n f l a m m a t o r y  focus  s i gn i f i c a n t l y  r e d u c e s  the n u m b e r  of t r a n s d u e t a n t s  in the 
p u r u l e n t  exudate .  P r e l i m i n a r y  n e o m y c i n  t r e a t m e n t  of the r e c i p i e n t  m i c r o o r g a n i s m s  u n d e r  
the s ame  cond i t ions  a l m o s t  c o m p l e t e l y  b locks  the t r a n s m i s s i o n  of e x t r a c h r o m o s o m a l  de -  
t e r m i n a n t s  of r e s i s t a n c e  in the s t aphy locc i  in  the suppura t ive  focus .  

The au tho r s  have p r e v i o u s l y  shown that  in t roduc t ion  of n e o m y c i n  into a suppura t ive  i n f l a m m a t o r y  
focus  in m i c e  r e d u c e s  the i n t e n s i t y  of t r a n s m i s s i o n  of e x t r a c h r o m o s o m a l  d e t e r m i n a n t s  of r e s i s t a n c e  in 
s t aphy lococc i  d u r i n g  spon taneous  t r a n s d u c t i o n  [4]. In addi t ion ,  a sha r p  d e c r e a s e  in the f r e q u e n c y  of t r a n s -  
duet ion  in v i t r o  was  o b s e r v e d  when donor  and r e c i p i e n t  m i c r o o r g a n i s m s  grown in the p r e s e n c e  of n e o -  
m y c i n  w e r e  used  [3]. 

TABLE 1. 

I n f l a m m a t o r y  Focus  

, Day Of observation after introduction of culture of microorganism into foc~ 

D y n a m i c s  of T r a n s d u c t a n t  F o r m a t i o n  in Suppura t ive  
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23 

15 
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Note:  N u m b e r  of co lon i e s  grown on a g a r i z e d  m e d i u m  con ta in ing  
S t r ep tomyc in  (100 # g / m l ) a n d  e r y t h r o m y c i n  (100 # g / m l )  g iven  in 
T a b l e s  1-3 .  
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F i g .  1. E f fec t  of p r e l i m i n a r y  n e o m y c i n  t r e a t m e n t  of d o n o r  o r  r e c i p i e n t  c e l l s  on t r a n s -  
m i s s i o n  of  r e s i s t a n c e  f a c t o r s  in s t a p h y l o c o c c i  in a s u p p u r a t i v e  focus :  1) a n i m a l s  i n -  
j e c t e d  wi th  u n t r e a t e d  m i c r o o r g a n i s m s ;  2) a n i m a l s  i n j e c t e d  wi th  t r e a t e d  d o n o r  and un -  
t r e a t e d  r e c i p i e n t  c e l l s ;  3) a n i m a l s  i n j e c t e d  wi th  u n t r e a t e d  d o n o r  and t r e a t e d  r e c i p i e n t  
c e l l s ;  4) a n i m a l s  i n j e c t e d  wi th  t r e a t e d  donor  and t r e a t e d  r e c i p i e n t  c e l l s .  H e r e  and in 
F ig .  2: o r d i n a t e  - log  of  n u m b e r  of m i c r o o r g a n i s m s ;  a b s c i s s a  - d a y  of  o b s e r v a t i o n .  

F i g .  2. E f fec t  of  p r e l i m i n a r y  n e o m y c i n  t r e a t m e n t  of  d o n o r  and r e c i p i e n t  c e l l s  on t h e i r  
n u m b e r s  in s u p p u r a t i v e  focus :  1) u n t r e a t e d  d o n o r  c e l l s ;  2) d o n o r  c e l l s  t r e a t e d  wi th  
n e o m y c i n ;  3) u n t r e a t e d  r e c i p i e n t  c e l l s ;  4) r e c i p i e n t  c e l l s  t r e a t e d  wi th  n e o m y c i n .  

T A B L E  2. D i s t u r b a n c e  of  
T r a n s m i s s i o n  of E x t r a -  
c h r o m o s o m a l  D e t e r m i n a n t  
in S t a p h y l o c o c c i  in Vivo  
a f t e r  N e o m y c i n  T r e a t m e n t  
of Donor  M i c r o o r g a n i s m s  

Day of observation after introduc- 
tion of culture of microorganism 
into focus 

a~dl4thi ath 

o 7 25; 
0 0 
o o 1 
1 3 

o o 
0 3 0 
0 0 0 
1 0 7 
6 l 0 
5 0 0 

6th 7th Sth 

212 71 0 
0 0 0 
0 0 0 
5 39 22 
2 21 392 
0 1 19 
0 l 0 
0 0 0 
0 0 0 

15 128 130 
0 0 0 

In the  i n v e s t i g a t i o n  d e s c r i b e d  be low,  the  e f fec t  of  p r e l i m i n a r y  t r e a t -  
m e n t  of d o n o r  and r e c i p i e n t  m i c r o o r g a n i s m s  wi th  n e o m y c i n  on the t r a n s m i s -  
s ion  of  e x t r a c h r o m o s o m a l  r e s i s t a n c e  f a c t o r s  w a s  s t ud i e d  in s t a p h y l o c o c c i  
in v ivo .  

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

S t r a i n s  of  S t a p h y l o c o c c u s  a u r e u s  8325-1 ( r e c i p i e n t  wi th  c h r o m o s o m a l  
r e s i s t a n c e  to s t r e p t o m y c i n )  and 8325-R 11 (de) (donor  wi th  e x t r a c h r o m o s o m -  
al  r e s i s t a n c e  to e r y t h r o m y c i n )  w e r e  u s e d  in the e x p e r i m e n t s  [5, 6]. An e x -  
p e r i m e n t a l  m o d e l  of a s u p p u r a t i v e  i n f l a m m a t o r y  focus  was  p r o d u c e d  in r a t s  
[2]. The e x t r a c h r o m o s o m a l  d e t e r m i n a n t  w a s  t r a n s m i t t e d  by s p o n t a n e o u s  
t r a n s d u c t i o n  wi th  t e m p e r a t e  phage  R P  when bo th  d o n o r  and r e c i p i e n t  
m i c r o o r g a n i s m s  w e r e  p r e s e n t  t o g e t h e r  in the  focus  [4, 6]. The c u l t u r e s  of 
m i c r o o r g a n i s m s  w e r e  g rown by  the m e t h o d  d e s c r i b e d  p r e v i o u s l y  [4, 6]. 

The b a c t e r i a l  c e l l s  w e r e  t r e a t e d  wi th  n e o m y c i n  a s  fo l l ows :  a s u s p e n -  
s ion  of  d o n o r  o r  r e c i p i e n t  m i c r o o r g a n i s m s  w a s  t r a n s f e r r e d  in a v o l u m e  of 
1 m l  to two d i f f e r e n t  f l a s k s  con ta in ing  9 m l  H o t t i n g e r ' s  b r o t h  wi th  10 ~ g / m l  
n e o m y c i n  [1] and g rown at  37~ on a s h a k e r  fo r  18 h.  A f t e r  incuba t ion  the  

c u l t u r e s  w e r e  s e d i m e n t e d  by c e n t r i f u g a t i o n  and the r e s i d u e  w a s h e d  twice  wi th  an e x c e s s  of  p h y s i o l o g i c a l  
s a l i n e .  The a n i m a l s  w e r e  i n f ec t ed  wi th  s u s p e n s i o n s  of m i c r o o r g a n i s m s  c o n c e n t r a t e d  f ive  t i m e s .  At  v a r i -  
ous  t i m e s  a f t e r  in fec t ion ,  1-2 m l  exuda te  w a s  t aken  f r o m  the s u p p u r a t i v e  focus  by  m e a n s  of  a s y r i n g e  and 
s e e d e d  on s e l e c t i v e  a g a r i z e d  m e d i a  [4]. F o u r  g r o u p s  of  a n i m a l s  w e r e  u s e d  in the  e x p e r i m e n t s .  The a n i m a l s  
of g roup  1 w e r e  i n j ec t ed  wi th  a s u s p e n s i o n  of u n t r e a t e d  d o n o r  and r e c i p i e n t  c e l l s ,  t hose  of g roup  2 wi th  a 
s u s p e n s i o n  of t r e a t e d  d o n o r  and u n t r e a t e d  r e c i p i e n t  c e l l s ,  g r o u p  3 wi th  a s u s p e n s i o n  of u n t r e a t e d  d o n o r  and 
t r e a t e d  r e c i p i e n t  c e l l s ,  and t h o s e  of  g roup  4 wi th  a s u s p e n s i o n  of  t r e a t e d  d o n o r  and r e c i p i e n t  c e l l s .  

EXPERIMENTAL RESULTS 

The r e s u l t s  g iven  in F i g .  1 show tha t  t r e a t m e n t  of  the  donor  o r  r e c i p i e n t  b a c t e r i a  wi th  n e o m y c i n  
s h a r p l y  inh ib i t ed  the  f o r m a t i o n  of t r a n s d u c t a n t s  in the  exuda t e .  The d i f f e r e n c e s  be tween  the  n u m b e r  of 
t r a n s d u c t a n t s  in the  exuda te  of  the  c o n t r o l  a n i m a l s  and in the exuda te  of a n i m a l s  of e a c h  e x p e r i m e n t a l  
g r o u p  w e r e  s t a t i s t i c a l l y  s i g n i f i c a n t  t h roughou t  the  p e r i o d  of o b s e r v a t i o n  (P = 0.001).  The n u m b e r  of donor  
and r e c i p i e n t  c e l l s  r e m a i n e d  p r a c t i c a l l y  i d e n t i c a l  to a l l  g r o u p s  fo r  15 d a y s  (F ig .  2). 
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TABLE 3. D i s t u r b a n c e  of  T r a n s m i s -  
s ion  of E x t r a c h r o m o s o m a l  D e t e r m i n -  
an t  in S t aphy lococc i  i n V i v o  a f t e r  N e o -  
m y c i n  T r e a t m e n t  of R e c i p i e n t  M i c r o -  
o r g a n i s m s  

Day of observation atter introduction of culture 
of microorganisms into foCus 

3rd 4th 

l ~ 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

5th 

6 0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

6th 7th 

o 2~ 
,8 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
5 
0 
o 
0 
o 
o 
0 
0 
o 
0 
o 
o 
0 0 
0 o 
0 0 
0 0 
o 0 
o 0 
o o 
o 
o o  
o 
o o o 

12thll3th 

0 

o 0 o 

~ 
o o o 

o 
o 
o o 

The r e s u l t s  of a s tudy  of  the  d y n a m i c s  of t r a n s d u c t a n t  
f o r m a t i o n  in the  v a r i o u s  g r o u p s  of a n i m a l s  a r e  g iven  in T a b l e s  
1 -3 .  D u r i n g  the f i r s t  few d a y s  a f t e r  in fec t ion  s t a p h y l o c o c c i  r e -  
s i s t a n t  to s t r e p t o m y c i n  and e W t h r o m y c i n  w e r e  found in the  
exuda te  f r o m  a l l  the  c o n t r o l  a n i m a l s  (Table  1). 

T r e a t m e n t  of donor  m i c r o o r g a n i s m s  wi th  n e o m y c i n  s l i g h t -  
ly  r e d u c e d  the n u m b e r  of a n i m a l s  in w h o s e  exuda te  the  f a c t o r s  
of d r u g  r e s i s t a n c e  w e r e  t r a n s m i t t e d  (Table  2). M i c r o o r g a n i s m s  
wi th  s i m u l t a n e o u s  r e s i s t a n c e  to two a n t i b i o t i c s  f a i l ed  to a p p e a r  
in on ly  18% of the  a n i m a l s ,  whi le  in the  r e s t  t h e i r  n u m b e r  
v a r i e d  f r o m  1 to 392. 

N e o m y c i n  t r e a t m e n t  of the  r e c i p i e n t  popu la t ion  w a s  much  
m o r e  e f f ec t ive  (Table  3). U n d e r  t h e s e  c ond i t i ons  no t r a n s d u e -  
ran t s  w e r e  i s o l a t e d  in 88% of  the  a n i m a l s  b e f o r e  the  15th day  
a f t e r  in fec t ion .  Th i s  p e r i o d  of  o b s e r v a t i o n  could  no t  be  i n -  
c r e a s e d ,  b e c a u s e  a s  a r u l e  the  a b s c e s s e s  b u r s t  on the  13th-15th  
d a y  a f t e r  i n j e c t i o n  of  the  c u l t u r e .  I n j ec t i on  of  t r e a t e d  d o n o r  and 
t r e a t e d  r e c i p i e n t  m i c r o o r g a n i s m s  into the  focus  (group 4) d id  
not  i n c r e a s e  the  e f f e c t i v e n e s s  of d i s t u r b a n c e  of the  t r a n s m i s s i o n  
of the  e x t r a c h r o m o s o m a l  d e t e r m i n a n t .  

The m o s t  e f f ec t i ve  m e t h o d  of d i s t u r b i n g  the t r a n s m i s s i o n  
of  e x t r a c h r o m o s o m a l  d e t e r m i n a n t s  of d r u g  r e s i s t a n c e  in 
s t a p h y l o c o c c i  in v ivo  i s  t h e r e f o r e  by n e o m y c i n  t r e a t m e n t  of the 
r e c i p i e n t  popu la t i on .  
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