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S U M M A R Y  

A n  a p p a r e n t l y  n e w  fami l y  of an t i b i o t i c s  has  been de tec ted  in 
the c u l t u r e  m e d i a  of b a c t e r i a  i so la ted  f r o m  human  f eces .  In a p r e l i m i -  
n a r y  i nves t i ga t i on  ten d i f f e ren t  c o m p o u n d s  have  been p a r t i a l l y  p u r i f i e d  
and c h a r a c t e r i z e d .  A l l  of them a r e  t h e r m o s t a b l e ~  s o l u b l e  in m e t h a n o l -  
w a t e r  ( 5 : 1 )  and have  a m o l e c u l a r  w e i g h t  of about  1000 o r  l e s s .  
T h e y  s h o w  a d i f f e ren t  d e g r e e  of s p e c i f i c i t y  as g r o w t h  i n h i b i t o r s  of a 
s e r i e s  of e n t e r o b a c t e r i a  as we l l  as o t h e r  n o n - e n t e r i c  m i c r o o r g a n i s m s .  
C u r r e n t  w o r k  s t r o n g l y  s u g g e s t s  the e x i s t e n c e  of o t h e r  s i m i l a r  c o m -  
pounds  a m o n g  E n t e r o b a c t e r i a c e a e  and o t h e r  b a c t e r i a l  f a m i l i e s .  

IN TRO DU CTIO N 

P r e s e n t  k n o w l e d g e  on the chem ica l  c o m m u n i c a t i o n  b e t w e e n  the 

ce l l s  of m i c r o b i a l  e c o s y s t e m s  is s c a r c e .  It is even the case  fo r  the 

b a c t e r i a l  popu la t i on  of the human in test ina l  t rac t~  w h e r e  t h e r e  is a 

r a t h e r  w e l l  de f ined  c o m m u n i t y  of m i c r o o r g a n i s m s  that s h o w ,  h o w e v e r ,  

a d y n a m i c  s u c c e s i o n  in both s p e c i e s  c o m p o s i t i o n  and r e l a t i v e  a b u n d a n -  

ce of each  t y p e ,  u n d e r  e i t he r  n o r m a l  o r  pa tho log i ca l  c o n d i t i o n s .  S u c -  

c e s i o n s  in these s y s t e m s  a r e  not i n f r e q u e n t l y  r a p i d  and v e r y  s p e c i f i c  

in r e g a r d  to the ma in  i n v a d e r s ,  w h i c h  a r e  ab le  s o m e h o w  to e f i e c t i -  

ve l y  d i s p l a c e  o t h e r  c l o s e l y  r e l a t e d  b a c t e r i a l  s p e c i e s  by m e c h a n i s m s  

p o o r l y  u n d e r s t o o d .  Co l i c i ns~  fo r  ins tance~ have  been i n v o k e d  to e x -  

p la in  these d i s p l a c e m e n t s  a m o n g  in test ina l  e n t e r o b a c t e r i a ,  but the a v a i l -  
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ab le  e v i d e n c e  does  not s e e m  to accoun t  fo r  such  p h e n o m e n o n  ( 1 ) .  

T h e r e  migh t  be o t h e r  chem ica l  agents  e n d o w e d  w i t h  the r e q u i r e d  i n -  

f o r m a t i o n  to act  c o m p e t i t i v e l y  in a spec i f i c  m a n n e r .  

O n  th is  b a s i s ,  w e  have  u n d e r t a k e n  a s y s t e m a t i c  s e a r c h  fo r  

c o m p o u n d s  p r o d u c e d  by e n t e r i c  b a c t e r i a  i so la ted  f r o m  the in test ina l  

content  of in fan ts ,  w h i c h  cou ld  e x e r t  an t ib io t i c  e f fects  on r e l a t e d  m i c r o -  

o r g a n i s m s .  T h e  des ign  of the s c r e e n i n g  w a s  made  to look  fo r  c o m -  

pounds  of r e l a t i v e l y  l o w  m o l e c u l a r  w e i g h t ,  and ,  at the s a m e  t i m e ,  to 

e x c l u d e  i n t e r f e r e n c e  by conven t i ona l  c o l i c i n s .  P r e l i m i n a r y  r e s u l t s  i n d i -  

cate the o c c u r e n c e  of such  c o m p o u n d s .  T h u s ,  s e v e r a l  t ypes  of s u b -  

s tances  have  been de tec ted  and p a r t i a l l y  c h a r a c t e r i z e d ,  w h i c h  s h o w  a 

d i f f e ren t  d e g r e e  of s p e c i f i c i t y  as g r o w t h  i n h i b i t o r s  of o t h e r  e n t e r o b a c -  

t e r i a .  L i k e w i s e ,  the r e s u l t s  o b t a i n e d  sugges t  the e x i s t a n c e  of m o r e  

types  of these c o m p o u n d s  a m o n g  E E n t e r o b a c t e r i a c e a e  and o t h e r  b a c -  

te r ia l  f a m i l i e s .  

M A T E R I A L S  A N D  M E T H O D S .  I ~ s c h e r i c h i a  col i  s t r a i n s  K 12 ( 3 , 3 0 0 )  
B ,  W and 405 (Mc  I_eod s t r a i n )  w e r e  r o u t i n e l y  used  as m a r k e r s  fo r  
the s c r e e n i n g  p r o c e d u r e .  F o r  the spec i f i c i t y  s tudy  of p u r i f i e d  p r e p a -  
r a t i o n  of the d i f f e ren t  a n t i b i o t i c s ,  the co l l ec t i on  of m i c r o o r g a n i s m s  i s o -  
la ted and ident i f ied  in o u r  S e r v i c e  of B a c t e r i o l o g y  w a s  e m p l o y e d .  Most  
of the s t r a i n s  s e l e c t e d  fo r  the e x p l o r a t i o n  of an t ib io t i c  p r o d u c t i o n  w e r e  
facu l ta t i ve  a e r o b i c  e n t e r o b a c t e r i a ,  and w e r e  ob ta i ned  f r o m  the feces  
of h o s p i t a l i z e d  in fan ts .  

C h e m i c a l s .  Methano l  of ana ly t i ca l  qua l i t y  w a s  ob ta i ned  f r o m  e i t h e r  
M e r c k  o r  C a r l o  IE:rba; me th i on i ne  a n a l o g s ,  p r o n a s e  and sub t i l y s i n  
type VI I  f r o m  S i g m a ;  am ino  ac ids~ v i t a m i n s ,  and p u r i n e  and p y r i m -  
id[ne b a s e s  f r o m  C a l b i o c h e m ;  S e p h a d e x  G - | 0  and G - 1 5  f r o m  P h a r -  
m a c i a ;  A m i c o n  f i l t e r s  a r e  m a d e  by A m i c o n ,  l e x i n g t o n ,  M a s s . ;  and 
P e l l i c o n  f i l t e r s  by M i l l i p o r e ,  B e d f o r d ,  M a s s .  

P r o c e d u r e .  T h e  a n t i b i o s i s  a s s a y s  w e r e  p e r f o r m e d  as f o l l o w s :  a g a r -  
m in ima l  m e d i u m  p la tes  (see  b e l o w )  w e r e  i nocu la ted  w i t h  the m a r k e r  
s t r a i n s  of E .  co l i  by the soft  a g a r  d o u b l e - l a y e r  t e c h n i q u e ;  upon h a r d -  
en ing of the m e d i u m ,  a f i lm (6 x 5 c m )  of C e l l o p h a n e  w a s  p l a c e d  on 
the a g a r  s u r f a c e  of each  p l a t e .  S m e a r s  of potent ia l  p r o d u c i n g  s t r a i n s  
w e r e  s e e d e d  in d i f f e ren t  spo ts  on the C e l l o p h a n e  s u r f a c e ,  usua l l y  6 
p e r  p l a te .  A f t e r  be ing  i ncuba ted  fo r  24 h o u r s  at 3 7 o 0 ,  the p la tes  w e -  
r e  c h e c k e d  fo r  an t i b [os i s  ( see  F i g u r e  1 ) .  T h e  r a t i o n a l e  of this p r o -  
c e d u r e  w a s  to e x c l u d e  i n t e r f e r e n c e  by conven t iona l  c o l i c i n s ,  s i nce  

these agen ts  have  a m o l e c u l a r  w e i g h t  of 4 0 , 0 0 0  u p w a r d s  an~ a r e  
thus r e t a i n e d  by the C e l l o p h a n e  m e m b r a n e ,  w h i c h  a l l o w s  o t h e r w i s e  

the p a s s i n g  of s u b s t a n c e s  w i t h  a M . W .  of about  15 ,000  d o w n w a r d s .  
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F i g u r e  1.  A n t i b i o t i c  a s s a y  f o r  6 e n t e r o b a c t e r i a  i s o l a t e d  f r o m  i n f a n -  
t i le  f e c e s  on the g r o w t h  of  E .  c o i l  K 12.  T h e  p i c t u r e  s h o w s  the 
s a m e  p l a t e ,  b e f o r e  a n d  a f t e r  l a y i n g  a s i d e  the  C e l l o p h a n e  f i lm  ( l o w e r  
p a r t )  on  w h i c h  had  b e e n  g r o w n  the i s o l a t e s .  It can  be  s e e n  the i n -  
h i b i t o r y  e f fec t  of  3 of  t h e m .  

M i c r o o r g a n i s m s  that  s h o w e d  c l e a r  i n h i b i t i o n  h a l o s  on  any  of 
the m a r k e r s  g r o w t h  w e r e  s u b s e q u e n t l y  c u l t u r e d  in m i n i m a l  m e d i u m  
" 6 3 "  (9.) w i t h  0.20/o g l u c o s e ,  p H  ?~ the s a m e  u s e d  to p r e p a r e  the 
a g a r  p l a t e s  ( in  w h i c h  t r a c e s  of t h i a m i n e  w e r e  a l s o  a d d e d ) .  21 f l a s k s  
w i t h  1 I of  m e d i u m  in e a c h  w e r e  i n o c u l a t e d  and  i n c u b a t e d  o v e r n i g h t  at 
3 7 £ C  in a r o t a r y  s h a k e r .  C e l l s  w e r e  r e m o v e d  by  c e n t r i f u g a t i o n  a n d  
the s u p e r n a t a n t s  w e r e  u s e d  f o r  f u r t h e r  s t u d i e s ,  A n t i b i o t i c  a c t i v i t i e s  
w e r e  a p p r o x i m a t e l y  e s t i m a t e d  by  m e a s u r i n g  d i r e c t l y ~  o r  a f t e r  s e r i a l  
d i l u t i o n  of  the  s a m p l e s ,  the d i a m e t e r s  of  the i n h i b i t i o n  h a l o s  p r o d u c e d  
by  a l i q u o t s  ( 0 . 0 1  m l )  of  the  a c t i v e  p r e p a r a t i o n s .  

R E S U L T S  A N D  D I S C U S S I O N  

A b o u t  15~/0 of  the  n e a r l y  f o u r  h u n d r e d  i s o l a t e s  that  w e r e  a s -  

s a y e d  p r o d u c e d  i n h i b i t i o n  z o n e s  of a d i a m e t e r  g r e a t e r  than the c o r r e -  

s p o n d i n g  c o l o n i e s ~  on o n e  o r  m o r e  of  the m a r k e r s  l a w n s .  T h e  m o s t  

a c t i v e  c e l l s  w e r e  s e l e c t e d  f o r  f u r t h e r  i n v e s t i g a t i o n .  M o s t  of  the  s u p e r -  

n a t a n t s  o b t a i n e d  f r o m  the c u l t u r e s  of  t h e s e  m i c r o o r g a n i s m s  s h o w e d  

a n t i b i o t i c  a c t i v i t y  on  the s a m e  m a r k e r s .  T h e s e  l i q u i d s  w e r e  c o n c e n -  

9 
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t r a t e d  at v a c u u m  at 4 0 £ 0 ,  d o w n  to 1 : 2 0  of the o r i g i n a l  v o l u m e ,  a n d  

then  p r e c i p i t a t e d  w i t h  5 v o l u m e s  of  m e t h a n o l .  M o s t  of  the a c t i v i t i e s  

w e r e  f ound  to be  p r e s e r v e d  in the s u p e r n a t a n t s  a f t e r  th is  t r e a t m e n t ,  

w h i c h  o t h e r w i s e  a l l o w e d  the  e l i m i n a t i o n  of  the b u l k  of s a l t s  a n d  m a c r o -  

m o l e c u l e s  of  the c o n c e n t r a t e s .  E a c h  s u p e r n a t a n t  w a s  a g a i n  c o n c e n -  

t r a t e d  in the s a m e  w a y  d o w n  to 1 : 5 0 0  of the o r i g i n a l  v o l u m e ,  a n d  

then  h e a t e d  at 1 0 0 o c  f o r  30 m i n ,  c o o l e d ,  and  t h o r o u g h l y  m i x e d  w i t h  

5% of a c t i v a t e d  c h a r c o a l  d u r i n g  10 m i n i  the c h a r c o a l  w a s  a f t e r w a r d s  

d i s c a r d e d  b y  c e n t r i f u g a t i o n .  N o n e  of the a n t i b i o t i c  a c t i v i t i e s  of  t h e s e  

p r e p a r a t i o n s  w a s  a p p a r e n t l y  a f f e c t e d  by  the h e a t i n g ;  s o m e  of t h e m ,  

h o w e v e r ,  w e r e  l os t  by  the  c h a r c o a l  t r e a t m e n t .  

T h e  " x  5 0 0 "  c o n c e n t r a t e s ,  t r e a t e d  w i t h  c h a r c o a l  w h e n  a p p r o -  

p r i a t e ,  w e r e  the s t a n d a r d  p r e p a r a t i o n s  u s e d  to o b t a i n  the d a t a  s u m -  

m a r i z e d  in T a b l e  I ,  w h i c h  i n c l u d e s  s o m e  p r o p e r t i e s  of  10 of  the 

a n t i b i o t i c  a c t i v i t i e s  f o u n d .  

A n t i b i o t i c  a c t i v i t i e s  15,  1'7 ( w  and  e )  76 ,  136 ,  138 ,  1/40 a n d  

146 a r e  p r o d u c e d  by  ? d i f f e r e n t  s t r a i n s  of  E .  co l i  ; 1 52 a n d  290 by  

2 s t r a i n s  i d e n t i f i e d  as  P s e u d o m o n a s  a e r u g i n o s a .  

A l l  the  a n t i b i o t i c  a c t i v i t i e s  s h a r e d  t h r e e  c o m m o n  f e a t u r e s ,  n a m e  

l y ,  s o l u b i l i t y  in m e t h a n o l - w a t e r  ( 5 : 1 ) ,  l o w  m o l e c u l a r  w e i g h t a n d  t h e r -  

m o s t a b i l i t y .  T h e y  a r e  h o w e v e r  d i s t i n g u i s h a b l e  in r e g a r d  to the o t h e r  

p r o p e r t i e s  l i s t e d  in T a b l e  I as  w e l l  as  to the a n t i b i o t i c  s p e c i f i c i t y ,  

w h i c h  is s h o w n  in T a b l e  II. It is  at p r e s e n t  doub t fu l  w h e t h e r  a c t i v i -  

t i es  140 ( E .  c o l i )  and  152, ( P .  a e r u g i n o s a )  a r e  i d e n t i c a l  o r  n o t ;  the  

m o r p h o l o g y  of t h e i r  g r o w t h  i n h i b i t i o n  h a l o s  is  c l e a r l y  d i s t i n c t ,  a n d  

t h e r e  a r e  s o m e  d i f f e r e n c e s  in t h e i r  s p e c i f i c i t y  s p e c t r a  ( s e e  T a b l e  I I ) .  

T h r e e  of the a n t i b i o t i c  a c t i v i t i e s  ( 1 5 ,  136 a n d  138)  a r e  fu l l y  

a n t a g o n i z e d  by  I - m e t h i o n i n e  at a f ina l  c o n c e n t r a t i o n  of 10 ~ u g / m l .  N o n e  

of  the a c t i v i t i e s  e x c e p t  o n e  ( 1 7  w )  is  i n a c t i v a t e d  by  the p r o t e a s e s  

p r o n a s e  a n d  s u b t i l y s i n .  I n a c t i v a t i o n  by  t h e s e  e n z y m e s  of 17 w i n d i -  

c a t e s  an o l i g o p e p t i d e  s t r u c t u r e  f o r  i t ,  s i n c e  i ts  m o l e c u l a r  w e i g h t  is  

h i g h e r  than  1000 bu t  l o w e r  than 5 0 0 0 ,  a c c o r d i n g  to i ts  b e h a v i o u r  in 

S e p h a d e x  G - 1 5  a n d  0 - 2 5  c h r o m a t o g r a p h y  a n d  i ts  f i l t r a t i o n  t h r o u g h  

A m i c o n  P M - 1 0  but  no t  t h r o u g h  P e l l i c o n  P S A C  02510  m e m b r a n e s .  

l l  
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T a b l e  I1: A n t i b i o t i c  s p e c i f i c i t y  on  e n t e r o b a c t e r i a  and  o t h e r  

m i c r o o r g a n i s m s  

O r g a n i s m s / / / A n t i b i o t i c  s 15 l?v~ 17e 76 136 138 140 146 .152 290 

E s c h e r i c h i a  ( 2 0 )  20 4 16 4 20 12 5 17 8 14 

P r o t e u s  ( 1 1 )  11 0 11 6 0 2 0 11 0 10 

E n t e r o b a c t e r  ( ? )  5 1 "7 1 4 4 0 4 0 4 

K l e b s i e l l a  ( 3 )  3 0 3 0 3 1 0 0 0 3 

S e r r a t i a  ( 3 )  3 0 3 0 3 0 0 0 0 3 

S a l m o n e l l a  ( 3 )  2 0 2 2 2 3 1 3 0 2 

P s e u d o m o n a s  ( 3 )  3 3 3 3 0 3 3 3 2 1 

L e v i n e a  ( 2 )  2 0 2 2 2 2 0 2 0 2 

S h i g e l l a  ( 2 )  2 1 2 1 0 0 0 2 0 0 

C i t r o b a c t e r  ( 2 )  2 0 2 0 2 2 0 2 0 1 

A c i n e t o b a c t e r  ( 2 )  2 0 2 0 2 2 0 2 0 1 

S t r e p t o c o c c u s  ( 2 )  2 0 0 0 0 0 0 1 0 2 

S t a p h y l o c o c c u s  ( 5 )  0 O 0 5 0 0 0 0 5 5 

A l l  the E s c h e r i c h i a  s p e c i e s  w e r e  of  the co i l  t y p e .  F i g u r e s  in p a r -  
e n t h e s i s  in the f i r s t  c o l u m n  i n d i c a t e  the n u m b e r  of  d i f f e r e n t  s t r a i n s  
a s s a y e d  f o r  e a c h  g e n u s .  T h e  f i g u r e s  in the o t h e r  c o l u m n s  c o r r e -  
s p o n d  to the n u m b e r  of s t r a i n s  that  w e r e  i n h i b i t e d  by  the a n t i b i o t i c  ~ in 
e a c h  c a s e .  T h e  a n t i b i o s i s  a s s a y s  w e r e  c a r r J e d o u t  w i t h  0 .01  ml a l i q u o t s  
of  the " ×  5 0 0 "  p r e p a r a t i o n s ;  the a n t i b i o t i c - p r o d u c i n g  s t r a i n s  w e r e  a l s o  
s e n s i t i v e  to t h e i r  o w n  ,I× 5 0 0 "  p r e p a r a t i o n s ,  bu t  w e r e  i n s e n s i t i v e  to the 
g r o w i n g  of t h e i r  o w n  c o l o n i e s  by  the C e l l o p h a n e  t e c h n i q u e  ( s e e  P r o -  
c e d u r e  ) . 

It is  p o s s i b l e  that  17 e is a d e r i v a t i v e  of 1'7 w .  B o t h  a r e  p r o d u c e d  

by  the s a m e  s t r a i n  of  E .  co l i  a n d  h a v e  o t h e r  c o m m o n  f e a t u r e s  ( s e e  

T a b l e  I ) .  T h e y  d i f f e r ,  h o w e v e r ,  b e s i d e s  in t h e i r  s e n s i t i v i t y  to p r o -  

t e a s e s ~  in t h e i r  M . W . ,  s o l u b i l i t y  in e thano l  (1"7 e b e i n g  s o l u b l e )  a n d  

a n t i b i o t i c  s p e c t r a  ( s e e  T a b l e  I I ) .  F u r t h e r  i n f o r m a t i o n  on the c h e m i c a l  
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n a t u r e  of  the a n t i b i o t i c  e n t i t i e s  h e r e  r e p o r t e d  w o u l d  e v e n t u a l l y  r e q u i r e  

t h e i r  p h y s i c a l  i s o l a t i o n ,  a t a s k  in w h i c h  w e  a r e  p r e s e n t l y  i n v o l v e d .  

O n  the  w h o l e ,  it can  be  p r e s u m e d  the  o c c u r r e n c e  of m o r e  

t y p e s  of a n t i b i o t i c  e n t i t i e s  of a s i m i l a r  c h a r a c t e r  to the o n e s  r e p o r t e d  

h e r e ,  at l e a s t  a m o n g  e n t e r i c  b a c t e r i a .  B e c a u s e  of t h e i r  c h a r a c t e r -  

i s t i c s ,  t hey  c o u l d  be  t e n t a t i v e l y  g r o u p e d  in to  e f a m i l y ,  fop w h i c h  the  

g e n e r i c  n a m e  of m i c r o c i n s  is  p r o p o s e d ,  w h i c h  s e e m s  to be  d i s -  

t i n g u i s h e d  f r o m  the m a i n  k n o w n  c l a s s e s  of c o n v e n t i o n a l  a n t i b i o t i c s ~  

w h i c h  m i g h t  be  c l u s t e r e d  into t w o  g e n e r a l  g r o u p s :  ( a )  t h o s e  p r o -  

d u c e d  by  A c t i n o m y c e t e s ,  m o s t l y  by  S t r e p t o m y c e s  s p e c i e s .  T h e i r  

c h e m i c a l  s t r u c t u r e s  a r e  v e r y  h e t e r o g e n o u s  a n d ,  in g e n e r a l ,  t hey  

s h o w  w i d e  s p e c t r a  of  a n t i b i o t i c  a c t i o n ;  ( b )  t h o s e  p r o d u c e d  by  s p o r o -  

g e n i c  b a c t e r i a  of  the g e n u s  B a c i l l u s ,  l i k e  b a c i t r a c i n s ,  t y r o c i d i n s  a n d  

p o l y m y x i n s ~  w h i c h  a r e  of a c y c l i c  p e p t i d e  c h a r a c t e r "  and  a r e  not  

f ound  f r e e  in the c u l t u r e  m e d i a  ( 3 } .  T h e y ,  t o o ,  a r e  u s u a l l y  a c t i v e  

on  m a n y  t y p e s  of b a c t e r i a .  O n  the c o n t r a r y ,  the a n t i b i o t i c s  i d e n t i f i e d  

in th is  i n v e s t i g a t i o n :  ( a )  a r e  p r o d u c e d  by  n o n - s p o r o g e n i c  b a c t e r i a  

i s o l a t e d  f r o m  the h u m a n  i n t e s t i n a l  t r a c t ,  f o r  w h i c h  no a n t i b i o g e n i c  c a -  

p a c i t y  h a s  b e e n  d e s c r i b e d  ( e x c e p t  the s y n t h e s i s  of c o l i c i n s ,  w h i c h  in 

fac t  a r e  not  c o n s i d e r e d  as  c o n v e n t i o n a l  a n t i b i o t i c s ) ~  ( b )  a r e  e x c r e t e d  

in to  the c u l t u r e  m e d i a ,  a n d  ( c )  t h e y  ac t  on  c l o s e l y  r e l a t e d  m i c r o o r -  

g a n i s m s .  

It is  to be  e x p e c t e d  that  the o c c u r r e n c e  of " m i c r o c i n s  t' is  no t  

r e s t r i c t e d  to the  m a m m a l i a n  i n t e s t i n e  e c o s y s t e m s .  In a n y  c a s e ,  t h e i r  

p r e s e n c e  p o s e s  a m a j o r  q u e s t i o n ,  r e g a r d i n g  t h e i r  p h y s i o l o g i c a l  r o l e  

in the h a b i t a t s  w h e r e  t hey  o c c u r .  O n  a t e l e o n o m i c  p r e m i s e ,  t hey  

m i g h t  be  r e l a t e d  to the e c o l o g i c a l  c o m p e t i t i o n  that  g i v e s  p l a c e  to the  

d y n a m i c  m i c r o b i a l  s u c c e s i o n s  m e n t i o n e d  a b o v e  as  a t y p i c a l  f e a t u r e  

of  the b a c t e r i a l  c o m m u n i t y  of the i n t e s t i n e .  If s o ,  the  s t u d y  of U m i -  

c r o c i n s  I! a n d  t h e i r  i n h i b i t o r y  m e c h a n i s m s  w o u l d  be  a r e l e v a n t  s u b j e c t  

to a c h i e v e  a b e t t e r  u n d e r s t a n d i n g  of th is  e c o s y s t e m ,  i n c l u d i n g  i ts  c o m -  

m o n  a l t e r a t i o n s  by  the e n t e p o p a t h o g e n i c  m i c r o b i a l  f l o r a .  It s e e m s  a l s o  

p r e d i c t a b l e  that  the a v a i l a b i l i t y  of d i f f e r e n t  t y p e s  of p u r i f i e d  U m i c r o c i n s  u 

m i g h t  l e a d  e v e n t u a l l y  to s o m e  i n s t a n c e s  of t h e r a p e u t i c  u t i l i t y .  In th i s  
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r e g a r d ,  it is to be noted that n o n e o f  the E. coi l  an t ib io t i c  p r o d u c i n g  

s t r a i n s  d e s c r i b e d  in th is  r e p o r t  be longs  to the e n t e r o p a t h o g e n i c  c l a s s ,  

a c c o r d i n g  to  the s t a n d a r d  t echn iques  of s e r o t y p i f i c a t i o n .  

A c k n o w l e d g m e n t s .  T h e  a u t h o r s  a r e  v e r y  g ra te fu l  to P r o f e s s o r  A .  
S o l s  for  h is  c r i t i c i s m  and va luab le  comments~ and to Ben i to  Oa6as  

for  h is  help in the s e p a r a t i o n  of an t ib io t i cs  1"7 w and 1"7 e .  T h e  t ech -  
n ica l  a s s i s t a n c e  of A m a l i a  Mon tes  and l o r e n z o  S e g u i d o  is also a c -  
k n o w l e d g e d ,  
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