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RELEASE OF ENZYMES FROM BACTERIA .* 
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B. 
r e s i s t  the pen ic i l l i n  and cephalosporin an t ib io t i c s .  Certain 6. lactamases can 
be released from Gram-negative bacteria by a variety o f  techniques which d is rupt  
the outer ce l l  wall b u t  do not cause ce l l  l y s i s  no r  re lease  cytoplasmic enzymes. 
On the  other hand, some B. lactamases remain ce l l  bound during these treatments. 
One such technique, osmotic shock, h a s  been used t o  study the re lease  of a 
variety o f  enzymes from E .  c o l i .  
assigned t o  a d i scree t  ce ' nu la r  location termed the periplasm (Heppel, 1971 
Those enzymes which a re  retained d u r i n g  osmotic shock have been assumed t o  have 
a d i f f e ren t  c e l l u l a r  location and they have been termed ce l l  bound (Heppel, 
1971). However, there i s  no evidence tha t  enzymes e x i s t  i n  these two locations 
during normal conditions. 

Neu (1968) studied the re lease  of B. lactamases by osmotic shock treatment and 
concluded tha t  R-factor mediated B. 
chromosomally mediated ones were ce l l  bound. However, r e s u l t s  presented here 
( t a b l e )  and by Wyatt and Smith (1974) ind ica te  tha t  i t  i s  the molecular weight 
of the enzyme, and n o t  the genetic location of i t s  s t ruc tura l  gene, which 
determines whether o r  not a B. lactamase can be released by osmotic shock 
treatment; B .  
released. 

lactamases a re  enzymes which commonly cause c l in i ca l  s t r a i n s  of bacteria t o  

Enzymes released by t h i s  procedure have been 

lactamases were periplasmic whereas 

lactamases 4 f  molecular weight grea te r  t h a n  30,000 not being 
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* R represents R .  f ac tor  a n d  C represents Chromosomal f3. lactamases 

When the  re lease  of the 6. lactamases mediated by R .  f a c to r s  R46 a n d  R55 was 
studied i t  was found t h a t  desp i te  having molecular weights of 44,600 and 
41,200 they were released to  some exten t  by osmotic shock ( 1 1 . 2 %  and 52.0%, 
respec t ive ly) .  This apparantly anomolous behaviour can be explained by the 
finding tha t  these two enzymes a re  dimeric (Dale and Smith, 1976). Thus e i t h e r  
these enzymes in the dimeric s t a t e  a re  su f f i c i en t ly  asymmetric, o r  t h e i r  
individual sub-units a re  su f f i c i en t ly  small, t o  pass through the ce l l  wall 
during osmotic shock. 

The ce l l  wall therefore appears t o  a c t  simply as a molecular s ieve  during 
osmotic shock treatment and  thus l i t t l e  or  no conclusions regarding c e l l u l a r  
location should be drawn from osmotic shock data.  
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