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Spheroplast- l ike  Cells of Pneumococci  

Al though  theore t i ca l ly  there  is a g rea t  possibi l i ty  for 
the  de tec t ion  of  bac ter ia l  spheroplas ts  d i rec t ly  in na ture ,  
only  occasional  f indings h a v e  been descr ibed 1. However ,  
in m a n y  cases of rout ine  bacter io logical  examina t ions  we 
migh t  encounter  p h e n o m e n a  which  could be in t e rp re t ed  
as t rans i t iona l  s tages to the  L fo rm of bacter ia .  Our  a im  
is to describe and to demons t r a t e  spheroplast- l ike cells 
of Diplococcus pneumoniae found in the  smears  prepared  
f rom the  cerebrospinal  fluid t aken  f rom a case of pneumo-  
coccal  meningi t is .  

Cerebrospinal  f luid was centr i fuged and the  smear  
dried, f ixed in t he  f lame,  and s ta ined w i t h  t he  G r a m  
method .  Microscopical ly  we found in t he  smear  (Figure 1) 
a few normal  and m a n y  unusua l  forms of pneumococci .  
Most  of these  forms were  a p p r o x i m a t e l y  three  t imes  
larger  in size t h a n  the  normal  ones. Some were still in the  

Fig. 1. A, a normal diploform of Diplococcus pneumoniae. B, a larger 
rounded single cell of D. pneumoniae. C, a larger pointed single cell 

of D. pneumoniae. Gram stain. Magnification ca. 900 x. 

diplo-forms,  t he  o thers  were  singular.  Most  of t h e m  had  
one or  b o t h  ends  stil l  pointed,  b u t  m a n y  comple te ly  
rounded  forms were  observed.  I t  seemed t h a t  t he  cap-  
sular  mate r ia l  in smal l  and  in larger  forms was stil l  pre-  
served.  

The  g rowth  of the  microorganism on the  bacter io-  
logical media  was no t  v i s ib ly  inhibi ted.  The  colonies grew 
to normal  dimensions in 48 h of incuba t ion  a t  37°C. The  
smear  prepared  f rom these  colonies showed cells which 
were still  enlarged.  Most  of t h e m  were po in ted  a t  the  
poles of diplo-formations.  I n  con t ras t  to t he  pic ture  seen 
in the  smears  prepared  f rom the  puru len t  cerebrospinal  
fluid, long chains of large pneumococc i  were  found in the  
smears  prepared  f rom first  cu l tures  of  the  organisms 
described,  The  size and form of the  microorganisms re- 
t u rned  to  no rma l  in the  course of subsequen t  subcul tures .  

W e  consider  the  g lobular  organisms descr ibed in th is  
c o m m u n i c a t i o n  to be spheroplast.s of pneumococci ,  which 
h a v e  caused puru len t  meningit is .  W e  beheve  t h e y  were 
p roduced  by  the  spheroplas t ing  effect  of penici l l in ~ used 
as the rapeu t i c  agent  in this case. 

W e  t r ied  to f ind in vitro evidence of the  ac t ion  of 
penici l l in  on the  form of pneumococci .  We  did no t  suc- 
ceed well  wi th  the  incorpora t ion  of penici l l in in to  the  f luid 
or  solid media .  P robab ly  the  r igh t  concen t ra t ion  of 
penici l l in was missed.  A t  the  border  of  t he  inh ib i to ry  
zone a round  the  disc soaked wi th  penici l l in (50-500 U of 
penicill in/1 ml), m a n y  larger  rounded  cells of  pneumo-  
cocci were  found (Figure 2). Some of the  cells were  no t  
rounded  bu t  e longated,  and some c los t r id ium or  plectr i-  
d ium-l ike  forms were  observed.  On this  occasion i t  should 
be ment ioned  t h a t  also in the  di rect  p repara t ions  of puru-  
lent  l iquor  t aken  in cases of pneumococca l  meningit is ,  
long 'bac i l la ry '  forms of pneumococci  were occasional ly  
found. T h e y  were especial ly pronounced  a round the  
border  of the  inh ib i to ry  zone which was seen in t he  pri-  
m a r y  cul ture  of the  pu ru len t  l iquor  in t he  spot  where  the  
l iquor  was inocula ted  more  massively.  These  unusua l  
forms of pneumococc i  persis ted also in the  first  few sub- 
cul tures  of pneumococci .  

The  concent ra t ions  of ant ib io t ic  requi red  for the  con- 
vers ion  of normal  to spheroplast- l ike cells of micro-  
organisms are subbacter icidal ,  i.e. those genera l ly  readi ly  
a t t a ined  in the  tissue, blood and body  fluids a l r eady  
dur ing  the  first  hours  of ant ib io t ic  therapy .  TUCKER and 
EAGLE s found a concen t ra t ion  of 35 un i t s /ml  1/~ h af ter  
in t ramuscu la r  in jec t ion  of 1,2 mill ion uni ts  of G-penici l l in ~. 

Zusammen/assung. Spheroplasten-Ahntiche F o r m e n  v o n  
P n e u m o k o k k e n  wurden  in den Pr i ipa ra ten  aus L iquor  
cerebrospinal is  bei puru len te r  Meningi t is  gefunden,  die 
ve rmu t l i ch  durch  Penic i l l in therapie  ve ru r sach t  waren.  
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Fig. ~, Bigger, rounded or elongated cells of pneumococcl in the 
baeteriostatie zone of penicillin. Gram stain. Magnification ca. 900 ×. 
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