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L- and C o n v e n t i o n a l  F o r m s  of M i c r o c o c c i  in the  

An incorpora t ion  of 14C-thymidine no t  re la ted to the  
synthesis  of mi tochondr ia l  DNA, and s trongly inhibi ted 
by  oxyte t racycl ine ,  has been observed in Suspensions of 
platelets  f rom normal  h u m a n  subjects  following incubat ion  
in var ious cul ture  media  in the  presence of p lasma or 
serum:  such incorporat ion has been a t t r ibu ted  to the  
metabol ic  ac t iv i ty  of bacter ia l  L-forms 1. The growth and 
mul t ip l ica t ion of L- and convent ional  bacter ia l  forms 
(provisionally considered as micrococci) or iginat ing at  the  
level  of the platelets,  has also been obserevd:  the  micro-  
organisms could be subcul tured in m a n y  bu t  no t  in all 
cases 3. 

Here  some observat ions  are described which concern 
the  presence of bacter ia l  forms in the  circulating, blood 
of pat ients  affected by  th rombocy topen ia  f rom auto-  
immune  disease, and the  bacter ia l  growth in cultures f rom 
blood of the  same pat ients .  

Materials  and  methods. The assays have  been repeated 
m a n y  t imes using the  blood from r pat ients  whose 
id iopathic  th rombocy topen ic  purpura  has been a t t r ibuted ,  
on the  basis of the pos i t iv i ty  of indirect  ant iglobul in 
consumpt ion  tests, to au to immune  condition. Two of 
t h e m  had  been t rea ted  a t  in tervals  wi th  immunodepres-  
sant  drugs before and dur ing the  period where they  were 
kep t  under  examinat ion ,  and one had been splenectomized 

Fig. 1. Conventional bacterial forms in the fluffy layer from blood 
of thromboeytopenic patients. Giemsa, • 2200. 

Fig. 2. Circulating platelets undergoing lysis carry bacterial forms 
of various size and staining affinity. Giemsa, • 2200. 

Circula t ing  B l o o d  of T h r o m b o c y t o p e n i c  Pat i en t s  

wi thou t  improvemen t  of the  th rombocytopen ic  st i tuat ion.  
The platelets  count  ill the  circulat ing blood var ied  be,  
tween 3000 and 30,000/~1. The  megakar iocytes  were 
recognizable in the  bone mar row in abnormal ly  large 
number  and showed evidence of hindered matura t ion  and 
impaired pla te le t  product ion.  

After  prepara t ion  of blood smears, blood specimens 
were collected under  s t r ic t ly  sterile conditions, mixed  
with  ACD (1:10) and centr i fuged 20 min at  225 g. 
Fol lowing tile centr i fugat ion,  samples for optical  and 
electron microscopy were prepared f rom the  superna tan t  
and f rom the  fluffy layer.  For  the incubat ion assay, 
carried out  a t  37~ 2 ml  of the  superna tan t  were added 
to 8 ml  of Difco P P L O  bro th  in Er l enmeyer  flasks of 100 
ml  capaci ty ;  0.2 ml  of the  superna tan t  were also scat tered 
on Difco P P L O  agar  in Pet r i  dishes 10 cm ~ .  

When  bacter ia l  g rowth  had been verif ied in b ro th  
suspensions on the  basis of increasing turbidi ty ,  sub- 
cultures were a t t emp ted  on Difco nut r ien t  agar. The 
p r imary  cultures on P P L O  agar  plates were examined  
after  7 days incubation.  

For  optical  microscopy, convent iona l  methods  were 
utilized. Fo r  electron microscopy,  the  mater ia l  was 
prefixed in glutaraldehyde,  f ixed in 1% OsO 4 in 0.1 M 
phosphate  buffer  p H  7.4 and embedded  in araldi te;  the  
specimens were stained wi th  uranyl  acetate  and lead 
acetate.  

Results  and discussion. The blood specimens obta ined 
a t  f requent  in tervals  th rough  prolonged periods (1 to 
3 years) f rom the  4 pat ients  under  study,  gave cons tan t ly  
comparable  results. 

I n  the  circuIating blood, Gram-pos i t ive  Cocci could 
easily be recognized in the  smears and in re levant  number  
in the  prepara t ions  obta ined f rom the fluffy layer;  t h e y  
were free (Figure 1) or phagocyt ized  by leucocytes. Other  
microbial  forms of various size and shape were detectable,  
showing var iable  staining affinities wi th  fucsin and Giem- 
sa; a yellow-green, orange or reddish fluorescence was 
observed following acridine orange staining (the conven-  
t ional  forms give a s t rong red fluorescence). The fact  t h a t  
immatu re  microbial  forms were carried by  platelets  
often undergoing lysis was easily demons t ra ted  by  means  
of  various staining methods  (Giemsa, methy l  green, 
acridine orange fluorescence, Figure  2). Elec t ron  micros- 
copy confirmed the  presence of L- (Figure 3) and rever t ing  
bu t  still immatu re  (Figure 4) bacter ia l  forms inside some 
platelets,  and also the presence of phagocyt ized forms 
inside the  circulat ing leucocytes  (Figure 5). 

Af ter  2 to 5 days incubat ion  of the  superna tan t  225 g 
in P P L O  broth,  a bacter ia l  g rowth  was observed;  the  
subcultures  on nu t r i en t  agar  gave cons tant  and posi t ive  
results ; the  var iab i l i ty  in shape, size and staining aff in i ty  
of the  microorganisms disappeared in subcultures. 

P r imary  cul tures  on P P L O  agar plates did no t  give rise 
to colonies recognizable wi th  the  naked eye. In  every  
case, microscopical  examina t ion  demons t ra ted  the pres- 
ence of small  groups of microorganisms in var ious stages 
of evolut ion  f rom L- to convent iona l  forms (Figure 6). 

The presence of unstable  L-forms inside the  platelets  
cannot  be re la ted to the  p la te le t -bacter ia l  in terac t ion  
which has been taken  into considerat ion a-5 as a possible 
mechanism of clearance of bacter ia  f rom the  circulation. 
However ,  the possibi l i ty has been admi t ted  1, ~ tha t  af ter  
the  convent ional  bacter ia l  forms or iginat ing f rom L-forms 
carried by  platelets  are set free in the  circulat ing blood, 
t h e y  m a y  proceed in a sequence of events  comparable  to 
wha t  some authors  had  in te rpre ted  as a clearing process. 
The large number  of convent ional  bacter ial  forms free in 
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Fig. 6. Following incubation of plasma supernatant 225 g on PPLO 
agar, the evolution of microorganisms from L- to conventional forrns 
may be recognized. Dienes staining method. • 2200. 

t;igs. 3 and 4. Electron nlicroscopy demonstrates the presence of L- 
(Figure 3) and reverting (Figure 4) bacterial forms inside platclets 
tmdergoing vaeuolization, x 32,000. 

the  blood of t he  t h r o m b o c y t o p e n i c  pa t i en t s  m a y  in th is  
way  enhance  the  p r i ma ry  p la te le t  damage  der iv ing f rom 
the  a u t o i m m u n e  condit ion.  

Previous  research (unpubl ished results) has  d e m o n s t r a t -  
ed t h a t  the  incorpora t ion  of ~C- thymid ine  by  p la te le ts  of 
normal  and  t h r o m b o c y t o p e n i c  subjects  is of the  same 
order  when  eva lua ted  in the  presence of penicil l in and 
referred to the  n u m b e r  of platelets .  The mul t ip l ica t ion  of 
a large n u m b e r  of convent iona l  bacter ia l  forms or iginat ing 
f rom the  L-forms carried by  a small  n u m b e r  of p la te le ts  
in the  c i rculat ing blood of t h ro mb o cy t o p en i c  pa t ien ts ,  
m a y  be in t e rp re t ed  as a consequence of the  p la te le t  lysis. 

An observa t ion  which  needs to be t aken  in account ,  
and which gave rise to fu r ther  research actual ly  in pro-  
gress, is the  ap p a ren t  lack of a specific immunologica l  
reac t iv i ty  towards  the  convent iona l  bacter ia l  forms 
presen t  in the  circulat ion of the  t h r o m b o c y t o p e n i c  pa-  
t ients .  No re la t ionship  has been es tabl ished be tween  
sp lenec tomy,  i m m u n o d e p r e s s a n t  t h e r a p y  and the  presence 
of bac ter ia  in the  blood. 

Summary. The mul t ip l ica t ion of Gram-pos i t ive  Cocci 
or ig inat ing f rom L-forms carried by  p la te le ts  of auto-  
immune  t h r o m b o c y t o p e n i c  pat ients ,  m a y  be a t t r i bu t ed  
to the  p r i ma ry  p la te le t  damage  enhanced  following inter-  
act ion wi th  bacter ia .  
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Fig. 5. Phagocytized bacterial forms a present inside the circuk :.ng 
leucocytes, x 18,000. 
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