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With the use of the vital  dye Chlorazol Black E the l oca t i onandbehav io ro f f i ve  s p e c i e s o f m y c o -  
p l a s m a s  and a s table  L f o r m  of group A f i -hemolyt ic  s t rep tococcus  were  studied in var ious  
continuous cell  l ines.  The mycop la smas  and L fo rms  were  shown to pass  through a definite 
developmental  cycle in the cel ls ;  init ially they were  located ex t race l lu l a r ly  and on the cell  
su r f ace ,  l a t e r  in t race l lu la r ly ,  when they mult ipl ied intensively;  l a t e r  st i l l  they were  again 
found on the cell  su r face  and ex t race l lu la r ly .  This cycle was shown to depend on the type 
of infection. The c h a r a c t e r  of local izat ion was shown to depend both on the spec ies  of both 
agent and cul ture .  
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Cytochemical  [2, 6] and immunochemica l  [1, 5, 7] methods of detecting mycop la smas  and bac te r i a l  
L f o r m s  in use at the p r e s en t  t ime ,  although capable of showing the location and the m i c r o s t r u c t u r a l  f ea -  
tu res  of the antigenic components of the mycop la smas  and L fo rms ,  do not shed light on their  viabil i ty.  Vi- 
tal  s taining of the m i c r o o r g a n i s m s  is evidently the mos t  p r o m i s i n g  method f r o m  this standpoint.  

P rev ious  invest igat ions showed that the dye Chlorazol  Black E can be used for  intravi ta l  s taining of 
mycop la smas  and bac te r i a l  L fo rms  and the i r  subsequent  detection in cell  cul tures  [4]. 

The location and poss ib le  developmental  cycle of mycop lasmas  and bac te r i a l  L fo rms  in cell cultures 
were  studied in different  types of infection caused by them. 

E X P E R I M E N T A L  M E T H O D  

Exper iments  were  ca r r i ed  out on continuous l ines of pig embryonic  kidney (SPEV), human kidney 
(RH), and g reen  monkey kidney (MA-104) cells and on mouse  f ibroblas ts  [1]. All cul tures were  f ree  f r o m  
contaminat ion by mycop la smas .  The cells were  grown on covers l ips  in the usual way on medium on 199 
with 10% bovine s e r u m .  A 24-to 48-h cul ture  was used for infection. 

Standard s t r a ins  of mycop la smas  were  used: M. ga l l i sep t icum S~,M. laidlawii,  M. laidlawii var .  
inocuuni, M. sp.  200, isolated f r o m  hens and identified as M.._z. ga l l inarum,  M. sp. 110, i sola ted f r o m  mice 
and identified as M. a r th r i t id i s ,  and a lso  the L f o r m  of f i -hemoly t ic  s t rep tococcus ,  s t r a in  L-406, isolated 
f r o m  a pat ient  with rheumat i c  caxditis [3], and maintained by prolonged pas sage  in the l abora tory .  

The mycop la smas  were  grown in broth  or on 0.3% agar ,  the bas i s  of which was a t rypt ic  digest  of 
bovine hear t  musc le  with the addition of 10% yeas t  ex t r ac t  and 10-15% bovine or horse  s e r u m .  The L fo rm 
a lso  was grown on broth  or agar ,  but with the addition of horse  s e r u m  and NaC1 as osmot ic  s tab i l ize r .  A 
3- to  4-day  cul ture  was used for  infection. 
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Fig. 1. Cell cul tures  infected with mycop la smas :  a) SPEV infected with M__: ga l l i sept icum 
$6; 24 h a f te r  infection; b) SPEV infected with M___:. ga l l i sep t icum $6, 3rd day af ter  infection; 
c) MA-104 infected with M___.:. laidlawii,  10th day af ter  infection. Stained with acr idine orange,  
object ive 90 x ,  ocular  homal  3 • 

Chlorazol Black E in a concentrat ion of 1 : 1000 was mixed in the r a t io  of 1 : l w i t h t h e c u l t u r e o f m y c o -  
p l a s m a s  and L fo rms ,  left  for  I h at r o o m  t e m p e r a t u r e ,  and the cell  culture was then infected with 0.2 ml 
of the mixture .  The infecting dose was 103-104 colony-forming units (CFU)/ml.  A cell  culture inoculated 
with a mix ture  of Chlorazo! Black E and nutr ient  medium was used as the control .  The cells  were  incu- 
bated at 37~ and examined daily in the luminescence  microscope,"  without fixation, a f ter  p r e l i m i n a r y  s ta in -  
ing with acr idine  orange (1 : 100,000). 

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

Mycoplasmas which differed in the cha rac t e r  of the i r  behavior  in cell  cul tures  were  used in the ex-  
pe r imen t s .  For  instance,  M. ga l l i sep t icum S 6 induced an acute infection in all  cul tures  with w e l l - m a r k e d  
des t ruc t ive  changes,  whereas  the other myeop la smas  had no cytopathic action and induced a latent  infec-  
tion. The L f o r m  of s t rep tococcus  produced sl ight cytopathic changes in the SPEV culture and caused the 
appearance  of giant mul t inuclear  cel ls  in the MA-104 cul ture;  in the o t h e r  cul tures the infection was la tent  
in cha rac t e r  and was unaccompanied by any visible morphological  changes.  

On the f i r s t  day af ter  infection the mycop la smas  and L f o r m s ,  i r r e spec t ive  of the type of infection 
produced by them or the type of cell cul ture,  were  located outside the cel ls  or  on their  sur face  as homoge-  
neous conglomera tes  of different  s i zes ,  and only ve ry  r a r e l y  were  they found as single black granules in 
the cy top lasm (Fig. la) .  On the second to third day the number  of conglomera tes  was reduced,  and l a te r  
they d i sappeared  complete ly ,  when sma l l  granules ,  diffusely s c a t t e r e d  in the cytoplasm,  became  more  nu- 
merous  (Fig. lb). Meanwhile dark  g ray  oval format ions  appeared  at infrequent intervals  in the enlarged 
cel ls .  These  fo rmat ions  ex is ted  for  2-4 days depending on the type of infection (less in acute and m o r e  in 
latent  fo rms) ,  a f te r  which they d i sappeared  and the number  of sma l l  granules in the cy top lasm continued to 
inc rease .  Ini t ia l ly they were  located beneath the cy top lasmic  m e m b r a n e ,  often they were  pe r inuc lea r  in 
the i r  locat ion,  but l a t e r  (Sth-7th days) they frequent ly  filled the whole cytoplasm.  On the s ixth to ninth day, 
depending on the type of infection (ear l ier  in acute,  l a t e r  in latent),  bes ides  smal l  granules ,  conglomera tes  
of different s izes  consis t ing of smal l  granules  appeared  in the cy top lasm together  with g ray  oval format ions  
s i m i l a r  to those  obse rved  on the second to fourth day; the la t te r  were  found m o r e  frequent ly  in latent  in- 
fection. In the l a te r  s tages  (9-15th days) the number  of conglomera tes  inc reased  and mos t  of them were  
found on the su r face  of the cel ls  or  outside them (Fig. lc);  this p roce s s  again was m o r e  marked  in latent  
than in acute infection. In acute infection small granules  p redomina ted  in the cytoplasm,  and l a te r  (sixth 
to eighth days) ex t r ace l lu l a r ly  also.  

These r e su l t s  may  indicate that mycop lasmas  and L fo rms  of bac t e r i a  pass  through a definite devel-  
opmental  cycle in cell  cul tures .  Ini t ial ly (first  to second day) thei r  local izat ion is ex t race l lu la r  or on the 
su r face  of the cel ls ,  evidently on account of adsorpt ion of m i c r o o r g a n i s m s  on the cel ls .  La te r  (second to 
sixth day) the infectious agent p robably  pene t ra tes  into the cells and mult ipl ies  the re ,  as shown by a marked  
inc rease  in the number  of m i c r o o r g a n i s m s  obse rved  in the cytoplasm.  Later  st i l l  (eighth to tenth day) they 
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leave the cells, and the mycoplasmas and L forms are again found on the surface of the cells or outside 
them. The character  of their localization depended on the type of cell culture and of infectious agent. For 
instance, M. laidlawii in SPEV, RH, and L cells were indistinguishable in the character  of their intracellu- 
lar  localization from other species of mycoplasmas (occurring beneath the membrane, in the cytoplasm, 
and in the perinuclear region), and in the MA-104 culture they were also found in the nucleus. The cycle 
described above was shown to depend on the type of infection, being more marked and following a longer 
course in the latent type of infection. 
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