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Toxop lasmas  have been success fu l ly  cult ivated in many p r i m a r i l y  t ryps in ized  cel l  cu l tures  and in 
heteroploid cu l tures  of t r ansp lan tab le  ce l l s  obtained e i ther  f rom norma l  t i s sues  or  f rom mal ignant  t u m o r s  
[1, 2]. 

Because  of the karyologic  s tabi l i ty  of t r ansp lan tab le  hog embryonic  kidney ce l l s  of the line RES and 
i ts  var ian t  RES-La  [4], it was decided to study whether  any change takes  place in the se t  of c h r o m o s o m e s  
of these  ce l l s  when toxop lasmas  a r e  cult ivated in them,  and a lso  to examine some aspec t s  of the cytopathic 
action of toxop lasmas  on RES cel l  cu l tures .  

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

The object for  infection with toxop lasmas  (Toxoplasma gondii, s t r a in  rh) cons is ted  of 5- or  6-day-o ld  
RES cu l tures  grown on cove r  s l ips  in penicil l in f lasks .  The RES ce l l s  we re  cul t ivated in medium No. 199 
with 10% no rma l  bovine s e r u m ,  and the RES-La  ce l l s  in medium with 0.5% lac ta lbumin hydrolysa te  and 
10% n o r m a l  bovine s e r u m .  A per i tonea l  exudate of albino mice  infected wi~h t o x o p l a s m a s  and l apa re to -  
mized  onthe  3rd-4th day a f t e r  infection was used for  inoculation. The toxop la smas ,  in a dose  of ,6 �9 104 ce l l s ,  
were  introduced into f lasks  containing the cul tures  a f t e r  p r e l i m i n a r y  asp i ra t ion  of the nutr ient  medium.  
Contact between the p a r a s i t e s  and ce l l s  took place for  1.5 h at 37 ~ The cell  l aye r  was then covered  with 
f r e sh  nutr ient  med ium.  The m a t e r i a l  was  incubated at 37 ~ Eve ry  24 h for  10-12 days  some  of the m a t e r i -  
al was fixed in Nik i forov ' s  mix tu re  and stained by the R o m a n o v s k y - G i e m s a  method.  Another port ion of 
the m a t e r i a l  was t r ea t ed  with colchicine.  The final concentra t ion of colchicine was 0.5 p g / m l ;  contac twi th  
the cu l tures  las ted 2-4 h. Subsequent t r e a t m e n t  (hypotonic shock, fixation, and drying in air)  was ca r r i ed  
out by a slight modif icat ion of the method of Rothfets  and Siminovitch [7]. P r e p a r a t i o n s  fixed by Shaba- 
da sh ' s  method were  stained by Feu lgen ' s  method.  C h r o m o s o m e s  were  counted in the ce l l s  in metaphase ,  
and the r e su l t s  were  compared  with the contro l .  K a r y o g r a m s  and h i s t o g r a m s  were  plotted by the usual  
methods .  

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

In t race l lu la r  p a r a s i t e s  could be  seen  3 h a f t e r  inoculation.  The rhythm of propagat ion  of the toxo-  
p l a s m a s  for  3-4 days  was identical  with that  observed  in other  (heteroploid) cel l  cu l tu res  [1, 2, 3]. The 
p a r a s i t e s  lay in pa i r s  in the ce l l s  (Fig. 1), at random, or  in c h a r a c t e r i s t i c  groups  fo rming  " rose t t e s . "  
Often the t oxop ta smas  lay next to the nucleus,  which s o m e t i m e s  appeared  deformed.  Ul t imately  the nuclei  
of the infected ce l l s  underwent pycnos is .  The p ic ture  of k a r y o r r h e x i s  also was obse rved .  After  mul t ip ly -  
ing the t oxop la smas  a lmos t  filled the cell .  The p roce s s  of degenera t ion  in the l a te r  per iod af ter  inocula-  
t ion (6th day and later)  was much s lower .  Numerous  groups  of p a r a s i t e s  showed changes  - the toxop lasmas  
were  apparent ly  s tuck together ,  becoming m o r e  t ightly packed and losing the c la r i ty  of t h e i r  outlines (Fig. 
2). These  c lu s t e r s  of p a r a s i t e s  were  desc r ibed  as cys t - l ike ,  for  t he re  was no sign of the c l ea r ly  d is t inguish-  
able m e m b r a n e  p resen t  in toxop lasma  cys t s  or  of ce r t a in  other  deta i ls  typical ly  found in them.  
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Fig. 1. A dividing cel l  of an RES culture with 
toxop lasmas  in the cy top lasm.  Fixation in 
Niki forov 's  mix ture ,  s tained by the R o m a n o v s k y -  
Giemsa  method.  Objective 100, ocular  10. 

Fig.  2. Cys t - l ike  c lu s t e r  of t oxop lasmas  (10th 
day a f t e r  inoculation). Fixation in Niki forov ' s  
mix ture ,  s taining by the R o m a n o v s k y - G i e m s a  
method.  Objective 100, ocular  10. 

While the cys t - l ike  c lus t e r s  of toxop lasmas  
were  being formed,  the RES cel l  cu l tures  were  b e -  
coming "spontaneously dis infected."  The number  of 
p ro l i f e ra t ive  f o r m s  of the c lu s t e r s  (pairs ,  " rose t tes" )  
became  much sma l l e r :  they had prac t ica l ly  d i sap-  
pea red  by the 9th-10th day a f te r  inoculation. 

The changes in the RES-La  cul tures  under  the 
influence of infection with toxop lasmas  was indis-  
t inguishable f rom the changes in the RES cel ls .  

The resu l t s  of the karyologic  study of p r e p a r a -  
t ions of RES and RES-La  ce l l s  infected with toxo-  
p l a smas ,  a f te r  t r e a t m e n t  with e01ehieine and staining 
by Feu lgen ' s  method,  showed that  f rom 68 to 85% of 
the me taphase  cel ls  contained 38 c h r o m o s o m e s .  The 
number  of te t raploid  and hypotetraploid fo rms  did not 
exceed the i r  number  in the control  cu l tures  (2-4%). 
The remaining ce l l s  contained a hypodiploid number  
of c h r o m o s o m e s  - f rom 34 to 37. 

The frequency of appearance  of abnormal  fo rms  
of c h r o m o s o m e s  (dicentr ics ,  annular  fo rms ,  etc.) did 
not exceed the number  of c h r o m o s o m a l  anomal ies  in 
the control  cu l tures .  

Cer ta in  compar i sons  m a y  just i f iably be made 
with the r e su l t s  obtained in other  expe r imen t s  on this  
s table  cell  sys t em.  F i r s t ,  during adaptation of the 
RES line to a medium with 0.5% lacta lbumin hydroly-  
sa te  ( the t rophovar iant  RES-La)  no morphologica l  
changes in the karyo type  were  found f rom that in the 
control  RES line. The RES-La  line was cha rac t e r i zed  
by the s ame  modal  number  of c h r o m o s o m e s  as the 
RES cel ls ,  2n = 38 [5]. Second, RES cul tures  chroni -  
ca l ly  infected with monkey adenovirus  of types  M2 
and M4 reta ined the i r  karyotype  substant ia l ly  un- 

changed despi te  the long pe r s i s t ence  of the v i rus  in them [6]. Third, the authors  a t tempted to induce a d i s -  
tu rbance  of the karyo type  of the RES line by means  of colchicine,  a polyploidizing fac tor ,  which was added 
to medium No. 199 in the cou r se  of 20 pas sages  (for a per iod of 2.5 months) .  In this  case  a lso  the a t tempt  
to induce d is t rubances  of the karyotype  s t ruc tu re  was unsuccessful .  

Hence, in widely different  conditions (adaptation to a new medium,  chronic  adenovirus  infection, p ro -  
longed t r ea tmen t  with eolchieine,  acute  infection with toxoplasmas)  the karyotype  of the RES ce l l s  under -  
went no vis ible  changes,  demons t ra t ing  i ts  g rea t  s tabi l i ty .  In the light of these  r e su l t s ,  it is  p r e m a t u r e  to 
r e j e c t  the occu r rence  of s t ruc tu ra l  modif icat ions to the c h r o m o s o m e s  of ce l l s  infected with toxop lasmas ,  
m o r e  espec ia l ly  because  the per iods  of observa t ion  were  l imited to the conditions of an acute infection. 
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