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By a l t e rna te  p a s s a g e s  of P -388  mouse  a sc i t e s  l eukemia  ce l l s  in a p r i m a r y  agar ized  cul ture  
and in t raper i tonea l ly  in mice  a subs t ra in  P - 3 8 8 / A  2 adapted to cul ture  in agar  gel in the fo rm 
of compac t  colonies without the use  of special  conditions of colony-s t imula t ing  f ac to r s  was ob- 
tained.  Reseeding eff iciency and size of the colonies depended on the original  density of the 
cell suspension.  After  the addition of 100 c e l l s / m l  seeding efficiency reached  20% and the num-  
be r  of cel ls  in the colony by the 8th-10th day of cul ture  was 13,000. 
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The fo rmat ion  of colonies of l eukemic  cel ls  in semisol id  aga r  has  been descr ibed  for  cell l ines  of ex-  
pe r imenta l  l eukemias  L-1210,  L-5178,  etc. ,  with a clonogenicity of 28-90% [14]. Hematopoie t ic  and leukemic  
cel ls  f o r m  colonies also in p r i m a r y  agar ized  cu l tures  [3, 12], although in this case  the clonogenicity is 0.05- 
5% [9], and cloning methods  envisage  the use  of special  condi t ioners ,  enr iched nutr ient  media  with the addition 
of co lony-s t imula t ing  f ac to r s ,  f eede r s  f r o m  suspensions  of no rma l  cel ls ,  and so on [5, 7]. The  complexi ty of 
the methods  desc r ibed  l imi t s  the i r  exper imenta l  use ,  whereas  the investigation of the co lony-forming  act ivi ty  
of t umor  cel ls  is a very  valuable  method of studying cer ta in  p rob l ems  in exper imenta l  oncology. 

F o r  sc reening  an t i tumor  compounds the w r i t e r s  use  p r i m a r y  suspension cul tures  of ce l l s  and employ 
subs t ra ins  of t r ansp lan tab le  a sc i t e s  l eukemias  special ly  adapted for  growth in p r i m a r y  cul tures  (P -388 /A,  
L - 5 1 7 8 / A ,  etc.) .  Adaptation is obtained by a l t e rna te  p a s s a g e s  of t umor  cel ls  in p r i m a r y  cul ture  and in t r a -  
per i tonea l ly  in an ima l s  [1, 2]. The p r e s en t  invest igat ion was devoted to the obtaining of a new adapted sub- 
s t r a in  of P -388  mouse  leukemia  capable  of growing under submerged  conditions in p r i m a r y  agar ized  cul tures  
as  compact  colonies without the use  of special  conditions or  colony-s t imula t ing  fac to r s .  

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

DVA/2  mice  were  infected in t raper i tonea l ly  with subs t ra in  P - 3 8 8 / A  of a sc i t e s  lymphat ic  leukemia  
adapted for  growth in p r i m a r y  suspension cul ture .  The 5-day t umor  a sc i t e s  fluid fo rmed  was added to agar ized  
medium,  cooled to 45~ containing 50 ml  medium No. 199 or E a g l e ' s  medium,  10 ml native bovine serum~ 10 
u n i t s / m l  s t rep tomycin ,  and 0.3% agar  (Difco), p rev ious ly  mel ted  in boiling dist i l led water .  The  medium with 
the ce l l s  was quickly mixed  and poured in vo lumes  of 1 ml into Leighton or  Widal tubes .  Carbon dioxide was 
blown through the a i r  space  above the medium until the medium became  t inted p inkish-organge ,  when the tubes 
were  closed with r u b b e r  s toppers  and incubated at 37~ for  10 days.  

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

After  the addition of 500-100,000 c e l l s / m l  to the medium on the 3rd-4th day of cul ture c lu s t e r s  consis t ing 
of 10 to 50 cel ls  fo rmed  in the depth of the agar .  With fu r the r  cul ture they did not i nc rease  in s ize.  It  was 
t h e r e f o r e  decided to se lec t  va r i an t s  of l eukemic  cel ls  capable  of forming la rge  colonies in agar .  Selection was 
c a r r i e d  out by a l t e rna te  p a s s a g e s  of ce l l s  in p r i m a r y  agar ized  culture and in t raper i tonea l ly  in an imals .  F o r  
th is  purpose ,  a 4 -day  agar ized  cul ture  with c lus t e r s  (1 ml) was injected in t raper i tonea l ly  into mice .  The a s -  
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Fig,  1, Colonies of P - 3 8 8 / A  2 leukemic cel ls  in semisol id agar .  A) General appear-  
ance o f  agar ized culture (20x);  B) colony of P - 3 8 8 / A  2 cells in 5-day agar  culture 
(200 x); C) colony of P - 3 8 8 / A  2 cel ls  in 10-day culture (200 x). 

TABLE 1. Effect of  Initial Number  of P -  
388/A 2 Cells  in Agarized Culture on Seeding 
Efficiency and on Colony Size (10-day culture) 

initial number 
of ceils in 1 
ml medium 

20 000 

10 000 

1 000 

100 

,lumber of lSeedin~ 
mlonies in llefficie~c v 
ml medium ~7o "' 

1 t00+650 5,5 
I--t0,5 

650+-90 6,5 
5,6--7,4 

80 +-40 8 
4--12 

13+-11 t3 
8--20 

Number of 
cells in colony 

50__.13 

330 +--23 

i 530 +-25 I 

13 000___4 550 

cites fluid developing af ter  2-3 weeks was used to obtain c lus te rs  in an agar ized  culture.  The t imes  of keeping 
the cel ls  in the agar ized culture were  gradually increased to 8-10 days.  After five o r  six in v i t r o - i n  vivo 
passages  the formation of compact  colonies in which the number of cells varied f rom 50 to 10,000 was ob- 
served.  The substrain adapted for the agar ized medium was called P - 3 8 8 / A  2 (Fig. 1). 

The ra te  of format ion  and the size of the colonies depended on the initial seeding density. With a density 
of 10,000 c e l l s / m l ,  after 3-4 days in the agarized medium clus ters  formed which, by the 6th day, were con- 
ve t ted  into colonies containing up to 300 cells.  With a seeding density Of 100 c e l l s / m l  the latent period was 
increased  to 6 days and the colonies attained their  g rea tes t  size only af ter  incubation for 9-10 days. 

The initial density of the suspension also had a marked effect on the seeding efficiency, i.e., on the ra t io  
between the number of colonies which grew and the number of cells added (Table 1). The considerable scat ter  
of the data in Table I was due to the use of different batches of nutrient medium and serum in the experiments. 

As regards the prospects for the experimental use of this model it is worth noting that the results of 
the colony-formation test are a reliable criterion of the survival of tumor cells treated with cytostatics at 
different phases of the cell cycle [4, 9] and, for that reason, it can be used to study the phase-specificity of 
action of antitumor agents when investigating relations between the G0-phase and the mitotic cycle of tumor 
cells [6, 8, I0, 14, 15]. The model can be used to search for colony-stimnlating factors facilitating the emer- 
gence of cells from the G0-phase into the cell cycle [8, ii, 13], to obtain "pure lines" of tumor cells with as- 
signed properties, such as high resistance to cytostatics, from a single cell, and so on. Tumor cells do not 
proliferate in the depth of a large colony (spheroid), just as within a tumor nodule in the host organism, for 
they are exposed to a deficiency of metabolites and oxygen. The spheroid model has therefore been suggested 
for the search for antitumor compounds active under conditions of anoxia [15]. Finally, good growth of P- 
338/A 2 cells both in primary liquid or agarized cultures, as well as intraperitoneally in animals, means that 
experiments in vivo and in vitro can be combined. 

To maintain the clonogenic activity of substrain P-388/A 2 periodically repeated passages in agarized 
culture are essential: Afterthree ordinary passages of ascites cells from animal to animal, a passage leading 
to the production of formed colonies must be carried out. 
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