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An inc rease  in the number  of ce l l s  fo rming  d i sc re te  colonies in mono laye r  cu l tures  of 
mye loka ryocy t e s  (co lony-forming cel ls)  was obse rved  in guinea pigs 8-24 h a f t e r  r e c e i v -  
ing an in t raper i tonea l  injection of poly inos in ic-polycyt idyl ic  acid in a dose of 300 #g/kg .  
The n u m b e r  of co lony- fo rming  cel ls  in the spleen was reduced at these  same  t imes  a f t e r  
injection of the compound. Af ter  3 days the number  of co lony- fo rming  cel ls  in the spleen 
inc reased ,  but in the bone m a r r o w  it dec reased .  These  values re turned  to no rma l  14 days 
a f t e r  injection of the compound. The changes obse rved  a re  evidently explainable on the 
grounds that  the compound has a m a r k e d  ef fec t  on the f rac t ion  of co lony- fo rming  ce l l s  in 
hematopoie t ic  organs  that are  s t r o m a l  e l emen t s  of the s t e m - c e l l  type.  
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A close connection has now been demons t ra t ed  between cel ls  fo rming  colonies in mono laye r  cu l tures  
of hematopoie t ic  t i s s ue s  that a re  e s sen t i a l ly  s t r o m a l  e l ements  of the s t e m - c e l l  type,  and the p r o c e s s  of 
hematopo ies i s  both in e x p e r i m e n t a l  an imals  exposed to var ious  fac to r s  such as i r rad ia t ion  o r  a d m i n i s t r a -  
t ion of vinblas t in  [1, 5-7, 10, 11], and cl inical ly in patients  with lymphogranu lomatos i s  [2, 8]. 

It t he re fo re  s eem ed  appropr ia te  to study the reac t ion  of co lony- fo rming  s t r o m a l  cel ls  to injection 
of poly inos in ic-polycyt idyl ic  acid (polyI-polyC),  a substance inc reas ing  product ion of co lony-s t imula t ing  
fac to r  [14, 15] with a significant  effect  on the population of hematopoie t ic  s t em cel ls  in mice ,  which could 
poss ib ly  explain the rad iopro tec t ive  effect  of this subs tance .  

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

Expe r imen t s  were  c a r r i e d  out on 25 guinea pigs of both sexes  weighing 300-350 g. The polyI-polyC 
(Calbiochem, USA) was p r e p a r e d  by mixing solutions containing 500 p g / m l  polyI and polyC in 0.14 M NaC1 
and 0.034 M sodium c i t ra te ,  and then incubating the mix tu re  of polynucleot ides at 56~ for  2 h. The polyI-  
polyC was injected in t raper i tonea l ly  in a dose of 300 #g in 0.2 ml  physiological  sal ine.  The an imals  were 
kil led a f t e r  8 h and 1, 3, and 14 days,  the spleen and f emur  were  removed ,  and a s te r i l e  suspens ion of 
sp lenokaryocy tes  and mye loka ryocy t e s  was p repa red .  The suspens ions  were  explanted into 250-ml  Povi t -  
skaya  f lasks ,  at the ra te  of 10 "106-15 -106 ce l l s  to each  f lask,  and grown in med ium No. 199 with the ad -  
dition of bovine s e r u m  at 37"C for  12 days,  a f t e r  which the cu l tures  were  fixed with absolute alcohol,  s tained 
with an aqueous solution of a z u r e - e o s i n  by Romanovsky ' s  method,  and the colonies  in each  f lask  were  
counted with the MBS-1 m i c r o s c o p e .  In para l l e l  e x p e r i m e n t s  with explanation of the ce l l s ,  the number  of 
ka ryocy tes  was counted in the spleen and the t ib ia l  m a r r o w  of the an imals .  Al together  two s e r i e s  of ex-  
p e r i m e n t s  were  c a r r i e d  out, in which 95 cul tures  were  studied; the longitudinal and t r a n s v e r s e  d i a m e t e r s  
of 2900 colonies were  m e a s u r e d  in o r d e r  to analyze the dis t r ibut ion of the colonies by s ize .  
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TABLE 1. Eff iciency of Co lony-Forma t ion  by Hematopoie t ic  T issue  
Cells of Guinea Pigs  at Var ious  T i m e s  a f t e r  Inject ion of PolyI -  
PolyC (M* m) 

t t e m a t o -  [Series I- 

organP~ :fxpts. 

Bone marrow 

Spleen 

Times of investi ation 

I day 3 days control 8 h 

8,8• 
8,8• 
32• 6,8 
8,9• 

36• 

21• 

40+ 1,3* 
11,8_+0,7" 

16+3,3* 
3,8_+0,6* 

O, 7 O, 1 * 
5,5__+0,8* 
37-+-0,9 

7,6• 

14 days 

12__.0,8" 

32• 

* Difference f rom control  s ignificant  (P < 0.05). 

Z % 

I0~, , , , , , ~ , ,  : , ~ ,  , ,u~, , , ~ ,  . . . . .  mm 
0,4 0,8 7,2 1,6 2.0 OA 48 12 /6 2.0 2,4 2,8 

Z 3 % 4 20~ 2 0 ~  
10 10 

P/If m lTl 
,4~ ~8 1.2 1.6 2.0 Z4 Z,8 44 O.a 7.Z ~.6 2.0 Z..,~ 

Fig. 1. Distr ibution of colonies  by d i a m e t e r  in 
cul tures  of spleen cel ls  explanted at dif ferent  
t imes  a f t e r  injection of polyI-polyC.  1) Intact  
animals :  mean  d i a m e t e r  (MD) of colonies 0.94 
m m ,  mean  a r e a  (MA) 0.69 mm2; 2) 1 day a f t e r  in- 
ject ion of p repara t ion ;  MD 1.14 m m ,  MA 1.02 mm2; 
3) 3 days a f t e r  injection of p repara t ion :  MD 1.52 m m ,  
MA 1.82 mm2; 4) 14 days a f t e r  injection of p r e p a r a -  
tion: MD 1.28 m m ,  MA 1.29 m m  2. 

E X P E R I M E N T A L  RESULTS 

The re su l t s  of the study of the num ber  of co lony- fo rming  cel ls  inthe hernatopoietie organs  of the 
guinea pigs at different  t i m e s  a f t e r  injection of polyI-polyC are  given in Table  1. For  instance,  8 h a f t e r  
injection the num ber  of  co lony- fo rming  ce l l s  in the bone m a r r o w  was inc reased  fourfold, and it r emained  
high a f t e r  24 h (4.5 t i m e s  h igher  than in the control) .  The number  of these  ce l l s  then fell,  and a f t e r  3 days 
it was s e v e r a l  t imes  s m a l l e r  than init ial ly.  L a t e r  the n u m b e r  re tu rned  to normal ,  although 14 days a f t e r  
injection of the compound the n u m b e r  of co lony- fo rming  cel ls  was s ignif icant ly higher  than in the intact 
an imals .  The changes in this  index in the spleen were  opposi te  in c h a r a c t e r ,  for  in the expe r imen t s  of 
s e r i e s  I the n u m b e r  of co lony - fo rming  ce l l s  was lowest  8 and 24 h a f t e r  injection of the compound (65 and 
50% re spec t ive ly  c o m p a r e d  with the control)  and highest  a f t e r  3 days (117%). The direct ion of the changes 
was the same in the e x p e r i m e n t s  of s e r i e s  II; the s m a l l e r  sca le  of the quantitat ive changes was evidently 
due to the quali ty of the p r epa ra t i on  o r  to individual d i f fe rences  between the guinea pigs .  

It is impor tan t  to note that  the changes  in the n u m b e r  of spleen and bone m a r r o w  cel ls  were  sma l l  
and that  the ca lcula ted  absolute number  of co lony- fo rming  cel ls  in the spleen and t ibial  m a r r o w  did not 
d i f fer  s ignif icant ly  f rom the re la t ive  n u m b e r  of these  ce l l s  as de te rmined  exper imen ta l ly .  

PolyI-polyC caused  a significant  i nc rea se  in s ize of the colonies (Fig. 1) fo rmed  in cu l tures  of spleno-  
ka ryoey t e s ,  and this  i nc rea se  was pa r t i cu l a r ly  m a r k e d  3 days a f t e r  inject ion of the compound (when the 
mean  a r e a  of the colonies  was 3 t imes  g r e a t e r  than in cu l tu res  f rom intact  an imals ) .  Meanwhile d e f o r m a -  
t ion of the h i s t o g r a m s  was obse rved  (some flat tening with the appearance  of colonies of l a rge  size) ,  which 
was obse rvab le  1 and, in pa r t i cu l a r ,  3 days a f t e r  admin is t ra t ion  of the compound. Af ter  14 days the Msto-  
g r am differed v e r y  little f rom the control .  Probi t  t r a n s f o r m a t i o n  of the data on the dis t r ibut ion of the 
colonies by d i a m e t e r  showed that ,  despite  subs tant ia l  shif ts  of this index a f t e r  injection of the compound, 
the dis t r ibut ion of the colonies  r ema ined  n o r m a l  at all  t i m e s  of the inves t iga t ion .  
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Administration of polyI-polyC thus caused substantial shifts in the population of stromal cells of the 
hematopoietic organs of the guinea pigs. Work in recent years  has shown that it is the survival of the 
stromal cells, creating a "mieroenvironment,"  that determines the success of heterotopie transplantation 
of bone marrow, thymus, lymph gland, and spleen cells [3, 4, 9]; s t romal cells participate in the res to ra -  
tion of hematopoiesis af ter  irradiation in doses causing aplasia of the hematopoietic t issues [13]. 

The stimulation of proliferation of the stromal hematopoietic cells by polyI-polyC must be considered 
in conjunction with the ea r l i e r  evidence obtained on the stimulant effect of the compound on the fraction of 
hematopoietic stem cells.  Considering the close connection between colony-forming cells and hematopoie- 
sis, expressed as the wave-like change in the number of cells in the hematopoietic organs in response to 
the action of stimuli acting on the blood system [1, 5, 7], it can be postulated that a change in the prol i fera-  
tive activity of the s t romal  cells (the microenvironment) possibly induces increased proliferation of the 
stem fraction of the bone marrow cells.  Under these circumstances,  as analysis of integral curves of the 
distribution of the colonies by size shows, despite the increased proliferative activity, the population of 
colony-forming cells continues to remain homogeneous, indicating its definite stability. 

Although the mechanism of action of polyI-polyC on the organism is not known, c lear ly  different 
polyanions are capable of inducing lymphocytosis in the period immediately after  administration by mobil- 
izing lymphocytes from the spleen and lymph glands, [12, 18]. Stromal stem cells may possibly migrate 
from the spleen in a s imilar  way and accumulate in the bone marrowi this could explain the decrease in 
their  number in the spleen and its increase in the bone marrow during the first  few hours after  injection 
of polyI-polyC. A factor stimulating colony growth [14, 15] and also interferon [16], capable of inhibiting 
cell growth [17], have been found to appear in the serum of mice receiving injections of polyI-polyC. 

It can therefore be postulated that changes observed in the number of s tromal stem cells in the spleen 
in the later  periods constitute a response to the decrease in the number of splenokaryocytes caused by in- 
jection of the polyanion and by the action of interferon induced by it. 

The direct cause of the observed increase in size of the colonies and in the number of s tromal stem 
cells may be the colony-stimulating factor, the concentration of which in the serum reaches a maximum 
on the 2nd day after  injection of polyI-polyC [14]. 
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