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The presence of  streptococcal M protein and A polysaccharide in culture med ium is 
shown to have an inhibitory effect on the growth of clonogenic stromal precursors m 
cultures of healthy murine bone marrow and of  healthy guinea pig bone marrow and 
spleen. The efficacy of colony formation dropped 1.5- to 2-fold in the presence of 
antigens in a concentra t ion of 25 gg/ml  in the med ium. -The  inhibitory effect was 
absent ff antigens were added to adhesive cell cultures. The addition of antigens to cul- 
tures originating f rom animals immunized with streptococcus resulted in inhibition of 
the efficacy of colony formation in complete cultures and in cultures of adhesive cells. 
The presence of streptococcal antigens in guinea pig stromal fibroblast cultures of dif- 
ferent strains did not  affect their growth or colony formation. These data indicate that 
the effects of streptococcal antigens appear to be aimed at the stromal cells not  di- 
rectly, but rather via another cellular category in the bone marrow and splenic cell 
cultures, probably lymphocytes. 
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Stromal cells of hemopoietic and lymphoid organs 
play an important role in hemopoiesis and immu- 
nity, creating a microenvironment for the hemopoi- 
etic and immunocompetent  cells. During explanta- 
tion of cells of hemopoietic and lymphoid organs in 
monolayer cultures, clonogenic stromal precursor cel- 
ls form colonies - fibroblast clones - and the num- 
ber of these colonies allows the number  of clono- 
genic stromal precursors (COC-F) in the respective 
cell suspensions to be estimated [5]. The number of 
COC-F in the lymph nodes and spleen increases 
appreciably after administration of certain antigens 
[1]. It has been found that macrophages and lym- 
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phoid ceils activated by antigens and mitogens and 
by the factors they produce have a noticeable im- 
pact on in vitro COC-F proliferation [2,4]. 

This study is devoted to the effects of  the 
streptococcal antigens M protein and A polysaccha- 
ride (A-PS) on the growth of stromal colonies in 
cultures of  bone marrow cells and splenocytes 
f rom intact animals and animals immunized with 
group A streptococci. It should be bome  in mind 
that bone marrow and sptenocyte monolayer  cul- 
tures explanted with a fairly high cell density con- 
tain, besides stromal ceils, numerous immunocom-  
petent cells capable of  reacting to the presence of 
an antigen in the culture medium.  That is why 
one of the problems investigated here was whether 
the effects of antigens present in the cultures are 
aimed directly at the stromal cells or are medi-  
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ated by other categories of cells associated with 
COC-F in vitro. 

MATERIALS AND METHODS 

Experiments were carried out with CBA mice and 
guinea pigs, intact or immunized with type 5 strep- 
tococcus culture killed by heating at 56~ for 1.5 
h. Streptococcal cultures were injected intraperito- 
neally: to guinea pigs in a single dose of 22x109 
bacterial cells, to mice once a week for 4 weeks in 
a dose of 2• bacterial cells. Bone marrow and 
spleen were removed 3 weeks after immunization. 
Cell suspensions were prepared as described previ- 
ously [5]. Bone marrow cells (106) and splenocytes 
(4x106 per well) were explanted in 12-well plates in 
o~-MEM medium (Flow) with 15% fetal calf serum. 

Cultures of two types were used: common 
complete cultures of bone marrow cells and sple- 
nocytes containing all cells present in these organs 
and cultures of adhesive cells of the bone marrow free 
of bone marrow cells nonadhesive to plastic. In or- 
der to prepare adhesive cultures, bone marrow cells 
and splenocytes were incubated for 2 h at 37~ af- 
ter which nonadhesive cells were discarded, and sub- 
sequent culturing was carried out in the same medi- 
um, but with the addition of a feeder, bone marrow 
cells of a guinea pig irradiated in a dose of 60 Gy [3]. 

For the preparation of stromal fibroblast cells, 
3x107 bone marrow ceils and 6x107 splenocytes of 
intact and immunized guinea pigs were explanted in 
flasks with a bottom area of 50 cm ~. After 7 to 10 
days the cells were removed with 0.25% trypsin, 
resuspended in cx-MEM medium, and transferred to 
a new flask. Cells were cultured in cx-MEM medium 
with 15% fetal calf serum. The second or third 
passages of fibroblasts of such strains were explanted 
in 12-well plates, 200-400 per well. Streptococcal M 
protein and A-PS prepared as described previously 
[6,7] were added to the wells in concentrations of 
25 and 5 gg/ml 1 h after cell explantation. The 
preparations were kindly supplied by V. Yu. Sanina 
and N. A. Borodiyuk (N. F. Gamaleya Research 
Institute of Epidemiology and Microbiology). The 
cultures were fixed after one week, and then either 

TABLE 1. Efficacy of Cloning of Stromal Clonogenic Ceils in 
Mouse Bone Marrow Cultures in the Presence of Streptococcal 
Antigens (M•  

Antigen in 
medium, ~tg/ml 

E C F - F  X10 "4 

complete cultures, 
106 cells explanted 

adhesive cultures, 
10 5 cells explanted 
+ 2.5x10 6 feeder 

cells 

M p r o t e i n  -- 

25 
5 

A - P S  
25 
5 

I n t a c t  
0 .42•  

0 .18•  
0 .26•  
0 .34•  
0 .20•  
0 .23•  

1 .6•  

1.3• 
1.5• 
1.5• 
1 .4•  
1.2--+-0.1 

the number of fibroblast colonies containing at least 
50 cells (in primary cultures of bone marrow cells 
and splenocytes), or the total number of fibroblasts 
(in cultures of passaged strains) was counted. In the 
former case the efficacy of colony formation (ECF- 
F) was assessed, that is, the number of COC-F 
colonies per 104 (in mice) or l0 s (in guinea pigs) 
cells of explanted bone marrow or per 105 splenic 
ceils was estimated. 

RESULTS 

The efficacy of cloning of stromal clonogenic ceUs 
in complete cultures of intact murine bone marrow 
after explantation of 106 cells was 0.42__0.04x10 -4. 
The addition of M protein to the culture suppressed 
ECF-F 2.3-fold at an antigen concentration in the 
medium of 25 gg/ml. In a concentration of 5 gg/ 
ml the antigen had a less pronounced effect on 
ECF-F value (Table 1). 

Similar results were observed after the addition 
of streptococcal A-PS to the culture medium: the ef- 
ficacy of cloning dropped at A-PS concentrations of 

TABLE 2. Growth of Stromal Cells in Primarily Explanted Cultures of Guinea Pig Bone Marrow and Spleen from Intact Animals 
and Those Immunized with Streptococcus in the Presence of M Protein (M•  

In tac t  

A n i m a l s  A n t i g e n  in  m e d i u m ,  
~tg/ml 

25 

..... ..... ~ ....... 

E C F - F ,  x104  

b o n e  m a r r o w  

1.7• 
1.8---0.4 

5 :  : ~ 0 :  ::::::::::::::::::::::: t:;9 . . . . .  2 ........................................ 

sp l een  

1.9--0.1 
0.8---0.1 
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TABLE 3. Growth el Stromal Cells in Guinea Pig Bone Marrow and Splenic Strains Passaged Several Times in the Presence of 
Streptococcal M Protein (M• 

Bone marrow 

Cells Animals 

Intact 

Immunized 

Antigen in 
medium, gg/ml 

25 18"-1 

25 

Strains after passages 

ECF-F, xl0 2 

14• 
6.64-0.4 

12-----2 
12-----1 

n u m b e r  of  cells 
per well, x l 0  ~ 

5.9--0.4 

4.5-----0.5 
6.0-----0.2 

25 and 5 gg/ml. The addition of M protein and A- 
PS to cultures of adhesive bone marrow cells of nor- 
mal mice did not suppress COC-F growth (Table 1). 

The presence of streptococcal antigens in intact 
guinea pig bone marrow cultures had virtually no 
effect on ECF-F. For example, in experiments with M 
protein E C F - F  (• -5) was 1.7+0.2 without antigen 
and 1.8_+0.4 in the presence of antigen (Table 2). 

The next series of experiments was carried out 
with bone marrow and splenocyte cultures of animals 
immunized with streptococcal culture. The addition 
of M protein and A-PS to murine bone marrow cul- 
tures led to inhibition of  ECF-F both in complete 
and in adhesive cell cultures (Table 1). The same ef- 
fect was observed in complete bone marrow cell cup 
tures derived from immunized guinea pigs (Table 2). 

A study of  the effect of streptococcal antigen 
on guinea pig splenocyte cultures originating from 
intact and immunized animals showed that in the 
presence of  M protein the ECF-F  value in both  
cultures dropped approximately twofold (Table 2). 

In order to find out whether streptococcal an- 
tigens may  directly influence the stromal ceils or 
whether their action is mediated by other catego- 
ries of cells present in the cultures, strains of stro- 
mal bone marrow and splenic fibroblasts of intact 
guinea pigs and guinea pigs immunized with group 
A streptococcus were prepared. These strains are 
known to contain only stromal cells and to be 
free of cells of other categories. The presence of 
streptococcal antigens in different strains of  stro- 
mal fibroblast cultures was found to have no im- 
pact on their growth in vitro, no mat ter  what  the 
source of the strain was, intact animals or animals 
immunized with streptococcus (Table 3). 

The most  important result gleaned from this 
study is that we found appreciable differences in the 
ECF-F value under the effect of streptococcal anti- 
gens m adhesive bone marrow cultures from intact 
and immunized  animals. The growth of stromal 
colonies in complete bone marrow cultures from 

intact and immunized mice was inhibited in the 
presence of these antigens, whereas in normal mu-  
rine adhesive cultures the irthibitory effect was ab- 
sent and, vice versa, was clearly seen in adhesive 
cultures from immunized animals. These data indi- 
cate that the stromal cells do not  by themselves 
react to streptococcal antigens in a culture and that 
the inhibitory effect may be due to the presence of 
lymphoid cells recognizing the antigens in complete 
cultures. A few lymphocytes appear to be present in 
adhesive cell cultures from immune animals. 

These data are in line with the results of stud- 
ies with bone marrow and splenic fibroblasts of in- 
tact and immunized guinea pigs. The addition of M 
protein did not inhibit cell proliferation in any of 
these strains, whereas a manifest inhibitory effect of 
COC-F colony formation was observed in complete 
primary cultures of guinea pig splenocytes. 

On the whole, we get the impression that the 
inhibitory effect of the antigens on colony forma- 
tion is related to the presence of lymphocytes in 
the cultures which immunologicaUy recognize these 
antigens and evidently thus release the factors in- 
fluencing the proliferation of stromal fibroblasts. 
The degree of inhibition caused by different anti- 
gens apparently varies. Our experiments showed a 
much  less pronounced inhibition of  E C F - F  than 
that caused by tuberculin added to cultures of 
guinea pig splenocytes and bone marrow cells [4]. 
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