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The dynamics of the number of co lony-forming  units (CFUs) in the spleen and bone mar row of 
unirradiated Ft(CBA• C57BL) mice was studied after  intraperi toneal  injection of po lysacchar -  
ide (PC) f rom Salmonella typhi. The method of exogenous colony formation was used. After a 
single injection of PC the number of CFUs in the bone m a r r o w  was increased by 2-2.5 t imes 
and in the spleen by 3 t imes .  Repeated (6-9 times) injections of PC were no more  effective 
than a single injection. PC evidently acts as an inducer which, by inducing prol i ferat ion of he- 
matopoietic s tem cells ,  maintains this p rocess  automatical ly for a cer ta in  period of time. 
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Bacter ia l  p repara t ions ,  drugs,  heterologous and homologous ceils,  blood loss,  i r radiat ion,  and other 
fac tors  are  known to give r i se  to an increase  in the number of endogenous colonies in i r radiated mice [2, 5, 
8]. It has been shown by the method of exogenous colony formation that typhoid endotoxin acce lera tes  p ro -  
l iferation of co lony-forming (stem) cells in unirradiated mice [6]. The problem of whether the injected an- 
tigen acts d i rec t ly  on the s tem cells or  indirect ly,  by promoting the l iberat ion of a stimulating factor ,  was 
studied in vitro by McNeil [7]. Few investigations into the mechanisms of action of the various factors  of 
s tem cells have been published. Meanwhile much information would be par t icu lar ly  important  for the elu-  
cidation of the dynamics and mechanisms  of regulation of prol i ferat ion of hematopoietic s tem cells.  

TABLE 1. Number of CFUs in Bone Marrow and Spleen of FI(CBA 
• Mice after Single and Repeated Injections of PC (M• 

I 
Time after injection of INumber 
PC into donors (in days) [of injee- [tiom of 

/P.C into donors 

1 
7 

l0 
18 
30 

Control (intact) donors 

1 
1 

Control (intact) donors 

Bone marrow 

Number of INumber of 
recipient ]CFUs perlO 5 
animals | bone i~ ar- 

|row cells 

36 16,6_+ 1,8 
30 I8,0_+ 1,2 
32 22,3_+ 2,4 
26 12,3+ 1,4 
23 7,2+ 0,9 
56 8,2-+ 1,2 

28 22_+ 1,8 
24 17,3--- 1,6 
36 9,2• 1,0 

Spleen 
Number of 6 Number of CFUs per !0 

animalsrecipient spleen cells 

30 
38 
36 
28 
25 
49 

27 
30 
42 

24,9_+ 1,6 
42,7_+ 2,7 
43,2- + 3,2 
30,8_+ 2,6 
18,8----- 1,9 
13,2-+ 1,4 

56_+3,1 
44_+ 2,6 
14,4_+ 0,8 

Legend. Number  of endogenous colonies in each experiment  not more  
than 0.5%. 
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On the bas is  of the observa t ions  [2] that injection of a po lysacchar ide  (PC) f r o m  Salmonella  t yphi be -  
fore i r rad ia t ion  inc reased  the number  of endogenous hematopoie t ic  colonies and inc reased  the chances  of 
surv iva l  of the i r r ad ia ted  mice ,  in the p re sen t  invest igat ion the dynamics  of the population of c o l o n y - f o r m -  
ing units (CFUs) was studied in the bone m a r r o w  and spleen of unir radia ted  mice  a f te r  a single and r e p e a t -  
ed injections of the PC, using the method of exogenous colony format ion  [9]. 

EXPERIMENTAL METHOD 

FI(CBA• ) mice aged 2.5-4.5 months were used. In the experiments with a single injection the 
intact donor animals received 50/~g PC from S_ ty]phi, isolated from the S. Ty 2 somatic antigen [I], intra- 
peritoneally; in the experiments with repeated (6 or 9 times) injections, 25 ~g PC was injected daily (50 pg 
at the first injection). The animals were killed i, 7, i0, 18, and 30 days after the single injection and 1 day 
after the end of the courses of 6 and 9 injections of PC and a suspension of cells from the bone marrow and 
spleen was prepared in medium No. 199. The cells were injected intravenously into syngeneic recipients 
1-2 h after irradiation with 7 rays in a dose of 850 rad. The sex of the animals was taken into account 
during transplantation. 

In each experiment 4 groups of recipients were used: the mice of group 1 each received 105 bone mar- 
row cells from donors killed at various intervals (shown above) after the injection of PC; group 2 (control) 
each received 105 bone marrow cells from intact donors; group 3 each received 106 spleen cells from the 
same donors as were used for group I; group 4 (control) each received 106 spleen cells from intact donors. 

The recipients were killed 9 days after irradiation and injection of the cells, their spleens were 
placed for 1-2 h in Bouin's mixture, after which the colonies were counted. In each experiment the number 
of endogenous colonies averaged not more than 0.5 per spleen. I,~ some cases the spleens were subjected 
to histological analysis after fixation by Zenker's method and sections were stained with azure-eosin. The 

exper imen t s  were repea ted  twice. F r o m  23 to 50 an imals  (recipients)  were  used in each  group. The r e -  
sults were  subjected to s ta t i s t ica l  ana lys i s .  

EXPERIMENTAL RESULTS 

The following dynamics of the number of CFUs in the bone marrow and spleen of the unirradiated do- 
nors was revealed after a single injection of PC. The number of CFUs in the bone marrow was doubled 
24 h after the injection of PC (Table i); by the 7th-10th day it reached its maximum, after which it fell (18th 
day) to regain the control level by the 30th day. The number of CFUs in the spleen reached a maximum on 
the 7th-10th day, when it was more than 3 times the level of CFUs in the spleen of the control animals, and 
it returned to normal more slowly than in the bone marrow. 

After repeated injections of PC the number of CFUs changed in a similar manner. For instance, after 
6 and 9 injections of PC the number of CFUs in the bone marrow was twice or three times greater than the 
number in the bone marrow of the control animals (Table i). The number of CFUs in the spleen after re- 
peated injections of PC was 3 to 4 times higher than normal. 

The histological analysis showed that erythroid and mixed (myeloid-erythroid) colonies were the 
predominant types aider single and repeated injections of PC. 

A single injection of PC in nontoxic doses for mice thus led to a rapid increase in the number of 
hematopoietic stem cells in the bone marrow and spleen. Analysis of data in the literature [3, 4, 6] and of 
the writers' own results shows that different factors, in certain doses, stimulate the proliferation of hema- 
topoietic stem cells. The increase in the number of stem cells was largely proportional to the strength of 
the stimulus used, for when different doses of the same agents were used definite correlation was found 
between the times of appearance of the colonies and the intensity of their formation. 

In the present experiments repeated injections of PC were not more effective than a single injection, 
i.e., repeated injections led to hardly any increase in the number of hematopoietic stern cells. For instance, 
investigation of the bone marrow and spleen 24 h after the end of courses of 6 and 9 injections, i.e., on the 
7th and 10th days after the ist injection of PC, showed considerable similarity with the distribution of CFUs 
at the same periods after a single injection of PC. The results indicate that, under the experimental con- 
ditions used, PC acted as an inducer which, by stimulating proliferation and differentiation of the stem cells, 
enabled these processes over a certain period of time to maintain themselves automatically, for further in- 
jections of PC had virtually no effect on the numbers of stern cells in the bone marrow and spleen. Evident- 
ly this stimulation is affected by PC not through its direct action on the stem cells but through the activa- 
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tion of a mechanism controlling the cell system and maintaining it in equilibrium. 
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