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Using the mouse model of acute infectious peritonitis caused by Escherichia coli, we have 
shown that preliminary osmotic elimination of peritoneal mast cells markedly affects the 
erythron reaction and its mechanisms during inflammation. Activation of local regulatory 
mechanisms of erythropoiesis (hemopoiesis-inducing microenvironment) and less pro- 
nounced hyperplasia of the erythron in the bone marrow were noted. 
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Our previous studies show that must cells modulate 
the intensity of granulomonocytopoiesis during in- 
flammation [4]. It was also shown that inflammation 

characterized by marked stimulation of erythro- 
poiesis and on days 6-9 of inflammation by hyper- 
plasia of erythron in_ the bone marrow due to activa- 
tion of proliferation and differentiation of committed 
erythropoiesis precursors, hemopoiesis-inducing micro- 
environment (HIM) of the bone marrow, and the 
erythropoietin system [2]. 

The aim of the present study was to evaluate the 
role of mast ceils in the regulation of erythropoiesis 
in inflammation. 

MATERIALS AND METHODS 

Experiments were carried out on 204 male CBA mice 
weighing 18-20 g. The model of inflammation was 
infectious peritonitis caused by Escherichia coli strain 
ATCC 25922 inoculated intraperitoneally in 0.3 ml 
isotonic NaC1 solution in a dose of 0.5 LDs0 [4]. The 
mice were decapitated at various times of the in- 
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flammatory process, and the total number of myelo- 
karyocytes per femur and myelogram were counted. 
In the bone marrow, committed erythropoietic pre- 
cursors, erythroid colony-forming units (CFU-E)  
[10], and hemopoietic islets [1,9] were counted, and 
erythropoietic activity of blood serum and condi- 
t ioned media of adherent and nonadherent  bone 
marrow cells was determined [12]. Conditioned media 
were obtained by culturing adherent or nonadherent 
myelokaryocytes (2 x 106 cells/ml) in complete RPMI- 
1640 medium supplemented with 10% fetal bovine 
serum for 24 h in the presence of 10 gg/ml lipopoly- 
saccharide from E. coli serotype 01 l l:B4 (Sigma) or 5 
gg/ml concanavalin A (ConA, Sigma). Mast cells were 
eliminated by intraperitoneal injection of 1.8-2 ml 
distilled water 10 days before peritonitis [7,11]. 

RESULTS 

Natural inflammation was characterized by a short- 
term rise of erythroid elements in the bone marrow 
by hour 12 and hyperplasia of the erythron on days 6- 
9. In the absence of mast cells, the number of erythro- 
karyocytes rose considerably on day 1 (Fig. 1, a), i.e., 
erythron hyperplasia practically did not develop. 
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Fig. 1. Content of erythroid cells (XlOS/femur, a), erythroid colony-forming units (per 10 ~ cells, b), macrophage-positive hemopoietic islets 
(x 103/femur, c) in the bone marrow. Erythropoietic activity of adherent (per 105 cells, d), and nonadherent (per 10S cells, e) myelokaryocytes 
and blood (per 10 s cells, f) in mice with acute infectious peritonitis induced under natural conditions (1) and in the absence of mast cells 
(2). Abscissa: days. *p=O.05 compared with the control. 

The number.of  C F U - E  surpassed the initial value 
on days 5-7 in both cases; however, in the absence 

of mast ceils this parameter was slightly lower than 
on days 3 and 6 in natural inflammation (gig. 1, b). 
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The dynamics of  macrophage-positive islets (re- 
presented primarily by erythroid islets [1]) was similar 
in both series, but  in the absence of  mast cells the 
increase in the number  of  these islets was more 
prolonged in its first phase and more pronounced in 
the second phase and exceeded that observed in 
natural inflammation on days 2-3 and 7 (Fig. 1, c). 

Erythropoietin-stimulating activity (EPA) in super- 
natants of  l ipopolysaccharide-st imulated adherent 
myelokaryocytes  in inf lammation induced in the 
absence of  mast cells surpassed that observed under 
natural conditions on hour 6 and day 6 (Fig. 1, d); 
EPA in supernatants of  ConA-stimulated nonadherent 
myelokaryocytes surpassed the level observed in natural 
inflammation after 24 h and on days 5-7 (Fig. 1, e). 

Thus, elimination of  mast cells markedly affects 
the erythron react ion and its mechanisms in in- 
flammation. We noted a more strained functioning 
of  local mechanisms of  hemopoiesis regulation in- 
volved into the formation of  HIM.  This manifests 
itself in a larger number of  hemopoietic islets, struc- 
tural and functional associations, and the sites of  
proliferation and differentiation of  hemopoietic cells 
from committed precursors to mature forms [1,9]. 
The production of  EPA-factors, which are respon- 
sible for stimulation of  proliferation and differen- 
tiation of  commit ted erythroid precursors [12], by 
adherent and nonadherent  bone marrow elements 
was noted. However, despite the more strained func- 
tioning of  local regulatory mechanisms of  erythro- 
poiesis, hyperplasia characteristic o f  natural inflam- 
mation did not develop. This is consistent with the 
absence of  marked hyperplasia of  the granulomono- 
cytic series in the bone marrow in inflammation 
induced in the absence of  mast ceils, despite a more 
pronounced early activation of  H I M  and stimulation 
of  granulomonocytopoiesis [4,5]. 

The more strained functioning of  HIM during 
the second phase of  its activation (corresponding to 
bone marrow hyperplasia in natural inflammation) 
probably represents a compensatory reaction to the 
absence of  an adequate effect (a rise of  C F U - E  and 
erythroid hyperplasia), i.e., a feedback mechanism. 
Presumably, these bioactive substances normally pro- 
duced by mast cells are involved into realization of  
the effect of  EPA (HIM)  on proliferation and dif- 
ferentiation of  committed erythroid precursors. 

It should be noted that elimination of  mast cells 
induced less pronounced changes in erythropoiesis 
than in granulomonocytopoiesis,  which can be at- 
tributed to the key effector role of granulocytes and 
monocytes in inflammation [8]. 

This agrees with the concept  that the hemo-  
poietic response depends on the nature of  damaging 
factor and the main pathological process. For in- 

stance,  immobi l iza t ion  stress equal ly s t imulates  
erythro- and granulomonocytopoiesis, while in acute 
bleeding, the erythron response dominates [3]. 

The erythron response in inflammation indicates 
that changes in hemopoiesis under these conditions 
are nonspecific and characteristic of  stress, which 
accompanies inflammation. Changes in the regula- 
tion of erythropoiesis in inflammation induced in the 
absence of  mast cells are more pronounced in the 
earlier period, which implies a stress-dependent pat- 
.tern of  this reaction. 

We should also point to a delay in the rise of  
blood EPA in inflammation induced in the absence 
of  mast cells: it surpassed the initial level on days 5- 
7 vs. days 3 and 6 in natural inflammation (Fig. 1, 
J). Blood EPA reflects the functioning of  the erythro- 
poiet in system, which provides the main remote 
control of  erythropoiesis. Delayed activation of this 
system is probably responsible for the absence of an 
adequate erythron hyperplasia in the bone marrow. 
It cannot be excluded that disturbed regulation of  
erythropoiesis proves the participation of  mast cell- 
derived bioactive products in coordination (inter- 
action) of  remote and local regulatory mechanisms. 
It fias been previously found that inflammation in the 
absence of  mast cells is characterized by a delayed 
rise of  colony-stimulating activity in the blood [5]. 
Since EPA and colony-stimulating activity in in- 
flammation are also provided by activated monocyte- 
derived macrophages [8], the delayed rise of  EPA 
and colony-stimulating activity in the blood can be 
attributed to inhibited migration and reduced func- 
tional activity of  m o n o c y t e s  in the inflammation 
focus and in the blood [4,6]. 
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