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Peritoneal ceils of anemic donors enriched with macrophages at the expense of T- 
cell lysis using anti-Thy-1.2 monoclonal  antibodies are capable of triggering various 
routes of terminal erythroid differentiation characteristic of stress erythropoiesis dur- 
ing their adoptive transfer to normal syngeneic recipients. Stimulation of the prolif- 
eration of polychromatophilic erythroblasts and initiation of mitoses in oxyphilic 
erythroblasts are regulated by interacting T ceUs and macrophages, and the "reserve 
erythropoiesis" mainly by macrophages. 
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In mammals  with severe anemias the erythroid 
precursors, on reaching the terminal stages, form 
red ceils as a result of terminal differentiation by 
various routes. One of these routes, "reserve eryth- 
ropoiesis," is an emergency route of accelerated 
differentiation of ceils providing for the survival of 
the organism during the early periods after mas- 
sive blood loss. It consists in the omission of sev- 
e rn  terminal stages and the rapid release of mor-  
phologically immature cells into the blood [2,3,6- 
8]. A transito13" increase in the content of basophilic 
erythroblasts (BE) in the bone marrow paralleled by 
a decrease o f  their mitotic activity may be consid- 
ered as a bone marrow marker of "reserve erythro- 
poiesis" [3,7]. Moreover, blood loss enhances poly- 
chromatophilic erythroblasts (PE) amplification and 
initiates mitoses in oxyphilic erythroblasts (OE), 
which normal ly  almost never divide [1,3]. 
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Under  conditions of massive blood loss resi- 
dent peritoneal ceils (PC) acquire the ability to 
trigger stress erythropoiesis in normal  syngeneic 
recipients during the adoptive transfer of these cells 
[1,4]. Their effect on recipient erythropoiesis mani- 
fests itself by activation of various routes of ter- 
minal erythroid differentiation characteristic of ane- 
mic animals. The PC population has been dem- 
onstrated to be an important  regulatory system 
which reacts swiftly to massive blood loss [4]. 

Our aim in this research was to estkrnate the 
contribution of peritoneal T lyrnphocytes and mac- 
rophages to the triggering of various routes of stress 
erythropoiesis and to elucidate whether they inter- 
act during this process. 

MATERIALS AND METHODS 

Experiments were carried out with male CBA mice 
weighing 17 to 20 g. Anemia  was induced by 
bleeding from the retroorbital sinus under Nem- 
butal narcosis, the volume of blood loss being 
2.5% body weight individually for each mouse. 
PC not st imulated with an inf lammatory agent 
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Fig. 1. Changes  in e ry th ro -  
poies is  of normal r ec ip i en t s  
under  the influence of trans- 
plantation of PC from anemic 
donors enr iched with macro-  
phages at the expense of T -  
cell lysis ( M •  1) anemic  
mice; 1/} rec ip ien ts  of in tact  
PC; III) r e c i p i e n t s  of com-  
p lemen t - t r ea t ed  PC; /V) reci- 
p ien ts  of PC t r ea t ed  with 
anti - T h y -  1.2 m o n o c l o n a l  
antibodies and complement; 
horizontal lines: normal control 
(injection of medium 199). a) 
Ml(%o) of bone marrow OE; b) 
mitotic activity of bone marrow 
BE (white bars) and BE count 
in the bone marrow vs.  total 
count of erythroblasts (hatched 
bars), Left ordinate: MI (%0) of 
BE; right ordinate: BE count 
(%); c) MI (%0) of bone marrow 
PE; d) reticulocyte content 
(%o) in peripheral blood. 
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were isolated 4 h after bleeding as described pre- 
viously [1] and enriched with macrophages by 
complement-dependent lysis of T cells using mu- 
rine antimurine anti-Thy-l.2 monoclonal antibod- 
ies (Cedarlane, Canada) (1:100) and rabbit serum 
as complement (1:10). The indicated dilutions of 
the serum and monoclonal  antibodies were op- 
timal and caused the death of 89.3% thymo- 
cytes. PC enr iched  with macrophages  at the 
expense of T-cell  lysis were injected to recipi- 
ents intraperitoneally in a dose of 107 live cells. 
To control animals complement-treated or intact 
PC were transplanted, or 0.4 ml of culture me- 
dium 199 was injected. Recipients were sacrificed 
4 days after cell transplantation. The mitotic in- 
dexes (MI) in populations of BE, PE, and OE 
per 1000 cells of each population and the percent 
share of BE in the bone marrow were assessed in 
bone marrow impressions stained after Giemsa, 
and the counts of reticulocytes were measured in 
blood smears. 

The results were statistically processed using 
the Student t test. 

RESULTS 

Adoptive transfer of 107 PC obtained from donors 
4 h after bleeding (that is, when their morphoge- 
netic activity was maximally expressed) to intact 
syngeneic recipients caused changes in their bone 
marrow which were characteristic of anemic ani- 
mals 4 days after bleeding (Figs. 1 and 2). Inten- 
sively dividing OE were found in recipient bone 
marrow. After transfer of PC from anemic donors 
the MI of polychromatophilic erythroblasts was re- 
liably higher (p<0.05) than in the bone marrow of 
intact animals (injected culture medium), and the 
value of this index was the same as in anemia. PC 
transfer from anemic donors initiated changes char- 
acteristic of "reserve erythropoiesis" in the bone 
marrow of recipients. This was manifested as a re- 
liable @<0.05) drop of MI in the BE population 
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Fig. 2. Routes of terminal differentiation of erythroid cells during normal and repair regeneration ot the blood, a 
stable erythropoiesis; b) repair erythropoiesis. Actively proliferating populations with cells in mitosis are shown. 
Obliquely hatched arrows show "reserve erythropoiesis". Cross--hatched arrows show red cell  replenishment due  
to initiated proliferation of OE. 

in parallel with a reliable increase of the percent 
share of these cells in recipient bone marrow. 

Figure 1 shows that treatment of PC with the 
complement  alone leads to just a partial reduction 
of their transfer capacity, that is, the capacity to 
trigger stress erythropoiesis in recipients. The ca- 
pacity to trigger OE proliferation was 1.5-fold re- 
duced in comparison with that after treatment with 
intact  PC. Lysis of  T lymphocytes  in the PC 
suspension led to a marked reduction (p<0.02) of 
the transfer ability of PC as regards triggering the 
mitosis of OE and stimulating of mitosis in PE 
in c o m p a r i s o n  w i th  the t ransfer  capac i ty  of  
complemen t - t r ea t ed  PC (Fig. 1). The adoptive 
transfer of  PC enriched with macrophages by T- 
cell lysis did not change the MI or the percent 
content  of BE vs .  transfer of intact or comple- 
ment- t reated PC. This fact may be interpreted as 
follows: removal of T lymphocytes from the PC 
suspension does not  alter the ability of PC from 
anemic donors to transfer signs of "reserve eryth- 
ropoiesis" to recipients; in other words, the trig- 

gering of "reserve erythropoiesis" seems to be regu- 
lated mainly by peritoneal macrophages. 

As is seen m Fig. 1, treatment of  PC from 
anemic donors with rabbit serum alone reduced their 
transfer capacity in respect of OE and PE, but not 
BE. It is possible that some components of rabbit 
serum interacted with surface receptors of PC and 
this might have reduced their transfer capacity vis- 
a-vis OE and PE, but did not affect the transfer ca- 
pacity of PC to trigger "reserve erythropoiesis." 
Hence, these data may serve as additional proof that 
during the triggering of the reserve route, on the one 
hand, and stimulation of OE and PE proliferation, 
on the other, various mechanisms of regulation in 
the "macrophage-lymphocyte-eryth_robtast" system 
may be involved in stress erythropoiesis. 

Hence, during adoptive transfer, the macroph- 
age-rich PC population is capable of regulating the 
development of erythroid cells by different routes 
at the terminal stages which are characteristic of 
repair erythropoiesis. However, with regard to the 
stimulation of  PE proliferation and triggering of 
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mitosis in OE, the maximal effect was ob- 
served during interaction of peritoneal macrophages 
and T lymphocytes activated by anemia factors in 
the early periods after hemorrhage. Our data indi- 
cate the presence of T-cell-macrophage interaction 
but not their sum effect, because the deficit of 
eliminated T cells was compensated  for during 
transfer of up to 107 cells by macrophages. 

The data indicate that the PC population is 
an extremely important component  of the regula- 
tory system, because the transfer of these cells to 
intact recipients with a normal level of erythropoie- 
sis is capable of upsetting stable erythropoiesis and 
triggering repair erythropoiesis. This makes it easier 
to understand why the development of peritonitis 
in rats after blood loss selectively blocked the mac- 
rocytic regeneration [5] despite a high level of 
erythropoietin production. The usefulness of a regu- 
latory system of rapid response to blood loss in 
the organism becomes clear if we bear in mind 

that peritoneal macrophages control the "reserve 
erythropoiesis" which ensures survival at the early 
period of blood recovery. 
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Parenterally administered mink blood serum is found to kill mice. The lethal factor 
of the serum is shown to be thermolabile, not dialyzed, stable during prolonged stor- 
age at -20~ and repeated freezing-thawing, destroyed by trypsin, and detected in globu- 
lin fractions after fractionation of the serum with ammonium sulfate. 
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The object of this research was to study the rapid 
death of mice after parenteral administration of low 
amounts  of mink blood serum (MBS). 

MATERIALS AND METHODS 

Hybrid mice (CBA• I and outbred male 
mice weighing 16-18 g were used in the study. 

G. N. Gabrichevskii Research Institute ol Epidemiology and 
Microbiology, Moscow. (Presented by O. K. Gavrilov, 
Member of the Russian Academy of Medical Sciences} 

Blood was collected f rom minks  of both  sexes 
weighing 1-1.5 kg. Blood was taken from the heart 
after the animals had been sacrificed under ether 
anesthesia. MBS was injected to mice intraperito- 
neally or under  ether into the retroorbital venous 
plexus. The volume of material injected was brought 
to 0.5 ml with PBS. MBS was treated with trypsin 
in 0.05 M phosphate buffer, pH 8.0, for 2 h at 
37~ with 5 rng trypsin (Serva) added per 2 ml 
MBS. After incubation, 4 mg of soybean trypsin inhi- 
bitor (Spofa) as a 1% solution in the aforesaid buffer 
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