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Processes of hematopoiesis, controlled by secretion products of monocytes and macrophages 
[7, 9] and normally taking place in an ectopic focus, are disturbed as a result of blood loss 
or irradiation of the recipients [4]. The cause of this destabilization of hematopoiesls may 
also be deficiency of the mononuclear phagocyte system (MPS) which may arise for various rea- 
sons (as a result of disease, or created artificially). One model of artificially created 
MPS deficiency is based on chronic drainage of the peritoneal cavity of mice, with the use of 
an irrigating solution. Under these circumstances the quantitative and qualitative param- 
eters of function of mononuclear phagocytes are disturbed [6]. 

This paper describes the results of a study of the effect of MPS deficiency on the for- 
mation of a heterotoplc focus of hematopoiesis and of the action of yeast heteropolysaccha- 
ride, a stimulator of MPS, under these conditions [2]. 

EXPERIMENTAL METHOD 

The extracellular heteropolysaccharide produced by Cryptococ~us luteolu8, strain 228 [i], 
was used. Experiments were carried out on 120 male (CBA • C57BL)F, mice; the peritoneal cav- 
ity of 50 mice was drained by the method described in [6] to exhaust MPS. Half of the mice 
subjected to irrigation in this way were used as donors of bone marrow (donors with MPS de- 
ficiency), which was implanted beneath the renal capsule of intact recipients. The other half 
of these animals were used as recipients of bone marrow from normal donors (the recipients 
had MPS deficiency). The polysaccharide was injected into these and other recipients Intra- 
peritoneally for 30 days after implantation of bone marrow, in a dose of 25 mg/kg every 7 days. 
Control recipients were given injections of physiological saline. 

The heterotopic foci which formed were compared with foci in intact recipients, inwhich 
bone marrow from intact donors was implanted. The mice were killed by dislocation of the spine 
30 days after implantation of bone marrow. The dimensions of the heterotopic loci formed were 
estimated from the number of cells and the weight of the bony capsule. The number of hemato- 
poietic cells in the femoral medullary cavity also was determined. 

EXPERIMENTAL RESULTS 

After drainage for i0 days the number of cells in the peritoneal cavity was appreciably 
reduced (Table I). After 30 days the content of peritoneal cells was increased by 1.3 times, 
although it was still only half the original value. 
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TABLE I. Changes in Number of Cells in Femoral Medulla and Peritoneal Cavity of Mice 
After Prolonged Drainage and Injection of Polysaccharide (M • m) 

Number of cells x i06 after 30 days ' -- 

Peritoneal cavity 
Femoral medulla 

Legend. 

initial 

1,50-4-0,18 
11,2:tz0,6 - 

Location 

Here and in Tables 2 and 3: 

I ;after drainage 
for i0 days 

I 0,60:i:0,06' 
15,3-4-0,7" 

p < 0.05. 

injection of ! injection of 
0.14M NaCI I polysaccharide 

0,80-4-0,05 I 1,46_--4-0,13 15,4_0,6 12,4+0,7 

TABLE 2. Effect of Polysaccharides on Heterotopic Focus Formation in Intact Recipients 
into Which Bone Marrow from Donors with MPS Deficiency Had Been Implanted (M • m) 

Parameters of size of focus 

Number of cells • 106 
Weight of bony capsule, mg 

Intact donors 

injection of injection of 
0.14M NaCI ! poly- 
(control) 

Donors with MPS deficiency 

injection of injection of 
0.14M NaCI 

[ (control) fiia, p~ l saccharide 

5,6~0,9 I 10,0• 1,2• 2,0• 

TABLE 3. Changes in Dimensions of Hetero- 
topic Focus of Hematopoiesis after Injec- 
tion of Polysaccharide into Recipient Mice 
with MPS Deficiency (M • m) 

Parameters of 
size of focus 

Number of cells 
x I06 

Weight of bony 
capsule, mg 

~e Intact I Recipients with 
cipients 1 MPS deficiency 

. ~  . . . - -  ~ �9 

[injectlon of |injectxon ~njectlon 
0.14M NaCI |~f0.IMNaCI of poly- 
(control) j control).4 saccharide 

5,6_+0,9 10,8+__2,0" ~, 1 +_0,9 
1,2~0,1 2,1+_0,2" 1,5_+0,2 

5,2___1,0 [ 8,6__.1,2" 
0,9___0,2 0,9+_0,2 

The number of hematopoietic cells in the femoral medullary cavity was significantly in- 
creased as a result of irrigation (p < 0.01) and it remained at that level for 30 days, until 
the end of the experiments. This was evidence on the whole that the reproducibility of the 
method was adequate. Injection of the polysaccharides restored the above-mentioned param- 
eters to their original level (Table i). 

When 30 days had elapsed after transplantation of bone marrow from mice subjected to pro- 
longed irrigation of the peritoneal cavity, the dimensions of the heterotopic foci, measured 
according to the number of cells and the weight of the bony capsule, were unchanged compared 
with foci in control animals, into which bone marrow from intact donors was implanted (Table 
2). Probably the MPS deficiency did not affect transplantable precursor cells of the hemato- 
poietic stroma, leading to the formation of an ectopic focus in the recipient mice. Weekly 
injections (for 30 days) of polysaccharide into these animals led to an increase in the num- 
ber of hematopoietic cells in the heterotopic focus. The same effect occurred after injec- 
tion of polysaccharides into recipients into which bone marrow from intact donors has been im- 
planted, but under these circumstances the weight of the bony capsule also was increased (Ta- 
ble 2). 

It can be postulated that the action of the polysaccharide caused strengthening of the 
distant regulation of the process of formation of the heterotopic focus of hematopoiesis. Dis- 
tant factors of this kind could be biologically active substances secreted by polysaccharide- 
activated recipient's cells, mononuclear phagocytes for example [5, 8]. 

After implantation of bone marrow from intact donors with MPS deficiency, more intensive 
formation of heterotopic foci of hematopoiesis took place (Table 3) than in intact recipients 
(according to the number of cells and the weight of the bony capsule). Evidently just as in 
the case of irradiation [3, 4], the increase in size and the heterotopic focus was due to the 
stimulating effect of the recipient's humoral factors on the more mature, untransplantable 
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precursor cells of the hematopoietic stroma. Under the influence of the polysaccharide, in 
mice with MPS deficiency there was a decrease in size of the heterotopic focus, to the level 
observed in intact animals (Table 3), which could be connected, under conditions of MPS de- 
ficiency, with the direct inhibitory effect of the polysaccharide on osteogenic and hemato- 
poietic precursor cells. 

Injection of the polysaccharide into recipient mice with MPS deficiency led to a decrease 
in the number of cells and in the weight of the bony capsule of the heterotopic focus down to 
the level observed in intact animals (Table 3), to a decrease in the number of hematopoietic 
cells in the femoral marrow, and to an increase in the number of cells in the peritoneal cav- 
ity up to its initial level (Table i). Consequently, under these conditions the polysaccha- 
ride had an equalizing or regulatory action. 

It can thus be concluded that in different states of an animal, the heteropolysaccharide 
studied in these experiments was characterized by an inhibitory or stimulating effect on the 
formation of a heterotopic focus of hematopoiesis. Moreover, the inhibitory effect of the 
polysaccharide under conditions of MPS deficiency restored the normal size of the enlarged 
heterotopic focus and the normal number of hematopoietic femoral marrow cells. 
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Dalargin, a stable synthetic analog of Leu-enkephalin, is considered to be one of the 
most effective preparations against peptic ulcer [2, 5]. Besides its action on the endocrine 
system [3] and its immunomodulating properties [i], an important role in the therapeutic ef- 
fect of dalargin is ascribed to its ability to act on proliferative processes. In previous 
investigations the writers showed that administration of dalargin stimulates DNA synthesis in 
epithelial tissues. In some cases, however, an appropriate increase in the mitotic index was 
not observed. It has been suggested that under these circumstances mitosis itself is accel- 
erated or a circadian disturbance of coordination between DNA synthesis and entry of the cells 
into mitosis takes place. It was also difficult to rule out long delay of the cells in the 
G2 period or polyploidization of the cells. 
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