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Our previous investigations demonstrated the role
of T lymphocytes which have migrated from the
lymphoid tissue to the bone marrow in the regu-
lation of hemopoiesis during inflammation, and
also the modulatory effect of mast cells (MC) from
an inflammation focus on hemopoiesis [1,2,4,].
The aim of the present study was to explore the
possible realization of the MC modulatory effect on
hemopoiesis by T lymphocytes in inflammation.

MATERIALS AND METHODS

The experiments were carried out on 532 male
CBA mice weighing 18-20 g (Rassvet nursery,
Tomsk) in the fall and winter in the morning.
The inflammation model was acute infectious peri-
tonitis, performed with i.p. injection of 1/2LD,, F.
coli (strain ATSS 25922) 24-h culture medium in
0.3 m! saline [2,4]. The animals were decapitated
at different times of inflammation. The content of
T lymphocytes in the bone marrow [3] and their
effect both on the release from the bone marrow
to the culture medium of colony-forming units of
granulocyte-macrophages (CFU-GM) and erythro-
cytes (CFU-E) and on the level of colony-stimu-
lating factor (CSF) and erythropoietin activity
(EPA) in adhesive myelokaryocyte- and nonadhe-
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sive myelokaryocyte-conditioned medium were as-
sayed with monoclonal anti-Thy-1,2* (antibodies
kindly placed at our disposal by V. L. Seledtsov,
Research Institute of Clinical Immunology, Sibe-
rian Branch of the Russian Academy of Medical
Sciences, Novosibirsk). The cloning of CFU-GM
and CFU-E was performed in a modified methyl-
cellulose tissue culture [9,11]. CSF and EPA were
assessed by the ratio of colony-forming intensity to
10% myelokaryocytes [11]. Conditioned media were
prepared by cultivation of 2x10¢ cells/ml adhesive
and nonadhesive myelokaryocytes in complete cul-
ture medium with 10 pg/ml LPS E. coli strain
0.111B4 (Sigma, USA) or 5 pg/ml ConA (Sigma,
USA) respectively, during 24h at 37°C, 100% hu-
midity, in an atmosphere with 5% carbon diox-
ide. The functional activity of T lymphocytes was
also judged according to the synthesis of macroph-
age-activating factor (MAF) by the bone marrow
nonadhesive cells [6]. MC removal was induced by
i.p. injection of 1.8-2.0 ml sterile destilled water
10 days before peritonitis was induced [5,10].

RESULTS

Inflammation without MC in its focus was char-
acterized by a pronounced accumulation of T lym-
phocytes (Thy-1,2* cells) in the bone marrow, just
as during the natural development of peritonitis
[1,2]. In this case the dynamics of Thy-1,2* cells
was in general similar to that with the usual course
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Fig. 1. Content of T Lymphocytes of Thy—1,2* phenotype Fig. 2. MAF production by nonadhesive myelokaryocytes

(%) in mouse bone marrow in the course of acute infectious
peritonitis (days) under natural conditions (1} and for removal
of MC (2).

of inflammation, but the number of Thy-1,2* lym-
phocytes was reliably higher on the 4th day (when
a significant increase of their number was observed
in both experimental series) than that with the
typical course of inflammation (Fig. 1).

The removal of MC affected MAF production by
ConA-stimulated nonadhesive myelokaryocytes. Thus,
while in the natural development of inflammation the
cytotoxic activity of macrophages treated with non-

(conventional units) in the course of acute infectious
peritonitis (daysjunder natural conditions ({) and for removal
of MC (2).

adhesive bone marrow cell-conditioned medium in-
creased on the 1th, 2nd and 8th day, the same ac-
tivity in the absence of MC was raised after just 6 h
and 12 h, as well as on the 3rd, 4th, 6th, and 7th
days. Moreover, the degree of augmentation of MAF
production was also higher in the second case (Fig.2).

The absence of MC also influenced Thy-1,2*
cell-mediated hemopoiesis regulation. During the or-
dinary course of inflammation, treatment of adhesive
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Fig. 3. CFU-GM (a) and CFU—-E (b) content (times 10° cells) in bone marrow, and CSF and EPA of adhesive (c, d) and

nonadhesive (e, ) myelokaryocytes (times 10° cells) in the course of acute infectious peritonitis (days) in mice without MC
before (I) and after (2) treatment of bone marrow myelokaryocyte suspension with anti - Thy-—1,2%.
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karyocytes with anti-Thy-1,2* markedly reduced CSF
production only on the 6th day, but when the MC
population was depleted this drop took place as early
as the 4th day. The addition of monoclonal antibodies
to a cell culture of nonadhesive myelokaryocytes from
animals without MC resulted in a CSF decrease
observed not only on the 5th day (as with natural
inflammation) but also after 6 hours. Whereas anti-
Thy-1,2* diminished EPA production by adhesive cells
on the 5th day and by nonadhesive cells after 12 h,
1 day and 6 days in the case of natural inflaimma-
tion, in the absence of MC this was observed after
6 h, 1 day, 5 days, and 6 days, respectively (Fig. 3).

At the same time, the removal of MC did not
affect significantly the influence of monoclonal anti-
bodies upon CFU-GM and CFU-E cloning. Preven-
tive treatment of myelokaryocytes with anti-Thy-1,2*
resulted in the abolishment of the 2nd CFU-GM peak
(on the 6th day), regardless of the MC disappearance,
and in a significant decrease of CFU-E on the 4th
and 6th day with the natural course of inflammatio-
nand on the 5th and 6th day without MC (Fig. 3).

The intensified accumulation of T lymphocytes
in the bone marrow and MAF production by non-
adhesive myelokaryocytes, and the earlier suppression
of CSF and EPA production by the bone marrow
nucleated cells for T-cell elimination from the
myelokaryocyte suspension (obtained from animals
with MC removed) testified to a stimulation of T-
cell activity in comparison with the usual course of
inflammation. These results demonstrated the suppres-
sive effect of MC on T lymphocytes, which are he-
mopoiesis regulators is (activated, accordingly, by the
removal of MC), and showed that the modulating
effect of MC on hemopoiesis in inflammation is
realized largely via the T cells. The earlier suppres-
sion of CSF and EPA production by myelokaryocytes
(adhesive or nonadhesive) for T-lymphocyte elimi-
nation from the bone marrow cell suspension (ob-
tained from animals without MC) indicates that both
the direct and the bone marrow macrophage-medi-
ated effect of lymphocytes on hemopoiesis are pre-
served regardless of the course of inflammation de-
velopment [1,2]. That the removal of MC has no
effect on T-lymphocyte-mediated CFU-GM and
CFU-E cloning shows that the modulating influence
of MC on lymphocytes is probably manifested in the
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effect of the latter at the level of more mature bone
marrow cells.

The results obtained are in agreement with some
published data on the effect of the biologically active
substances of MC on T lymphocytes in vifro. Thus,
it was shown that histamine inhibits T-cell prolifera-
tion, lymphokine production, and T-cell cytotoxicity
via the H2 receptors. The presence of H2 receptors
has been demonstrated in cytotoxic T lymphocytes ,
natural killers, lymphokine-producing T cells, and in
T suppressers [8,12,15]. It is assumed that, depend-
ing on the animal species and subpopulation, T lym-
phocytes contain both H2 and HI1 receptors, and
stimulation of the latter exhibits the opposite effects
[14]. In respect to serotonin, it is known, to stimu-
late T-cell migration and lymphokine secretion the
via S2 receptors [7,13]. This evidence suggests, that
the modulating effect of MC on lymphocytes, and,
accordingly, on hemopoiesis in inflammation depends
to a large degreeon H2-mediated effects of histamine.
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