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Mechanism Underlying the Effect of Myelopeptides

on Lymphocyte Proliferation in Vitro
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We studied the role of monocytes in the effect of myelopid and myelopeptides MP-1, MP-3,
MP-5, and MP-6 on functional activity of peripheral blood lymphocytes in the reaction of
blast transformation. Myelopeptides MP-1, MP-3, and MP-6 suppressed blast transformation
of lymphocytes. The effect depended on the presence of monocytes in a cell culture.
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Myelopeptides (MP) belong to the group of bioregu-
latory bone marrow peptides with neurotropic, dif-
ferentiation, and immunocorrecting properties [6]. The
mixture of MP exhibits a wide range of biological
activities, which is associated with directed effect of
individual peptide fractions on various stages of im-
munogenesis. This effect is mediated by the inter-
action of MP with specific cell populations. MP-1 has
specific binding sites on T lymphocytes [3,7]. MP-3
activates monocytes and macrophages [1]. MP-6 sti-
mulates differentiation of grafted human promyelo-
cytic leukemia cells (HL-60) [4]. The mechanisms for
the action of individual MP on the interaction of im-
mune cells during progression of the immune response
are poorly understood.

Here we studied the role of monocytes in the ef-
fect of myelopid, MP-1, MP-3, MP-5, and MP-6 on
functional activity of peripheral blood lymphocytes in
the reaction of blast transformation (RBTL).

MATERIALS AND METHODS

Peripheral blood leukocytes were isolated from heal-
thy donors (men, 22-30 years). These cells were cul-
tured with phytohemagglutinin P (PHA, Sigma) in
optimal and suboptimal concentrations (20 and 2.5 µg/ml,

respectively) in 96-well round-bottom plates. Each
culture contained 2×105 cells in 0.2 ml complete nu-
trient medium consisting of medium 199, 10 mM
HEPES (Sigma), 2 mM L-glutamine (Sigma), 100 µg/
ml gentamicin, and 10% autoplasma.

Culturing was performed in a humid atmosphere
at 5% CO2 and 37oC for 72 h. Methyl-3H-thymidine
(2 µCi, 10 µl) was added to each well 18 h before the
end of culturing. The content of each well was sub-
sequently pelleted on a filter paper at a vacuum pump
pressure of 0.5-1.0 atm. Each well was washed 4-5
times with 0.85% NaCl. The filters were washed with
5 ml 0.85% NaCl, 5 ml cold 5% trichloroacetic acid
(4oC), and 5 ml 0.85% NaCl to remove unbound thy-
midine.

Radioactivity of samples was measured on a Guar-
dian liquid scintillation counter (Wallac). MP-1 (Phe-
Leu-Gly-Phe-Thr) and MP-3 (Leu-Val-Cys-Tyr-Pro-
Gln) were used in concentrations of 10—6, 10—8, and
10—10 g/ml. Myelopid, MP-5 (Val-Val-Tyr-Pro-Asp),
and MP-6 (Val-Asp-Pro-Pro) were applied in a con-
centration of 10—7 g/ml [5]. The test preparations were
added immediately after the start of culturing. MP
were presented by A. A. Mikhailova (Institute of Bio-
organic Chemistry, Russian Academy of Sciences).

The fraction of mononuclear cells was isolated on
a Ficoll-Verografin density gradient (d=1.077). To this
end, 4 ml heparinized blood was layered onto 2 ml
Ficoll-Verografin and the tubes were centrifuged at
400g (1500 rpm) and room temperature for 40 min.
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The fraction of mononuclear cells was washed 2 times
with cold medium 199 and resuspended in cold com-
plete nutrient medium containing 10% autoplasma.
The cell suspension was maintained at 4oC for 1 h to
suppress activation associated with isolation. The sus-
pension of mononuclear cells was cooled, resuspended
in 5 ml complete nutrient medium, and placed in a
sterile 9-cm Petri dish to remove monocytes. The dish
was placed in a thermostat at 37oC for 1 h. Nonad-
herent cells were shaken, transferred into another Petri
dish, and repeatedly incubated for 1 h. Nonadherent
cells were collected into a glass tube. Each culture
contained 2×105 cells in 0.2 ml complete nutrient me-
dium.

The effects of MP-1 and MP-3 were analyzed by
one-way analysis of variance for paired samples and
Fischer’s test for least significant difference. The ef-
fects of myelopid, MP-5, and MP-6 were analyzed by
pairwise Student’s t test.

RESULTS

Myelopid did not modulate spontaneous and PHA-
induced proliferation of lymphocytes. Similar results
were obtained in experiments with monocyte-depleted
cultures (Table 1). Published data show that myelopid
can stimulate or suppress proliferation of peripheral
blood lymphocytes and phagocytic activity of peri-
pheral blood cells from healthy donors [2]. The ab-
sence of the effect of myelopid in our experiments had
can be explained by the presence of admixtures of
α-endorphins, β-endorphins, and γ-endorphins in femto-
molar concentrations (apart from 6 major myelopep-
tide fractions) producing opposite immunoregulatory
effects [4].

MP-1 had a significant effect on cell proliferation
induced by 20 µg/ml PHA (F=4.6, p<0.01). MP-1 in a
concentration of 10—10 g/ml inhibited 3H-thymidine
incorporation into lymphocytes. MP-1 did not mo-
dulate RBTL in the presence of 2.5 µg/ml mitogen.
MP-1 had no effect on spontaneous proliferation of
cells. After removal of monocytes from the fraction of
mononuclear cells, MP-1 had no effect on induced and
spontaneous proliferation of cells. These data show
that the peptide produced no direct effects on lympho-
cyte proliferation. A minor inhibitory effect of PM-1
on RBTL was mediated by monocytes. Our previous
studies showed that MP-1 in a concentration of 10—8

g/ml in vitro decreases phagocytic activity of neutro-
phils [2]. It should be emphasized that the key im-
munoregulatory effect of this peptide are recovery of
antibody production after exposure to inhibitory fac-
tors due to specific low-affinity binding to the surface
of CD4+ lymphocytes [3,7] and liquidation of CD4+/
CD8+ imbalance caused by concanavalin A. The abi- T
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lity of MP-1 to normalize immune parameters con-
tributes to its inhibitory effect on proliferation in the
presence of high concentration of the mitogen.

MP-3 significantly modulated lymphocyte pro-
liferation in the non-fractionated culture containing
PHA in the suboptimal dose of 2.5 µg/ml (F=9.3,
p<0.001). This peptide in different concentrations inhi-
bited RBTL. This effect was less pronounced after
removal of monocytes from the fraction of mononu-
clear cells. MP-3 had no effect on spontaneous prolife-
ration of cells in the non-fractionated and monocyte-de-
pleted culture containing PHA in an optimal concen-
tration of 20 µg/ml. Previous experiments demonstrated
that MP-3 stimulates phagocytosis, increases cytotoxi-
city, promotes adhesion of monocytes, and activates
expression of Ia-antigens. However, this peptide did
not modulate the synthesis of interleukin-1 and tumor
necrosis factor-α the major growth factors initiating
lymphocyte proliferation [1]. Our results are consis-
tent with published data that monocytes and macro-
phages serve as the major target for MP-3.

The effect of MP-6 was similar to that observed
after treatment with MP-3. MP-6 inhibited RBTL in a
non-fractionated culture containing PHA in the sub-
optimal concentration. After removal of monocytes
from the culture MP-6 did not modulate proliferation
of cells. The inhibitory effect of MP-6 on RBTL is prob-

ably associated with differentiation activity of this pep-
tide [4] and modulation of lymphocyte proliferation
realized via the interaction with cultured monocytes.

MP-5 had no effect on spontaneous and mitogen-
induced proliferation of lymphocytes.

Our findings indicate that monocytes play an im-
portant role in the effects of MP-1, MP-3, and MP-6.
They can produce a direct or indirect effect on the
immune response.

This work was supported by the grant from the
Presidium of the Russian Academy of Sciences (Mole-
cular and Cellular Biology Program, grant No. 27).
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