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The data on properties of thymosin f,, a conserved multifunctional polypeptide of mammals is sum-
marized. Attention has been focused on regulatory activity of thymosin B, in regard to immune and ner-
vous system components. In these systems thymosin f3, is present in different cell types both stationary and
mobile ones. Besides intracellular localization thymosin B, is also located in extracellular fluids. Inside cells,
thymosin , has been postulated to regulate actin polymerization as a G-actin-sequestering molecule. But
molecular mechanisms of thymosin 3, located extra cells on cell functions remain unclear. The structural-
functional organization of thymosin B, is also discussed. Thymosin B, is a perspective medicine preparation
for the therapy of diseases related to immune and neurological disturbances in patients.
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B paboTe cymMMUpOBaHbBI JaHHbIE O CBOWMCTBAaX TMMO3MHA f,, KOHCEPBATUBHOIO MHOTOGYHKIIMOHAJIBHO-
ro TOJWIENTUAA MJIEKONUTAoUX. BHUMaHWe aKlleHTUpyeTcsl Ha PeryJasiTOPHBIX CBOMCTBaX TMMO3WHA [,
B OTHOILIEHWM KOMITOHEHTOB MMMYHHOIM M HEepBHOH cucTeM. B obGemx cucremax TMMO3WH [, oOHapyxXeH
B KJIETKaX Pa3jIUNYHOIO THUIIA KaK CTAIIMOHAPHBIX, TaK M ITOOBWKHBIX. KpoMe BHYTPHKIICTOYHOM JIOKAaIM-
3aMy TUMO3WH [3, Takke OOHAapyXeH BO BHEKJIETOUHBIX cpemax. CylIecTBYeT YCTOMYMBOE MHEHHE, 4TO
BHYTPUKJIETOYHASI aKTUBHOCTh TUMO3MHA [, ONPENEISETCSI eT0 CIIOCOOHOCTBIO PETYIMPOBATh MOJIMMEpHU3a-
LIMI0 aKTUHA MOCPEACTBOM cekBecTupoBaHMs G-akTMHA. BMecTe ¢ TeMm, 00 CHUX MOp HE YCTAaHOBJEHBI MO-
JIEKyJISIpPHBIE MEXaHU3MBbI AEVCTBUSI BHEKJIETOUHOTO TMMO3WHA B, Ha pyHKuMM KileToK. O6cyXnaeTcs: Takke
BOTIPOC O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHuM3auuy TuMo3nHa f,. TuMo3uH B, MOXHO paccMaTpuBaTrhb
B Ka4eCTBE MEPCIEKTUBHOIO JICKAPCTBEHHOIO MpeIapaTa IS JICUCHUS 3a00JIeBaHN, CBSI3aHHBIX C HapyIle-
HUSIMA UMMYHHOTO M HEBPOJIOTUYECKOIO CTaryca OOJIbHBIX.

KiioueBble ciioBa: TUMO3WH B4; NECNTUOHBIE @paFMeHTLI THUMO3MHa B4; MMMYHHas 1 HEpBHas CUCTEMBI.

Introduction. Pathogenesis of many infectious
and autoimmune diseases as well as neurodegen-
erative disorders is related to the functional disbal-
ance of basic cells in both systems. To correct the
immune and neuronal status, changed or damaged
during various pathological processes, the natu-
ral double-duty peptide preparations regulating
functions both immunocompetent and neuronal
cells can be used. Among such agents is thymosin [3,.

Structure and functions of thymosin f,.
Thymosin B, (Figure 1) is a member of a family
consisting of highly conserved polypeptides, pri-
marily isolated from thymus and characterized as
a compound regulating the maturation and differ-
entiation processes of T cells [2].

Thymosin 3, is the most abundant B-thymosins
both in the immune and nervous systems of mam-
mals. Thymosin B, realizes numerous different

functions including its participation in the regula-
tion of the immune and nervous system activity
(Table 1) [2, 5]. It has been observed that thy-
mosin B, regulates functions of various cells such
as lymphocytes, neutrophils, macrophages, mast
cells (immune system); neurons, astrocytes, oli-
godendrocytes, microglial cells (nervous system).
Wherein, thymosin B, affects activity both station-
ary and migratory cells, changing biochemical and
morphological characteristics of cells.

Thymosin B, structural-functional relation-
ships. The data accumulated indicates that peptide
fragments of thymosin B, may exhibit biological
activity. N-terminal tetrapeptide Ac-SDKP, rep-
resenting the fragment 1—4 of thymosin B,, in-
hibits the proliferation of lymphocytes, as well as
pluripotent hematopoietic stem cells, induces the
degranulation of mast cells, inhibits a collagen syn-
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Ac-SDKP DMAEI EKFDK SKLKK TETQE KNPLP SKETI EQEKQ AGES

Fig. 1. Amino acid sequence of thymosin 3,
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Table 1

Effect of thymosin (3, on the activity of the immune and nervous systems

Immune system

Nervous system

activates maturation and differentiation of T cells

activates synaptogenesis, viability and migration of neurons

restores reduced level of T-helper cells in patients with
lupus nephritis

participates in formation of the midbrain structures
(in chickens and mice)

inhibits the inflammatory response

decreases apoptosis in neurons

inhibits macrophage migration

stimulates axon growth and neuron regeneration

stimulates release of chemokines by neutrophils and
accelerates their migration

stimulates oligodendrogenesis and microglial cells
activity

stimulates the production of IL-2 and y-interferon by
lymphocytes

reduces the toxic effect of ethanol on astrocytes in
culture

promotes lymphocyte proliferation

decreases the Glu-induced toxic effect on cultured
cortical neurons

inhibits the proliferation of mast cells and induces
their degranulation

improves functions of damaged neural tissue (stroke,
brain injury)

thesis by fibroblasts and reduces the TGFg activity.
This tetrapeptide has been shown to be generated
by a prolyl-oligopeptidase [7].

The pentapeptide fragment 10—14 of thymo-
sin B,, EKFDK, has immunoregulatory activity.
The pentapeptide has been shown to stimulate
the mitogen-induced proliferative response of hu-
man T-lymphocytes, as well as antibody genesis at
the secondary immune response to T-dependent
antigen in mice [3]. Besides, this peptide influ-
ences functions of phagocytic cells in particular it
stimulates migration and oxidative metabolism of
human granulocytes [4].

The main function of the hexapeptide fragment
17—22 of thymosin B,, LKKTET, is a primarily bin-
ding with actin monomers. The heptapeptide 17—23
of thymosin B,, isolated from wound fluid, regulates
mast cell functions inducing exocytosis of com-
pounds normalizing the wound healing processes [7].

In human T-lymphocytes the thymosin B, frag-
ments 16—26 and 31—39 induce expression of CD?2
antigens which are important for the acceleration
of adhesion between T-lymphocytes and other im-
munocompetent cells [1].

It is wide-spread opinion that the intracellular
functions of thymosin B, are connected with its
ability to regulate the processes of actin polym-
erization through G-actin monomer sequestration.
Binding with G-actin, thymosin 3, prevents actin
filament formation [6]. However, there are reports
concerning the participation of thymosin B, in
physiological events, not connected with seques-
tration of actin, such as inflammation, apoptosis,
angiogenesis and wound healing. In some cases
the extracellular location of thymosin B, has been
revealed although pathways of thymosin f, releas-
ing from cells are still not discovered. It remains
unclear, what kinds of cell surface receptors par-
ticipate in mediating of thymosin B, functions.

It should be noted that thymosin 3, has great
therapeutic potential. Thymosin B, and its peptide
fragments could be useful for the therapy of dis-
eases related to immune dysfunctions and neuro-
logical disturbances.

The research was carried out within the
state assignment of FASO of Russia (theme
No. AAAA-A18-118012290371-3).
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