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Immunomodulating effects of synthetic peptides Vilon (Lys-Glu), Epithalon (Ala-Glu-Asp-
Gly), and Cortagen (Ala-Glu-Asp-Pro) and possible involvement of the sphingomyelin signal
transduction pathway in their effects in mouse thymocytes were studicd. Vilon produced the
most potent comitogenic cffect on thymocyte proliferation and modulated comitogenic
activity of interleukin-10. Epithalon was less potent, while Cortagen produced no such effects.
Vilon produced a more pronounced stimulatory effect on sphingomyelinase activity in mousc
thymocyte membranes compared to Epithalon and Cortagen.
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Aging and various pathologies are largely determined
by activity of defense systems of the organism and
their endogenous regulation. Targeted modulation of
these mechanisms opens new vistas in the prevention
of accelerated aging and treatment of age-related dis-
eascs. Of particular interest are physiological effects
of natural and synthetic peptides modulating the ef-
fects of endogenous bioregulators and defense func-
tions of the organisms.

Molecular mechanisms of cytokine intcractions,
specifically interactions of interleukin-1 (IL-1), the
key cndogenous regulator of defense reactions, with
target cells and subsequent transduction of their signal
play a key role in mobilization and modulation of
congenital and acquired immunity [2,3]. Apart from
adenylate cyclase and phosphoinositol pathways, the
sphingomyelin pathway plays an important role in
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signal transduction in immunocompetent cells. This
pathway triggered by hydrolysis of membranc sphin-
gomyelin to second messenger ceramide under the
effect of neutral sphingomyelinase (the key enzyme of
sphingomyeclin pathway) [3,4,7-10] transduces signals
from cytokines IL-1B, tumor necrosis factor-o., and
interferon-y to immunocompetent cells. Modulating
effects of other regulatory peptides (in particular, short
peptides) on signal transduction pathway was not
studied.

It is interesting to combine the study of the effects
of short peptides in a new cxperimental mode! of the
sphingomyelin pathway with evaluation of their ef-
fects on proliferative activity of thymocytcs, in parti-

. cular, on thymocyte proliferation modulated by IL-1.

Comitogenic effect of IL-1[ on proliferation of mousc
thymocytes stimulated with lectin in a suboptimal dose
is a key property of this unique regulator of defense
reactions [2,12].

Here we studied possible direct mitogenic and
comitogenic effects of short peptides on blast trans-
formation of mouse thymocytes, their modulating cf-
fects on comitogenic action of IL-103, and possible
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involvement of the sphingomyelin pathway in the trans-
duction of their signals in immunocompetent cells.

MATERIALS AND METHODS

Experiments were carried out on 8-10-week-old male
(CBAXCS57BI/6)F, mice (18-20 g). Short peptides were
synthesized at St. Petersburg Institute of Bioregulation
and Gerontology by targeted chemical synthesis based
on the analysis of amino acid composition of complex
preparations of the thymus (thymalin) — Vilon (Lys-
Glu), epiphysis (epithalamine) — Epithalon (Ala-Glu-
Asp-Gly), and brain cortex — Cortagen (Ala-Glu-
Asp-Pro).

Lymphocyte activation and/or modulation of co-
mitogenic effect of IL-1 was evaluated by the effect
of test peptides on proliferation of mouse thymocytes
stimulated with concanavalin A (ConA) in a subopti-
mal dose of 0.625 pg/ml and recombinant IL-1B (rIL-
1B) in a concentration of 250 ng/ml [12]. Thymocytes
were cultured in RPMI-1640 (Sigma) supplemented
with 10% fetal calf serum (Sigma). Vilon, Epithalon,
and Cortagen were used in concentrations from 0.25
to 0.25x107"? ng/ml. Thymocyte culturcd with mito-
gens (ConA or ConA+IL-13) without peptides served
as the control. The cclls were cultured in a CO, incu-
bator at 37°C, 5% CO,, and 100% humidity. Incorpo-
ration of *H-thymidinc (GIPKh) in dividing cells was
counted on a scintillation B-counter (Beckman).

Membrane fraction from mouse thymocytes was
obtained by modified method for isolation of somatic
membranes from cultured cells [8]. Specific activity
of neutral sphingomyclinase in thymocyte membrane
fraction was measured as described previously [12]
with modifications using "*C-sphingomyelinase (Amer-
sham) as the substrate. The effects of Vilon, Epithalon,
and Cortagen on activity of neutral sphingomyelinase
in thymocyte membranes were studied after preincu-
bation of membrane fraction with test peptides in
concentrations 0.1, 1, 10, 50, and 100 ng/ml in a water
bath at 37°C for 30 min. In control samples test peptides
were replaced with Tris-HCI buffer (50 mM, pH 7.4).

The results were statistically processed using Stu-
dent 1 test.

RESULTS

None of the studied peptides produced a direct mito-
genic cffect: they did not induce thymocyte blast trans-
formation in the absence of lectin or rIL-1B. However,
Vilon (0.25%10772-0.25%10—° and 0.25x10—°-0.25x10~"2
pwg/ml) added to the thymocyte suspension containing
ConA in an suboptimal dose significantly stimulated
label incorporation in dividing cells, which proved its
comitogenic effect on thymocyte proliferation (Fig. 1).
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Fig. 1. Comitogenic effects of Vilon (1), Epithalon (2), and Cortagen
(3) on proliferation of mouse thymocytes stimulated with concana-
valin A in suboptimal dose (0.625 pg/ml). *p<0.05 compared to the
control (concanavalin A without peptides).

Epithalon showed less pronounced, but significant co-
mitogenic activity in concentrations of 0.25x10 "-0.25x
10— pg/ml. Cortagen showed no comitogenic activity.

Vilon in concentrations of 0.25x10 -0.25%x10
ng/ml and 0.25x107-0.25x10~ " pg/ml potentiated the
comitogenic effect of vIL-1B (Fig. 2). Epithalon pro-
duced a less pronounced modulating effect in con-
centrations of 0.25x107°-0.25x10 "' ug/ml. Cortagen
did not modulate (sometimes inhibited) comitogenic
activity of rIL-1.

Thesc results are particularly interesting from the
viewpoint of the regulatory peptides continuum theory
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Fig. 2. Modulating effects of Vilon (7), Epithalon (2), and Cortagen
(3) on comitogenic activity of interleukin-1j3. *p<0.05 compared to
the control (concanavalin A and interleukin-1J3 without peptides).



V. Kh. Khavinson, E. G. Rybakina, et al.
A, % of basal level
80
60+ *
40+
20
0-
=20

-40

-60- * ¥

100 50 10 1 0.1
Peptide concentrations, ng/ml

Fig. 3. Effects of Vilon (light bars), Epithalon (dark bars), and
Cortagen (cross-hatched bars) on activity of neutral sphingomye-
linase in mouse thymocyte membranes. *p<0.05 compared to basal
activity.

[1], according to which mutual modulation of endo-
genous bioregulators ensures a wide spectrum of their
biological cffects on physiological functions of the
organism.

The most important result in the studies of the
possibility of utilization of thc sphingomyeclin signal
transduction pathway characteristic of IL-1B is that
Vilon (structural fragment of thymic peptides), but not
Epithalon or Cortagen, in a concentration of SO ng/ml,
significantly stimulated activity of neutral sphingo-
myclinase (Fig. 3). Vilon in concentrations of 1 and
0.1 ng/ml also activated this enzyme (insignificantly).
Epithalon and Cortagen did not activate neutral sphin-
gomyclinase, while in low concentrations they even
inhibited this enzyme (basal specific activity of neutral
sphingomyeclinase was 0.23 nmol '*C-sphingomyeli-
nase/mg protein/min). Hence, we showed that Vilon
stimulated activity of neutral sphingomyclinase either
by modulating transduction of known signals from
bioactive substances via the sphingomyelin pathway
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or by directly transferring its information into thymo-
cytes via this pathway.

These data confirm high biological activity of
Vilon and Epithalon (to a lesser extent) as polyfunc-
tional immunomodulators [9], direct thymomimetics.
and modulators of IL-1B effect. These findings sug-
gest that these short peptides are lymphocytc-activa-
ting factors comparable with classical growth factors,
such as immunomodulating cytokines. The data on
modulation or direct signal transduction from Vilon to
target cell via signal transduction pathway typical of
immunoregulatory cytokines arc very important; no
analogs have been herctofore described. These results
open new vistas in the use of peptide preparations for
correction of impaired defense mechanisms with ad-
dressed modulation of the pharmacological target (ac-
tivity of neutral sphingomyelinase) in immunocoimn-
petent cells.
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