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The level of natural apoptosis in rat thymus on day 18 of embryo development attained
25%, while at subsequent terms it was about 5%. In the spleen, this parameter gradually
decreased from 15 to 37% starting from day 18 of embryo development to postnatal
day 30. Tactivin prevented the development of dexamethasone-induced apoptosis in
thymocytes of 30-day-old rats, but had no effect on spontaneous apoptosis. Tactivin can
be used as a modulator of apoptotic processes.
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Apoptosis, a genetically-controlled cell response, is
the basis for the natural mechanism of positive and
negative selection of lymphocytes in the thymus.
Apoptosis maintains quantitative and qualitative
composition of cells in the thymus during its deve-
lopment. This process is mediated via signal mole-
cules: cytokines, gangliosides, and hormones, in
particular, glucocorticoids [5,7,8,11,13]. They en-
hance or inhibit apoptosis at different stages. At the
same time, the mechanisms underlying changes in
the lifetime of lymphoid cells of the thymus are
poorly understood, which necessitates the search
for regulators of this phenomenon. There are pub-
lished data on the influence of various bioregula-
tory peptides, e.g. thymic peptides, on the develop-
ment of apoptosis in animal lymphocytes and hu-
man peripheral blood leukocytes [2,4]. Tactivin, a
polypeptide preparation from cattle thymus, exhi-
bits immunocorrective activity and regulates some
key biological processes [6]. A modulating effect
of Tactivin preparation [6], a natural complex of
thymic peptides, on apoptosis of neutrophils from
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patients with systemic lupus erythrematous was
demonstrated [3].

Here we studied the dynamics of natural apo-
ptosis in cells of rat thymus and spleen during peri-
natal ontogeny and the effect of Tactivin on apo-
ptosis induced by dexamethasone (DM).

MATERIALS AND METHODS

Experiments were carried out on Wistar rats (Stol-
bovaya nursery, Russian Academy of Sciences) on
days 18 and 21 of embryonic development (E18
and E21) and on postnatal days 7, 14, and 30 (P7,
P14, and P30). Pregnant rats were maintained under
standard conditions with control illumination regi-
men (light from 5:00 to 19:00).

For isolation of cell suspension from the thy-
mus and spleen, the rats of different age were sa-
crificed by cervical dislocation. Not less than 50
animals were used. The thymuses and spleens were
homogenized in ice-cold phosphate buffered saline
(PBS, 0.1 M phosphate buffer with 0.9% NaCl, pH
7.2-7.4) with glucose (10 mM), filtered through a
capron filter, and centrifuged at 400g for 10 min.
Thymus cells were incubated in 24-well plates
(1x10° per well in 1 ml medium) in RPMI-1640
medium (Serva) containing 10% FCS (Gibko),
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2 mM glutamine (ICN), 10 mM HEPES buffer (ICN),
and 50 pg/ml gentamicin (Gibko) for 6, 8, or 10 h
at 37°C and 5% CO.,.

Apoptosis in thymocytes from 30-day-old rats
were in vitro induced with DM. Thymocytes were
precultured with Tactivin (0.01-50.00 pg/ml) for
2 h, then DM (10— M, Sigma) was added and
culturing was continued for 4, 6, or 8 h. For eva-
luation of the effect of Tactivin on spontaneous
apoptosis, thymocytes were incubated with the pre-
paration for 6, 8, or 10 h without DM. Culture of
intact or DM-induced cells without Tactivin served
as the control.

Freshly isolated thymus and spleen cells or thy-
mic cells obtained after culturing were washed with
ice-cold PBS with glucose (10 mM) and fixed with
70% ethanol. The material was stored at -20°C until
cytofluorometric analysis (not longer than for 7
days). Spontaneous and induced apoptosis in the
thymus of pre- and postnatal rats was evaluated by
flow cytofluorometry using DNA-specific dye pro-
pidium iodide. For evaluation of the level of apo-
ptosis, fixed cells were washed with PBS (300g, 10
min). The pellet was resuspended in 1 ml PBS con-
taining RNase A (100 pg/ml, Sigma) for RNA de-
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Fig. 1. Spontaneous apoptosis of cells in rat thymus and spleen
in prenatal and early postnatal ontogeny. Ordinate: number of
apoptotic cells, % from total number of analyzed cells. Light bars:
thymus, dark bars: spleen. *p<0.05 compared to E18.

gradation and prevention of its binding with pro-
pidium iodide. The cells were incubated at 37°C for
20 min and then 1 pg/ml propidium iodide was
added to the samples. Staining was carried out at
room temperature in darkness for 20 min. Analysis
of intracellular content of DNA was performed on
a Coulter EPICS XL-MCL flow cytofluorometer. Fluor-
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Fig. 2. Spontaneous and DM-induced (10— M) apoptosis of
thymocytes in culture in the absence or presence of Tactivin (0.01-
50.00 pg/ml). Cells were incubated with Tactivin for 2 h and then
DM was added for 4 (a), 6 (b), and 8 h (¢). Ordinates: number of
apoptotic cells, % from total number of analyzed cells. Light bars:
intact cells+Tactivin, dark bars: DM+Tactivin. p<0.05 compared to:
*control, DM
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escence of at least 40,000 viable cells (according
to sight scatter characteristics) was recorded. The
number of apoptoic cells (forming a hypodiploid
area on the histigram) was determined using Multi-
Cycle software.

The data were processed statistically using non-
parametric Wilcoxon’s test.

RESULTS

The level of apoptosis in E18 fetuses attained 25%,
but in E21 fetuses this parameter decreased to 4-
5% and remained at this level until P30 (Fig. 1). In
the spleen of E18 fetuses, the level of apoptosis was
15%; this parameter increased to 25% and 37% by
E21 and P30, respectively (Fig. 1). Thus, apoptosis
in the thymus of E18 fetuses was 5-fold more inten-
sive than at other terms. This was probably related
to migration of lymphoid precursors into the thy-
mus from the liver in E16 [12] and, hence, acti-
vation of apoptotic processes. At the same time in
the spleen, the percent of dying cells gradually in-
creased to P30, probably due to hemopoietic cells.
It is well known, that hemopoiesis in rat spleen is
active during the first month after birth [10].

The level of natural apoptosis in thymocytes
after 6-, 8-, and 10-h culturing was 15-20%. Tac-
tivin added in various concentrations (0.01-50.00
pg/ml) to cultured thymus cells had no effect on
cell death (Fig. 2). We previously showed that Tac-
tivin did not modulate apoptosis of spleen cells in
mature animals [1].

DM did not affect apoptosis during culturing
with thymocytes for 4 h (Fig. 2, a), but 2-fold in-
creased it during culturing for 6 and 8 h (Fig. 2, b,
c). It is known that DM triggers cascade reactions
of cell apoptosis; its effect develops after 12 h [9]
in vivo and according to our data not less than after
6 h in vitro.
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Addition of Tactivin prevented the develop-
ment of DM-induced apoptosis only after 8-h cul-
turing with thymocytes (Fig. 2, ¢).

Some synthetic peptides, e.g. low-molecular-
weight peptide thymodepressin and neogen, mo-
dulate the development of spontaneous apoptosis
of peripheral blood leukocytes from healthy donors
[2]. Authors believe that cells carry specific sites
on their surface, which mediate the influence of
thymic peptides on the apoptosis program.

Our findings suggest that Tactivin prevents the
development of induced apoptosis and does not
affect processes mediating physiological cell death.

The work was supported by Russian Founda-
tion for Basic Research (grant No. 05-04-48830).
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