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The effect of hydrocortisone on functional activity of peripheral blood lymphocytes in diffe-
rent vertebrates during ontogeny was studied by the blast transformation test. Hydrocortisone
in a dose of 100 mg/kg inhibited functional activities of T and B lymphocytes in vitro
stimulated by mitogens. This inhibitory effect was observed in both young and adult animals.
However proliferative activity of concanavalin A-dependent blood T suppressors in rats in-
creased, especially in adult animals (by 3.5 times). Hence, hydrocortisone produced different
effects on functional activity of peripheral blood lymphocytes in the studied species, and these
effects are dose- and species-dependent.
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Capacity to transformation into blast cells under the
effects of antigens and mitogens is a most important
functional characteristic of lymphocytes. Evaluation of
functional activity of immunocompetent cells in vitro
helps to evaluate the status of cell immunity in vivo,
and therefore alteration of lymphocyte blast trans-
formation in response to different stimulators in com-
parison with spontaneous transformation is an impor-
tant criterion of the immune status in clinical practice.
The method is based on stimulation of minor lympho-
cytes, which in the presence of mitogens and antigens
are transformed into blast-like cells, capable of mitosis
and proliferation [4]. Such transformation is characte-
ristic of the greater part of human and animal circula-
ting lymphocytes.

Few reports on functional activity of vertebrate
immunocompetent cells by the blast transformation
method are available [5,7]. Data on blast transforming
activity of animal lymphoid cells in the phylo- and
ontogeny are scanty [2,6]. We investigated functional
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activity of peripheral blood lymphocytes in vertebrates
of different classes in the ontogeny in response to
stimulation with mitogens and sheep erythrocytes (SE)
and under the effect of hydrocortisone.

MATERIALS AND METHODS

Experiments were carried out on young (15-20 g) and
adult (45-50 g) Rana ridibunda frogs (n=50), young
(15-20 g) and adult (45-50 g) Bufo viridis toads
(n=40), this year’s broods (200-250 g) and adult (400-
500 g) Testudo horsfieldi turtles (n=24), Gallus gallus
chicken (n=30) aged 1, 3, 5, 7, and 20-30 days, and
Rattus norvegicus albino rats (n=24) aged 3, 10, and
30 days kept in vivarium in spring-summer.

The animals were sacrificed by decapitation. Func-
tional activity of lymphocytes was evaluated by incor-
poration of [*H]-thymidine in cell DNA under the ef-
fect of mitogens, immunization with SE, and hydro-
cortisone injection. Phytohemagglutinin (PHA),
concanavalin A (ConA), and pokeweed mitogen
(PWM) were used.

Lymphocyte sensitivity to different doses of mito-
gens was studied in preliminary experiments. Optimal
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doses of mitogens, inducing the greatest stimulation of
peripheral blood lymphocyte blast transformation,
were selected for each animal species. The optimal
dose of PHA for frog and turtle lymphocytes was 30
pg/ml, for birds and rats 60 pg/ml; optimal doses of
ConA were 20 and 40-60 pg/ml, respectively, of LPS
50 pg/ml, and of PWM 1 pg/ml for all animals.

Immunization with SE was carried out 1 week
before sacrifice. Hydrocortisone (Richter) was injected
intramuscularly in a single dose of 100 mg/kg. Con-
trols were injected with normal saline. Stimulation
index (SI) was estimated as the ratio of mitogen-sti-
mulated to spontaneous proliferative activity.

We showed that the highest lymphopenic reaction
to hormone manifested on days 5-7 after injection in
amphibians, on day 10 in turtles, on days 1-3 in birds,
and during the first hours in mammals; therefore the
material was collected in these periods.

RESULTS

Study of spontaneous and mitogen-stimulated activity
of peripheral blood lymphocytes of different verte-
brates showed that these mitogens selectively modu-
lated functional activity of lymphocytes in different
animals, depending on their status on the evolution
scale and period of individual development. PHA and
ConA increased proliferative activity of peripheral
blood lymphocytes of toads, turtles, chicken, and rats,
while in frogs PHA inhibited DNA synthesis (Table 1).

Immunization with SE increased functional acti-
vity of T lymphocytes. Turtle lymphocytes in 5-fold
diluted blood exported to PHA stimulation by more
than 8-fold increase of functional activity, while
ConA-dependent T suppressors virtually did not ex-
ported to ConA stimulation. B lymphocytes exported
to PWM by more than 2-fold increase of proliferative
activity. Ten-fold dilution of turtle blood resulted in a
decrease of T lymphocyte blast transformation, while
B lymphocytes remained sensitive even in 10-fold
diluted blood.

The dose of PHA inducing the greatest stimula-
tion of peripheral blood lymphocytes in chicken aged
1 week and 1 month (SI—1.27 and 2.45, respectively)
was 60 pg/ml, while in 1-day-old chicken the sensiti-

vity of T lymphocytes to this mitogen was very low.
The sensitivity of T lymphocytes to PHA increased in
1-month-old chicken: even low doses of the mitogen
(5-10 pg/ml) stimulated lymphocyte proliferation. As
for the sensitivity of ConA-dependent T suppressors
to ConA, functional activity of lymphocytes increased
more than 2-fold at a dose of 10 pg/ml (SI—2.25).

LPS in a dose of 50 pg/ml increased proliferation
of B lymphocytes 1.5 times. Increasing of the mitogen
dose to 100 pg/ml suppressed proliferative activity of
B lymphocytes.

Immunization of 5-7-day-old chicken with SE cau-
sed a 4-fold increase of functional activity of T lym-
phocytes at PHA dose of 60 pg/ml, which indicates a
sufficient functional maturity of cellular immunity in
birds of this age. However peripheral blood T suppres-
sors of chicken of this age did not react to immuniza-
tion. Moreover, T suppressors responded to ConA by
a 2-fold increase of functional activity despite its dose.
No appreciable changes in functional activity of chic-
ken B lymphocytes in response to LPS stimulation
were observed after immunization with SE.

In rats even low doses of PHA, ConA, and PWM
stimulated proliferative activity of lymphocytes, SI
depending on the mitogen dose. Immunization of ani-
mals with SE caused an increase in functional activity
of total pool of T lymphocytes but did not modulate
activity of T suppressors and B lymphocytes.

A single injection of hydrocortisone (100 mg/kg)
to frogs and toads suppressed mitogen activity of
PHA, particularly in toads (Table 2).

T suppressors belong to regulatory cells of the
immune system; however hydrocortisone increased
their functional activity in amphibians. In frogs ConA
stimulated proliferative activity of T suppressors,
while hydrocortisone attenuated this effect (Table 2).
Proliferative activity of B lymphocytes decreased under
the effect of PWM, but hydrocortisone 1.75 times in-
creased blast transformation. Increased activity of im-
munocompetent cells was observed in evaluation of
hydrocortisone effect on immune response to SE in
amphibians (toads): the number of antibody-producing
cells in the spleen increased 2-fold, while the number
of nucleus-containing cells decreased 2.1 times. It
seems that hydrocortisone suppressed other types of

TABLE 1. Mitogen-Sensitive Activity of Peripheral Blood Lymphocytes in Different Vertebrates

Animal PHA, 60 ug/ml ConA, 40 ug/ml PWM, 1 ug/mi LPS, 50 pg/mi
Rana ridibunda -1.2 2.19 -1.2 —
Bufo viridis 13.1 2.10 -1.38 —
Testudo horsfieldi 8.6 0.9 2.1 —
Gallus gallus 1.27 2.45 — 1.5
Rattus norvegicus 1.5 2.45 — 2.6
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TABLE 2. Spontaneous and Mitogen-Sensitive Activity of Peripheral Blood Lymphocytes of Frogs and Toads under the Effect

of Hydrocortisone (M+m)

Experiment conditions

Rana ridibunda

Bufo viridis

control hydrocortisone control hydrocortisone
Series |
No mitogen 372+38 664.2+8.0 540.5+34.0 630+31
PHA 308+30 (-1.2) 356.2+2.5 (-1.86) 7096.2+156.0 (13.1) 2583+125 (4.1)
Con A 81552 (2.19) 854+32 (1.29) 1183.7£131.5 (2.19) 1524.6+110.5 (2.42)
Series |l

No mitogens
PWM

78191
624+110 (-1.2)

417.2+6.9
719496 (1.79)

782.2+22.8
565.7+30.0 (-1.38)

572.0£56.7
1534+132 (2.68)

Note. Stimulation or suppression (for negative values) indexes are presented in parentheses.

nuclear cells in the spleen and did not affect the im-

munocompetent cells.

Injection of hydrocortisone to turtles stimulated
peripheral T lymphocytes in the presence of PHA more
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Fig. 1. Effect of hydrocortisone on functional activity of peripheral
blood lymphocytes of 5-7-day-old chicken after injections of

phytohemagglutinin (a), concanavalin A (b), and LPS (c).
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to an almost 4-fold increase in proliferative activity of
ConA-dependent T suppressors, and 10-fold dilution
to its 6.5 times increase. The increase of functional
activity of peripheral blood lymphocytes in turtles was
paralleled by an increase in the number of antibody-
producing cells in the spleen [1]. Hence, hydrocorti-
sone increased the mitogen sensitivity of peripheral
and splenic lymphocytes in turtles in vitro and in vivo.

A single injection of hydrocortisone to 5-7-day-
old chicken 3 days before sacrifice stimulated the re-
action to PHA and ConA, but suppressed DNA syn-
thesis in B lymphocytes (Fig. 1).

T and B lymphocytes in rats of different age dif-
ferently reacted to hydrocortisone. The intensity of
response depended on lymphocyte subpopulation.
ConA-dependent T suppressors reacted to stimulation
by 2-3-fold increase of functional activity in both young
and adult rats. The stimulatory effect of ConA in the
presence of hydrocortisone decreased 2.5 times in 3-
day-old rats and 1.4 times in adult rats. PHA stimu-
lation suppressed T lymphocyte proliferation in rats of
all age groups; 3-day-old rats were the most sensitive:
hydrocortisone decreased functional activity of T lym-
phocytes more than 4.5 times in them.

Presumably, the age-associated changes in the
lymphocyte blast transformation result from shift in
the ratio of lymphocyte subpopulations differing by
sensitivity to different doses of mitogens and the hor-

mone towards the more sensitive subpopulations. Some
lymphocyte subpopulations are sensitive to both PHA
in different doses and to hydrocortisone.

Hence, the capacity of the peripheral blood lym-
phocytes to react adequately to mitogens in the studied
animal species seems to be not congenital, but ac-
quired in the course of ontogeny and presumably de-
pends on animal species and age, as well as on the
degree of cell differentiation, culturing conditions,
and, the last but not the least, on the mitogen con-
centration.
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