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Adrenergic Regulation of Lymphocyte Proliferative
Response in Cultures with T-Cell Mitogens
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The effects of epinephrine, B-adrenergic agonist terbutaline sulfate, and cAMP phosphodi-
esterase inhibitor theophylline on proliferative response of peripheral blood lymphocytes from
healthy subjects were studied in cultures with phytohemagglutinin and concanavalin A. Both
adrenergic agonists inhibited lymphocyte blastogenesis, but the effect of epinephrine was

more pronounced.
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Immune cells possess B,, B,, o, and o, adrenoceptors
[4-7]. Stimulation of these receptors can produce op-
posite effects [4,9], and therefore the total effect of
natural adrenergic compounds, e. g. epinephrine acting
through all types of adrenoceptors, is not clear.

We examined in vitro effects of epinephrine, B-
adrenomimetic terbutaline sulfate, and cAMP phos-
phodiesterase inhibitor theophylline on proliferative
response of lymphocytes induced by T-cell mitogens
in different concentrations.

MATERIALS AND METHODS

Peripheral blood leukocytes of healthy men aged 18-
43 years were cultured with phytohemagglutinin (PHA,
Olaina Chemical Plant) in different concentrations
(12.5, 25, 50, 100, and 200 pg/ml) and concanavalin
A (ConA, Calbiochem, 0.5, 5, and 50 pg/ml) in 96-
well round-bottom plates. Each culture contained
2x10° cells in 0.2 ml complete nutrient medium pre-
pared on medium 199 with 10 mM HEPES (Serva), 2
mM L-glutamine (Reanal), 100 pg/ml gentamicin, and
10% autoplasma. Cultures were incubated in a humid
atmosphere with 5% CO, at 37°C for 72 h. Eighteen
hours before the end of culturing 2 nCi *H-methylthy-
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midine (10 pl) was added to each well. Radioactivity
was measured on a Beta-2 scintillation counter (Med-
apparatura, Kiev). Epinephrine hydrochloride (final
concentrations 0.0001-1.0 pg/ml), terbutaline sulfate
(final concentrations 107*-10—° M), and theophylline
(final concentration 3 mM) were added to the cultures
at the beginning.

The results were statistically processed using Stu-
dent’s ¢ test for paired data, Wilcoxon paired T test,
and Wilcoxon rank W test [1].

RESULTS

Epinephrine inhibited proliferative response of cul-
tured lymphocytes to T-cell mitogens (Table 1). The
effect depended on the type of mitogen and its con-
centration. In all tested cultures the mitogen signifi-
cantly suppressed the proliferative response of lym-
phocytes in cultures with optimal (25 and 50 pg/ml)
and superoptimal concentrations of PHA (200 and 100
pg/ml). In cultures with suboptimal concentration of
PHA (12.5 pg/ml) epinephrine had a pronounced ef-
fect only in a high concentration (1 pg/ml). In cultures
with ConA the hormone suppressed the proliferative
response to both optimal (50 pg/ml) and suboptimal
(0.5 and 5 pg/ml) concentrations of the mitogen. The

-studied concentrations of epinephrine are close to its

normal level in the organism. The concentration of
0.0001-0.01 pg/ml is needed for smooth muscle con-
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traction; the concentration of norepinephrine (whose
effect is similar to that of epinephrine) in mouse spleen
is 1.219-0.608 pg/ml [3]. Theophylline sharply sup-
pressed lymphocyte blastogenesis induced by PHA or
ConA irrespective of the mitogen concentration (Table
1). This effect seems to be realized through accu-
mulation of intracellular cAMP, because the mech-
anism of theophylline effect is associated with inhibi-
tion of phosphodiesterase which catalyzes its trans-
formation into inactive 5'-AMP [2,6].

Theophylline concentration of 3 mM increased
the level of intracellular cAMP and suppressed CD2
expression on some T lymphocytes [2]. Epinephrine
also increased the level of cAMP through B - and .-
adrenoceptors [5,10]. A B-adrenergic agonist terbuta-
line sulfate acting mainly on [3,-adrenoceptors signifi-
cantly suppressed lymphocyte blastogenesis mainly
in the cultures with PHA in superoptimal (200 and
100 pg/ml) and optimal (50 and 25 pg/ml) concen-
trations (Table 2). No significant suppression was ob-
served in cultures with suboptimal concentrations of
PHA (12.5 pg/ml) and in the majority of cultures with
ConA. In general, the effect of this agonist in con-
centrations of 107%-10~° M was less expressed than
that of epinephrine in similar concentrations (0.0001-
1.0 pg/ml or 4.55x10-%-4.55x10—'* M, respectively,
Table 1). Taking into account the higher affinity of
terbutaline for B-adrenoceptors and published data
[6,8] that the immunosuppressive effect of epinephrine
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mediated mainly through these receptors one can ex-
pect a more pronounced effect. It is generally believed
that the immunomodulating effects of adrenergic com-
pounds are realized predominantly through B-adreno-
ceptors and increased level of cAMP [6,8]; however,
our findings indicate that they can act through a greater
variety of adrenoceptors. A less pronounced inhibitory
effect in cultures with ConA in comparison with PHA
can be due to a lower level of proliferative response
of lymphocytes to ConA and to the fact that these mito-
gens activate cells expressing different adrenoceptors.
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