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Tissue specificity of the effect of glucocorticoids on the density of B-adrenoreceptors is
shown. The hormone increases the number of receptors in the lungs, but has no effect
on their density in the cerebral cortex either in the norm or after down-regulation.
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B-Adrenoreceptors (B-AR) of the brain and periph-
eral tissues are involved in the regulation of vari-
ous functions of the organism. The adrenoreactivity
of tissue and the efficacy of adrenomimetic therapy
largely depend on the density of the receptors.
However, long-term treatment with adrenomi-
metics reduces the density of p-AR. In clinical prac-
tice adrenoreactivity of the lungs may be successfully
restored with glucocorticoids [3]. Treatment with
these steroid hormones increases the number of p-
AR in the lungs, heart, and cells of the vas defer-
ens [3,6], while their effect on the brain remains
unclear. The hormones are shown to prevent
adrenomimetic-induced reduction of the capacity for
adenylate cyclase activation [12]. At the same time,
corticosterone administration during prenatal devel-
opment results in a reduced number of B-AR in the
cerebral cortex of one-week-old animals {1}. This
effect of glucocorticoids may be due to an elevated
concentration of norepinephrine in the cerebral cor-
tex [2] and the absence of an inducing effect of the
hormone on brain receptors. These facts imply tis-
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sue specificity of glucocorticoid regulation of the
density of p-AR. Our study was aimed at investi-
gating this assumption by comparing the effect of a
disturbed balance of glucocorticoids on the density
of B-AR in the lungs and cerebral cortex of rats.

MATERIALS AND METHODS

The experiments were performed on mature male
Wistar rats, which were caged individually under
natural illumination, at 22-24°C, and with free
access to food and water. In some animals the
organs producing endogenous glucocorticoids, the
adrenal glands, were excised under nembutal nar-
cosis, or a sham operation was performed. The
experiments were started one week after the opera-
tion. A suspension of corticosterone (Calbiochem)
in 0.2% Tween-80 in 0.2 ml distilled water was
injected intraperitoneally in a dose of 5 mg/100 g
body weight during 7 days. An inhibitor of reup-
take of catecholamines, desipramine, was injected
in a dose of 1 mg/100 g body weight via the
same route. Control animals received either the
same volume of solvent, or nothing. The animals
were decapitated and samples from the lungs and
frontal cortex were isolated. B-AR were studied
using *H-dehydroalprenolol *H-DHA, 75 Ci/mM,
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TABLE 1. Effect of Adrenalectomy and Corticosterone on Binding of *H—DHA in Lung and Cortex Homogenate (M=*m)

Lungs Cortex
Experimental conditions Bm“l;r(f:;?rll/mg Kd, nmol | Bm“r’}réﬁ?gmg K, nmol
1. Intact animals 11421 2.16%0.06 93%6.5 1.85%0.20
2. Sham operation 89=8.0 1.06=+0.16"" 119%28.7 , 2.12=%0.73
3. Adrenalectomy 80=2.1! 1.10=0.04! 415,62 I 1.32=0.30
4. Adrenalectomy+ corticosterone 123%+19.8° 1.28+0.44" 41%56'2 1.36=%=0.33"

Note. Here and in Table 2: the superscripts indicate the group number, differences between groups are significant at p<0.05.

 p<0.01.

Amersham) in concentrations ranging from 0.2 to
3.2 nM. Propranolol (10 uM, Sigma) was used as
the unlabeled competitor. The method of deter-
mining and calculating the parameters of specific
ligand binding was described earlier [2].

RESULTS

On day 14 after adrenalectomy the maximal bind-
ing of *H-DHA (B__, - the number of f-AR) with
membrane preparations from homogenized lung
and brain tissues dropped by 30 and 56%, respec-
tively, in comparison with intact animals (Table 1).
Replacement therapy with corticosterone during 7
days increased the density of B-AR in the lungs
1.5-fold in comparison with the adrenalectomized
nontreated animals, while in the brain the reduced
number of B-AR due to adrenalectomy remained
practically unaffected. Evidently, the effect of
adrenalectomy on the brain receptors did not re-
sult directly from hormonal insufficiency. This ef-
fect may be mediated through enhanced metabo-
lism of norepinephrine in the brain [5], followed
by down-regulation of intrinsic receptors by the
transmitter. It should be noted that all the inter-
ventions used in our experiments are to some ex-
tent accompanied by altered availability of cat-
echolamines to the receptors. This apparently
caused a marked (though unreliable) reduction of
the density of B-AR in the lungs of sham-oper-
ated animals. Being a stressful factor, the opera-
tion elevates the blood level of catecholamines (8]
and their delivery to the lungs.

Administration of corticosterone during 7 days
to intact animals increased the density of B-AR in
the lungs 2-fold but did not affect it in the cere-
bral cortex (Table 2). Desipramine, an inhibitor of
reuptake of catecholamines, inducing the accumu-
lation of the transmitter in the synaptic gap, re-
duced the density of B-AR in the cortex 2-fold, but
did not affect it in the lungs. These different effects
of desipramine are due to different origins of the
ligand for the receptors in these tissues: blood for
pulmonary receptors and a presynaptic terminal for
brain receptors; the latter is affected by desipramine.
Combined administration of desipramine and corti-
costerone increased the density of the receptors in
the lungs 2-fold, while the number p-AR brain
receptors reduced with the inhibitor of transmitter
reuptake remained unaffected.

In the lungs all experimental interventions low-
ered the dissociation constant (Kd) of the ligand-
receptor complex in comparison with the intact ani-
mals, while in the brain Kd decreased after
adrenalectomy or desipramine administration (Tables
1 and 2). The affinity of the receptors increased as
the accessibility of catecholamines rose. In the lungs
this was induced by either type of stress: operation
or injection, while in the cortex this resulted from
the blockade of reuptake of the transmitter, or, as
was discussed above, from its enhanced metabolism
due to adrenalectomy [8]. However, neither in the
cortex nor in the brain did corticosterone influence
the affinity of the receptors for the ligand.

One possible cause of the revealed peculiarities
of the effect of the hormone on the density of B-

TABLE 2. Effect of Corticosterone and Desipramine on Binding of *H—DHA in Lung and Cortex Homogenate (M=m)

| Lungs | Cortex
Experimental conditions | B‘““I’,rgﬁ?gmg Kd, nmol Bm;)rct;ltr;?rll/mg '. Kd, nmol
1. Solvent 99+10.2 1.04%0.17 106=8.9 ! 2.04=0.23
2. Corticosterone 199+11.6! 1.28=0.12 | 95%+20.0 1.60=0.48
3. Desipramine 102=%6.0? 1.34%0.12 46=+=4.8"? | 1.01=0.16'
4. Desipramine- corticosterone 201=+9.3!3 0.92+0.07 50:£5.442 : 1.06=+0.20*
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AR in the lungs and cortex is an unequal abun-
dance of B, and B, subtypes in these tissues. In the
lungs the B, subtype predominates [4]. The regula-
tory region of the B,-AR gene has been found to
possess a glucocorticoid-dependent site [7] which is
responsible for glucocorticoid-dependent induction of
these receptors [9]. In the cortex B -AR are preva-
lent [11]. No glucocorticoid-dependent site has yet
been found in the B -AR gene. Another possible
reason is the absence of glucocorticoid receptors in
B-AR-bearing cortical cells. There are glucocorticoid
receptors in the cortex [10], but whether or not
norepinephrine-reactive neurons possess these recep-
tors remains unclear. Elucidation of which of the
above two mechanisms does undeilie the difference
in the hormonal effects requires further investigation.

On the whole, the data obtained suggest the
tissue specificity of the regulatory effect of gluco-
corticoids on the density of p-AR, a fact which
may be of practical importance, since it proves
that it is safe to use of glucocorticoids for the
correction of adrenoreactivity of the lungs without
affecting the density of p-AR of the brain. It
should also be emphasized that the hormone does
not interfere with down-regulation of the density
of B-AR by desipramine, and therefore this anti-
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depressant remains effective in combined adminis-
tration with glucocorticoids.
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