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Alterations of subtypes of cardiac adrenoceptors in old rat’

YU Geng-Sheng. CHEN Ming-Zhe HAN Qu-De’ (Unstitute of Vascular Medicine .
Third Hospital. Beijmg Medical University Beifing 100083, China)

AIM: To detetmine alterations of subtypes of
myocardial adrenoceptors in  senescence.
METHODS: Heart membrane preparations
were made from 3- and 25-month old Wistar
rats. &~ and B-adrenoceptors were meas-
ured by radioligand, '¥I-BE2254 and '¥I-
pindolol. binding assays. respectively. RE-
SULTS: In the old rat heart, a,- and fadreno-
ceptor densities were declined from the young
rats of 119+4 and 45.941.9 pmol L' to 70
+6 and 36.441.6 pmol L71(P<20. 01), with
a greater change in o-AR and in B-AR. The
ratio of a;u/0 subtypes was decreased from
the young rats of 33,/61 to the old rats of 26/
74 {(P<C0.05)., CONCLUSION: The cardiac
adrenoceptors are decreased with different ex-
tents in the different subtypes in old rats.
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In senescence.

positive inolropic and

chronotropic  responses induced by cate-
cholamine were diminished in mammalian
hearts''"* . That the density of a,-adrenocep-
tors in old rat heart decreased significantly, as
compared with the young rats, may be, at
least in part. the reason for the decreased
adrenergic responsiveness in the heart™.
The alteration of B-adrenoceptors was not only

at the receptor level but also in the coupling 1o
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the adenylate cvelase via G-proteins™ . while
the density of f-adrenoceptors decreased in the
old rat heart'*.

The change of subtyvpes of cardiac adreno-
ceptors in senescence is not clear, We have
reported that the ratic of o4/ subtype ele-
vated significantly in the blood vessels of old
rats'*.  But in parotid cells age does not alter
the ratio'™. It suggests that the alterations
of oi-adrenoceptor subtyvpes in different tis-
sues would be expressed in different manner.
The purpose of the present work is to deter-
mine the alterations of cardiac a,-adrenoceptor

subtypes and (-adrenoceptors in the old rats.
MATERIALS AND METHODS

Drugs BE2234 (2-B (4-bydroxyphenyl Y-athyl-
aminomethyl )-tetralone ( Beiersdorf ¥; chloroethyl-
clonidine ( CEC ). df-propranolol: phentolamine ;
{—)-pindolel (Sigma); carrier-free Na'1 (lustitute
of Aromic Energy. Chinese Academy of Sciences ),

Tissue preparation For radioligand binding Wis-
tar rats. 3 or 25 months old. were killed by cervical
dislocation. The hearts were homogenized in cold
phosphorate 20 mmal L™ buffer solution (PBS, pH
7.6) . After centrifuged ar 20 000 < g at 4 € for 10
mit. the pellets were made to rthe appropriate tissue
cONCEeNTration.

CEC pretreatment  Aliguots fusually 10 mL ) of
the resuspended preparation were incubated at 37 C
with or without CEC 120 pmol L' in HEPES buffer
tpH 7.6) for 10 min. Reactions were stopped by
addiug 20 mL cold PBS. centrifuged at 20 000« g for
lU min. The pellets were washed with cold PBS wice
and resuspended in 10 mL PBS,

Radioligand binding BE2254 (BE) and t — -
pindolol (Pin) were radwiodinated to specific activity
uf 81. 4 PBq mol™ ! and stored at —2U ¢ 1 methanel.
Measuremeut of specific '“I-BE or '*I-PIN binding
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were performed by incubating 0.1 ml. tissue prepara-
ticns with " I-BE or '¥1-Pin in PBS tfinal volume
.25 mL 7 at 37 ¢ in the presenre or absence of com-
peting drugs for 20 min. The incubation was termi-
nated by adding Tris-HC] (10 mmel L™', pH 7.4 10
mL and fittering over a glass fiber {itter (Schleicher
and Schuell, No 30. Keene WH. USA) under vacu-
um. Each filter was washed with 10 mL of Tris-HCI
(10 mmol L") buffer and dried; then the radicactivity
was measured. Nonreceptor binding was determined
to be binding 1n the presence of phentolamine ¢ 10 umeol
L~') or propranotot (10 pmot L' ). Saturation was
determuned by tncubating tissue with increasing con-
centrations of *1-BE (25— 500 pmol L™' or 'FI-
P 150—1004 pmol L'+ and the data were analyzed
by the method of Scatchard.

Statistics All the data were expressed as T+ 5.

and 7-test was used to compare the difference.
RESULTS

% I-BE

{ B, 1n the preparations from old rat hearts

The specific binding sites of

were decreased while the dissociation constant
t Kp} was increased significantly (P<C0.01°,
as compated with the young rats. After the
incubation with CEC 20 pmol L™! for 10 min
at 37 C. the B, was decreased by 748 ¥
in the old rats, but decreased by only 61+
5 ¥ (P<{0.05) in the young rats (Tab 1.

Tab 1. ‘*I-BE and specific binding sites in hearts of
young and old rats. ¥=+s.
‘P>>0.05. “P<70-01 s young.

Rars Young Otd
tr=2~61 (n=5)

Control

Ko 2844 ST=4"

Bruex 118+4 L6
CEC pretreated

Ko 56410 A3.541.3"

B 4643 181 1. 2

Kp: pmol L7, B...: pmol/g protein

In the old rats (n=757, the densities of &
adrenoceptors (B,.) were decreased {rom the

voung tats (=6 of 45. 9+ 1.9 pmol/g pro-
tein to 36. 4+ 1. 6 pmol/g protein (£<0. 01},
But there was no change in Kp values as com-
pared with the young rats (83410 ws 685
pmol L™, P>>0.05!. The loss of f-adreno-
ceptors in old rat heart was less severe than
that of a;-adrenoceptors as the ratio of B~ and
a-adrenoceptors  was increased from the
voung tats of 39.5 £ 1.7 ¥ to 53 +4 X

(P<0-05).
DISCUSSION

Cardiovascular impairment 1s one of the
most significant functional manifestations of
the aging and lots of evidence suggest that
myocardial adrenergic responsiveness is re-
duced in senescence™™%. The results of this
study showed that the density of Fadrenoccep-
tors tn old rat heart was decreased significant-
ly as compared with the young rats, whereas
the Ky value without any difference between
the 2 groups. It implied that the decline of
cardiac radrenoceptors might be a reason {or
the diminished response ol myocardiac tissue
to catecholamine in the senescence.

It was reported that a s-subtype might be
involved in the induction of embryonic gene
expression in ventricular cell hypertrophy
whereas o-subtype medicated positive in-

t-"-¥,  In our experi-

otropic effects in rat hear
ments, we Iound that the myocardial ay-
adrenoceptors were decreased in density and
increased in Ky value in the old rat, as com-
pared with the young rats. Pre-treatment of
the preparations with CEC 20 pmol L7 de-
'“I-BE binding sites by 74 % in

old rat and 61 % in the ¥young rats which sug-

creased the

gested that the propottion of myocardial ap-
subtype was increased significantly. but in
contrast to the results of functional experi-

(5]

ments in blood vessels From these resules

we might he able to speculate that the a5-sub-
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type would take an increasingly important role
in cardiac inotropic response mediated by a-
adrenoceptors and the changes of «,-adreno-
ceptor subtypes would express tissue specifi-
cally in the rat with aging, although the sig-
nificance of different a;-adrenoceptor subtypes
in rat tissues still need to be further studied.
In addition, our results disagree with that of
What created the discrepancy
was not clear, but the concentration of CEC

Gascon et al*.

used in the experiments might be a critical fac-
tor that would be considered seriously.
Interestingly, in present experiments,
the ratio of B/u; adrenocepiors was increased
in the old rat heart, which suggested that the
decline of «-adrenoceptors was greater than
that ol [(-adrenoceptors, what
about the effects of this alteration in the ratio

However,

of o~ and Badrenoceptors on the function ofq:gz — 4—§’»f

Since both

m,- and (-adrenoceptors are involved in the

the heart from cld rat is not clear.

regulation of heart function. their relative role

in the inotropic effect, induce by cate-
cholamine, of old rat heart must be further
conducted.
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