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Altered &;-adrenoceptor density and &,./o;p ratio in rat hearts

after propranolol treatment’
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ABSTRACT with
propranolol (50 mg-kg™', bid. ip) for 7 d,

After rats were treated

the density of a;-adrencceptors in the rat myo-
cardial cell membranes increased from 137425
to 178+ 30 fmol/mg protein determined by re-
Whereas the K

value was not significantiy changed, the rela-

ceptor radioligand assay.

tive proportion of a;s-adrencceptor subtype in-
creased from 1946 to 31+8 %. The affini-
ties of two subtypes to 3-methylurapidil were
not obviously changed after propranolol treat-
ment. It was suggested that a;a-subtype was
more important in o;-receptor mediated alter-

ations after f-adrenoceptor blockade.
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Adrenergic @,- and B-receptors coexist in
hearts of various species. Both receptor sys-
tems mediate positive inotropic effects through
different second messengers. However, 3-
adrenoceptors play the most important role in
regulating heart rate and contraction force.
When [-adrenoceptors were blocked, a;,-recep-
tors might compensate for above cardiac func-

tions -+,

Studies have implied the increase of
a,-receptor density in rat hearts after chronic
with propranciol %  Alpha,-

adrenoceptors are mainly composed of two

treatment

subtypes, o4 and ap. The present study
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aimed to examine the alteration of a,-receptor
subtvpes in rat hearts after B-receptors were
biocked by propranolel chronically.

MATERIALS AND METHODS

Wister rats (235+ 5 13 g} were treated with
propranclol (50 mg+kg™', bid, ip) or 0.9 % saline
(as control) for 7 4.

Preparation of heart membrane Rats were de-
capitated. Ventricles were isolated. chopped. and
homogenized twice for 10 s with a Polytron in 7 ml ice-
cold buffer (Tris-HCl 50. MNaCl 100. edetic acid 2
pH 7.4. The homogenate was cen-
trifuged at 350 > g for 10 min. The supernatant was
centrifuged at 45 000 % g for 20 min. The pellets
were resuspended and washed twice in fresh buffer
{ Tris-HC1 50, edetic acid 1 mmol * L7 ). pH 7.4,

The final pellets were resuspended and homogenized in

mmol * L™,

ice-cold buffer again., and filtered through two layers
of gauze.

Receptor binding studies Saturation binding
performed with 6 concentrations of
[*H Iprazesin 25— 400 pmol~L™), Membrane prepa-
rations {500 ul) were incubated with [*HIprazosin in a
final volume of 1 ml ar 30 C for 45 min.

analysis was

Incubations
were carried out in duplicate. Farallel incubations
were conducted in the presence of phentolarmne (100

Incuba-

tions were termined by rapid vaccum filtration and two

pmol L") to determine nonspecific binding.
washes with 5 ml ice-cold buffer. Dried filters were
counted in scintillation liquid with a Beckmann LS
9800 scwntillation counter. Kp values and maximal
binding (Bu...} were calculated from Scatchard plot.
Competition analysis was performed with 16 con-
centrations of 5-methylurapidil (5-MU ) ranged from
50 pmol+1.7! 10 50 pmol-171,
nonlinear least-square technic. The concentrations of
inhibite half of the speafic
{*H_prazosin binding (I1Cs, value) at 2 a;-subtypes and

Curves were fitted by

5-MU necessary to
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the ratio of receptor subtypes were calculated. The
K, value was calculated by the following formula:
K,= ICu/(1+-[L]/Kn)

where [L ] represents the concentration of
[*Hlprazosin.
Drugs &!-Propranclol and phentolamuine

(Sigma}, [*H]prazasin (9. 25 GBq +mol™'. Du Pont
MEMN Research Products), 5-MU was produced by
Byk Gulden (Konstanz, F R Germany)}.

Statlstics Values of 45 were compared with ¢

test for unpaired observations.

RESULTS

Alpha,-adrenoceptor density Body
weights and heart weights between control
{232+5s 11 g. 0.9%5 0.1 g) and propranolol
treated rats (237+s 10 g, 0. 9+5 0.1 g) had
no obwious differences. Binding capacity of
[*H]prazosin with «,-receptors in ventricular
membrane

preparation was  higher in

propranolol-treated rats (Fig 1).
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Fig 1. Specific binding of [*H ]prazosin to cardiac
membranes in control {(n=§) and propranolol-treated
{n="7) rats. ¥ts. Inset, Scacthard plot.

Scatchard analysis showed single compo-
nent for both groups. The receptor density
increased from 137X s 25 fmol /mg protein
{r = 6) in control to 1785 30 fmol/mg pro-
tein {r = 7)) in propranolol treated rats.

However, the K values had no significant dif-

ferences between the 2 groups (63131 w5 72
444 pmol-L"1).

Alpha,-adrenocepior subtypes Displace-
ment of [*H ]prazosin binding with sixteen in-
cremental concentrations of 5-MU produced a
biphasic competition curve (Fig 2).
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Fig 2. Inhibition (%%} of [*H]prazosin binding to
cardiac membranes by S-methylurapidil in control and
propranolol treated rat hearts.

The Hill coefficent calculated from 13 ex-
periments was 0.57 & 0. 09, indicating 2 dif-
ferent receptor binding sites to 5-MU. pkK,
values of 5-MU to inhibite [*Hprazosin bind-
ing at a;4 and a;s were calculated {rom IC,, val-
ues by nonlinear regression. In control and
test group pK, values for ¢, subtype were $. 5
4+ 0.7 and 9.241. 0, and for a,p subtype 6.8
4+ 0.4 and 6.9 4= 0.4, respectively. There
were no significant differences between the 2
groups. whereas the relative proportion of
aa-adrenoceptors increased from 19 & 6 in

control to 3148 % in test group {(P<C0.05),
DISCUSSION

The present study showed the density of
a,-adrenoceptors increased after chronic treat-
ment with proprenolol. This increase of
@, - adrenoceptor density would be a compensa-

tion when the physiological function of J-


http://www.cqvip.com

= All e BIBLIL:: 1SN 0257-9756

Acta Phacrmacolngiea Suuea I B 5 3% =5 4

141 Inl: 15 ¢

adrenoceptors were depressed'™ ™" .

It has been known in displacement that
the comprnent ~howing high affinity to 5-MU
represents o, binding sites and the component
with low affinity to 5-MU belongs ta ay re-
ceptar sites. In this study we found that the
proportion of o,, significantly increased after
treatment with propranoclal. But the pK, val-
ues for 5-MU to inhibit both subtypes. which
were similar to the data of Gross er af'” . were
nat obviously changed, indicating that the o -
adrenoceptar density increase after propra-
nolol treatment was mainly due to the increase
of 4 subtype.

Our previous studies'® showed that the
regulation of cardiac o, subtype is more sensi-
tive to pathological condition and drugs com-
pared with @, subtype, implying that o 4-sub-
type was a more potently compensatory factor
for physiological alteration, especially in the
state  that

A- adrenoceptor activity was

depressed.
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