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Determination of B-adrenoceptor subtypes in human pulmonary artery
and thoracic aorta by radioligand binding
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ABSTRACT
monary artery (PA) and thoracic aorta (TA) were
studied by the use of a high specific activity radioligand
[**1]pindclol (Pin}. To identify the subtypes of 8-
adrencceptors in the 2 blood vessels; the competitive

The P-adreroceptors of human pul-

inhibition curves of ['*1]Pin by B,-antagonist atenolol
and By-agonist salbutamol were analyzed using a com-
puter program LIGAND of a mathematical model of
the ligand-binding system. The B., (15.3 + 1.2
fmol/mg protein) and the dissociation constant K
(d4+ 4 pmol-L~') for PA were similar to those for TA
(Bouz» 12.8 + 1.2 fmol /mg protein, Kz, 45 + 4
pmol *L™'). Competitive inhibition analysis showed
that the B-and By-adrenoceptor subtypes coexisted in
human PA and TA, with B adrenoceptor dominant.
The ratios of B, '8 in PA and TA weie 2.9:1. 0 and
2.1:1.0, respectively.

EEY WORDS beta adrenergic rec:ptors; pulmonary
artary; thoracic aortay radioligand assay; pindalolg
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B-Adrenoceptors were classified into J;-
and B;-receptors (Lands e af. 1967). Both
B,- and J;-receptors may coexist within the
same tissue such as myccardium (f, predomi-
nant}, [ung and bronchus (8, predominant)*’.
Rat pulmonary artery, aorta and portal wein
contained both B,- and - adrenoceptors®¥.
But autoradiographic analysis in guinea pig and
human lung indicated that the receptors in pul-
monary arteries were of 3, subtypes™®®. Few
studies have been carried out to determine the
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distribution of B-adrenoceptor subtypes in the
human vascular bed. This study was aimed to
identify 2nd characterize p-adrenoceptor in hu-
man pulmonary artery and thoracic aorta, us-
ing the high specific radioligand [***I]pindolol
(Pin} and atenclol (as B, antagonist} and
salbutamol (as {3; agonist).

MATERIALS AND METHODS

Membrane preparation Human main pulmonary
arteries {PA) and thoracic aorta {TA) were taken dur
ing 4 autopsies (2515 a) within 2 h after accidental
death. Membranes from the vessels were prepared'®.
The vessels were trimmed of adventitia in buffaer
A (sucrose 0. 25 mol+L~', Tris 1¢, MgCl, 1
mmol *L™', pH 7.4, and Liomogenized thrice using a
Z5 83-1 tissue homogenizer for 30 s. The homogenate
was centrifuged (3000 X g) for 10 min.
natant was centrifuged at 37 000X g for 20 min and re-
suspended in buffer B (Tris 20, MgCl.1, EDTA 1.
ascorbic acid 1.1 mmol LY, pH 7. 43.
ments were carried it &t 4'C.  The wnembranes were
atored at — 20T,
mined by Coomassie brilliant blue. ['*1]Pin was pur-
chased from Shanghsi Second Medical University
(70. 30 TBq).

B-Adrenoceptor binding studles Human PA and
TA membrane suspension 100 pg were incubated in a
water bath at 37°C for 30 min in the presence of ['*]]
Pin escalating (25— 250 pmol -L™') with or without
uznilabeled propranolol (0.03 mmol+L™'). The final
volume was 400 pl. Aftef incubstion. the mixture
was immediately {iltered at 4°C, trapping the mem-
brane particles on 2T-II filters, which were washed
with 18 ml] buffer C (Tris 20. EDTA 1., MgCL 10
mmol-L~7, pH 7. 4) for 20 s. The radioactivity of the
filter was measured in a LKB COMPUGAMA 1282
counter.

Proportion of PB-adrenoceptor sobiypes

The super-

The experi-

Protein concentration was deter-
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quantitative analysis'™, these subtypes in the plasma
memrane homogenates of human PA and TA were
determined by a competitive inhibition study between
[(**T]JPin (200 pmol+L ') and the selective B-antago-
nist atenolol (107* to 1079 mol <L ™'} or the selective
B:-agonist salbutamol (107° to 107 mel-L7').  The
reaction tubes contained plasma membrane homogenate
100 pg (200 pl). 50 gl of ["#1]Pin {200 pmol-L~1),
and 50 pl of atenolol or salbutamol. The incubation
was carried out same as that in the saturation binding
experiments.  Specific binding of the ligand was de-
fined as the amount of the labels bound in the absence
of tompeting ligand minus the amount bound in the
presence of propranolol (0. 03 mmol-L~").

Analyzis of data The data given in the paper
were T+s. The dissociation constant {X,) and the
maximal number of binding sites {Bp.} were calculat-
ed from Scathard and Hill plots.

of the wessel receptors. the concentration-inhibition

For the identification

curves were transformed into modified Scatchard plots
by plotting the % inhibition of binding vs % inhibition
divided by the concentration of atenclol or salbutamol.
The competitive curves were analyzed with a computer
model*®.

RESULTS

[2*1]Pin binding to human PA and TA
Specific ['"¥I]Pin binding elevated with esca-
lating concentrations of ['*I]Pin from 25 to
250 pmol - L™  Scatchard analysis (Fig 1)
gave linear plots and the Hill coefficients
were both 1. The receptor density {Bp...
15. 3 £1. 2 imol/mg protein) and the dissocia-
tion constant (K,;. 44+ 4 pmol -L™') for PA
were similar to those for TA (Buas 12- 811.2
fmol/mg protein, K,, 4544 pmol<L™),

Inhibition of ["*I]Pin binding by atenolol
and salbutamol The transformed Scatchard
plots of the inhibition curves of ['**]I]Pin bind-
ing by atenclol and salbutamol were shown in
Fig 2.
according to a 2-class model yielded the
% distribution of B, vs f-adrenaceptors (Tab
1J. The % distributions were 78:22 (PA),
69:31 (TA) with atenclol and 69:31 (PA),

Computer modeling of these curves

£8:32 (TA) with salbutamol.
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Fig 2. Scatchard plots of inhibition bindings between
[**1]Pin and atenuvlol or salbutamol to human pul-
monary artery and thoracle sorta membranes.
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Tab 1. Competitive inkibition binding with [**1]Pin
and atemolol or salbutamel, dissociation consiants for
atenolod and sathutsmol . percentage of B~ and P, -
adrenoceptors binding sites in homan pulmonary artery
and thoracic aoria membranes in 3 men. *-1s-

Pulmonary artery Thoracic aorta

Atenolol Ks/mol-L™!

B (4.54+0.9)x107*  (1.140.3x10°°
B: (4. 4+0.5)x10™* (2.6+1.3»X10°"
Subtypes

B B/ % 7845 ¢ 2245 69+11 = 31+11
Salbutamol X3/mol-L""!

B {4-14+2.8)x10"%  (2.61+0.8)x107*
B {4.9+1.8)x10°% (4.5+1L. 63107
Subtypes

B: B/% 691 7:31+7 681213242
DISCUSSION

Although vasodilatation in most of blood
vessels is considered to be mediated by 5;-
receptor subtype, the receptor characteristics
in large coronary artery were shown to be 8-
These data were ob-
tained mainly from swine, bovines, canines,

subtype predominant™.

felines, lapins, etc. , and from Japanese mon-

UOJ‘

keys Receptor subtypes mediating the

vascular response frequently differ in primates

from lower mammals™?. FARLE

Grigorian ¢ a
found that the properties of B-adrencceptor in
the membranes of cultured endothelial cells
from the human pulmonary artery and umbili-
But
they did not quantitate the subtypes in the ves—
sels. In this study, B-adrenoceptor binding
characteristics and subtypes were primarily de-
termined in human pulmonary artery and
throacic aorta. Binding of [*®*I]Pin to pul-
monary artery and throacic acrta membranes

cal vein showed no obvious difference.

exhibited the pharmacologic characteristics ex-
pected for labeling of B-adrencceptor.
librium was reached during incubation, satura-
tion was attained, specific binding was of high

Equil-

affinity and cooperativity was not evident.
Scatchard analysis of the specific binding data
indicated that the binding of radio-ligand was
Selective

agonist

to a single population of receptors.

B- antagonist (atenolol) and @
(salbutamol) were used to quanititate the sub-
types of B-adrencceptors in the human main
pulmonary artery and throacic aorta. Non-
linear Scatchard plots suggeted the presence of
two binding sites, one of the high affinity and
the other, of low affinity. For atenolol, the
high affinity component was related to f3,-
adrencceptors , while for salbutamol , to ;-
It was concluded that both 3-

adrenoceptor subtypes coexisted in the 2 ves-

adrenoceptors .

sels and the B -receptor subtype was predomi-
nant.

[**I]Pin is an ideal ligand for this kind of
study. It binds to the'B;- and B-adrenccep-
tors with equally high affinity and has a very
low non-specific binding. With atenclol, the
proportions of high affinity sites (B,) were
78% (PA), 69% (TA), salbutamol produced
an exact ¥ mirror image”, the proportions of
high affinity sites (f;) being 31%; (PA), 32%
(TA). The use of 2 different agents with dif-
ferent affinity and selectivities yeilded essen-
tislly constant percentage of B,- and f.-adreno-
In summary, this paper disclosed
the feature of the distribution of B-adrenocep-

Ceptors.

tor subtypes in human pulmonary artery and
thoraic aorta.
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Antifibrillatory effect of tetrahydroberberine

SUN An-Yang, LI De-Xing

(Department of Pharmacology, Nanjing Medical College., Nanjing 210029, China)

ABSTRACT  Electric stimulation and drug-induced
ventricular fibrillation (VF), monopbasic action poten-
tiala (MAP ), and triggered activity were studied
before and after,admi.lﬁstratiop of tetrahydroberherine
(THB) in rabbita, rata or guinea pigs. At doses of 5,
10, and 20 mg=kg™'+ iv THB increased the ventricular
fibrillution threshold, and the BaCl;-induced VF was
alap prevented or terminated by THB in rabbita. Cen-
trogenic VF induced by icv sconitine in rats was inhib-
ited by pretreatment with THB in a dose-dependent

Received 1992-03-30 Accepted 1993-02-15

tmanner, whereas VF induced by iv ouabain in guinea
pig was inhibited t0 a lesser degree. For MAP, the
duration at 90% repolarization (MAPDy ) was pro-
longed remerkebly. whereas the MAPDy . the MAP
amplitude, and the maximal velocity of phase O were
shortened or decreased slightly. The emplitudrs of
early afterdepolarization produced by cesium chloride
{CsCl) were attenuateds while the cumulative thresh-
old dosea of CsCl for sustained ventricular tachycardia
were elevated by THBE.

These resulta indicated thet THE had an potent
antifibrillatory effect, which might be attributed to ita
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