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Characterization of Endothelin-1 Receptor Subtypes in Isolated
Human Cardiomyocytes
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Lniversity of Caelan,

Ceralicirs i

Summary: On cardiac membranes and isolaed cardiomyo-
cvies from the human heart. cell-type distribution and func-
yonal activities of endothelin-1 (ET-| } receptor subtypes were
investigated by using binding methods and messenger RNA
fmRNA} in situ hybrdization. The ET-receplor antagonist
BMS- 182874 sclectively and competitively inhibus ET , recep-
tors both on isolated myocyies and ventricular membranes with
~1.300 times greater uffinity for ET | than ETy subtypes. The
{17*]J-ET-1 specific binding revealed 42.85] + 2.546 receptors/
myocyie with a prevalent proporiion of ET g -receplor subtypes
on both myocvies (84 = 2% ) and ventricular membranes (66

1% 1. In sitw hivbridization studies revealed thut mRNA tor ET
regeplons was expressed on both myocytes and nopmyocyle
cells, whereas mRNA for ET, receptors was almost exclu-
sively expressed on fibroblusts and endothelial cells, Speciiic
binding of {'*1}-ET-] 1o both myocytes and ventriculur mem-
hranes in the presence of specific ET , (BMS-1828741and ETy
(BOQ-78%)-receptar antagonisis showed a displacement of
[/Z[}-ET-1 by unlabeled ET-1. which were significantly faster
from ETp than from ET,. This suggests a clearance tunction of
ventricolar ETy receptors. Key Words: Endothelin—
Myocyle—Receptors—Growth factors—Receptor ANLIEONTSS.

Endothelin-1 (ET-1) is a peptide that provides numer-
ous biologic actions including potent and long-lasting
vasoconstriction (1}, and potent positive inotropic effect
both in vivo (2) and on isolated cardiomyocytes (3.4).
Cardiomyocyles express messenger RNA (mRNA) for
pre-proET-1(5.6). a precursor of ET-1, which in turn acts
in the heart as an autocrine factor able 1o induce hyper-
wophy of myecytes (7) and proliferation of fibroblasts
(8). Recent studies demonstrated that ET-1 is invoived in
pressure overload—induced hypertrophy (9.10). Cardiac
activities of ET-1 are mediated by two ET-1-receptor
subtypes, ET , and ETg, both represented in human myo-
cardium (11) with an average proportion in the Jeft ven-
tricie of 60:40 (ET ,/ETy) (12). Myocytes almost exclu-
sively express the ET ,-receptor subtype (>90%).
whereas fibroblasts express both receptor subtypes (12—
14). Due to the potential pathophysiologic and clinical
importance of an increased ET-1 formation (15), a num-
ber of both nonselective and selective ET-1-receptor an-
tagonists have been synthesized (16.17). Experimental
studies have shown that short- or long-term administra-
tion of nonselective or selective ET-1-receptor antago-
nists can cesult in a favorable effect (18). BMS-182874
[5-(dimethylamino)-N-(3.4-dimethyl-5-isoxazolyi)-1-
naphthalene sulfonamide] is an orally active. low-

malecular-weight. nonpeptidic. ET, receptor-selective
antagonist (19). Although BMS-182874 has been found
10 be effective in a number of experimental settings (19—
21), its capability to inhibit cardiac and human ET, re-
ceptors has been assessed only in cardiac rai membranes
and in rat and Chinese hamster ovary cell lines trans-
fected with the human complementary DNAs (cDNAs)
for ET, and ETy receptors (21,22). No study has been
performed on human myocytes. Discrepancies have been
reported in the binding affinities for other ET-1-receptor
antagonists (BQ 3020) among human, rat. and pig hearts
(23}, In addition, recombinant rat and human ETg recep-
tors have shown different affinities when competing
against several peptidic and nonpeptidic antagonists (24).
Thus the extrapolation of data derived from animal stud-
ies to human subjects may not be corect (23). Moreover,
the use of myocardial homogenates that contain both
myocytes and a variety of other cell types does not allow
to distinguishing the functional characteristics of ET,
and ETy receptors expressed on myocytes (prevalendy
ET,) from those of the receptors expressed on myocar-
dial interstitial cells (both ET, and ETp). This differen-
tiation may be important, as several experimental studies
have raised the possibility that ET, receptors mediate
myocardial and coronary activities, whereas ETy recep-
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lors act i the local clearance of ET-1 (25-27). This
possibility suggests a different kineties of |'**1]-ET-1
binding 10 ET,- und ET-receptor subtypes. Therefore
this study was plunned to investigate the ET-1-binding
inhibition of BMS-182874 in both isolated ventricular
myocytes uand cardiac membranes from the human hean
and o analyze the kinetics of | '*1]-ET-1 binding 10 ET,,
and ETy, receptors on both isolated human myocyies und
human cardiac membranes.

METHODS

Tissue procurement

The characierisues of ET-t binding wnd the inhibiton nrop-
ertics of BMS- 182874 were imvestigiled on isoluted heurt
membranes and cardionn ves tes obtained riom four mintuiling
organ donors with oo history of cardiae disease who were not
taking any drugs. These donors were initially considered for
cardiae ransplamtation bul subsequently were deemed unsuit-
able for transplantation either because of age or size Incomput-
ibilits with the recipicnt.

Membrane isolation and cell separation

Membrane isclarion. Three to five grams of lefl ventocular
cardiac tree wall were homuogenized in an ice-cold buffer (20
mM NaHCO,. 0.1 mM pheny l-methyl-sulphonyl-fluoride. pH
7.4). and centrifuged at 1.506) ¢ fur 15 min a1 4°C. Supernatunt
was then centrifuged at 48,000 g for |3 min at 4C, The pellat
was resuspended in ice-cnld buffer 50 mM Tris-HCL | mM
EDTA. (.| mM phenyl-methyl-sulphonyl-fluoride. pH 7.4) and
recentrifuged at 48.000 ¢ for 15 min. This procedure was re-
peated ence. Protein concentration was assessed according 1o
Bradford (28). §'-Nucleotidase assay (Sigma Chemicals, St.
Louis. MO. U.S.A)) in the final fraction showed an enrichment
of ar least fourfold compared with those of the 1.500 g super-
natant.

Cardipmyocyie isolation, The selected coronary artery was
cannulaied and perfused with a calcium-free buffer (mnimal
essential medium. MEM) Eugle Joklik (Sigma Chemicals) with
21 mAM HEPES. 4.4 mM NaHCO,. 1.3 mM KH.CO,. |.7 mM
MgCl,. 11.7 mM glucose, 2 mM L-glutamine. 21 U/ml insubip
(pH 7.2: HEPES-MEM bufter) gassed with 95% O, and 5%
€O, at 32°C for 10 min (blood washout). Then collagenase
perfusion was carmed out al 32°C with HEPES-MEM buffer
gassed with 95% O, and 5% CO, and Worthington-type 1i
collagenase, 100 Usmt 120 ml/min}. The collagenase-perfused
tissue was then minced and shaken in a resuspension buffer
(HEPES-MEM buffer supplemented with bovine serum albu-
min 0.5%, 0.3 mM CaCl,. 10 mM 1aurine) and Worthington
type I collagenase. 100 U/ml. for 30 min at 37°C. After cen-
trifugation for 4 min at 35 g, mvocytes were enriched by cen-
trifuging the resuspended pellet through Percoll {(Pharmacia
Fine Chemicals, Uppsala, Sweden). Cell purity (99% cardio-
myocytes) was assessed by using anti-human myosin monoclo-
nal antibodies (MB42]: Sigma Chemicals).

Binding studies

Kinetic analysis. The kinetics of association of {'**1]-ET-1
(100 pM. 2,000 Citmmol. Amersham, Buckinghamshire, UK.}
to cardiac membranes (300 pg/ml) or isolated cardiomyocyvias
(10° cells/ml) was evaluated at selected times (30 s 1o 240 min).
at 22°C. Nonspecific binding was obtained by adding unlabeled
1 pM ET-1 2 k before the addition of |'*"1]-ET-]. The content
was then rapidly filtered through Whatman GF/C filters (Whal-
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man International Lid.. Mudstone. UK. presiuked with poly-
ethylene glycol (PEG. 6.6% 3. The kinetics ol dissociation was
eviluated by adding unlabeled ET-1 |1 pM. final concentration
ifc1] o the reaclion mixture after 120 min of incubation. The
Kinetics of [Z1)-ET-1 binding 10 ET or ET, subtypes wus
analyzed hy using cardiae membranes or cardiomyocyies pre-
mcubated for 4 h with selective ET,, (BQ-788. 10 nM) or ET .,
(BMS-182874. | wM) antagonists. respectively, Kinetic con-
stants (K . K. and K, ) were caleulated deeording 10 Wear-
land and Molinafy (293,

Lguilibrium studies and idenrification of endothelin-red e
ahrvpes: Invequilibrium binding sludies. cell membranes (306
pe/mly or isolated cardiomyoceytes 1 P cetbs'mly were incuy-
bated with | "““1|-ET-1, 100 pM. and increusing concentrutions
ub displacer. unlubeled ET-1 (0= pfi or BMS-IHIETL {1=]
nu o und BO-T8E 10100 WML for 120 min at 22 C inoa final
vodume of (2 mi in the same expertmentyl condinoms ae des
seribed eurlier, Data were unulvzed according o Seatchurd
1301 and Cheng and Prusoff (311 Competiton hinding di
were analyvzed by iterative curve (itng o u one- or [wossile
binding model by using a nonlinear-fitiing computer program
tLIGAND) t32) 1o obrain the final estimation of K, for ET- 1.
K, fur BMS-182874 and BQ-78%. and the receptor densty
1B, values, To assess whethier BMS- [N2874 jx 4 competine
antaganist of ET, receprors. ['*1)-ET-| binding expenments
were pertormed mn the presence of three Nixed concentrations of
BMSE-182874 ({0 50, and 100 nM;.

In situ hybridization studies

The cDNA probes for ET - and ET-recepior subts pes were
prepared from the phage clones of human endothelin receptors
(ET,: American Type Culture Collection. Rockyville, MD.
U.S.A: ATCC 105194 and ETg. ATCC 1250426). In sity hy-
bridization studies were performed as previously described
(33). Positive controls were obtained by using a ¢DNA probe
for GAPDH (ATCC no. 57090). Myooyvies were stained by
using a speaific anb-human myosin antibods (M8421: Sigma)
and a secondary fluorescein-conjugated antibody (F4143:
Sigma).

The specificity of the in sitw hybrdization signals was
searched by esting the sections with hybridization mixture ru)
without the probe. and (b) after incubation with RNAuase A (1
Kunitz univL) for 1 h at 37°C before hybridization.

Statistical analysis

Euch single experiment was performed in trplicate. 1f not
otherwise indicated. all data given in the text are expressed as
mean + 5.0,

RESULTS

In situ hybridization studies

Negative and positive controls showed that the hybrid-
ization in left ventricular tissue was specific for mRNA
and that the mRNA was intact (Fig. 1B and A). mRNA
for ET, receptors in human left ventricle was expressed
in both the myocytes and nonmyocyte cells (Fig. 1C). In
contrast. mRNA for ETy receptors was almost exclu-
sively expressed in nonmyecyte cells (fibroblasis and
endothelial cells) but not in myocytes (Fig. [D-F).

Competision binding studies at equilibrium
The ['**I)-ET-1 specific binding to heart membranes
reached saturation at -1 nM with a B, ,, of 183 = 19
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FIG. 1. tnsiu nybrigization for GAPDH messenger RNA (mPANA) (A). ET, (C), and ET, (B, B) in left ventricular seclions from human
danors. A: Positive GAPDH mBNA signals in both myoeytes and interstitial celis. and the same section after RNAase reaiment (%400
magnitication) (B). C: Positive ET, mANA signals in both myocytes and nonmyocytes (x400). D: Pasifive ET, mRNA cignals In Interstitial
cells gt »400 {D) and 1,000 (E). In F, the same section stained for human myosin at Huorescent hgnt («1.000)

fmol/mg protein and a k, of 0.36 = 0.09 0V (Table | 1.
Unlabeled ET-| displaced the ['*I-ET-1 binding with a
linear pattern of the Hill plat. indicating that ET-1 does
not discriminate between receptor subtypes. Conversely,
BMS-I82874 (0—1 mM) inhibited the ['*"1|-ET-1 <pe-
cific binding to isolated membranes with a biphasic pat-
tern (Fig, 2: Table 1) and a 1260 umes greater aftinity for
ET,, than for the ET,, subtype (Table 1), The calculated
average proportions of ET , and ETy receptors were 66 =
3% and 34 x 2% (Table 1).

The selective ETyy antagonist (BQ-788: 0-100 p)
showed also a biphasic pattern of inhibition of the |'*1]-

ET-1 specific binding o isolated membranes confirming
the presence of a balanced propertion of ET | (59 = 2%
and ET)y receptors (41 = 24) in isolated membranes
(Table 1.

The ["H-ET-I specific binding 1o isolated cardio-
myocytes showed the presence of 42851 £ 2,546 recep-
tors/myocyte (Table 1. Unlabeled ET-1 displaced ['=71)-
ET-1 speciftc binding with a |inear pattern.

BMS- 182874 inhibited the ['*"F-ET-1 specific bind-
g 1o solated cardiomyocvies with a nonlinear pattern
of inhibition (Fig. 3: Table 1), indicating that both re-
ceptor subtypes are represented in cardiomyocytes, al-

I Curidurcane Phormacol ™ Vel 34, Moo 3 fow
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TABLE 1. Competition stidies of {***1]-ET-1 hinding to Jnman isolared heart menbranes and cardiomyocytes by unlabeled
FT-1 and selective ET, {BMS-182874) ar ETp (BQ-788) recepior antagoriists

ET-1
Curchag membranys

B, (tmol/mg} 183 + 19

Ko (nifi (L3236 = 09
Ny, ARSI
ET JETg t8
ET, B,.,. (fmolimgt _

K, _

ET,. B, timolimet —

Cardhomyocyies

B, (imulimp 41=7
Ky, 1AL (.34 = (LA
Ty BT
ET./ET, s =
ET, B... tImolimgs —

K, —
ET, B,.. vfmolimg =

K —

BMS-1%2¥74 B-ThE
1.4 ad
Ghx A4z 2 a2

19 =10 1265
37=43nM Jah = T3 nM
64+ B SH=9
7212 uM (h9n =t 16 nM
(.87 T
Wb+ 122 M= 342
A5+ ==
T332 3w =naM
T2 hx)
YS = 321 pM 11601 = 137 nM

ET. endothelin: B, musimal bindimg: K. equilibium dissoc1ation consiant: oy, Hill coefficient: K. mhibitory vonstant.

though ET , is prevalent (84 + 2% ). Displacemeni studies
of ['**1}-ET-1 specific binding to cardiomyocyies by un-
labeled ET-1. performed in the absence and 1n the pres-
ence of increasing concentrations of BMS-182874 (0. 5.
and 100 nM). showed a progressive increase in the K,
values of ['**11-ET-1 from 0.28 to 6.39 and 0.45 nM.
respectively, whereas the B, remained unchanged (39,
42. and 43 fmol/mg protein, respectively: Fig, 4), indi-
cating a competitive interaction between BMS-182874
and ["**13-ET-1 for binding to receptor sites.

BQ-788 caused a lower inhibition of ['*1}-ET-1 spe-
cific binding than BMS-182874 (Fig. 3; Table 1) indi-
cating the presence of a low number (14 2%) of ETg
receptors on isolated cardiomyocytes,

Kinetic stndies

Specific binding of ['*’I]-ET-1 to heart membranes
reached steady-state by 120 min (Fig. 5). The binding
was only partially displaceable by unlabeled ET-I (21%
after 2 h) with a half-life of dissociation of 21 min (Table

v BMS-182874
a BGQ-788
» ET-1

% ['2*-ET-1 bound
&

0 T i v T T

42 41 90 9 B 7 & 5 4 3
Log ligand [M]

FIG. 2. Displacement of ['*®i}-endothelin-1 specific binding by
endothelin-1, BMS-182874, and BQO-788 from isolated cardiac
membranes. Each point represents the mean + sD.

I Cardigvasc ™harmacol™, Voi. 34, No. 3, 199¢

2). When ET 4 receptors were blocked by preincubalion
with BMS-182874, specific binding of ['~[}-ET-| was
33¢ of maximal binding. and the ['*I]-ET-1 displace-
ment was more rapid with a half-life of dissociation of 13
min. In the presence of ETg-receptor blockade. specific
binding was 63% of maximal binding and the half-life of
dissaciation increased 1o 28 min (Table 2), thus indicat-
ing that ['**I}-ET-1 binds more tightly to ET, than to
ETq rccegtors,

The ['**1]-ET-1 specific binding to isolated cardio-
myocyies reached s steady state after 120 min (Fig. 6)
and was barely displaced by the addition of a large
amount of unlabeled ET-1 (14% after 2 h with half-life
of 20 min). The addition of BMS-182874 significantly
decreased the ['1]-ET-1 specific binding to 15% of the
maximal binding and caused a more rapid dissociation of
['*1]-ET-1 (half-life of 15 min; Fig. 6: Table 2). On the
contrary, when ETy, receptors were blocked by preincu-
bation with BQ-788 ['*°I)-ET-1, the specific binding was
reduced to 80% of maximal binding, and dissociation of

B 100 BMS- 182874

2 s BOQ.788
754

- s ET1

o

& S04

]

2 25
o] T —=a—

2 a1 A0 0 B8 7 £ 5 4 3
Log ligand [M]
FIG, 2. Displacement of [***{l-endothelin-1 specific binding by

endothelin-1, BMS-182874, and BQ-788 from isolated cardio-
myocytes. Each point represents the mean = 8D.
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0 450+
» Tris buffer

01254 v BMS 182874 50 nM

0 1504 v BMS 182874 100 nM
5 00754

Q.50

0.025+

.00+ ; ; T

o 10 20 30 40 50

B (fmolimg protain)

FIG. 4. Scatchard plot of ['2%]]-endothelin-t specific binding to
isalated myocytes in the absence or presence of 50 or 100 nM
BMS-182874, Each point represants the mean + SD.

['**11-ET-1 became slower. with a half-life of 36 min
(Table 2).

DISCUSSION

These results indicate that (a) BMS-182874 is able 10
antagonize ['1]-ET-1 binding te ET, receptors on hu-
min cardiomyocytes: (h) in left ventricular human myo-
evtes. ET, receptors are largely prevalent in respect 1o
ETg subtypes; and (c) the lwo receptor subiypes are
characterized by a different ET-1-binding tightness.
BMS-182874 binds to ET, receptors on human myo-
cytes with high selectivity because the absolute differ-
ence in the affinity for the two receptor subtypes is of
three orders of magnilude (1.300 times). resulting in a
clear differentiation between ET, and ETg receptors,
The characteristies of ['1FET-1 displacement in the
e and 1 the presence of different concentrutons
of BMS- 182874 are consistent with & competitive inter-
activn w the ET-1 binding site. The high selectivity of
BMS- 182873 lor cardiac human myocyte ET , receptors
makes BMS- 182874 suitable for defining the presence
and relative proportion of the mwo ET-l-receplor sub-
tvpes expressed on human heart myocyles. In human left
ventricutar myvocytes, BMS-182874 reveals a 84: 16 ET/
ETy, receptor ratio. This high prevalence of ET , recep-
trs on myoeyvies is confirmed also by in st hybndiza-
tion studies. which clearly showed a positive signal of
mRNA of ET, but not of mRNA for ETj, receptors. Also
on human heart membranes. BMS-182874 binds w0 ET
receptors with high selectivity (=1.260 times greater for
the ET , than the ETy subtype). The selectivity of BMS-
82874 for human membrane ET, receptors is in the
same order of magnitude as those reported for peptidie,
nonorilly active ET,-receptor antagonists such as BQ-
123 (12) and FR-139317 (23). The affinity of BMS-
182874 for human ET , subtypes is fourfold lower (K, =
57 nM) than that previausly reporied for rut heart mem-
branes (K. = 227 oM) (21). Similar discrepancies re-
garding the affinity of ET ,-receptor blocking agents be-
tween human and rat heart membranes have been
reported by using BQ-123 (an ET ,-selective antagonist)

(23.34). Minor discrepancies also were found for the
affinity of the peptidic ETy antagonist used in our study
(BQ-788). in comparison with the values previausly re-
ported in rats (35). These human-rat binding differences
may he explained by the 7-9% and 12% specics differ-
ence in the primary sequences of ET and ETg receptors,
respectively (34,36.37),

The use of selective ET antagonists in time-course
experiments allowed us to give an accurate estimate of
binding characteristics of the two ET-receptor subtypes.
Kinetic studies demonstrated that ['*"II-ET-1 binds more
tightly to the ET, receptor than to the ETg subtype. The
half-life for dissociation of ET-! from cardiac mem-
branes when ET, receptors were blocked was signifi-
cantly shorter than that calculated in the presence of ETg
inhibition. It seems unlikely that the different kinetics for
ETy and ET, receptors may be due to the interference
between nonpeptidic ET, (BMS-182874) and peptidic
ETg (BQ-788) antagonisis at receplor sites, because the
concentrations of selective antagonists used in kinetic
studies were far from inhibiting the other receptor class.
as shown by competition studies.

Furthermore. mutational studies of both ET, and ETy
receptors revealed that the sites required for antagonist
binding and agonist-induced signal transduction are
shared by both peptidic and nonpeptidic compounds (38-
411, In particular, high-affinity binding of chemically
distinct peptidic and nonpeptidic ET, antagonists is
lareely dependent on the residue at position 129, because
high-affinity binding of BQ-123. SB-209670. bosentan,
and BMS-182874 1s not remwined by Tyr-129 mutants
(38.40.41). Converselv. binding of bath peptidic and
nonpeptidic ETg-receptor antagonists is dependent on
Lvs- 182 on the ETy receptor sequence (39). Therefare
nu cross-inlerference seems to oxist hetween hoth pep-
tidic and nonpeptidic ET , and ET,; antagonists.

The peculiar kingc patern ol tmeracuon of ET-1 at
the two receptor subtypes vhserved an this study may
account for the role played by ETg receptors in the car-
dige clearance of ET-1. because the fuster Kinetics of
ETg than ET | may cause u preferential ET-1 associatien
ot dissociation @ or from ETy, sublype receptors. Thus

b
in

% [I'**-ET-1 Bound

T T 1
120 180 240 300 360
Time (min}

FIG. 5. Kinetic analysis of the ['**]-endothelin-1 specific bind-
ing to isctated cardiac membranes in the absence (sclid circles)
and presence of BMS-182874, 1 uM (open triangles), or BQ-798,
10 nM (sclid triangles). Each point represents the mean = SD.

F Cardivnvase Phonnarof ™, Yol A4 No, 50 1999
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TABLE 2. Kinetic anatysis of { 122 ET-1 binding fo fman isolated heart membranes and cardivmyneyies in the absence und
in the presence of sefective ET receptor antagonisy

Rulfer

Cardig viemhrines

K, (mum O = 00
K_; fmin) 0.030 = (4007
K, {nMimin) (183 = (0057
Ky b LKA = 10064
L, . assexianon (aumt 14
1!.-.- dissociation (mimi 21
Cardiomyacytes
Ko (min (L0351 = (2
K_, (sl (L0533 = 0]
K, (nM/mmi (LAY = (023
K, (M1 0217 = (32
[ assOSTALN 14
t,.o dinsotation (mn M)

AMS 182873 BO-THE
(LORG = (L6 M+ DNE
nNst « 03 026z 0]
0,367 £ 309 04 003
(4,142 = 025 (.35 = (L4351

b )

13 it
(077 = D2 (LN2H = (LOKED
{506 = 0023 (A9 £ 0NN
LAY = (1 (K2 Iy £ Gl
| A4 =LA 015 =002

S 28

15 6

ET. endeithelin, K .. thsenatuon consiant: K. Kinetic constant for disspciaton, K, hipgie crinstant tor anspcition: Ky cgaihbricn disseeiaton
constant: 1 associatiom, half me of ansociantont 1 dissoviaton. hall time ot st

this receptor subtype might act as 4 clearance receplor,
Recent studies both in iselated ral hearis (27) and in
humans (42) showed that infusion of ETg (BQ-788), but
not of ET ,-selective antagonisis (PD-155080 or BQ-
123). caused an increase in ET-1 plasma concentrations.
These results indirectly suppart the hypothesis that ETy
receptors acl as clearance or buffer teceptors for ET-1.
The slower dissociation of ET-1 from ET, than frum
ET, receplor may have a functional consequence. he-
cause ET, is the receptor subtype that prevalently me-
diates the cellular effects of ET-1 (43.44). The in siu
hybridization studies shawed that mRNA for ET , recep-
tor was expressed in both cardiomyocytes and interstitial
cells. whereas mRNA for ETy receptor was expressed
almost exclusively in the interstitial cells. As a conse-
quence. in conditions of an increased ET-1 local concen-
wration. as occurs in heart failure. the biologic effects of
ET-1 especially target the myocytes. which are void of
ETg-subtype receptors.

In conclusion, BMS-182874 antagonizes with high se-
lectivity ET 4-receptor subtypes on both human isojated
myocytes and ventricular membranes. The different

(=]
E=1

=4
L

% ['**1-ET-1 bound
g

[
om

Tirne (min)

FIG. 6. Kinetic analysis of the ['#51}-endothelin-1 specific bind-
ing 1o isolated cardiomyocytes in the absence (solid circles) and
presance of BMS-182874, 1 uM (open triangles), of BQ-788, 10
nM (solid triangles). Each point represents the mean + sD.

I Cardigvase Pharmacol™, Vol. 34, No. 3. 1999

hinding tightness of ET-1 10 ET, versus ET, ventriculur
receplor subtypes. revealed by specific antagonists. sup-
ports the hypothesis that ET, plays a main role in the
cardiac local clearance of ET-1.
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