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Pericardial mesothelial cells produce endothelin-1 and possess functional
endothelin ET; receptors
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Abstract

We investigated the endothelin production and endothelin receptor activity of pericardia mesothelial cells obtained from sponta-
neously hypertensive rats (SHR) and Wistar—Kyoto (WKY) rats. The pericardiad mesothelial cells were maintained in vitro and the
production of endothelin-1 by these cells was evaluated by using a sensitive sandwich-type enzyme immunoassay for endothelin-1 and
big endothelin-1. Endothelin receptor subtypes were pharmacologicaly analyzed by measuring the changes of intracellular Ca?*
concentration ([Ca?* ;) in pericardial mesothelial cells. Mesothelial cells from both strains produced more immunoreactive endothelin-1
than big endothelin-1. The production of immunoreactive endothelin-1 progressively increased in a culture time-dependent manner. The
amount of immunoreactive endothelin-1 detected after 72 h in pericardia mesothelial cells of SHR was significantly (P < 0.05) higher
than that in the cells of WKY rats (SHR: 196.7 + 19.1 pg,/10° cells, WKY: 122.7 + 10.6 pg,/10° cells). Endothelin-1 and endothelin-3
induced elevation of [Caz*]i in pericardial mesothelial cells. The selective agonist of the endothelin ETg receptor, sarafotoxin S6c, also
induced elevation of [Ca?*];. The endothelin- and sarafotoxin S6c-induced elevations of [Ca®* ], in pericardial mesothelial cells from
SHR were greater than those in mesothelial cells from WKY rats. The endothelin ET receptor antagonist, IRL 1038 ([Cys't,Cys*®lendo-
thelin-1-(11-21)), significantly inhibited the endothelin-1- and endothelin-3-induced changes in [Ca®*].. The endothelin ET, receptor
antagonist, FR1393171 (( R)2-[( R)-2-[(S)-2-[[ 1-(hexahydro-1 H-azepinyl)]carbonyl Jammino-4-methyl pentanoyl]amino-3-[3-(1-methyl-1H-
indoyl)]propionyl]amino-3-(2-pyridylpropionic acid), did not affect these changes. From these results, pericardial mesothelial cells from
both SHR and WKY rats shared the ability to produce endothelin-1 spontaneously in culture, although consistently greater production was
detected in cultures of SHR origin. Moreover, pericardial mesothelial cells of SHR origin may have increased numbers of endothelin ETg
receptors and /or a more active signal transduction system compared with those of WKY rats. These results suggest that endothelin-1 may
play an important role in the pericardium in an autocrine and /or paracrine fashion. © 1998 Elsevier Science B.V.
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1. Introduction

Endothelin-1 was originaly isolated from the condi-
tioned medium of cultured porcine aortic endothelia cells
(Yanagisawa et a., 1988). Endothelin-1 induces a potent
and sustained vasoconstrictive effect on a variety of blood
vessels including coronary arteries. Endothelin-1 has been
shown to have a positive inotropic as well as a positive
chronotropic action on myocardium. Endothelin-1 also ex-
erts long-term effects such as myocardia hypertrophy, and
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causes cellular injury in cardiac myocytes (Rubanyi and
Polokoff, 1994). Because the production of endothelin-1is
markedly increased in the myocardium of rats with heart
failure, and acute application of an endothelin receptor
antagonist decreases myocardial contractility in such rats,
myocardial endothelin-1 may help to support the contrac-
tility of the failing heart (Sakai et al., 1996). Epicardial
application of prostaglandin |, alters the response of coro-
nary arteries to bradykinin (Staszewska-Barczak et al.,
1981). Epicardia mesothelia cells from adult rat heart
have been shown to affect the differentiation process that
occurs in long-term primary monocultures of adult ventric-
ular cardiocytes (Eid et a., 1992). Therefore, endothelin-1
produced by pericardial mesothelial cells, which are in
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direct access to the coronary arteries and myocardium,
may also have a significant role in cardiac physiology and
pathophysiology.

Mesothelia cells of both the pleura and pericardium
have been shown to be metabolically active and to be
involved in growth factor synthesis and extracellular ma-
trix production (Baumann et al., 1993; Gerwin et al., 1987;
Honda et al., 1991; Lee et al., 1993; Owens and Milligan,
1994; Satoh and Prescott, 1987). There are a few studies
on endothelin production in pleural and epicardia
mesothelial cells including our previous study (Eid et al.,
1994; Kuwahara et a., 1992; Waters et al., 1997). Al-
though endothelin has multiple physiological and patho-
physiological effects (Masaki et al., 1992), including the
chronotropic and inotropic response of the heart as well as
significant coronary arterial vasoconstriction, to our
knowledge investigators have not focused on endothelin
production by pericardial mesothelial cells. Therefore, we
investigated the endothelin production and endothelin re-
ceptor activity of pericardia mesothelial cells. For this
purpose, the pericardial mesothelial cells obtained from
rats were maintained in vitro. The production of endothelin
was confirmed by a sensitive sandwich-type enzyme im-
munoassay for endothelin-1 and big endothelin-1 (Suzuki
et a., 1989) and endothelin receptor subtypes were phar-
macologically analyzed by the changes in intracellular
Ca?* concentrations ([Ca?*];) in pericardial mesothelial
cells. Furthermore, recent studies have documented that
the responses of endothelia cells and smooth muscle cells
mediated by the endothelin ETg receptor are greater in
spontaneously hypertensive rats (SHR) than in the
Wistar—Kyoto (WKY) rats (Batra et a., 1993; Kuwahara
et al., 1996; Yokokawa et a., 1994). Therefore, endothe-
lin-1 production and the response to endothelins of pericar-
dial mesothelial cells from SHR were compared with those
of cells from WKY rats.

2. Materials and methods

2.1. Animals

Nine-week-old male SHR and WKY rats were obtained
from Charles River Japan (Kanagawa, Japan).

2.2. Reagents, media, and buffers

For the Ca2* measurements we used a N-2-hydroxy-
ethylpiperazine-N'-2-ethanesulfonic acid (HEPES) buffer
containing (in mM) 10 HEPES, 136.9 NaCl, 5.4 KCl, 1.0
MgCl,, 15 CaCl,, 0.001 EDTA and 5.5 glucose
(HEPES-buffered solution). In Ca2*-free experiments, the
same solution was used except that 1.5 CaCl, was omitted
and 0.5 ethylene glycol-bis( B-aminoethyl ether)-

N,N,N’,N'-tetra-acetic acid (EGTA) was added. Dul-
becco’'s modified Eagles medium (DMEM), Hanks' bal-
anced salt solution (HBSS), fetal bovine serum, and
trypsin—EDTA were purchased from Gibco, Grand Island,
NY. lonomycin was purchased from Sigma Chemical, St.
Louis, MO. Endothelin-1, endothelin-3, and Sarafotoxin
S6¢ were purchased from Peptide Institute, Osaka, Japan.
Fura 2-acetoxymethyl ester (fura 2-AM) was obtained
from Dojindo Laboratories, Kumamoto, Japan. FR1393171
((R) 2-[(R)-2-[(S)-2-[[1-(hexahydro-1H-azepinyl)]
carbonyl]Jammino-4-methyl pentanoyl]amino-3-[3-(1-methyl
-1H-indoyl)]propionylJamino-3-(2-pyridypropionic acid)
(Sogabe et a., 1993) and IRL 1038 ([Cys',Cys'®lendo-
thelin-1-(11-21)) (Urade et al., 1992) were generous gifts.
Other materials and chemicals were obtained from
commercia sources.

2.3. Rat pericardial mesothelial cell cultures

Rat pericardial mesothelia cells were obtained and
established in culture, as described previously (Kuwahara
et a., 1991). Briefly, rats were anesthetized with sodium
pentobarbital (40 mg/kg, i.p.) and were immediately killed
by exsanguination from a severed abdomina aorta. The
pericardium was removed under sterile conditions and
immersed in petri dishes for 20 min in HBSS. The pericar-
dial surfaces were scraped repeatedly with cell scrapers.
The cells were then seeded into culture dishes. The cul-
tures were maintained for up to 10 passages in DMEM
with 10% fetal bovine serum, 10° U /I penicillin, and 100
mg/| streptomycin, at 37°C in humidified environment
containing 5% CO,. Confluent cultures of pericardia
mesothelial cells from SHR and WKY rats displayed
essentially similar morphologic characteristics. Cells from
both strains formed a cobblestone mosaic pattern com-
posed of polyhedral cells. The mesothelial origin of the
cells was confirmed by immunoreactivity for keratin and
vimentin (Kuwahara et al., 1991). Essentially, al of the
cells from both strains stained positively with keratin as
well as vimentin, indicating high purity of the cultures.

2.4. Preparation of pericardial mesothelial cell super-
natant-conditioned medium

Rat pericardial mesothelial cells were routinely main-
tained in complete culture medium, which consists of
DMEM with 10% fetal bovine serum, 10° U /I penicillin,
and 100 mg/| streptomycin, a 37°C in a humidified
environment containing 5% CO, as previously described
(Kuwahara et a., 1991). Cells of passage 8—10 were used
in this experiment. When confluence was reached (9 cm?),
the cells were washed three times with HBSS and incu-
bated with 2 ml of serum-free medium for up to 72 h.
Conditioned medium was collected at defined culture times
and frozen in aiquots aa —70°C. After collection of
conditioned medium, the cells were detached by trypsin—
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EDTA from each dish and viable cell numbers were
confirmed by trypan blue dye exclusion.

2.5. Sandwich-enzyme immunoassay

The amount of immunoreactive endothelin-1 and big
endothelin-1 in the conditioned medium was determined
by using a sandwich-enzyme immunoassay kit purchased
from International Reagents, Tokyo, Japan. Briefly,
AWETNA40-coated microtest plates were incubated at 4°C
for 24 h with 100 ul/well of standard endothelin-1,
human big endothelin-1, or the sample to be tested in
buffer E (0.02 M phosphate buffer, pH 7.0, containing
10% Block Ace, 2 mg/ml of bovine serum abumin, 0.4
M NaCl, and 2 mM EDTA). After being washed with
PBS, the plates were incubated with 100 wul/well of
horseradish peroxidase-labeled anti-endothelin-1 (15-21)
Fab' or horseradish peroxidase-labeled anti-human big en-
dothelin-1 (22—-38) Fab' in buffer C (0.02 M phosphate
buffer, pH 7.0, containing 10 mg/ml of bovine serum
albumin, 0.4 M NaCl, and 2 mM EDTA) for 24 h at 4°C.
The plates were washed with PBS, and the bound enzyme
activity was measured by using a microwell peroxidase
system.

2.6. Measurement of [Ca? ],

Changes in [Ca?* ], were determined as previously re-
ported (Ito et al., 1995). Pericardia mesothelial cells were
incubated on 25-mm glass coverdips (Matsunami, Tokyo,
Japan) in DMEM with 10% fetal bovine serum. After
reaching confluence, the culture medium was depleted of
fetal bovine serum for 12 h, and then the mesothelial cell
monolayers were loaded with fura 2 by incubating them
with 2 uM fura 2-AM for 30 min at 37°C in HEPES-
buffered solution. Loaded cells were washed in HEPES-
buffered solution and maintained in this solution for 20
min at room temperature to allow for complete hydrolysis
of fura 2 to the acid form.

The glass coverdlip was placed horizontally in a temper-
ature-controlled (37°C) bath that was mounted on an appa-
ratus for fluorescence measurements (CAF-100, Japan
Spectroscopic, Tokyo, Japan). Fluorescence excitation was
obtained from a xenon high-pressure lamp (150 W). Ultra-
violet light of alternating 340 and 380 nm (10 nm band-
width) was obtained with a monochromator equipped with
a chopping wheel (400 Hz) placed in front of the mono-
chromator. The dichroic mirror was used as a beam splitter
to transmit emitted fluorescence (500 nm) into the photo-
multiplier. The fluorescence signals (340 and 380 nm) and
their ratio (340:380 nm) were continuously recorded on a
chart recorder. At the end of an experimental run, back-
ground autofluorescence (the inherent fluorescence emitted
from cells, coverdip, and bath at 340 and 380 nm) was
obtained by the method of Hallam et al. (1988).

After autofluorescence was subtracted, the changes in
[Ca®" ] were determined quantitatively by using the fol-
lowing equation: [Ca®"] = K (R — Ry;,)/(Ryax —
R)I(Sf,/Sb,) where the dissociation constant K, has a
value of 224 nM (Grynkiewicz et a., 1985), R is the
fluorescence ratio within the cells, R, is the maximal
fluorescence ratio after addition of 40 wM ionomycin in
the presence of 1.5 mM CaCl,, R, is the minimal ratio
determined by the subsequent addition of 5 mM EGTA,
and Sf,/Sh, is the ratio of fluorescence values at 380 nm
excitation determined at R;, and R, respectively.

2.7. Satistics

Results were expressed as the means + S.E.M. of five
separate experiments for each category. Statistical compar-
isons were made by using a one-way analysis of variance
(ANOVA).
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Fig. 1. The progressive production of immunoreactive endothelin-1 (A)
and big endothelin-1 (B) in conditioned medium obtained from pericar-
dial mesothelial cell cultures. Open circles= spontaneously hypertensive
rats; solid circles=Wistar—Kyoto rats. Each point represents mean+
S.E.M. of five separate experiments. * = P < 0.05, compared with re-
spective values of Wistar—Kyoto rats.
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3. Results

3.1. Production of endothelin-1 and big endothelin-1 by
pericardial mesothelial cells

We detected immunoreactive endothelin-1 and big en-
dothelin-1 in conditioned medium from cultured pericar-
dial mesothelial cells from SHR and WKY rats whose
viability, based on trypan blue dye exclusion, aways
exceeded 95%. These mesothelial cells from both strains
produced more immunoreactive endothelin-1 than big en-
dothelin-1. The production of immunoreactive endothelin-1
progressively increased in a culture time-dependent man-
ner. The amount of immunoreactive endothelin-1 detected
after 72 h in pericardial mesothelial cells from SHR was
significantly (P < 0.05) higher than that in the cells from
WKY rats (SHR: 196.7 + 19.1 pg/10° cells; WKY: 122.7
+ 10.6 pg/10° cells) as shown in Fig. 1A. There was no
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Fig. 2. Dose-response curves for endothelin-1 (A) and endothelin-3 (B)
showing the magnitude of the initial transient increase in [C&®" ]; in
pericardia mesothelial cells. Open circles = spontaneously hypertensive
rats;, solid circles= Wistar—Kyoto rats. Each point represents mean+
S.E.M. of five separate experiments. * = P < 0.05, compared with re-
spective values of Wistar—Kyoto rats.

Table 1

The half-maximal effective concentration (ECs,) and maximum effect
(Enay) Of endothelin-1, endothelin-3, and sarafotoxin Séc in pericardial
mesothelial cells from SHR and WKY rats

Endothelin-1 Endothelin-3 Sarafotoxin S6¢
ECy (—log M)
WKY 6.60+ 0.05 6.3840.06 7.19+0.05
SHR 7.00+0.04% 6.55+0.05 7.82+0.042
Emax (nM)
WKY 623+ 24 552+ 35 650+ 57
SHR 686+ 54 585+ 57 710+ 56

Each value represents mean + S.E.M. of five experiments.
8P < 0.05, compared with respective values of Wistar—Kyoto rats.

significant difference in the amount of immunoreactive big
endothelin-1 between the two strains (Fig. 1B).

3.2. Effects of endothelin-1 and endothelin-3 on [Ca®* ],

Both endothelin-1 and endothelin-3 induced in pericar-
dial mesothelial cells a biphasic elevation of [Ca?* ], that
consisted of a transient initial component, followed by a
sustained component in the presence of 1.5 mM extracellu-
lar Ca2*. The initiadl component peaked within 30 s after
stimulation with endothelin-1 and endothelin-3. The char-
acteristics of the endothelin-1- and endothelin-3-induced
response were similar for pericardial mesothelial cells
from both SHR and WKY rats. Both endothelin-1 and
endothelin-3 elicited an elevation of [Ca?*]. in a dose-de-
pendent manner. Concentration—response curves were ob-
tained for the peak values of each initial component of the
[Ca®" ], response as shown in Fig. 2. The endothelin-1-in-
duced (0.03-0.3 uM) elevation of [Ca&?*]; in pericardial
mesothelia cells from SHR was significantly greater than
that in mesothelial cells from WKY rats (Fig. 2A). How-
ever, the endothelin-3-induced elevation of [C2®* ], in SHR
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Fig. 3. Dose—response curves for sarafotoxin S6¢ showing the magnitude
of the initial transient increase in [Ca2* ; in pericardial mesothelial cells.
Open circles = spontaneously hypertensive rats; solid circles= Wistar—
Kyoto rats. Each point represents mean+ S.E.M. of five separate experi-
ments. * = P < 0.05, compared with respective values of Wistar—Kyoto
rats.
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was greater (but not significant) than that in WKY rats
(Fig. 2B). The half-maximal effective concentration (ECx;
in —log M) and maximum effect (E,,,) values for en-
dothelin-1 and endothelin-3 are listed in Table 1. ECg,
values for endothelin-1 were significantly different for
SHR and WKY rats (7.00 + 0.04 vs. 6.60 + 0.05), but the
values for endothelin-3 were not significantly different
(6.55+ 0.05 vs. 6.38 + 0.06). Furthermore, E,,, values
for endothelin-1 and endothelin-3 were not significantly
different.

3.3. Effects of sarafotoxin S6¢ on [Ca?*],

The effect of sarafotoxin S6c, an endothelin ET recep-
tor agonist, was also tested to determine the endothelin
receptor subtype in pericardial mesothelial cells. Sarafo-
toxin Séc elicited an elevation of [Ca®* ], in a dose-depen-
dent manner (Fig. 3). The sarafotoxin Séc-induced (0.01—
0.3 uM) elevation of [Ca®"], in pericardial mesothelial
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Fig. 4. Effects of endothelin ET, (FR139317; 1 uM) and ETg (IRL
1038; 1 wM) receptor antagonist on 1 uM endothelin-1- (A) and
endothelin-3- (B) induced elevation of [Ca2™ ], in pericardial mesothelial
cells. Histogram showing the magnitude of the initial transient increase in
[Ca?* ];. Open bars= control; hatched bars= treated with FR139317;
dotted bars = treated with IRL 1038. Each bar represents mean+ S.E.M.
of five separate experiments. * = P < 0.05, significant difference from
each control.

cells from SHR was significantly greater than that in
mesothelial cells from WKY rats. The ECy, and E,,,
values for sarafotoxin S6c are also listed in Table 1.

3.4. Effects of the endothelin ET, and ETg receptor antag-
onist

An endothelin ET, (FR139317, 1 uM) or an endothelin
ETg (IRL 1038, 1 uM) receptor antagonist was used to
identify the endothelin receptor subtype mediating the
increased [Ca®"],. IRL 1038 significantly inhibited the
endothelin-1- (Fig. 4A) and endothelin-3-induced (Fig. 4B)
changesin [Ca?* ].. However, FR139317 treatment did not
affect these changes (Fig. 4). These observations provide
further evidence that pericardial mesothelial cells have the
endothelin ETg receptor.

4, Discussion

This study has shown that cultured pericardial mesothe-
lia cells obtained from SHR and WKY rats produce an
endothelin-1 and possess functional endothelin ETg recep-
tors. Pericardial mesothelial cells from both SHR and
WKY rats shared the ability to produce endothelin-1 spon-
taneoudly in culture, although a consistently greater pro-
duction was detected in cultures of SHR origin. The
endothelin- and sarafotoxin S6c-induced elevations of
[C&"], in pericardiad mesothelial cells from SHR were
greater than those in mesothelia cells from WKY rats.
These results suggest that endothelin-1 may play an impor-
tant role in the pericardium in an autocrine and/or
paracrine fashion. Moreover, pericardia mesothelial cells
of SHR may have an increased number of endothelin ETg
receptors and /or a more active signa transduction system
than those of WKY rats.

Plasma endothelin-1 levels of SHR and WKY rats have
been measured by many investigators. These reports
showed higher (Khraibi et al., 1993), lower (Ohno et al.,
1992) or unchanged (Hirata et al., 1994; Vemulapalli et al.,
1991) plasma endothelin-1 levels in adult SHR, and in
some of these studies, slightly higher but not significantly
higher levels were seen. However, plasma endothelin-1
levels may not be a good index of endothelin secretion
because this peptide probably acts in a paracrine fashion,
and plasma endothelin-1 may merely represent spillover of
endothelin secretion in the intercellular space (Masaki et
al., 1992). Our result is consistent with an earlier report in
which the perfused mesenteric territory in SHR released
more endothelin-1 than the same territory in WKY rats
(Miyamori et a., 1991). However, the kidneys and the
brain of SHR contain less endothelin-1 than the same
tissues of WKY rats (Bolger et al., 1991; Hughes et al.,
1992; Yoshimi et al., 1991). Therefore, it seems that these
regional differences between the two strains may reflect
potential sites of endothelin-1 action.
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Although we found that pericardial mesothelia cells of
SHR produced much more endothelin-1 than those of
WKY rats, big endothelin-1 production was almost the
same in pericardial mesothelial cells of SHR and WKY
rats. A possible explanation is that the activity of endothe-
lin-converting enzyme is different in these strains of rats.
However, this possibility is not likely because treatment
with phosphoramidon, a putative endothelin-converting en-
zyme inhibitor, increased the amount of big endothelin-1
in the conditioned medium of pericardial mesothelia cells
from SHR much more than it did the amount big endothe-
lin-1 in the medium of mesothelial cells from WKY rats
(unpublished observation). Therefore, there is no obvious
explanation for the greater propensity of pericardia
mesothelia cells of SHR to produce endothelin-1, and this
finding may simply reflect the strain differences in en-
dothelin-1 synthesis by pericardial mesothelial cells.

Endothelin receptors have been classified into the en-
dothelin ET, and endothelin ET, receptor subtypes. The
endothelin ET, receptor is activated relatively selectively
by endothelin-1 whereas the endothelin ETy receptor is
non-selectively activated by endothelin-1 and endothelin-3
(Masaki et al., 1992). Both endothelin-1 and endothelin-3
induced elevation of [Ca?*], in a similar concentration
range in the pericardial mesothelial cells. We thus consid-
ered that these responses may be mediated by the endothe-
lin ETg receptor. This speculation was supported by the
use of sarafotoxin S6c, FR139317, and IRL 1038. The
selective agonist of the endothelin ET, receptor, sarafo-
toxin S6c, also induced elevation of [Ca®"]. Moreover,
IRL 1038 significantly inhibited the endothelin-1- and
endothelin-3-induced changes in [Ca®"],. However,
FR139317 treatment did not affect these changes. These
results suggest that pericardia mesothelial cells have en-
dothelin ETy receptors. Moreover, stimulation of the en-
dothelin ETg receptor in endothelial cells may release
nitric oxide (NO) and prostacyclin. Because mesothelial
cells are also capable of synthesizing and/or releasing NO
and prostacyclin (Owens and Grisham, 1993; Satoh and
Prescott, 1987), endothelins may be of relevance in the
regulation of these reactions in mesothelia cells.

The endothelin- and sarafotoxin S6c¢-induced elevations
of [Ca?*]; in pericardial mesothelial cells from SHR were
greater than those in mesothelial cells from WKY rats. The
EC,, values of endothelins in pericardial mesothelial cells
were 10-100-fold higher than those in endothelial cells
and vascular smooth muscle, the EC,, values in endothe-
lia cells and vascular smooth muscle being 1-10 nM.
Batra et al. (1993) recorded EC,, vaues of 5.3 and 4.8 nM
for the effects of endothelin-1 on [Ca?* ] in aortic smooth
muscle cells from SHR and WKY rats respectively. Fur-
thermore, we estimated the EC, value of sarafotoxin S6c
from their data and arrived at a vaue of ~ 0.02 uM,
which was nearly identical to our results for the ECq,
value for sarafotoxin S6c in pericardial mesothelial cells.
However, a relatively high concentration of endothelin

might be needed to induce physiological responses in the
pericardia surface, because sarafotoxin S6c is not the
endogenous agonist at the endothelin ET receptors.

Y okokawa et al. (1994) have shown that the endothelin-
3-induced increases in [Ca&?*], and inositol 1,4,5-tri-
sphosphate level in endothelial cells of SHR are greater
than those of endothelia cells of WKY rats. Furthermore,
Batra et al. (1993) have shown that sarafotoxin S6c evokes
much larger increases in [Ca®"]. in aortic smooth muscle
cells isolated from SHR than in the same cells isolated
from WKY rats. Our results for the increase in [Ca®" ], in
pericardial mesothelial cells in response to endothelins are
consistent with these observations for SHR and WKY rats.
Therefore, these results suggest that many cell types in
SHR may have a more active signal transduction system
compared to that of the same cells in WKY rats.

5. Conclusion

We have shown that cultured pericardial mesothelial
cells obtained from SHR and WKY rats produce endothe-
lin-1 and possess endothelin ET, receptors. Pericardial
mesothelia cells from both SHR and WKY rats shared the
ability to produce endothelin-1 spontaneously in culture,
although a consistently greater production was detected in
cultures of SHR origin. Moreover, pericardial mesothelia
cells from SHR may have increased numbers of endothelin
ETg receptors and/or a more active signal transduction
system compared with those of cells from WKY rats.
These results suggest that endothelin-1 may play an impor-
tant role in the pericardium in an autocrine and/or
paracrine fashion.
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