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Abstract

Prostanoid EP receptor agonists relaxed cloprostenol-stimulated contraction of human non-pregnant myometrium in vitro with pEC50
Ž .values of ns4 : prostaglandin E , 7.8"0.2)1-OH prostaglandin E , 7.2"0.3)misoprostol, 6.6"0.1)16,16-dimethyl prosta-2 1

ŽŽ . wglandin E , 6.3 " 0.7 ) butaprost, 5.7 " 0.3 ) 11-deoxy prostaglandin E , 5.5 " 0.2 s AH13205 " -trans-2- 4-2 1
Ž . x . Žw Ž . x Ž . w1hydroxyhexyl phenyl -5-oxocyclopentaneheptanoic acid , 5.5"0.2. The EP receptor antagonist AH23848B 1a z , 2b5a - " -7- 5-4
wwŽ X . x x Ž . x . Ž .1,1 -biphenyl -4-yl methoxy -2- 4-morpholinyl -3-oxo-cyclopentyl -4-heptenoic acid 29 mM had no effect on concentration–effect

Ž .curves to the EP receptor agonists. The mixed prostanoid receptor antagonist AH6809 6-isopropoxy-9-oxaxanthene-2-carboxylic acid
Ž .competitively antagonised prostaglandin E with a p A of 5.6"0.2. AH6809 42 mM antagonised misoprostol, 11-deoxy prostaglandin2 2

Ž Ž . Ž . .E , and the prostanoid DP receptor agonist BW245C 5- 6-carboxyhexyl -1- 3-cyclohexyl-3-hydroxypropyl hydantoin with apparent1
Ž .p A values of 5.6"0.3, 5.1"0.9 and 5.9"0.4 ns4 , respectively, but was ineffective against the IP receptor agonist cicaprost2

Ž . Ž Ž . Ž .ns4 . The prostanoid DP receptor antagonist BW A868C 3-benzyl-5- 6-carboxyhexyl -1- 2-cyclohexyl-2-hydroxyethylamino hy-
. Ž .dantoin 50 nM had no effect on responses to prostaglandin E or misoprostol. The presence of an AH6809-sensitive, AH23848B- and2

BW A868C-insensitive mechanism is consistent with the hypothesis that inhibitory EP receptor agonists cause relaxation of human
non-pregnant myometrium by an EP receptor-mediated process. q 1999 Elsevier Science B.V. All rights reserved.2
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1. Introduction

Prostanoids inhibit the contractility of human non-preg-
Žnant myometrium by acting at DP receptors Senior et al.,

.1992; Fernandes and Crankshaw, 1995 , IP receptors
Ž . ŽSenior et al., 1992 and inhibitory EP receptors Senior et
al., 1991; Brown and Crankshaw, 1995; Brown et al.,

.1997 . The inhibitory EP receptors involved are thought to
belong to the EP subtype. This notion is based mainly2

upon the potency of the EP receptor-selective agonist2
Ž .butaprost in a superfusion assay Senior et al., 1991 .

Subsequent to the characterization of EP receptors in
Ž .human myometrium Senior et al., 1991 , a novel
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prostanoid receptor, the EP receptor, was identified phar-4
Ž .macologically Coleman et al., 1994a . Cloning of the

Ž .human EP receptor by Regan et al. 1994 demonstrated2

that the human EP receptor previously cloned by Bastien
Ž .et al. 1994 had been incorrectly identified. This earlier
Ž .clone Bastien et al., 1994 was subsequently identified as

Ž .the EP receptor Toh et al., 1995 . Both Northern blots of4
Ž .human uterus Bastien et al., 1994 and reverse transcrip-

Ž .tion-polymerase chain reaction RT-PCR of human my-
Ž .ometrium Senchyna and Crankshaw, 1995 revealed the

presence of EP receptor mRNA, but there is as yet no4

functional evidence for the presence of this receptor in
human myometrium.

Although originally characterized as a TP receptor an-
tagonist, the compound AH23848B is also an EP receptor4

antagonist, with no antagonist activity at other EP recep-
Ž .tors Coleman et al., 1994a . On the other hand, AH6809

blocks DP and EP receptors and these properties have1

been used extensively in prostanoid receptor classification
Ž .Coleman et al., 1994b , but it has recently been shown to

0014-2999r99r$ - see front matter q 1999 Elsevier Science B.V. All rights reserved.
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Žantagonise the recombinant human EP receptor Wood-2
.ward et al., 1995 . Therefore, both AH23848B and AH6809

may be helpful in fully characterizing the inhibitory EP
receptors mediating relaxation of human myometrium.

In the present study, we have determined the potencies
of a number of inhibitory EP receptor agonists on human
non-pregnant myometrium in vitro using equilibrium meth-
ods. Tissues were pre-stimulated with the prostanoid FP

Ž .receptor agonist cloprostenol Coleman et al., 1994b . We
have investigated the effects of AH23848B and AH6809
on prostanoid-induced relaxation.

2. Materials and methods

2.1. Materials

2.1.1. Drugs
Ž w .Cloprostenol Estrumate was purchased from Coop-
Ž .ers Agropharm Willowdale, ON, Canada ; indomethacin

ŽŽ . w ww Ž . xand D600 " -a- 3- 2- 3,4-dimethoxyphenyl ethyl me-
x x Ž .thylamino propyl -3,4,5-trimethoxy-a- 1-methylethyl -ben-

. Žzeneacetonitrile hydrochloride from Sigma St. Louis,
.MO, USA ; prostaglandin E , 16,16-dimethyl prosta-2

glandin E , 11-deoxy prostaglandin E and 1-OH prosta-2 1
Ž .glandin E from Cayman Chemical Ann Arbor, MI, USA .1

The following compounds were received as gifts: AH13205
ŽŽ . w Ž . x" -trans-2- 4- 1hydroxyhexyl phenyl -5-oxocyclopen-

. Žw Ž . x Ž . wtaneheptanoic acid , AH23848B 1a z , 2b5a - " -7- 5-
wwŽ X . x x Ž .1,1-biphenyl -4-yl methoxy -2- 4-morpholinyl -3-oxo-

x . Žcyclopentyl -4-heptenoic acid and AH6809 6-isopro-
.poxy-9-oxaxanthene-2-carboxylic acid from Glaxo

Ž .Stevenage, UK ; butaprost from Dr. H. Kluender, Bayer
Ž . Ž ŽWest Haven, CT, USA ; BW A868C 3-benzyl-5- 6-

. Ž .carboxyhexyl -1- 2- cyclohexyl- 2 -hydroxyethylamino hy-
. Ž Ž . Ždantoin and BW245C 5- 6-carboxyhexyl -1- 3-cyclohe-

. . Žxyl-3-hydroxypropyl hydantoin from Wellcome Be-
. Ž .ckenham, UK ; cicaprost from Schering Berlin, Germany ;

ŽŽ .L670596 y 6,8-difluoro-9-p-methylsulfonyl benzyl-
.1,2,3,4-tetrahydrocarbazol-1-yl-acetic acid from the Merck

ŽFrosst Centre for Therapeutic Research Pointe Claire, PQ,
. Ž .Canada ; misoprostol from Searle Skokie, IL, USA .

Stock solutions of prostaglandin E , misoprostol, 1-OH2

prostaglandin E , 16,16-dimethyl prostaglandin E ,1 2

BW245C and BW A868C were made in ethanol and stored
at y208C; butaprost was in ethyl acetate at y208C;
AH13205 and AH6809 were in 0.5% NaHCO solution at3

y208C; 11-deoxy prostaglandin E in methyl acetate at1

y708C; L670596 in dimethylsulphoxide at 48C; cicaprost,
cloprostenol and D600 were in aqueous solutions at 48C.
AH23848B was dissolved in 10% NaHCO and used3

immediately. Serial dilutions of drugs were made freshly
into double-distilled water and kept on ice throughout the
experiment. Indomethacin was prepared as described by

Ž .Curry et al. 1981 . All other chemicals were from BDH
Ž .Toronto, ON, Canada .

2.1.2. Solutions
The buffered saline had the following composition

Ž . XmM : N-2-hydroxyethylpiperazine-N -2-ethanesulphonic

Fig. 1. Original tracing of the effect of cumulative addition of prostaglandin E on cloprostenol-induced contractile activity of human myometrium from a2
Ž . Ž .non-pregnant donor. a Time-matched control strip, b agonist-treated strip. Horizontal bars indicate 10 min data collection periods, the first of which is

the control and the last of which is zero contractile activity. Prostaglandin E was added to the treated strip at the points indicated by the small arrows to2
Ž .give the cumulative concentrations shown. The larger arrow marks the point where D600 final bath concentration 10 mM was added to both control and

agonist-treated strips.
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acid 5.0, NaCl 154, pH 7.4. The physiological salt solution
Ž . Ž .PSS was composed as follows mM : KCl 4.6; MgSO4

1.16; NaH PO 1.16; CaCl 2.5; NaCl 115.5; NaHCO2 4 2 3

21.9 and glucose 11.1 with indomethacin at 10 mM.

Ž .Fig. 2. Concentration–effect curves for inhibition of cloprostenol-stimulated activity of human non-pregnant myometrium in vitro by prostaglandin E `2
Ž . Ž . Ž . Ž . Ž . Ž .and other putative inhibitory EP receptor agonists v , a 1-OH prostaglandin E , b misoprostol, c 16,16-dimethyl prostaglandin E , d butaprost, e1 2

Ž .11-deoxy prostaglandin E , f AH13205. The same data for prostaglandin E are shown in each panel for comparison. Each point is the mean with S.D.1 2

mean of 4 determinations.



( )C.J. Hillock, D.J. CrankshawrEuropean Journal of Pharmacology 378 1999 99–108102

2.2. Tissue collection and preparation

Human myometrial samples were obtained from pre-
menopausal, non-pregnant women undergoing hysterec-
tomy for benign disorders such as fibroids, menorrhagia

Žand uterine prolapse as previously described Fernandes
.and Crankshaw, 1995; Senchyna and Crankshaw, 1996 .

At the time of surgery, none of the donors had used oral
contraceptives or received any hormone therapy. Speci-
mens were generally taken from the anterior wall of the
corpus uteri. Immediately following surgery, samples were
placed in buffered saline for transport to the laboratory,
where they were transferred to, and maintained in oxy-

Ž .genated 95% O , 5% CO PSS at room temperature for2 2

up to 18 h post-operatively.
Myometrial tissue strips were set up as previously

Ž .described Fernandes and Crankshaw, 1995 . Whole tissue
specimens were trimmed of endometrial, serosal, fat and

Žfibrous tissue. Up to 16 strips of myometrium 15 mm=2
.mm=3 mm from the muscle layer directly adjacent to

the serosa were cut in a direction parallel to that of the
serosa, tied at each end with silk thread and mounted
longitudinally in individual 10 or 15 ml jacketed muscle
baths containing oxygenated PSS at 378C.

2.3. Effect of drugs on cloprostenol-induced contractile
actiÕity

One end of each strip was anchored in the bath, the
other was attached to an FT-03 force displacement trans-

Žducer writing to either a 7D polygraph Grass Instruments,
.Quincy, MA or a custom-made amplifier writing to the

data collection software, In Vitro Collection System Ver
Ž .4.0 J. Milton, Dundas, ON, Canada , running on a per-

sonal computer. An optimum resting force of 25 mN was
Ž .applied to each strip Crankshaw and Dyal, 1993 . The

mean force developed by the individual muscle strips was
Žused as a measure of their contractility Wainman et al.,

.1988; Cheuk et al., 1993 . Mean force was determined
during 10 min epochs as described by Wainman et al.

Ž .1988 using the In Vitro Collection System software. The
force generated by each muscle strip was sampled at a
frequency of 2 Hz. All samples taken over the 10 min

Žperiod were added this value corresponds to the area
.under the contraction curve . The total was then divided by
Ž .the number of samples taken 1200 to give the mean force

exerted over the 10 min period.

2.3.1. Relaxant effects of prostanoid receptor agonists
Relaxant activity was assessed using the cloprostenol-

stimulated technique described by Fernandes and
Ž .Crankshaw 1995 . Up to 16 tissue strips from the same

donor were allowed to equilibrate for 1 h during which
they were washed two to three times with PSS and the
resting tension was readjusted to 25 mN. Strips were then
challenged with 2 mM cloprostenol which remained in
contact with the tissues for the remainder of the experi-
ment. After 1 h incubation with cloprostenol, 50 nM
L670596 was added to prevent stimulation of TP receptors
Ž .Ford-Hutchinson et al., 1989 .

After 2 h exposure to cloprostenol, the mean force
developed during a 10 min control period was determined.
Two tissue strips were randomly assigned as temporal
controls, and where appropriate, were treated with vehicle.
The remainder of the strips were randomly assigned vari-

Žous drug treatments usually duplicate strips from the same
.donor were treated with the same agonist and a cumula-

tive concentration–effect experiment was performed, using
approximately half log unit concentration increases. Each
successive agonist concentration was in contact with the
tissue for 3 min before a 10 min data collection was taken.
Agonist additions continued until bath concentrations
spanned 5 log units or until further addition produced no
further change in mean force. At the completion of agonist
additions and without washing the baths, all tissue strips
were treated with 10 mM of the Ca2q channel blocker

Ž .D600 Fleckenstein et al., 1969 . After tissues had been
exposed to D600 for 15 min, a final 10 min recording was
taken. D600 reduced activity to basal tone and this was
used to define zero contractility.

Table 1
Ž .Effect of AH23848B 29 mM on prostanoid-induced inhibition of human myometrial activity in vitro

Ž . Ž .Concentration–effect curve parameters were determined in the absence Control and presence Treated of AH23848B in paired myometrial strips as
described in Section 2.
Data are means"S.D. mean; ns4; no significant difference in any parameter compared to control.

Compound Control Treated

pEC k E pEC k E50 max 50 max

Prostaglandin E 7.8"0.2 4"1 120"50 7.5"0.2 4"1 94"82

1-OH prostaglandin E 7.2"0.3 3"1 96"4 7.1"0.3 4"1 100"101

Misoprostol 6.6"0.06 4"1 100"10 6.8"0.1 4"1 98"5
16,16-dimethyl prostaglandin E 6.3"0.7 5"2 110"10 6.1"0.3 5"2 95"72

Butaprost 5.7"0.3 5"2 100"20 5.5"0.1 5"2 100"10
11-deoxy prostaglandin E 5.5"0.2 4"3 100"20 5.8"0.2 4"2 130"601

AH13205 5.5"0.2 3"1 97"5 5.2"0.3 3"1 110"20
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2.3.2. Quantification of prostanoid receptor agonist-in-
duced responses

The zero contractility value was subtracted from all
preceding values, which were then expressed as a percent-
age of the control period values. Drug effects were then
calculated according to the following equation:

E s D yC ryC 100Ž .Ž .x x x x

where E is the percentage inhibition produced by thex

drug at concentration x, D is the percentage of controlx

period activity developed in the presence of concentration
x of the drug, and C is the percentage of control periodx

activity developed in the time-matched control tissues for
the same time period. If C was less than 50% immedi-x

ately before the addition of D600, the experiment was

rejected. Concentration–effect curves were constructed
from the data obtained by fitting the following equation:

EsE q E yE r 1qeyk U Ž logCqpEC 50 .Ž . Ž .min max min

where E is the effect of the agonist, C is the molar
concentration of the agonist, k is a power coefficient and
pEC is the negative log of the molar concentration of the50

agonist that produces a half-maximal response.

2.3.3. Assessment of prostanoid receptor antagonist actiÕ-
ity

Only one concentration–effect experiment could be per-
formed reliably on each tissue strip. Therefore, antago-
nists’ effects were investigated by incubating separate
tissue strips from the same donor in the absence or in the

Fig. 3. Antagonism of prostaglandin E by AH6809 in cloprostenol-stimulated human non-pregnant myometrium in vitro. Concentration–effect curves for2
Ž . Ž . Ž . Ž . Ž . Ž .prostaglandin E in control ` and AH6809-treated tissues v , a 8.4 mM AH6809, b 16.8 mM AH6809, c 25.2 mM AH6809, d 42 mM AH6809.2

Each point is the mean with S.D. mean of 3 determinations.
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Fig. 4. Schild plot for the antagonism of prostaglandin E by AH6809 in2

cloprostenol-stimulated human non-pregnant myometrium in vitro. Data
from three independent experiments on tissues from different donors are
represented by the three different symbols. The line is the best-fit linear

Ž 2 .regression to the mean data r s0.88 .

presence of antagonist for 1 h prior to and throughout the
duration of an agonist concentration–effect experiment.
Normally, two strips were used at each concentration of
antagonist and two strips served as controls. pEC values50

were calculated as described above. Antagonist p A values2

were then determined according to the equation:

w xp A s log EC rEC y1 y log BŽ .Ž .2 50A 50C

where EC is the agonist EC in the presence of50A 50
w xantagonist, EC is the control agonist EC and B is50C 50

the molar concentration of antagonist. In the case of
AH6809 against prostaglandin E , the value was deter-2

mined graphically from multiple paired curves whereas in
other cases, an apparent p A was calculated from single2

antagonist concentration experiments.

2.4. Statistics

Values of pEC , k, and E from individual donors50 max

were the averages from paired strips. All reported values

are arithmetic means" the standard deviation of the mean.
Effects of antagonists on concentration–effect curve pa-
rameters were compared using a paired Student’s t-test,
values of P-0.05 were considered significant.

3. Results

Under the conditions of our experiments the inhibitory
EP receptor agonists prostaglandin E , 1-OH prostaglandin2

E , misoprostol, 16,16-dimethyl prostaglandin E , bu-1 2

taprost, 11-deoxy prostaglandin E , and AH13205 all1

caused concentration-dependent inhibition of human my-
ometrial contractility. Fig. 1 shows a sample trace of the
effect of cumulative addition of prostaglandin E com-2

pared to a time-matched control obtained in a parallel strip
from the same donor. Fig. 2 shows mean concentration–ef-
fect curves for all agonists. Concentration–effect curve
parameters determined from the data in Fig. 2 are shown in
Table 1 along with the concentration–effect parameters
obtained in matched strips in the presence of 29 mM
AH23848B. AH23848B had no effect on responses to any
of the agonists tested. AH23848B had no direct effect on
contractility, untreated tissues developed a mean contrac-
tile force of 28"3 mN during the ten min control period
whereas the corresponding value in matched, treated strips

Ž .was 27"6 mN ns19 .
The concentration–effect curve to prostaglandin E was2

shifted rightwards by AH6809 in a concentration-depen-
Ž .dent manner Fig. 3 . Individual Schild plots for three

independent experiments yielded a p A of 5.6"0.2 with a2

slope of 1.2"0.2. A Schild plot of all the data is shown in
Fig. 4. At a concentration of 42 mM, AH6809 also shifted
the concentration–effect curves to two other inhibitory EP
receptor agonists, misoprostol and 11-deoxy prostaglandin

ŽE , as well as to the DP receptor agonist BW245C Town1
.et al., 1983 ; but it did not shift the curve to the IP receptor

Ž . Ž .agonist cicaprost Coleman et al., 1990 Table 2 . AH6809
had no direct effect on contractility, untreated tissues
developed a mean contractile force of 24"9 mN during
the 10 min control period, whereas the corresponding

Ž .value in matched, treated strips was 23"10 mN ns23 .

Table 2
Ž .Effect of AH6809 42 mM on prostanoid-induced inhibition of human myometrial activity in vitro

Ž . Ž .Concentration–effect curve parameters were determined in the absence Control and presence Treated of AH6809 in paired myometrial strips as
described in Section 2.
Data are means"S.D. mean; ns4.

Compound Control Treated Apparent p A2

pEC k E pEC k E50 max 50 max

UMisoprostol 6.9"0.3 4.5"2.2 105"13 5.6"0.2 3.8"1.3 105"5 5.6"0.3
U11-deoxy prostaglandin E 5.9"0.7 4"6 106"35 5.0"0.2 6"6 95"22 5.1"0.91

UCicaprost 7.2"0.2 2.6"0.1 70"32 7.2"0.4 2.0"0.3 79"27 –
UBW245C 8.1"0.8 4.6"3.1 100"17 6.6"0.5 3.7"1.1 102"19 5.9"0.4

U
P-0.05 compared to control.
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Table 3
Ž .Effect of BW A868C 50 nM on prostanoid-induced inhibition of human myometrial activity in vitro

Ž . Ž .Concentration–effect curve parameters were determined in the absence Control and presence Treated of BW A868C in paired myometrial strips as
described in Section 2.
Data are means"S.D. mean; ns3; no significant difference in any parameter compared to control.

Compound Control Treated

pEC k E pEC k E50 max 50 max

Prostaglandin E 7.9"0.2 4.0"1.3 92"15 7.9"0.3 4.4"1.4 88"132

Misoprostol 6.8"0.4 6.1"3.5 92"10 7.0"0.3 4.0"2.2 95"4

Responses to prostaglandin E and misoprostol were2

unaffected by the selective DP receptor antagonist BW
Ž .A868C Giles et al., 1989 at a concentration of 50 nM

Ž .Table 3 .

4. Discussion

In this study, we sought to characterize the prostanoid
EP receptors coupled to relaxation in the human my-
ometrium using functional methods. The pharmacological
tools available for such an enterprise are limited, in that
most compounds have significant activity at more than one
receptor. However, the compounds used in this study were
among those used, in functional studies, to establish the

Žcurrent IUPHAR prostanoid receptor classification Cole-
.man et al., 1994b . Prostaglandin E , misoprostol, and2

16,16-dimethyl prostaglandin E produce potent excitation2

as well as inhibition of human myometrial contractility
Ž .Senior et al., 1991 . In order to assess the inhibitory
effects of these and other compounds, it was therefore
necessary to employ a technique that would allow us to
pharmacologically isolate the inhibitory component of the
response. Because of the lack of sufficiently selective
antagonists, we chose to use the cloprostenol-stimulation

Ž .technique Fernandes and Crankshaw, 1995 . The concen-
tration–effect curves in Fig. 2 show little sign of any
agonist-induced excitation, and therefore suggest that our
goal was attained. However, we may have underestimated
the relaxant potencies of some compounds if their excita-
tory EP receptor effects opposed their relaxant action in a
way that was not detectable by our methods.

The most likely explanation for the lack of effect of
AH23848B on responses to any of the agonists we tested
is that there is no significant role for EP receptors in4

prostanoid-induced relaxation of human myometrium
Ž .Brown and Crankshaw, 1995 . The possibility that our
preparation of AH23848B was inactive was ruled out
Ž .Brown, 1996 , since it produced antagonism of prosta-
glandin E -induced relaxation of the rat isolated trachea2

Ž .exactly as described by Lydford and McKechnie 1994 . In
light of a number of reports of AH23848B’s antagonism of

Žprostaglandin E in human systems De Vries et al., 1995;2
.Blaschke et al., 1996; Mukhopadhyay et al., 1997 , it also

now seems unlikely that the human EP receptor is suffi-4

ciently pharmacologically distinct from other species ho-
mologues to be AH23848B-insensitive. Piglet saphenous
vein functionally expresses only the EP subtype of the EP4

receptor, and in this preparation AH23848B has a p A of2
Ž .5.4 Coleman et al., 1994a . Thus, if the EP receptor-4

mediated the full response to any of the agonists we tested,
AH23848B should have produced an 8-fold shift in the
EC value for that agonist.50

AH23848B has recently been shown to act as a partial
Ž .agonist at the EP receptor in rat neutrophils Wise, 1998 .4

The lack of effect of the compound on control period
activity in the present study does not support any signifi-
cant agonist activity for AH23848B at inhibitory receptors
in human non-pregnant myometrium.

Since our results with AH23848B do not support the
involvement of EP receptors in prostanoid-induced inhibi-4

tion of human myometrial contractility, some explanation
must be found for the expression of EP receptor mRNA in4

Ž .human myometrium Senchyna and Crankshaw, 1995 .
One possibility is that the relative contribution of EP4

receptors to inhibition is so small as to be undetectable by
the functional studies we employed. Alternatively, EP4

receptors may be expressed on cells other than myometrial
smooth muscle, or, despite the presence of mRNA, not
expressed at all. All of these possibilities await further
experimentation.

The effect of AH6809 on the response to prostaglandin
Ž .E Fig. 4 is consistent with competitive antagonism at a2

single site, although we cannot exclude a more complex
action if prostaglandin E caused significant EP receptor2 1

activation in our preparation. Furthermore, its ability to
shift the concentration–effect curves to misoprostol and
11-deoxy prostaglandin E but not to the selective IP1

Ž . Ž .receptor agonist cicaprost Coleman et al., 1990 Table 2
suggests some selectivity of action. AH6809 also antago-

Ž .nised the DP receptor agonist BW245C Table 2 consis-
tent with its recognized property as a competitive DP

Ž .receptor antagonist Keery and Lumley, 1988 . At a con-
centration of 50 nM the selective DP receptor antagonist

Ž .BW A868C Giles et al., 1989 produces a 30-fold shift in
the EC value of BW245C in human non-pregnant my-50

Ž .ometrium Fernandes and Crankshaw, 1995 , so its lack of
effect on responses to prostaglandin E and misoprostol2
Ž .Table 3 rule out the involvement of the DP receptor in
the inhibition of myometrial contractility produced by
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Table 4
Comparison of relative molar potencies of EP receptor agonists in various preparations

Agonist Relative molar potencies, prostaglandin E s12

Pig saphenous vein Cat trachea Human myometrium

1-OH prostaglandin E NT NT 41
bMisoprostol NT 3.7 16

a b16,16-dimethyl prostaglandin E 2.8 20 322
a cButaprost 42 17 126
a d11-deoxy prostaglandin E 2.0 13 2001

a eAH13205 3100 29 200

a Ž .Milne et al. 1995 .
b Ž .Coleman et al. 1988 .
c Ž .Gardiner 1986 .
d Ž .Dong et al. 1986 .
e Ž .Nials et al. 1993 .
NT, not tested.

these compounds. We therefore conclude that AH6809,
blocks the inhibitory actions of prostaglandin E , miso-2

prostol and 11-deoxy prostaglandin E on human non-1

pregnant myometrium by action at an inhibitory EP recep-
tor.

Extensive functional studies with AH6809 in animal
tissues have not heretofore demonstrated significant in-

Ž .hibitory EP receptor blockade Coleman et al., 1990 .
Indeed, the compound has been used for receptor classifi-

Žcation purposes as an EP receptor antagonist Coleman et1
.al., 1994b . However, AH6809 had no affinity for the

recombinant mouse EP receptor and a K of 350 nM at1 i
Žthe recombinant mouse EP receptor Kiriyama et al.,2

.1997 . AH6809 has antagonistic activity at a putative
inhibitory EP receptor in human neutrophils with a p A2

Ž .value of 7.0 Li et al., 1995 . It also blocks prostaglandin
E -mediated inhibition of lipopolysaccharide-induced tu-2

mour necrosis factor-a generation by human monocytes
Ž .with an apparent p A of 5.4 Meja et al., 1997 . Further-2

more, AH6809 is an antagonist of the recombinant human
Ž .EP receptor Woodward et al., 1995 with a p A that we2 2

estimate from the data provided to be 6.5. In the absence
of compelling evidence to support the existence of an
alternate inhibitory EP receptor, our demonstration of an
AH6809-sensitive, AH23848B-insensitive mechanism sug-
gest that the inhibitory EP receptors in the human isolated
myometrium are predominantly of the EP subtype. The2

discrepancy between the p A value that we determined,2

and that found for the recombinant receptor is not surpris-
ing considering the inherent differences in the two tech-
niques.

Ž .AH6809 blocks both inhibitory this study and excita-
Ž .tory Senior et al., 1991 human EP receptors and is

therefore an unsuitable tool for receptor classification in
Ž .this species Woodward et al., 1995; Brown et al., 1997 .

Comparison of the relative molar potencies of inhibitory
EP receptor agonists in human myometrium with those in
pig saphenous vein, the archetype EP receptor preparation4
Ž .Coleman et al., 1994a; Milne et al., 1995 , and cat

trachea, an archetypal EP receptor-containing preparation2
ŽDong et al., 1986; Gardiner, 1986; Coleman et al., 1988;

. Ž .Nials et al., 1993 Table 4 reveals no striking similarities.
The lack of overall correlation could result from a possible
under-estimation of the relaxant potency of mixed agonists
in our experiments, together with the well-recognized in-
ter-species differences in G-protein coupled receptors.
However, the relative potencies of AH13205 and butaprost
can be compared with some confidence since there is no
evidence for any significant excitatory activity by either of
these compounds. The relative potencies of AH13205 to
butaprost are 1.6, 1.7 and 73 in human myometrium, cat
trachea and pig saphenous vein, respectively. Thus, these
limited agonist potency data also support the hypothesis
that the inhibitory EP receptors in the human isolated
myometrium are predominantly of the EP subtype.2

An isoform of the human EP receptor has been shown3

to couple to the stimulation of adenylyl cyclase when
Ž .over-expressed in surrogate cells Kotani et al., 1995 . If

such a mechanism were operative in human myometrium,
relaxation might be mediated by the EP receptor. How-3

ever, there is currently no evidence to support inhibition of
human smooth muscle contractility by a wild-type EP3

Žreceptor-mediated mechanism. Furthermore, sulprostone a
mixed EP rEP receptor agonist devoid of EP and EP3 1 2 4

.receptor activity produces purely excitatory responses in
Ž .human myometrium Senior et al., 1991 . Therefore, the

inhibitory responses that we observed are unlikely to be
mediated by the EP receptor.3

In conclusion, EP receptor agonists relax the human
isolated myometrium by an AH6809-sensitive, AH23848B-
and BW A868C-insensitive mechanism. This suggests that
the predominant receptor involved is the EP subtype.2
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