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Prostaglandins regulate many physiological functions, including reproduction, by
binding to specific plasma membrane receptors. In this study we evaluated the
regulation of PGF2\g=a\(FP) and PGE (EP3 subtype) receptors in ovine corpora lutea. In the
first study, tissue distribution of FP and EP3 receptors was evaluated in 13 ovine tissues.
FP receptor mRNA was present in 100-fold higher concentration in corpora lutea than
in other tissues. Similarly, [3H]PGF2\g=a\binding was much greater in luteal plasma
membranes than in membranes from other tissues. In contrast, EP3 receptor mRNA was
more uniformly distributed, with high concentrations in adrenal medulla, inner
myometrium, kidney medulla and heart. The distribution of [3H]PGE1 binding was

generally similar to EP3 mRNA, with the exception that ovarian stroma, endometrium
and outer myometrium had high [3H]PGE1 binding but low concentrations of EP3
receptor mRNA. The second study evaluated the action of PGF2\g=a\on luteal mRNA
encoding FP and EP3 receptors. Ewes had PGF2\g=a\or saline infused into the ovarian artery
and corpora lutea were removed at 0,1,4,12 and 24 h. FP receptor mRNA decreased by
50% at 12 and 24 h after infusion with PGF2\g=a\, whereas EP3 mRNA was unchanged.
Treatment of large luteal cells with PGF2\g=a\, phorbol didecanoate (protein kinase C
activator), or ionomycin (calcium ionophore) decreased FP receptor mRNA after 24 h
(P < 0.05). Glyceraldehyde 3-phosphate dehydrogenase mRNA was not changed by any
treatment. These results show that EP3 receptors are expressed in many tissues and
expression is not regulated by PGF2\g=a\. In contrast, FP receptors are primarily expressed
in corpora lutea and expression is inhibited by PGF2\g=a\.

Introduction
The primary role of PGF2 in regression of the corpus luteum
has been clearly demonstrated in many mammalian species.
The response to prostaglandins is thought to be mediated by
binding to specific receptors present on cellular plasma
membranes (Rao, 1974; Kimball and Lauderdale, 1975).
The mRNA sequences encoding a number of specific
prostaglandin receptors have been reported (for a review see

Narumiya, 1994). These receptors belong to the family of
seven trans-membrane domain receptors that are coupled to
G-proteins. A single FP receptor has been identified with the
mRNA sequence reported for cattle (Sakamoto et al, 1994),
mouse (Sugimoto et al, 1994), rat (Lake et al., 1994), human
(Abramovitz et al., 1994; Lake et al., 1994), and sheep (Graves
et al., 1995). In sheep, a second FP receptor has been
identified that appears to be an alternative mRNA splice
variant with a truncated C-terminus (Pierce et al., 1997). Four
pharmacologically distinct classes of PGE receptors have

been described and mRNA sequences reported (Coleman et
al., 1994). These are designated as EPj, EP2, EP3 and EP4.
Pharmacological characterization suggests that EP3 may be
the primary subtype in the corpus luteum (Anderson and
Wiltbank, 1995). The aim of the present study was to evaluate
the tissue specific expression of FP and EP3 receptor mRNA
and proteins and the regulation of these mRNAs by PGF2c( in
the corpus lüteum.

Materials and Methods

Animals
Western range or polypay ewes were used in this study. All

animal procedures were approved by the University of
Wisconsin or Colorado State University Animal Care
Committees. For all experiments, ewes were observed for
oestrus twice a day in the presence of a vasectomized ram.

For the first experiment five ewes were killed on days 10-12
of the oestrous cycle to assess the tissue distribution of FP and
EP3 receptor mRNA. Various tissues were removed as quickly

•Correspondence.
Received 7 November 1997.

Downloaded from Bioscientifica.com at 05/23/2023 08:24:12PM
via free access



as possible, immediately frozen in liquid nitrogen and stored
at -80°C until isolation of RNA and plasma membranes.

The effects of PGF2a on steady-state concentrations of
mRNA encoding FP and EP3 receptors were evaluated by
randomly assigning 31 ewes to receive an ovarian arterial
infusion of either 1 ml saline-1% (v/v) dimethyl sulphoxide
(DMSO) (control) or 1 pmol PGF2a (Sigma, St Louis, MO) in
1 ml saline-1% (v/v) DMSO on day 11 or 12 of the oestrous

cycle. Corpora lutea were surgically collected from control
animals (n = 3-4 ewes per time point) at 0,12 and 24 h after
infusion and from PGF2o-treated animals (n = 5-6 ewes per
time point) at 1, 4, 12 and 24 h after infusion. Luteal tissues
were weighed, immediately frozen in liquid nitrogen and
stored at -80CC until RNA isolation. Blood samples were

collected immediately prior to surgery or at the time of tissue
collection, allowed to clot, centrifuged at 500 g for 20 min and
serum stored at -20°C. Progesterone concentrations in luteal
tissue and serum were quantified by radioimmunoassay as

described by Guy et al (1995).
For the cell culture experiments ewes were synchronized

with an intravaginal progesterone (Steraloids Inc., Wilton,
NH) sponge (250 mg) for 5 days and superovulated with 1000
iu equine chorionic gonadotrophin injection 1 day before
removal of the sponge to obtain corpora lutea for isolation of
large and small luteal cells. On day 11 or 12 after oestrus, ewes

were anaesthetized and corpora lutea were removed by
midventral surgery. Corpora lutea were brought to the
laboratory in medium 199 (M199) (Sigma Chemical Co., St
Louis, MO) and sliced into pieces within 15 min of removal.
Large and small luteal cells were purified by centrifugal
elutriation as described by Tsai and Wiltbank (1997).

Cell culture and hormonal treatment

Large luteal cells were plated in 24-well tissue culture
plates in M199 supplemented with 0.1% (w/v) BSA, 1 pg
insulin ml-1 and 100 pg high density lipoprotein ml-1 for
16-18 h (25 000 cells per well). Cells were then washed (x 3)
in M199 with 0.1% (w/v) BSA and treated with PGF2a
(100 nmol L1), ionomycin (1 pmol l"1; Calbiochem, La Jolla,
CA), phorbol didecanoate (PDD, 10 nmol  "1; Sigma Chemical
Co., St Louis, MO), or control medium for 24 h (replicated on
four different occasions). mRNA was isolated at the end of
the experiment for quantification of specific transcripts for
FP receptors. Culture media were collected and stored at
-20°C for determination of progesterone.

RNA isolation
Tissues were ground under liquid nitrogen and

homogenized using a polytron homogenizer. For
determination of FP and EP3 receptor mRNA tissue
distribution, total RNA was isolated using the single-step
method of RNA isolation as described by Chomczynski and
Sacchi (1987). For evaluation of PGF2a action on FP and EP3
receptor mRNA in corpora lutea, poly(A)+ RNA was purified
with oligo(dT) as described by Badley et al (1988) and
modified by Guy et al. (1995). In cultured luteal cells,

poly(A)+ mRNA was directly isolated using magnetight™
oligo(dT) magnetic beads as described by Tsai and Wiltbank
(1997). Concentrations of RNA were determined by
absorption at 260 nm. RNA was aliquoted and stored at
-80°C until analysed.

Quantification ofmRNA transcriptsfor FP and EP3
receptors and GAPDH

Construction of ovine FP and EP3 receptor DNA standards
and competitors was carried out as described by Tsai et al
(1996). Standards and competitor DNAs for ovine
glyceraldehyde 3'-phosphate dehydrogenase (GAPDH) were
constructed by reverse transcription-polymerase chain
reaction (RT-PCR) using bovine GAPDH primers. The pair of
primers G3A (5' TGTTCCAGTATGATTCCACCC 3') and G3B
(5' TCCACCACCCTGTTGCTGTA 3'), designed according to
a bovine partial cDNA sequence (L. A. Schuler, S-J. Tsai and
M. C. Wiltbank, unpublished), specifically amplified a PCR
product of 841 base pairs (bp) from ovine mRNA. This cDNA
was cloned into PCR 2.1 vector (Invitrogene, San Diego, CA)
and sequenced. The competitor DNA was amplified from the
standard DNA plasmid using primer G3A and G3C (5'
TCCACCACCCTGTTGCTGTAGCCTAGAATGCCCTTGA
3') and cloned into PCR 2.1 vector. This resulted in a deletion
of 133 bp of the 3' sequence from the standard DNA but
retained the G3B primer sequence. All plasmids were
linearized by appropriate restriction enzymes and in vitro
transcribed using T7 RNA polymerase (Promega, Madison,
WI). In vitro transcribed RNAs were precipitated twice using
100% ethanol and 0.3 mol sodium acetate L1 (pH 4.0)
following the removal of DNA by incubation with RNase-
free DNase I (Boehringer Mannheim, Indianapolis, IN) at
37°C for 15 min.

In the tissue distribution study, the number of FP and EP3
receptor transcripts was quantified by quantitative,
competitive RT-PCR (Wang et al, 1989). Each unknown RNA
preparation was incubated with various amounts of specific
competitor RNA and an equimolar method was used to
calculate the amount of specific RNA in the unknown samples
(Wang et al, 1989). For subsequent studies, specific transcripts
for FP and EP3 receptors and GAPDH were quantified by a

standard curve, quantitative competitive RT-PCR (SC-QC-
RT-PCR) procedure as previously described (Tsai et al., 1996;
Tsai and Wiltbank, 1996). Briefly, 18 pi of master mix (50 mmol
Tris-HCl H (pH 8.3), 75 mmol KC1 H, 3 mmol MgCl2 H,
10 mmol dithiothreitol l"1, 100 pmol random hexamer H,
0.2 pmol dNTPs H, and 40 U SuperScript™ RNase H- reverse

transcriptase (GIBCO BRL, Gaithersburg, MD) containing a
fixed amount of competitor RNA (10 amole per reaction for FP
receptor and GAPDH, 0.1 amole per reaction for EP3 receptor)
was transferred to 0.2 ml PCR tubes (USA Scientific, Ocala,
FL). For producing a standard curve, eight serial dilutions of
standard RNA (native) in 2 pi were added to tubes containing
master mix. RNA (2 pi) prepared from each sample was added
to reaction tubes. Reverse transcription was carried out at
42°C for 60 min and stopped by heating at 95°C for 10 min.
Synthesized cDNA was subjected to PCR amplification (25
cycles for FP receptor and GAPDH and 33 cycles for EP3
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receptor) using the following programme: denaturation at
95°C for 30 s, annealing at 57°C for 30 s and elongation at 72°C
for 30 s followed by an incubation at 72°C for 5 min. PCR
products (10 pi) were separated on a 5% acrylamide gel. The
intensity of bands were quantified by the Collage™ software
(Fotodyne, Heartland, WI) on a Macintosh computer (Fig. 1).

Receptor assays for PGF2a and PGEi
The receptor assays were similar to previously published

procedures for PGF2a receptor assays (Wiltbank et al., 1995)
but with standard curve methodology rather than Scatchard
analysis because of the low amounts of plasma membrane
available from some tissues (Wiepz et al., 1992). Briefly,
tissues were homogenized in a glass homogenizer and
plasma membrane isolated by differential centrifugation
(Wiltbank et al, 1995). Plasma membrane was resuspended
in assay buffer (pH 6.0) containing 20 mmol 2[N-
morpholinojethanesulphonic acid (MES) l"1, 10 mmol CaCl2
l-1,10 mmol MgCl2 H, 0.02% (w/v) NaN3 and 0.1% gelatin to
a concentration of 100 or 200 pg of plasma membrane protein
(50 pi)-1. The plasma membrane was incubated with 25 pi of
[3H]PGF2a (0.3 pmole 5,6,8,9,ll,12,14,15-3H-N-PGF2a specific
activity 168.0 Ci mmol"1; New England Nuclear, Boston, MA)
with or without a 2000-fold excess of non-radioactive PGF2a
(PGF2a free acid, No. 16010; Cayman Chemical Co., Ann
Arbor, MI) in a final volume of 100 pi in 96-well round-
bottom polystyrene assay plates (Corning Inc., Corning, NY).
Plates were incubated for 20 h at 4°C on a vibrating titre plate
shaker. Bound and free PGF2a were separated on a cell
harvester (Mini-Mash II, BioWhittaker, Walkersville, MD)
and bound radioactivity was determined. Similar
procedures were carried out for the PGE assay using
[3H]PGEj (0.3 pmole 5,6-3H-N-PGE,; specific activity
56.0 Ci mmol1; New England Nuclear, Boston, MA) with or
without a 2000-fold excess of non-radioactive PGEt (No.
13010, Cayman Chemical Co., Ann Arbor, MI). Binding of
PGE, rather than PGE2 was evaluated because previous
studies have shown that PGE2 binds to the FP receptor and
thus produces erroneously high binding values in tissues
such as the corpus luteum that have high FP receptor
concentrations (Anderson and Wiltbank, 1995).

Statistical analysis
Data were analysed with one-way analysis of variance

using a general linear model procedure in SAS/STAT® (1989)
(SAS Inst. Inc., Cary, NC). Fisher's least significant difference
was used to compare means in each analysis with oc = 0.05.

Results

Distribution ofFP and EP3 in ovine tissues
The steady-state concentration of mRNA encoding FP

receptor was highest in the corpus luteum with quantities of
luteal FP mRNA at least 100-fold greater than those found in

(a) Amount of N-EP3 added (amole)
M 1.28 0.64 0.32 0.16 0.08 0.04 0.02 0.01 NC

 - -1
-2.0 -1.0 0.0 1.0

Log (initial N-EP3 added) (amole)

Fig. 1. Standard curve methodology of quantitative competitive
reverse transcription-polymerase chain reaction (RT-PCR) using
ovine EP3 receptor. Different concentrations of native EP3 RNA
(N-EPy 1.28-0.01 amole) were subjected to 33 cycles of RT-PCR
amplification in the presence of 0.1 amole per reaction of competitor
RNA (C-EP3). PCR products were then separated on a 5% acrylamide
gel, stained with ethidium bromide and visualized under ultraviolet
illumination, (a) The upper bands correspond to N-EP, (417 base
pairs (bp)) and the lower bands correspond to C-EP3 (329 bp). The
band intensities were analysed by Collage™ and logarithmically
transformed ratios were plotted against logarithmically transformed
initial amounts of N-EP3 added in the RT-PCR reaction. M, 1 kb
DNA molecular weight marker; NC, negative control omitting
reverse transcriptase. (b) The standard curve used to calculate EP3
receptor transcripts in the sample.

any other tissue (Table 1). The distribution of binding of
[3H]PGF2a followed a similar pattern to FP mRNA
concentration, with substantial binding in luteal tissue but
low binding in other tissues.

The distribution of EP3 mRNA was distinct from that of FP
mRNA, with highest concentrations in the adrenal medulla,
inner myometrium, kidney medulla and heart, whereas low
amounts were detected in the corpus luteum and other tissues
(Table 1). Binding of PGEj was highest in the ovarian stroma,
adrenal medulla, kidney medulla, endometrium, myometrium
(inner and outer) and heart. Other tissues (corpus luteum,
adrenal cortex, lung and liver) had medium binding values,
whereas kidney cortex, stomach and skeletal muscle had
values that are close to background values (Table 1).

Effects ofPGF2aon the steady-state concentration ofmRNA
encoding FP and EP3 receptors

In all assays there was no significant difference among 0,
12 and 24 h saline groups (P > 0.1). Therefore, data from these
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Table 1. Comparison of mRNA encoding FP and EP3 receptors and binding of prostaglandin F2a and
Ej in different ovine tissues

PGE, receptors EP3 receptor mRNA PGF2a receptors FP receptor mRNA
Tissue (fmol mg-1 protein) (amol µg""' total RNA) (fmol mg"' protein) (amol µg~1 total RNA)

Corpus luteum 86
Ovarian stroma 300
Adrenal cortex 66
Adrenal medulla 214
Kidney cortex 9
Kidney medulla 187
Endometrium 127
Outer myometrium 164
Inner myometrium 123
Lung 76
Heart 166
Liver 63
Stomach 17
Skeletal muscle 9

0.3 ± 0.2
ND
ND

66.0 ±40.0
ND

15.0 ±6.0
ND
ND

31.0 ±21.0
ND

11.0 ±6.0
ND
ND
ND

2396
90
22
43
41
39
15

43
20
30
40
18
20
16

12 307 ±2001
83 ±17

ND
68 ±29

ND
6±1
ND
ND

8±1
44±8

ND
ND
ND
ND

ND, not detectable in the assay (0.1 amol µg~l total RNA for EP3 receptor and 1 amol µg~] total RNA for FP receptor).
Tissues from each ewe (n = 5) were assayed separately for mRNA and tissues from the five animals were pooled for the receptor
assay (conducted in duplicate on two occasions).

Table 2. Effect of prostaglandin F2a on ovine luteal and serum progesterone concentration and luteal
mRNAs encoding FP and EP3 receptors and GAPDH

Time after Serum Luteal Luteal
PGF2a progesterone mass progesterone FP receptor EP3 receptor GAPDH
treatment* (ngmh1)* (mg)* (ngmh1)* (fmol µg-1 mRNA) (amol µg-, mRNA) (fmol µg-1 mRNA)

Control (10)
lh(6)
4 h (5)
12 h (5)
24 h (5)

1.7 ± 0.1a
1.1 ±0.1bc
1.4±0.2ab
0.8 ± 0.1e
0.2±0.1d

590 ± 20"
530±40»b
650 ± 60a
530 ± 70ab
400 ± 30b

18.0 ± 1.9a
15.2 ± 2.6a
14.6 ± 1.7a
12.9 ± 2.4ab
6.7±1.4b

387 ± 67a
480 ± 61a
339±28ab
186±47b
161±41b

23±4a
20±5a
19±3a
23 ±7»
21±4a

58±7a
53 ±6»
51 ± 4"
50±8a
52±4a

abcdValues within columns with different superscripts are significantly different (P < 0.05).
*Numbers in parentheses represent numbers of animals.
fData have been published previously (Guy et al., 1995).
Note that units for concentration of specific mRNA in this table (fmol pg-' mRNA or amol pg"' mRNA) are different from the units
used in Table 1 (amol pg ' total RNA).

groups were combined into one control group. As reported
previously (Guy et al, 1995), serum progesterone
concentrations decreased to 47 and 12% of the control values
by 12 and 24 h after PGF2a infusion, respectively (Table 2).
Twenty-four hours after treatment, luteal mass and luteal
progesterone concentration decreased to 68 and 37% of
control values, respectively (Table 2).

mRNA for FP receptor started to decrease 4 h after PGF2a
infusion and was reduced to 50% of the control group
(P < 0.05) after 12 h (Table 2). The concentration of mRNA
encoding GAPDH was similar at all time points examined
(Table 2,  > 0.1). EP3 mRNA was present at much lower
concentrations than FP mRNA in the corpus luteum
(-0.05%). There was no change in EP3 mRNA concentration
after PGF2ct treatment (P > 0.1).

Effects ofpharmacological activators on FP receptor mRNA
and progesterone production in large luteal cells

The concentration of FP receptor mRNA was greater in
large luteal cells compared with small luteal cells. Large
luteal cells contained 7314 ± 829 copies of FP receptor mRNA
per cell, while small luteal cells contained 226 ± 54 copies per
cell (determined from luteal cells from four different
animals). Treatment of large luteal cells with PGF2o decreased
the steady-state concentration of mRNA for FP receptor
(Fig. 2,  < 0.05,  = 4 ewes per treatment). Treatment with
ionomycin or PDD but not ethanol (control) also decreased
the steady-state concentration of mRNA encoding FP
receptor by 24 h (Fig. 2,  < 0.05,  = A ewes per treatment).
In control cells, mean progesterone production was
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Fig. 2. (a) Steady-state concentrations of mRNA encoding FP
receptor in ovine large luteal cells 24 h after different treatments.
Bars with different letters are significantly different (P < 0.05). (b)
Ethidium bromide stained PCR products separated on 5%
acrylamide gel. The upper bands correspond to FP receptor
amplified from mRNA sample (288 base pairs (bp)) and the lower
bands correspond to competitor amplified from competitive RNA
(233 bp). PDD, phorbol didecanoate (a protein kinase C activator).

0.66 ± 0.09 pg per cell per hour. Treatment of large luteal cells
with PGF2a, ionomycin or PDD decreased progesterone
production (Fig. 3,  < 0.05).

Discussion
The intracellular mechanisms regulated by PGF2a during
luteolysis are incompletely defined. In this study we report
that PGF2a downregulates the expression of mRNA for its
receptor. The steady-state concentration of mRNA encoding
FP receptor was decreased by treatment of ewes with PGF2a
or by treatment of large luteal cells with PGF2a in vitro. This
decrease did not occur acutely (within 1 h) but required more

than 4 h before it was detectable. The decrease in FP receptor
transcript was temporally associated with decreases in luteal
mass and luteal progesterone concentration. Similar to the
findings of Juengel et al. (1996), there was not a rebound in
FP receptor mRNA 24 h after PGF2a treatment. This decrease
in FP receptor mRNA was not due to a PGF2a-induced non¬

specific decrease in all luteal mRNA because EP3 and
GAPDH mRNA concentrations were not changed by PGF2a
treatment. In addition, we previously found that PGF2a
induces a marked increase in steady-state concentrations of
mRNA encoding prostaglandin G/H synthase-2 (Tsai and
Wiltbank, 1997) and monocyte chemoattractant protein-1
(Tsai et al., 1997) in these same tissues. Therefore, mRNA
encoding FP receptor appears to be downregulated by
homologous ligand.

CD
 .
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0.6
i

CD
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_ .

CD
c:
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0.2

0.0
lonomycin PDD

Fig. 3. Media progesterone concentration after culture of ovine large
luteal cells with different treatments. PDD, phorbol didecanoate
(a protein kinase C activator). Bars with different letters are

significantly different (P < 0.05).

The number of receptors for PGF2a decrease in non¬

pregnant sheep at approximately the time of luteolysis
(Wiepz et al., 1992). This is consistent with the concept of
downregulation by homologous ligand. Other studies using
cattle (Sakamoto et al., 1995) and pigs (Estui et al., 1995) have
also found a decrease in FP receptors after PGF2a treatment or

luteolysis. This decrease in PGF2a receptors could be caused
by occupancy or downregulation of FP receptor protein, as

well as a decrease in FP receptor synthesis due to a decrease
in FP receptor mRNA. A study using bovine ovaries from an
abattoir and northern blot analysis reported that regressed
corpora lutea had lower concentrations of FP receptor
mRNA compared with large functional corpora lutea of the
oestrous cycle or early or midpregnancy (Sakamoto et al.,
1995). In addition, two further studies in sheep indicated that
PGF2a treatment or luteolysis were associated with a

decrease in FP receptor mRNA (Rueda et al., 1995; Juengel et

al., 1996). In contrast, a recent study using rats indicated that
FP receptor mRNA was increased after treatment of rats with
a PGF2o analogue (Olofsson et al., 1996). It is possible that
there are species differences in the regulation of FP receptor
mRNA.

Concentrations of mRNA encoding other receptors
including the LH receptor are decreased by treatment with
homologous ligand (Segaloff et al., 1990). This mechanism
would decrease expression of protein for the homologous
receptor at the same time that receptors are downregulated
by internalization and degradation mechanisms. It is
suggested that these mechanisms would prevent over-

stimulation of cells at a time of high ligand concentrations. It
is not clear what evolutionary advantage would be derived
from homologous downregulation of FP receptors in the
PGF2a system. It is unlikely that the decrease in FP receptors
is important for maternal recognition of pregnancy because
FP receptor protein and mRNA remain high during
pregnancy (Wiepz et al, 1992; Rueda et al, 1995; Sakamoto
étal, 1995).

It is known that treatment of large luteal cells with PGF2a
increases inositol phosphate accumulation (Jacobs et al.,
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1991), free intracellular calcium concentrations and
activation of protein kinase C (Wiltbank et al, 1991). In this
study, treatment of large luteal cells with ionomycin
(increases free intracellular calcium concentration) and PDD
(activates protein kinase C) decreased the steady-state
concentration of mRNA encoding FP receptor. These results
are consistent with the previous findings that activation of
protein kinase C with phorbol ester in vivo decreases FP
receptor mRNA in a manner similar to PGF2a treatment

(Juengel et al, 1996). It is not clear whether this
downregulation of mRNA encoding FP receptor is mediated
by inhibition of transcription or increasing mRNA
degradation.

A recent study of the bovine FP receptor gene has revealed
two alternative transcription start points with corresponding
promoters termed A and  (Ezashi et al., 1997). Transfection
of bovine luteal cells with promoter A linked to a reporter
gene produced very low levels of expression and activation
of promoter activity after phorbol ester treatment. This is in
contrast to the results from the present study and with those
of other studies showing that luteolysis, PGF2a, or phorbol
ester decrease FP receptor mRNA concentration (Rueda et al,
1995; Sakamoto et al, 1995; Juengel et al, 1996). This
discrepancy is unlikely to be due to species differences
between sheep and cattle because other studies are

consistent with PGF2a inhibiting FP receptor mRNA
concentrations in bovine corpora lutea similar to ovine
corpora lutea (Sakamoto ef al, 1995; Tsai and Wiltbank, 1998).
The large luteal cells are the primary cell type expressing FP
receptor mRNA in the corpora lutea. It is possible that there
were few transfected large luteal cells in the study of Ezashi
et al. (1997) because bovine large luteal cells are extremely
fragile during dissociation procedures (M. C. Wiltbank, L. E.
Anderson, M. H. Mayan and G. D. Niswender, unpublished
results). Therefore, the reported results using the FP receptor
promoter may not pertain to normal regulation of FP
receptor expression in the corpus luteum because the key
luteal cell type was not transfected. In the same study,
forskolin failed to stimulate FP promoter activity (Ezashi et
al., 1997), which is also in contrast to FP receptor expression
patterns in bovine granulosa cells (Tsai et al., 1996), human
granulosa luteal cells (Ristimaki et al., 1997) and mouse

corpora lutea (Sugatani et al, 1996). Therefore, determination
of transcriptional expression mechanisms or mRNA
degradation mechanisms that mediate changes in FP
receptor concentrations require further research.

The expression of mRNA encoding the FP receptor is
clearly tissue specific with much greater expression in the
corpus luteum than in other tissues. Luteal expression of FP
receptor mRNA and protein is localized to the large luteal
cells (Fitz et al., 1982; Sakamoto et al., 1995; Juengel et al.,
1996). The abundance of FP receptor mRNA and binding of
radiolabelled PGF2a in the corpus luteum is consistent with
luteal PGF2a binding being due to this single gene product.
Further evidence for a single gene product is provided by FP
receptor knockout mice in which luteolysis, normally
associated with parturition, is eliminated (Sugimoto et al.,
1997). The gene for this receptor is likely to be regulated
by tissue-specific transcription factors which may be
preferentially expressed in large luteal cells. In contrast, the

expression of EP3 receptor mRNA was more widely
distributed, with only a moderate expression in the corpus
luteum. Inconsistencies in distribution of EP3 mRNA and
PGEj binding suggest the presence of other receptors that
bind PGEj, such as the EP2 receptor (Coleman et al., 1994).

In conclusion, this study has used a quantitative approach
to demonstrate that FP receptor mRNA and PGF2a binding
are present at much greater concentrations in the corpus
luteum than in other tissues. This preferential distribution is
not observed for EP3 receptor mRNA or PGEj binding.
Furthermore, the concentrations of mRNA encoding the FP
receptor are decreased by homologous ligand, apparently by
activation of the free calcium-protein kinase C intracellular
effector system.
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