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Abstract-On c#tudying the interaction of various ligands with the pharmacologically defined, recombinant 
human EP, receptor (Regan et al., Mel PharmacoZ46: 213-220, 1994). we discovered that the putative EP, 
receptor antagonist 6-isopropoxy-9-oxoxanthene-2-carboxylic acid (AH 6809) also has affinity for the human 
EP, receptor. Moreover, AH 6809 behaved as an EP, receptor antagonist and inhibited prostaglandin & 
@GE&)-stimulated increases in cyclic AMP. These findings have significant implications for studies that employ 
AH 6809 to determine the pharmacological basis of PC&-induced responses in human cells and tissues. 
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The pharmacological basis of prostanoid biology is complex 
and was not established until recently. The current receptor 
classification, which proposed that each of the primary natural 
prostanoids preferentially interacts with a discrete receptor, was 
derived according to the potency rank orders of natural pros- 
taglandins in certain preparations and the functional selectivity 
of synthetic prostanoid analogs [ 1, 21. Separate receptors for 
prostaglandms D,, E,, F,,, and I, and thromboxane A, were 
designated DP, EP, FP, IP and TP, respectively. Further subdi- 
vision of the EP receptor emerged based on the activity of the 
antagonists SC-19220 and AH 68098, which selectively block 
the EP, receptor subtype [l-3]. 

The biochemical basis of this receptor heterogeneity has now 
been established by clonirlg the genes that encode for each of 
the prostanoid receptors. Heterologous expression of these re- 
combinant receptors in cultured cell lines will now allow the 
pharmacology of these receptors to be studied directly without 
the complicating factors associated with the pharmacological 
interpretation of functional studies. Recently, we cloned a 
cDNA that encodes a novel human prostaglandin receptor that 
has only -30% amino acid sequence homology to previously 
cloned EP receptors and which has characteristics that are con- 
sistent with the pharmacologically defined EP, receptor [4]. 
Thus, in common with th: native human EP, receptor [5, 61, 
this novel receptor interacts with butaprost and recognizes other 
prostaglandin E analogs cl,aimed to be EP, receptor selective in 
isolated laboratory animal tissue studies [l-3]. Upon studying 
the pharmacology of this human EP, receptor, we discovered 
unexpected activity associated with the purported EP, antago- 
nist AH 6809. 

Materials and Methods 

A plasmid for expressing the recombinant human EP, recep- 
tor was prepared as previously described and transfected into 
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0 Abbreviations: AH 6809, 6-isopropoxy-9-oxoxanthene-2- 
carboxylic acid; PGE,, prortaglandin E& DEAE. diethylamino- 
ethyl; CAMP, cyclic adenosine monophosphate; and DMEM, 
Dulbecco’s modified Eagle’s medium. 

COS-7 cells using DEAE-dextran and DMSO shock [4, 71. 
Three days after transfection, the cells were harvested and used 
for radioligand binding studies performed under conditions 
identical to those reported previously [4]. Transfected cells 
were prepared for CAMP studies by splitting them into 24-well 
plates after 1 day, followed by 2 additional days of culture in 
DMEM containing 5% fetal bovine serum. Formation of CAMP 
was determined according to a protein kinase A binding assay 
as previously described [4, 81. AH 6809 was prepared in solu- 
tions containing 0.1% polysorbate 80. 

Results 

The ability of AH 6809 and unlabeled PGE, to compete with 
5 nM [3H]PGE, for the recombinant human EP, receptor bind- 
ing site is depicted in Fig. 1. AH 6809 appeared to have distinct 
affinity for the EP, receptor, and substantial competition was 
apparent at a concentration of 10 plvl (Fig. 1). 

Figure 2A shows concentration-response curves for PGE, 
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Fig. 1. Inhibition of [‘H]PGE, binding by unlabelled PGE, (0) 
and AH 6809 (Cl). Values are means * SEM of three separate 
experiments performed in duplicate. Specific binding (reprc- 
sented by approximately 2000 displaceable counts per assay) 
for the three experiments was 49.49 and 508, with binding to 
the filter included in the calculation of non-specific binding. 
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Fig. 2. Effects of PGE, and AH 6809 on CAMP formation in COS-7 cells transfected with the human EP, receptor. Panel A shows 
concentration-response curves for PGE, (0) and AH 6809 (Cl). Panel B shows concentration-response curves for PGQ in the 
absence (0) and presence of 10 @I AH 6809 (Cl). Panels A and B are separate experiments in which triplicate determinations were 
made for each point; the average standard deviation for each point was -10%. The experiments were repeated two additional times 
with similar results. In panel A, the EC,, of PC& was 8 nM and in panel B it was 6 nM. The EC,, of PGEz in the presence of AH 

6809 was 178 nM. 

and AH 6809 for the stimulation of CAMP production in COS-7 
cells transiently transfected with the human EP, receptor. For 
PG& there was an approximately 7-fold stimulation of CAMP 
formation with an s.csO of 8 * 3 nM. In contrast, AH 6809 
produced no increase in CAMP at concentrations up to 10 @I. 
In Fig. 2B, the effect of IO pM AH 6809 on PGEz-induced 
CAMP formation was examined. Consistent with competitive 
inhibition, AH 6809 shifted the concentration-response curve 
for PGE, approximately 30-fold to the right. 

To verify that the inhibition afforded by AH 6809 was se- 
lective for CAMP formation associated with EP, receptor stim- 
ulation, its activity against forskolin and Bz-adrenoceptor-me- 
diated increases in CAMP was examined in COS-7 cells. Graded 
concentrations of AH 6809 (10-*-10-5 M) did not affect the 
increase in CAMP produced by I pM forskolin. Furthermore, in 
COS-7 cells tmnsfccted with an expression vector for the hu- 
man h-adrenoceptor, AH 6809 did not inhibit isoproterenol- 
stimulated CAMP formation (data not shown). 

The ability of AH 6809 to behave as an antagonist at the 
prostanoid EP, receptor is widely regarded as an important 
facet of EP receptor pharmacology. Although AH 6809 exhibits 
weak antagonism at DP and TP receptors [3], within the EP 
receptor family it appears to possess a high degree of selectivity 
for the EP, receptor with no measurable activity at EP2 [l] or 
EP, [9, lo] receptors. Thus, in laboratory animal preparations, 
AH 6809 has been employed successfully in characterizing EP 
receptor subtypes [ 11. 121. 

In contrast to these previous findmgs with AH 6809. studies 
using recombinant human EP receptors have yielded some un- 
expected results. The affinity of AH 6809 for the pharmacolog- 
ically defined human EP, receptor [4] was not dissimilar to that 
reported for the human EP, receptor 1131. AH 6809 did not 
stimulate the human EP, receptor but antagonized PGE,-in- 
duced increases in CAMP. Other human EP receptors, such as 
the EP, receptor variants similarly transfected in COS-7 cells 
[14] and a murine EP receptor positively coupled to adenylate 
cyclase [15], do not appear to interact with AH 6809. 

In summary, AH 6809 appears to behave as a competitive 
antagonist at both human EP, and EP, receptors. This pharma- 
cological activity profile should be taken into consideration 
when using AH 6809 to determine the physiological role of EP 

receptors in mediating the effects of IX& on human cells and 
tissues. 
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