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    Abstract

      Our previous study (Vesin et al., 1978, Mol. Pharmacol. 14: 24-37) showed that arachidonic acid, a precursor of prostaglandins, can elicit contractions of the estrogen-treated rat myometrium and stimulate cAMP accumulation in myometrium and endometrium. The present investigation characterizes the nature of the prostaglandin material(s) involved in the arachidonic acid responses. All prostaglandins tested were active contractile agents (PGF2a > PG2 > PGI2 > 6-keto-PGF1α). Only PGE2 and PGI2, but not 6-keto-PGF1a could induce, marked increases in intracellular cAMP in both tissues. PGI2 was more active than PGE2, although maximal responses were similar in magnitude for both compounds. Prior treatment of the uterine tissues with prostacyclin synthesis inhibitors viz. tranylcypromine and 15-hydroperoxy arachidonic acid (HP-AA), antagonized cAMP elevations caused by arachidonic acid, suggesting that PGI2 might be involved. In contrast, tranylcypromine did not affect the arachidonic acid-induced contractions. Further experiments demonstrate that arachidonic acid treatment also stimulates the concomitant release from the myometrium and endometrium of a platelet antiaggregatory material that could be identified as PGI2 by the following criteria: a) it shared the chemical lability of authentic PGI2, b) its generation was abolished by prior treatment of the tissue with indomethacin, tranylcypromine or HP-AA and c) 6-keto-PGF1α, the end product of PGI2 was the major prostaglandin generated from [14C]arachidonic acid in myometrial and endometrial homogenates. No PGE2 or PGD2 could be detected. Basal values of PGI2 released were similar for both uterine tissues (about 60 pmol/g tissue) and were increased with arachidonic acid to 130 pmol PGI2/g tissue. Such local PGI2 concentrations were sufficient to account for the twofold increment in tissue cAMP, which was similarly induced by corresponding concentrations of authentic PGI2. Quantitative correlations, PGI2 versus cAMP, could also be demonstrated under conditions of enhanced PGI2 generation from endogenous arachidonic acid (e.g., during isolation and stripping of the myometrium). These data indicate that locally generated PGI2 could not be implicated in the contractile effect of arachidonic acid. They do offer strong suggestive evidence that endogenous PGI2 largely contribute to the modulation of intracellular cAMP levels in the myometrium and endometrium.
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