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L DRE B Roles of prostaglandin F,, and cortisol in regulating bovine uterine and ovarian function
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The objective of this study was to determine the roles of prostaglandin F,, (PGF) and cortisol in the regulation of
bovine uterine and ovarian functions in vivo. In the first experiment, injection of a PGF analogue induced more than a
twofold increase in the level of PGF in uterine venous (UV) plasma between 0.25 and 1 h after injection, but it did not
affect the level of PGF in ovarian venous (OV) plasma. Injection of PGF significantly increased (P<0.05) the
concentrations of cortisol in OV, UV and jugular venous (JV) plasma between 0.5 and 1 h after injection. The cortisol
levels in OV, UV and JV plasma were similar. The PGF levels in UV plasma decreased after cortisol reached its highest
levels. In a second series of experiments, intravaginal application of cortisone increased plasma concentrations of
cortisol between 0.5 and 1.5 h after application in UV, at 0.5 h in vena cava caudalis (VCC),at 1 hinJV and at 1.5h in
aorta abdominalis (AA). The plasma concentrations of PGF in UV and the plasma concentration of a PGF metabolite in
JV increased between 0.5 and 1 h, and then decreased to near the levels observed before cortisone treatment at 2 h. The
levels of PGF in UV blood plasma decreased after cortisol reached its highest levels. In a third series of experiments,
plasma concentrations of progesterone (P4) were lower in cortisol-treated heifers than in control heifers (application of
gel only) on Days 17 and 18 of the estrous cycle. However, inter-estrus intervals were not different between control and
cortisol-treated animals (P<0.05). Moreover, treatment with metyrapone, an inhibitor of cortisol biosynthesis, increased
P4 and prolonged the luteal phase (P<0.05). Interestingly, in inseminated heifers, pregnancy rate was greater (P<0.05) in
cortisol-treated animals than in control animals (9/12, 75% vs. 7/12, 58%, respectively), whereas pregnancy rate was
lower (P<0.05) in metyrapone-treated animals than in control animals (2/12, 16.7% vs. 7/12, 58 %, respectively).

The overall results of the present study indicate that 1) the uterus rather than the ovary increases PGF production
in response to PGF injection, 2) the reproductive tract (uterus and/or vagina) has the capacity to convert cortisone to
cortisol and that cortisol may act to reduce the excessive uterine PGF secretion in non-pregnant cows in vivo and 3)
depending on the physiological status (pregnant vs. nonpregnant), cortisol modulates bovine CL function by influencing
P4 secretion. Thus, cortisol may have a positive influence on CL function during early pregnancy, which would promote

embryo implantation and thus result in higher rates of pregnancy in heifers.
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