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Prostaglandins have been shown to be potent stimulants of cl steroid pro-
duction in vitro (Pharriss & Wyngarden, 1969; Marsh, 1971; Speroff &
Ramwell, 1970), yet prostaglandin F2\g=a\(PGF2\g=a\)given in vivo effectively inhibits
progesterone secretion in rats, rabbits, guinea-pigs, sheep and the rhesus
monkey (see Pharriss, Tillson & Erickson, 1972, for review). A better under-
standing of the possible r\l=o^\leof prostaglandins has been confused by these
paradoxical findings. In such studies, it would be of value to have as an

experimental model, an in-vitro system in which it is possible to duplicate the
inhibitory effects on luteal steroidogenesis seen with the use of PGF2\g=a\adminis-
tered in vivo. This communication describes an in-vitro method in which sections
of rabbit cl are maintained in a modified organ culture, and in which PGF2\g=a\
exerts an inhibitory effect on steroidogenesis.

Mature female New Zealand white rabbits were mated twice with different
males. On the 10th day after mating, the animals were anaesthetized with 1-7
to 2-5 ml pentabarbitone intravenously and bilateral ovariectomy was per¬
formed through a midline abdominal incision, the intact ovaries being im¬
mediately transferred to a sterile field. The cl were carefully dissected from
the body of the ovary, bisected into sections weighing 5 to 7 mg, and trans¬
ferred to an organ culture dish. Each piece of tissue was placed on a circle of
Gelman paper which rested on a metal grid in contact with a nutrient bath.
This, in turn, was surrounded by a ring of blotting paper saturated with 5 ml
sterile distilled water to maintain humidity.

The nutrient medium (pH 7-5) consisted of 90% medium 199 (modified
Earle's base, Grand Island Biological Company) and 10% sterile freeze-dried
rabbit serum. Materials to be tested were added to the solution. The central
well of the culture dish was filled with 1 ml medium to maintain the sample
during incubation. The average time from obtaining the tissues to the beginning
of incubation was 15 min. The dishes were placed in a container maintained
at 37° C in an atmosphere of 95% 02 and 5% C02.

At predetermined intervals (usually 1 to 3 hr), the culture dishes were trans¬
ferred to a working hood. The nutrient medium was pipetted into clean sample
tubes and frozen at —20° C. The nutrient was replaced by fresh medium and
the dishes were then returned to the incubator. When the final medium samples
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had been taken, the incubated tissue itself was removed from the Gelman
paper and frozen for subsequent progestin analysis.

Progestins were measured directly from the incubation media by radio-
immunoassay, using an antiserum which had been produced in rabbits against
a progesterone bovine serum albumin conjugate attached by a hemisuccinate
linkage at the 11 position. The only steroids showing a significant cross reaction
were 17a-hydroxy-pregn-4-en-3-one ( 17-OHP) and desoxycorticosterone (DOC),
25% and 10%, respectively. Cross reactivity of the antisera with 20a-hydroxy-
pregn-4-en-3-one (20-dihydroprogesterone) was only 1 %. Progesterone and
20-dihydroprogesterone are the primary synthetic products of the rabbit ovary
(Dorrington & Kilpatrick, 1969) and since DOC and 17-OHP are essentially
absent from this organ, the assay as used in this study measured progesterone
almost exclusively.
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Text-fig. 1. Progestin synthesis in a modified organ culture system.

The standard curve for this assay had a linear range of 0-1 to 5-0 ng of
progesterone and was prepared in medium identical with that used in control
incubations. Standard curves were plotted by linear regression of logit
[In (% bound)]
(100-% bound) VerSUS l0g d0Se-

The culture media were assayed by adding antibody (R-3-0, dilution
1 : 1000) and [3H]progesterone with aliquots of the diluted medium (1 : 2-5)
to 10x75 mm glass culture tubes. These tubes were equilibrated at 4° C for
1 hr and the antibody bound was separated from free [3H]progesterone with
1 ml ofa dextran-coated charcoal suspension (0-025 % dextran/0-25 % charcoal).
Following centrifugation (4 min at 2200 rev/min), the bound fraction was
decanted into a glass scintillation vial and 10 ml Aquasol (New England
Nuclear) added. Samples were then counted for 10 min on a liquid scintillation
spectrophotometer.
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Tissue samples were homogenized in the culture media with an all-glass tissue

grinder. The homogenate was diluted 1:10 and aliquots were removed for
assay as above.

Progestin contents in unincubated and incubated rabbit cl samples are

compared in Text-fig. 1. The tissue content showed a significant increase in
total progestins (P<0-001) occurring during the period of incubation. However,
only a small percentage of this increase was reflected in progestin output into
the medium. This magnitude of increase in progestin content could only be
the result ofactive progestin synthesis, verifying that the technique maintained
tissue viability with active steroidogenesis.

In a series of tissue samples incubated with 10 µg| nl PGF2tI progestin
production was inhibited (see Text-fig. 2) by approximately 50% (P<0-01).

Pharriss (1970) explained the luteolytic action of PGF2a in vivo by proposing
that ovarian blood flow was restricted by the potent venoconstrictive property
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Text-fig. 2. Inhibition of in vitro progestin synthesis by prostaglandin F2l[.

of PGF2ci. The finding of inhibition of steroidogenesis in our in-vitro system
suggests instead a direct effect on luteal tissue. Behrman, Yoshinaga & Greep
(1971a) found no changes in ovarian venous flow rates in the rat despite a

marked decrease in progesterone secretion after PGF2a administration. Indeed,
Behrman, Yoshinaga & Greep (1971b) and Behrman, MacDonald & Greep
(1971) have recently shown that PGF2tt inhibits cholesterol ester synthetase
activity with a subsequent reduction of free cholesterol available for steroido¬
genesis, and this biochemical effect may be the mechanism of action for PGF2a-
induced luteolysis.
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