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The ability of estradiol, progesterone, and chorionic gonadotropin to influence prostag-
landin F, production by intact splenocytes of CBA mice was studied. Estradiol and
progesterone similarly activated the processes of prostaglandin F, production. No rela-
tionship was revealed between the effect and the concentration of the hormones. Chori-
onic gonadotropin activated prostaglandin production by immunocompetent cells but only
when used in a concentration reflecting the peak of its physiological secretion. Com-
bining gonadotropin with estradiol or progesterone did not lead to any appreciable dif-
ferences in the prostaglandin-stimulating action of each hormone alone.
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From the immunological viewpoint, pregnancy is
still an enigma: a semiallogenic fetus, despite the
functional intactness of the maternal lymphocytes,
is not subject to immune aggression. Such repro-
ductive hormones as chorionic gonadotropin (CG),
estradiol, and progesterone, whose concentrations
during pregnancy increase by several orders of
magnitude, are known to exert strong immuno-
modulating effects [2,5,6]. It is possible that these
very hormones create the basic prerequisites for
normal development of the foreign fetus during
gestation. However, the mechanisms of hormonal
regulation of immunocompetent cell functioning are
not yet quite clear, nor are the results of their
combined action.

Prostaglandins (PG) are potent mediators of
immunocompetent cells, and therefore the level of
their production gives an idea of the functional ac-
tivity of the immune system cells. The majority of
studies of PG have been devoted mainly to PG class
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E, as being the most active immunosuppressive
molecules {7]. On the other hand, very few data are
available about PGF, , which in a number of cases
has an opposite action [1], except for the fact that
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Fig. 1. Level of PGF, in splenocyte supernatants following
one—hour exposure to CG. 1) control (hormone solvent -
medium 199); 2) CG (10 IU/ml); 3) CG (50 1U/ml). One
asterisk shows p<0.05 vs. the control, two asterisks vs. CG in
a concentration of 10 IU/ml.
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Fig. 2. Level of PGF,, in splenocyte supernatants after one—

hour exposure to estradiol and progesterone. 1) control (hormone
solvent — 0.25% ethanol); 2) estradiol (1 ng/ml); 3) estradiol
{10 ng/ml); 4) progesterone (20 ng/ml); 5) progesterone (100
ng/ml}. Here and in Fig. 3: one asterisk shows p<0.001, two
asterisks p<0.01, and three asterisks p<0.05 vs. the control.

its level is closely related to the T-lymphocyte
count [8]. Because of the abortive effect of PGF,,
and its participation in the regulation of ovulation
{4], it is important to study its hormone-mediated
production by immunocompetent cells in order to
understand the mechanisms of the hormonal con-
trol of immune reactions during gestation.

This research was aimed at investigating the
abilities of CG, estradiol, and progesterone, in
concentrations corresponding to the levels of these
hormones during the different trimesters of preg-
nancy, to influence, individually and together, the
production of PGF, by splenocytes of intact fe-
male mice.
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Fig. 3. Level of PGF,, in splenocyte supernatants following

one—hour exposure to hormone combinations CG + estradiol
and CG+ progesterone. 1) control (hormone solvent); 2) CG
(50 IU/ml) +estradiol (1 ng/ml); 3) CG (10 IU/ml)+ estradiol
(10 ng/ml); 4) CG (50 IU/ml)+ progesterone (20 ng/ml); 5)
CG (10 IU/ml) + progesterone (100 ng/ml).
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MATERIALS AND METHODS

Adult female CBA mice were used in the experi-
ments. After sacrifice, the spleens were removed
under aseptic conditions, and homogenized, and
the cells were washed three times in cold medium
199. A splenocyte suspension (5x10%/ml) was pre-
pared, to which CG (Profasi) was added in doses
of 10 or 50 IU/ml, this reflecting the hormone
level during trimesters II-1II and I, respectively [9].
Estradiol or progesterone (Serva) was used in con-
centrations of 1-10 or 20-100 ng/ml, respectively.
The concentrations of sex steroids correspond to
their levels during the trimesters I and III in hu-
man pregnancy [4]. In addition, the sex steroids
were added in combination with CG in concen-
trations typical of trimesters 1 and III.

Splenocytes incubated with hormone solvents
formed the control. After the addition of hor-
mones, the splenocyte cultures were incubated for
1 h at 37°C. Then 0.1 ml of culture medium 199
was taken from the supernatant for radioimmu-
noassay of PGF, using a standard radioactive kit
for measurements of PGF, (Institute of Isotopes,
Hungary). The results were statistically processed
using Student’s ¢ test.

RESULTS

CG in a concentration typical of trimester I (50
IU/ml) reliably stimulated the production of PGF,
by female mouse splenocytes, but when the hor-
mone concentration was reduced to 10 IU/ml, re-
flecting the CG level during the subsequent trimes-
ters, the stimulating effect completely disappeared
(Fig. 1).

Estradiol activated PGF,_ production, regardless
of the dose. Progesterone in concentrations corre-
sponding to its levels during trimesters I-II1 reli-
ably stimulated PGF, secretion by immunocom-
petent splenocytes. No statistically reliable differ-
ence was detected between the concentrations 20
and 100 ng/ml (Fig. 2).

Since the direction of CG immunomeodulating
effects depends in a number of cases on the ova-
rian- hormones [5], it is necessary to find out how
CG combinations with sex steroid hormones can
affect the production of PGF, by splenocytes.
Only two types of such combinations were tested:
CG-estradiol and CG+progesterone. The concen-
trations of hormones were selected so that they
corresponded to trimester I or III.

Figure 3 shows that none of the studied sex
steroids is antagonistic vis-a-vis CG, and vice
versa. ‘
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Hence, the reproductive hormones may be said
to boost the production of PGF,, by immunocom-
petent cells throughout pregnancy. In contrast to
PGE,, this type of PG activates lymphocyte func-
tion [1], which is evidently why injections of CG
to intact female mice increase the production of
antibody-producing cells [3,5,6]. Voltaren, an in-
hibitor of PG synthesis, has been shown to sup-
press the formation of the adoptive immune re-
sponse, whereas CG and estradiol cancel out this
depression [5]. These data permit us to postulate
that CG and sex steroids are capable of modulat-
ing the immunocompetent cells by activation of
PGF,, production and thus trigger mechanisms al-
ternative to immunodepression during gestation.
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