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Istituto di Clinica Ostetrica ¢ Ginecologica (Prof. A. Bompiani),
Universita Cattolica del Sacro Cuore, Roma

Central and Peripheral Action of Some Progestational Steroids

S, Maxcuso and E. MoxgTra

It seems already established by different groups of investigators that the
majority of progestational steroids. associated with estrogens or not, exerts
an inhibitory effect on the secretion and/or production of pituitary gonado-
trophins.

This inhibitory effect would result in a block of the pituitary-ovarian axis
with consequent suppression of ovulation. This 1s accepted as a mechanism
of action common to most of the steroids employed for the control of
fertility. This subject has been recently and extensively reviewed by Dicz-
raLUsy (19468).

The discontinuation of a long term treatment with progestational com-
pounds alone or asscciated with estrogens in a continuous or sequential
form, may result in an enhanced fertility, the so-called “rebound cffect”.
Whereas this phenomenon hag been constantly observed after the discon-
tinuation of a sequential type of medication, as reported by GoLpziEHER
et al. (1964), in many cases of continuous treatment or treatment with
progestational compounds alone, there have been numerous reports de-
seribing long lasting amenorrhoea or menstroal disorders or infertility at the
end of the medication (WaHITELAW et al., 1966).

In this connection it seems of interest to mention one case, which has
been observed in our department.

A voung lady, aged 25, partially hypophysectomized in 1961 (when she was 17)
because of a caleified glioma of the third ventricle had a secondary amenorrhoea since
the time of the operation.

Three yvears after the operation she was treated with a continuous type of estro-
progestational therapy for five cycles (vinylestrenolone 5 mg + ethynylestradiol
0.075 mg). and the amenorrhoea persisted after discontinuation of the treatment.

Four vears after the previous medication she came to our elinic and at that time
she showed no FSH or LH peaks in the urine and the mean of the basal values were
respectively 6.5 and 14.0 1U/24 h, She was treated with a sequential therapy for thres
eyeles according to the following scheme: ethynylestradiol 0.025 mg from day 1 to 7,
then 0.100 mg from day 8 to 21 and finally 0.125 mg associated with medroxyprogeste-
rone 10 mg from day 22 to 28,

Since the discontinuation of the medication the patient has been normally menstruat-
ing for two cycles. The subsequent eyeles are being presently studied to assess ovulation,
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It can be assumed in this case that the suspension of the sequential type
of therapy may have induced a “rebound effect”, maintaiming a long term
eyelie equilibrium between FSH and LH. This “rebound effect™ is presently
being studied in two more amenorrhoeie, partially hypophysectomized pa-
tients, treated with the same type of sequential therapy by means of the
daily determination of urinary gonadotrophing FSH and LH.

It has been reported by Diczravusy (1968) that when progestational com-
pounds are given alone they generally suppress the mideyelic peak of LH
without necessarily interfering with the 'SH peak. This seems to be directly
related to the dose administered. In fact daily doses of progestational steroids
below 1 mg effect less the pituitary gonadotrophing and due to the freatment
many ovulatory cycles are observed in patients who are nevertheless in-
fertile (ELsTEIN, 1969). In these cases the mechanism of action of low doses
of progestational compounds seems to be mainly at a peripheral level: endo-
metrinm or cervical mucus {(Diczranusy, 1965).

It is still under discussion whether or not low doses of progestational
compounds would interfere with the enzymic mechanism responsible for
the synthesis of progesterone in the corpus luteum, because very low values
of urinary pregnanediol have been observed in normally ovulating patients,
treated with 0.5-0.3 or 0.2 mg of chlormadinone acetate or norgestrel
(Fornerpy, 1969). Moreover it seems that progestational compounds do not
interfere with the excretion of pregnanediol, after i.m. administration of
progesterone (JSTERGAARD and STARUP, 1968).

We have some evidence which would support this view. A corpus luteum
taken at laparotomy, after three cycles of treatment with chlormadinone
acetate (0.5 my in daily administrations) was incubated with pregnenolone-
Ta-*H. In the neutral fraction of the extract, huge amounts of 17a-hydroxy-
progesterone were 1solated and identified, whereas this compound was almost
undetectable in a control corpus luteum of the same life span, taken at
laparotomy from an untreated patient and incubated with the same pre-
cursor under identical experimental conditions. On the other hand, much
less progesterone was formed in the corpus luteum of the patient treated
with chlormadinone acetate, from *H-labelled pregnenolone, compared with
the control corpus luteum. Urinary determinations of pregnanetriol are now
in progress in all the patients treated with chlormadinone acetate, to estab-
lish also the increase in the output of this catabolite of 17a-hydroxypro-
gesterone. On the basis of these preliminary results, one could think of a
preferential activation of the 17a-hydroxylation respect to the conversion
to A*-3-keto compounds from pregnenolone, which is normally the direct
precursor of the ovarian progesterone (Fig. 1).

Some derivatives of retroprogesterone are progestational compounds and
present very interesting characteristics. Dydrogesterone does not inhibit

ovulation, according to Biswor et al, (1962), and seems to have a mild
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inhibitory effect on pituitary gonadotrophins, according to BELL and Lo-
RAINE (1965). Although in some patients they noted a marked “rebound
cffect’” on the total excretion of urinary gonadotrophins in the eyele follow-
ing the discontinuation of therapy. The same authors reported in 1967 a
marked and immediate “rebound effeet” in 1 of 2 postmenopausal women
treated with SAZL-121 (Philips-Duphar), compound which is structurally
related to Duphaston.

The compound Ro 4-8347 (6-chloro-95,10u-pregna-1,4,6-triene-3,20-dione)
has been recently studied, showing a direct influence on the regulation of
gonadotrophin release and induction of ovulation in amenorrheic patients
Grruarp and Sramm, 1969; Staym et al., 1968).

We have emploved this compound in 5 cases of secondary amenorrhoea
and after treatment, in two of these patients, corpora lutea have been found
at laparoscopv and laparotomy. Furthermore in one case of anovulatory
cyeles with primary sterility lasting 6 yvears, after ten days of treatment
with this compound at a dosage of 8 mg per day the patient became pregnant
and she is presently at the 12th week of gestation.

Fig. 2 illustrates the results obtained by the treatment with Ro 4-8347 of one of
our patients. Amenorrheie since June 1968, she was operated in November 1968 and
a large follicular cyst was removed from the left ovary. The amenorrhoea persisted
after the operation and she started the treatment at the end of January (8 mp/day for

L3 days). After the first menstruation she had additional treatment from the 11th to
the 13th day of the eycle with 8 mg/day.

I'rom the different parameters studied 1 this patient, it can be seen that
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Fig. 2.

after the treatment both FSH and LH have a cyclic pattern, that the basal
temperature becomes biphasic, and the estrogens, pregnanediol and vaginal
smears show that the cycles have an ovulatory character.

Conelusions

After discontinuation of a sequential type of treatment a ““rebound effect”
may be induced, followed by the cyelic production of gonadotrophins and
the regulation of menstruation.

Progestational compounds alone at high dosage interfere with the mid-
cvelic peak of LH and, consequently, with ovulation, whereas at low dosage

444



their action is mainly peripheral. There are reasons to believe that the bio-
synthetic pathway leading to the formation of the ovarian progesterone 1s
altered in one or more steps.

Finally, the retroprogestational agents can produce an immediate “re-
bound effect™ as seen in the excretion of gonadotrophins. And in the case
of compound Ro 4-8347 there 1s a direct stimulatory effect on the release
and/or production of both FSH and LH which can be successfully utilized
in therapy.

The present state of vesearch in the field of control of reproduction in
many countries calls for careful controlling of the moment of ovulation.
With the aid of compounds which can influence the pituitary-ovarian axis,
this may become a veal possibility 1 the near future. In view of our data
avallable at present, we are testing the value of compound Ro 4-8347 in
regulating the mideyelic peak of LH and therefore the day of ovulation in
normally nmienstruating women.
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Diseussion

J. HammersTEIN: 1 would like to comment on your incubation study: 1. There
could be another interpretation. 1 think it is possible that in this treatment nothing
else happened than a fast transformation from pregnenolone to 17-hydroxy-progeste-
rone., We have found a similar thing in the presence of clomiphene. 2. We always use
the slicing technigque and find that progesterone is the most prominent labelled steroid

q

in human corpora lutea. Are you using homogenates?
S. Maxcuso: Yes. What precursor have vou used ?

J. HasmiersTEIN: Tt is independent from whether we use pregnenolone or acetate.
4. When we in our experiments with clomiphene compared the parallel incubation
from the same corpus luteum either with acetate or with pregnenolone and progesterone
as precursors, we found that even if there was a piling up of labelled steroids such as
17-hydroxy-progesterone, using the latter two precursors, we could not find the same
with acetate, so I think one should be very careful in the interpretation when using
precursors lile pregnenoclone.
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