Progesterone
Physiology

Progesterone is produced in the cortex of the adrenal glands in both sexes as
precursor of the other steroid hormones synthezised at this site. In addition,
the major quantity of progesterone in females is produced in the Thecalutein-
and the Granulosaluteincells of the Corpus luteum in the ovaries and, during
pregnancy, in the placenta. Additionally, small amounts of progesterone are
produced in the testicles of males and also in the brain of both sexes.

The most important role progesterone plays during the menstrual cycle of
females is transforming the mucous membrane of the uterus from the
proliferation to the secretion phase and therefore to prepare the uterus for the
implantation of a fertilized ovum. During early stages, progesterone is also
responsible for the maintenance of the pregnancy.

The following figure summarizes endocrine levels during the menstrual cycle
and its effect on the ovaries and the endometrium of the uterus.
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In the figure 43 the curves of the hormones are idealized. Normally the
hormone levels have a distinct diurnal fluctuation with a wavelength of about
90 to 300 minutes depending on the phase of the cycle. This fluctuation,
especially of GNRH (gonadotropin releasing hormone) from the hypothalamic
region is important for the receptors on the target cells (of the pituitary glands).
The fluctuation of the GNRH level is linked to the release of FSH and LH as well
as estradiol and progesterone.

The following figure shows the diurnal fluctuation of the progesterone
concentration in plasma and in saliva of a woman during the 21°% day of the
cycle. Regarding this fluctuation a multiple collection of samples during the day
is recommended to assess an actual progesterone level for that day.
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Fig. 44: Diurnal fluctuation of the progesterone level in a woman (T. M. Delfs et al., 1994)

In the blood circulation 1 — 3 % of the progesterone is not bound to proteins
and therefore only this small portion is endocrine active within the target cells.
The greatest fraction of the circulating progesterone is bound to CBG (corticoid
binding globulin) and albumin, similar to the situation of cortisol. As with the
other steroids only the free progesterone is released with the saliva and so the
evaluation of the salivary hormone level is a convenient and reliable method to
assess the active portion of this hormone.

In the following figures the salivary progesterone and estradiol profiles of
women in the menstrual cycle are shown:
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Indications

Regarding the above mentioned physiological role of progesterone the main
indication for assessing its concentration is the dysregulation in females at
puberty, in premenopause and during perimenopause. In addition, there are
some other indications such as control of early pregnancy, evaluation of some
ovarian neoplasms etc. In anti-aging medicine it is sometimes necessary to
evaluate the progesterone level before and during replacement therapy.

Implantation of the ovum in the endometrium of the uterus will not be possible
if the progesterone concentration is absolutely too low. However, it is much
more common that the progesterone level will be within the normal range but
the shape of the progesterone curve during the cycle is irregular: So a
possibility exists that luteal phase will be too short because of an early
degeneration of the corpus luteum. The same consequence might result from a
premature luteinisation. On the other hand, if luteinisation begins too late after
ovulation, it may result in insufficient preparation of the mucous membrane for
implantation.

To assess a complete progesterone profile during a cycle repeated samples
have to be taken. Regarding the above mentioned diurnal fluctuation of
progesterone a collection of at least 3 samples per day is recommended. This
might be very inconvenient for the patients if blood samples are taken and
therefore saliva collection represents a good alternative.

The following figure illustrates the possibilities of abnormal progesterone
profiles in women.
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Fig. 47: Salivary progesterone profiles during the menstrual cycle of women. Day O is the day of
ovulation; day —14 is the day of bleeding (Bolaji et al., 1992)
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The assessment of salivary progesterone (and estradiol) is also appropriate to
differentiate between conception and non-conception cycles in women.
Whereas the estradiol peak just before ovulation is similar in both kinds of
cycles, the progesterone concentration decreases in non-conception cycles after

the first increase of about 7 days following ovulation. In conception cycles a
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Nonconception Cycle: Progesterone (pmol/l) and Estradiol (pmol/l) levels in
salivary samples of 11 women (mean = SE); Day 0 = Day after midcycle peak

further increase can be observed.

Fig. 48: Salivary estradiol and progesterone levels in conception and non-conception cycles of
women (Yu-cai Lu et al., 1999)
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Normal ranges

The following is an example of a saliva collection schedule used by a group of
laboratories. Variations in collection schedules can be assumed for special
studies.

Saliva Collection:
- Cycle mapping: - at least the 20" to 23" day after
menstrual flow
- in irregular cycles preferably 2, 10,
12,14, 16, 18, 24 days after bleeding
- early in the morning (8 am); preferably
mixed saliva from 3 collections in the
morning
- menopause - (without cycle symptomes) day 2 is the
start of sampling
- in replacement therapy, 8 — 12 hours
after application
- for continuous transdermal patches,
preferably 24 — 48 hours after
application

The following “values” may only be regarded as a guideline because of
variables such as choice of diagnostic reagent kits and population bias.

Values (ng/ml)
Women:
Premenopausal
follicular phase < 0.1
luteal phase 0.1- 0.5
Postmenopausal < 0.05
with oral replacement* 0.1 -0.5
replacement with transdermal cream™* 1.0-10

* Levels 8 — 12 hours after application
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