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Modern women face a lot of pressures that women decades ago never had to face. Dealing with
working full time, job stress, carting the kids or grandkids off to various soccer games and other
extracurricular activities leaves women in modern society feeling a lot of stress. The hectic lifestyle of
today’s woman, who is often sleep-deprived and stressed, is affecting hormone levels and impacting
female health to an extent unheard of 100 years ago. Even oral contraceptives, another factor to which
modern women are exposed, have been found to reduce levels of hormones such as DHEA,
pregnenolone and estrogen,1 further altering the female hormone balance.

Balanced levels of hormones play an important role in women’s health. This article will review
the ways in which stress, sleep loss and other lifestyle factors affect women’s hormonal health and
natural strategies to create optimal hormonal health.

There are four hormones | will discuss in this article in regards to women’s health:
pregnenolone, progesterone, DHEA and melatonin.

Pregnenolone

Pregnenolone is the precursor (building-block) for all other steroid hormones. It is converted
directly into DHEA and/or progesterone. DHEA converts to testosterone and estrogens; progesterone
converts, cortisol and aldosterone.

Pregnenolone supports cognitive health and produces feelings of calm.2 It's known to modulate
at least two key nerve receptor systems in the brain: NMDA receptors and GABA receptors. NMDA
receptors, which weaken with age, are involved in learning, memory and alertness.3 Pregnenolone
enhances NMDA receptor function.3 GABA receptors promote relaxation, mental slowing, sedation and
sleep. Pregnenolone inhibits GABA receptors. Thus, too little NMDA activity combined with excessive
GABA activity could promote mental sluggishness and poor mood and affect. Since pregnenolone raises
NMDA activity and lowers excessive GABA activity, pregnenolone seems to be a natural mood balancer.

The Pregnenolone/Cortisol Steal The Pregnen°|°ne Steal

In the body, -cholesterol s
converted into pregnenolone, which is
then processed by one of two pathways.

Adrenaline & < ﬁlmnal manf_) * Aldosterone
Norepinephrine b T TR

S ‘ .

\*‘\\\Q cnole'sterol S .ib"% It can be converted into progesterone or
\\66%\& “'\9;0"’?9,,:/% DHEA. Progesterone is then converted
O (@ : @, Ny, G . . .

o & ) op, %y, 1 into cortisol or aldosterone while DHEA
RN Pregnenolone o, 2 0 %, . .
> N 0:7(% 4&%‘, is converted into the sex hormones such
%, .
Progesterone DHEA %"o as testosterone, estradiol or estrogen
& breakdown products of estrone, estriol
4 . .
Cortisol Testosterone or testosterone. When an individual
Progesterone is stolen N undergoes continual stress, the body will
S Inexiogen) Estrogen prefer the pathway where cholesterol is

converted to pregnenolone then to



progesterone and cortisol. This process is known as either pregnenolone or cortisol steal. So the body
de-emphasizes the DHEA-producing pathway and therefore doesn’t make sex hormones. The results of
this phenomenon can include effects on the normal menstrual cycle, libido, occasional fatigue and
imbalanced mood.

Progesterone

Progesterone is made in the ovaries of menstruating women. It is produced by the corpus
luteum at the time of ovulation (20-25 mg/day), and by the placenta during pregnancy (up to 300-400
mg/day). Progesterone is a precursor to most steroid hormones and performs different functions
including supporting bone, breast and endometrial health and helping to burn fat for energy.4-8

According to progesterone researcher Dr. John Lee, many women suffer from a syndrome
known as Estrogen Dominance, where estrogen is not balanced sufficiently by progesterone. When
natural progesterone is present in normal levels, it supports balanced blood pressure, normal blood
clotting mechanisms, healthy levels of body fat, thyroid, breast, liver, endometrial and gallbladder
health.9

Estrogen dominance can occur at the age of menopause or significantly earlier in life during pre-
menopause. During menopause, progesterone production virtually ceases, plummeting to
approximately 1 percent of its premenopausal level. At the same time the production of estrogen only
falls to about 50 percent of its premenopausal level.10 This dramatically alters the estrogen:
progesterone ratio, and the estrogen becomes increasingly toxic to the body without progesterone to
stop it. As a result, there is an effect on breast, uterine, ovarian, cervical and bone health.9 Estrogen
dominance can contribute to low energy, mood imbalances, water retention, weight gain, low sex drive,
irritability, occasional headaches, slow metabolism and cravings for sweets.9

DHEA

DHEA (dehydroepiandrosterone) is the most abundant steroid hormone in the body. DHEA
reaches its highest levels in the blood at age 20-24, and drops progressively with age thereafter. This
decline is so significant (the level of DHEA in 70-year-olds is only about 20 percent that of young adults)
that it has been referred to as the “DHEA Deficiency Syndrome—A new term for old age.”11-12

DHEA supplementation has been shown to enhance lower extremity strength and function in
older women also involved in a gentle exercise program of chair aerobics or yoga.13 Healthy levels of
DHEA have also been found to be related to cardiovascular health,14 breast health,15 and cognitive
function.16

Melatonin

The hormone melatonin, as discussed below, is important in the production of progesterone
and helps promote restorative sleep.

Hormones and Anxiousness

Women today are facing an unprecedented amount of stress. It becomes a vicious circle with
stress depleting levels of hormones that are known to increase feelings of relaxation, making women



even more stressed. Hormones such as pregnenolone and DHEA have been shown to help increase
levels of calmness, when these hormones are insufficient. In an animal study, mice were exposed to
footshocks and were then given DHEA-sulfate and pregnenolone-sulfate. The two hormones dose
dependently attenuated the conditioned fear stress response the animals had felt prior to being given
the hormones.17

In another animal study, mice were exposed to a mirrored chamber, a situation the animals find
stressful. Pregnenolone-sulfate significantly reduced the latency to enter the chamber, and increased
both number of entries and total time spent in the chamber in a dose-dependent manner. Progesterone
also produced a clear dose-dependent relaxation effect in the mirrored chamber.18

Cognitive Health

Progesterone, pregnenolone and DHEA are produced in the nervous system, and are therefore
referred to by scientists as neurosteroids.19-20 As such, they play a role in cognitive health. Neurons
and glia in the central nervous system express the necessary enzymes for the synthesis of neurosteroids.

Synthesis of brain neurosteroids declines with age, during stressful conditions (including with
mood imbalances and nervous tension), and in inflammatory and neurological concerns. Reports in the
medical literature have linked the decrease of brain neurosteroids to suboptimal neuronal functioning.
DHEA, pregnenolone and progesterone have been found to affect neuronal survival, neurite outgrowth
and neurogenesis. Scientists have therefore studied the effects of these hormones on age-related brain
health.19

RESTorative Sleep

Due to hectic schedules, sleep has become something that modern women consider optional.
However, restorative sleep is essential for good health, both physical and mental, and also for quality of
life, performance and productivity. Although sleep challenges increase with age in both sexes, women
are more susceptible to sleep issues at all ages. The decrease in both estrogen and progesterone that
occurs during menopause has been shown to reduce sleep quality, but concerns about sleep quality
often occur before menopause in midlife. Weight changes at midlife may also affect sleep quality.21

Melatonin, a hormone secreted from the pineal gland during sleep and sufficient darkness, plays
a key role in progesterone production. As an antioxidant, melatonin protects luteinized granulosa cells
from reactive oxygen species (ROS), enhancing progesterone production in the follicle during ovulation.
Melatonin concentrations in follicular fluid positively correspond with progesterone concentrations and
are negatively correlated with the concentration of an oxidative stress marker known as 8-hydroxy-2’-
deoxyguanosine (8-OHdG).

Researchers studied 25 women who had low serum progesterone concentrations (less than 10
ng/mL) during the mid-luteal phase. The researchers divided the women into two groups. In one group,
14 women received melatonin (3 mg/day at 22:00 hr) throughout the luteal phase and in the other
group 11 women who were not given melatonin served as controls. Melatonin treatment enhanced
serum progesterone concentrations to greater than 10 ng/mL during the mid-luteal phase in nine of 14
women. In contrast, only two of 11 women showed normal serum progesterone levels in the control
group.22



The study authors wrote, “In conclusion, melatonin protects granulosa cells undergoing
luteinization from ROS [reactive oxygen species] in the follicle and contributes to luteinization for
progesterone production during ovulation.”

The fact that melatonin enhances progesterone production is important in that progesterone is
known to improve the quality of sleep. Neuroactive progesterone metabolites possess sedative-like
effects. In one randomized, double-blind, placebo-controlled study, researchers investigated the effects
of three weeks of progesterone administration on sleep in 8 healthy postmenopausal women (48 to 74
years old). The women had no sleep complaints and weren’t on hormone replacement therapy. During
the last two nights of the study, researchers measured sleep using a polygraph, and blood samples were
obtained at 15-minute intervals for the 24 hours including the last night of the sleep study. The blood
sampling served to disrupt sleep.

During the first night (no blood sampling), sleep was similar in both groups. In the subjects given
the placebo, the blood sampling procedure was associated with suboptimal sleep. In the subjects given
progesterone, however, sleep quality was restored. In the subjects taking progesterone, mean duration
of wake after sleep onset was 53 percent lower, slow-wave sleep duration almost 50 percent higher,
and total slow-wave activity (reflecting duration and intensity of deep sleep) almost 45 percent higher
under progesterone than under placebo. Furthermore, in the subjects on progesterone, nocturnal
growth hormone secretion was increased, and evening and nocturnal thyroid stimulating hormone (TSH)
levels were decreased under progesterone.23

The researchers concluded that progesterone acts as a “physiologic” regulator of sleep. They
suggested that progesterone might be used in aging to support more solid, high-quality, restorative
sleep.

Hormonal Balancing

For any woman undergoing today’s stressful, high-paced lifestyle, balancing hormones can lead
to enhanced energy and optimal health. It's important to first “test not guess” by using a
Comprehensive Hormone Panel to determine levels of hormones prior to supplementation with
progesterone, pregnenolone and DHEA. In my patients, | will then determine proper supplementation
levels based on the results of the test and then re-test after supplementation has been in effect for
several months in order to determine if balanced levels have been restored. In women who want to
support sleep quality, melatonin also can be added to the regimen. When looking to optimize hormone
levels into the normal healthy range, keeping one’s personal healthcare provider as part of the
discussion is important, as he or she best knows your specific health and health considerations.

Conclusion

The lifestyle of today’s modern woman is throwing off hormonal balance, which is affecting
energy levels, mood, stress levels and sleep. For optimal health, it’s important to determine hormonal
levels and begin a supplement regimen based on the needs established in the test. Once this is done,
excellent results can be achieved.
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