Reprinted with permission from LE Publications, Inc.;
April 2006, Life Extension; pp. 49‐55.

PROGESTERONE
Misconceptions

By Dr. Sergey Dzugan and Armond Scipione

T

wo recent studies of progesterone supplementation
validate what the Life Extension Foundation has
contended for the past 12 years: restoring the body’s
supply of natural progesterone confers multiple health benefits,
including balancing blood sugar levels, promoting normal
sleep, reducing anxiety, and stimulating new bone growth.1,2
Controlled studies and most observational studies published
in the last five years suggest that the addition of progestins
(synthetic progesterone) to hormone replacement therapy,
particularly in a continuous combined regimen, increases the
risk of breast cancer compared to estrogen alone.1 While
the results of clinical trials may accurately assess the risks
associated with synthetic progestin compounds and estrogen/
progestin combinations, the data do not reflect what might have
been the result had natural progesterone been used instead of
synthetic progesterone.2
Recent studies suggest that the addition of natural
progesterone in a cyclic manner does not increase breast
cancer risk. These findings are consistent with in-vivo data
suggesting that progesterone does not have a detrimental effect
on breast tissue.1 > > >

April 2006 LIFE EXTENSION 49

Estrogen and Progesterone Levels During a 28-Day Menstrual Cycle
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Progesterone is a key precursor to
other steroid hormones, including
cortisol, testosterone, and the estrogens (estriol, estradiol, and estrone).
When progesterone circulates in the
blood, 90% is bound to a protein or
albumin fraction. Only a small percentage (3%) circulates unbound.4
While a woman’s estrogen may
eventually drop 40-60% below her
baseline level by menopause, her
progesterone level can drop even
more dramatically. Although the
adrenal glands still produce some
progesterone, the decline in
progesterone upsets the body’s
natural hormone balance. Following
menopause, a woman’s progesterone
level drops to nearly zero.

Source: Principles and Practice of Endocrinology and Metabolism, 1990.

Actions of Progesterone
Nature has given progesterone
to men and women alike to balance and offset the power ful
effects of estrogen. Some of the
most common concerns of aging
women are weight gain, insomnia,
anxiety, depression, and migraine.
For other women, even more debilitating conditions such as cancer,
uterine fibroids, ovarian cysts, and
osteoporosis now play a predominant role in their lives. As men age,
complaints of weight gain, loss of
libido, and prostate enlargement
top their list of health concerns.
Many physicians and scientists
are becoming more aware of a common link between these symptoms
and conditions. That common link
is often an imbalance between two
sex hormones, progesterone and
estrogen.
In menstruating women, progesterone is one of two primary sex hormones (the other being estrogen)
produced each month by the ovaries.
During the first 14 days of the menstrual cycle, the ovaries secrete
increasing amounts of estrogens.
This two-week period is named the
follicular phase. Halfway through a
woman’s cycle, around day 14, one of
her two ovaries will ovulate and
release an egg. After ovulation, the
ruptured follicle from which the egg
has been released is transformed into
the corpus luteum and begins producing progesterone. The portion of
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the menstrual cycle that follows ovulation, called the luteal phase, is
orchestrated by progesterone. As its
name implies, progesterone prepares (promotes) the womb for pregnancy (gestation). If the egg fails to be
fertilized and no pregnancy occurs,
the production of both progesterone
and estrogen will rapidly decline,
resulting in a period (menses).
If pregnancy does occur, the placenta begins to secrete progesterone
(the corpus luteum continues to produce progesterone as well). In fact, by
the fifth month of pregnancy, the placenta itself secretes sufficient progesterone such that the corpus
luteum is no longer essential to
maintain pregnancy. These high levels of progesterone act as natural
birth control agents, shutting down
ovulation for the duration of the
pregnancy.
Plasma concentrations of progesterone in women vary throughout
the menstrual cycle. During the follicular phase, plasma concentrations of progesterone are generally
below 2 nanograms per milliliter
(ng/mL). Throughout the luteal
phase, which prepares the body for
pregnancy, progesterone levels can
rise to 28 ng/mL. Dramatic increases in progesterone occur throughout
pregnancy: plasma levels may reach
40 ng/mL in the first trimester, and
climb to 100-200 ng/mL near the
delivery date.3

Progesterone plays a key role in
the tasks necessary for reproduction. Beyond preparation for pregnancy, progesterone has a multitude
of effects throughout the body,
many of which may be attributable
to its ability to oppose the action of
estrogen. Multiple physical and psychological problems at midlife are
often caused by an imbalance
between progesterone and estrogen. The term “estrogen dominance” describes the condition of
lacking sufficient progesterone to
counteract the effects of estrogen. A
common misconception is that
estrogen dominance results only
from extremely high levels of estrogen. To the contrary, this condition
also may be caused by normal levels
of estrogen and relatively low levels
of progesterone, or by low levels of
estrogen and extremely low levels of
progesterone.
Estrogen levels may be elevated
by a number of external influences.
Xenoestrogens (foreign estrogens)
are among a group of chemicals
known to alter hormone levels.
Environmental pesticides, including those found on commercially
grown fruits and vegetables, are
perhaps the primary source of
xenoestrogens. Cosmetics, shampoo, and plastics also may contribute to the accumulation of these
foreign estrogens.

Progesterone’s many functions in
the body include:
• maintaining the uterine lining
and preventing excess tissue
buildup
• inhibiting breast tissue
overgrowth
• increasing metabolism and
promoting weight loss
• balancing blood sugar levels
• acting as a natural diuretic
• normalizing blood clotting
• stimulating the production of
new bone
• enhancing the action of thyroid
hormones
• alleviating depression and
reducing anxiety
• promoting normal sleep patterns
• preventing cyclical migraines
• restoring proper cell oxygen levels
• improving libido.5-16

Natural vs. Synthetic
Progesterone
When discussing progesterone, it
is important to understand the
difference between natural progesterone and the synthetic progesterone analogs called progestins.
Progestogens is an umbrella term for
both natural progesterone and the
synthetic progestins, because they
all have progestational effects in the
uterus.
Natural progesterone is synthesized in the laboratory from either
soybeans or the Mexican wild yam
(Dioscorea villosa). The process was
discovered in the 1930s by Pennsyl-

SYMPTOMS OF PROGESTERONE
DEFICIENCY/IMBALANCE
•
•
•
•
•
•
•
•
•
•

Anxiety
Irritability
Hypersensitivity
Nervousness
Restless sleep
Headaches/migraines
before menstruation
Weight gain
Breast tenderness
Decreased libido
Heavy periods.

vania State University professor
Russell Marker, who transformed
diosgenin from wild yams into
natural progesterone. Natural progesterone refers to bioidentical
hormone products that have a
molecular structure identical to the
hormones our bodies manufacture
naturally. The most effective form of
bioidentical progesterone is called
micronized progesterone USP. The
process of micronization allows for
steady and even absorption of the
medication. Micronized progesterone is available only through a
doctor’s prescription. An alternative
is natural progesterone creams sold
over the counter worldwide. Both
the micronized progesterone and
commercially available progesterone creams contain bioidentical
progesterone.
Unlike progesterone, synthetic
progestins are not molecularly identical to the hormones found naturally in the body. Synthetic progestins
were first developed for use as contraceptive agents. Because the halflife of natural progesterone is very
short, researchers sought an agent
that would produce longer-lasting,
more potent effects than natural
progesterone. Birth control pills usually contain a synthetic progestin
and a synthetic estrogen. Synthetic
progestins are very potent, with just
a small dose preventing ovulation
and thus functioning as birth control. A slight change in the chemical
structure of progesterone has
allowed pharmaceutical companies
to create patentable and profitable
birth control products.
One of the most common progestins, medroxyprogesterone
acetate (Provera®), has been linked
to blood clots, fluid retention, acne,
rashes, weight gain, and depression.
Progestins are also able to bind to
glucocorticoid, androgen, and mineralocorticoid receptors, which
explains the wide range of side
effects many women experience
while taking progestins.17,18 The vast
majority of research studies have
been conducted using progestins
rather than natural progesterone,
which explains the disparity and
negativity of the results.
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Natural progesterone (above).
One example of synthetic progesterone
(below)—note the difference in chemical composition as indicated in red.
The FDA has also approved a drug
called Prometrium®, an oral pill containing 200 mg of natural progesterone taken daily. Because orally
administered progesterone is metabolized by the liver, it may be contraindicated in patients with certain
liver conditions.
Natural progesterone cream may
be more efficiently used, since its
highly lipophilic (fat-soluble)
molecules of low molecular weight
allow it be well absorbed through the
skin. Another advantage of topical
natural progesterone cream is that
individualized dosing can be easily
facilitated by varying the amount of
cream applied.

Progesterone and the Brain
The brain is highly responsive to
progesterone. In fact, progesterone
concentrations in the brain have
been shown to be 20 times higher
than in the blood.2 Insomnia, anxiety, and migraine are just a few of the
conditions linked to an imbalance
of progesterone and estrogen.19-22 In
the brain as elsewhere in the body,
progesterone counterbalances the
effects of estrogen. Whereas estrogen has an excitatory effect on the
brain, progesterone’s effect is calming.9 Clinical and anecdotal experience indicates that women with
estrogen dominance sleep restlessly,
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whereas progesterone replenishment enhances sleep.
It remains unexplained why anxiety disorders are more prevalent in
women than in men, and how female
hormone-related events (such as
menstrual cycle and postpartum)
influence the course of anxiety disorders. However, it would appear logical that female hormones and their
derivatives play a major role in these
observations.23 Several studies have
shown progesterone to have anxiolytic (anti-anxiety) effects by acting
on gamma-aminobutyric acid
(GABA) receptors in the brain.20-22
GABA is an inhibitory neurotransmitter that aids in relaxation and
sleep. In the brain, GABA helps
balance excitation with inhibition.
Furthermore, withdrawal from
endogenous progesterone supplementation after chronic administration increases anxiety via declining
levels of its potent GABA-modulatory metabolites.24
A variety of evidence suggests a
link between migraine and the
female sex hormones. According to
the American Migraine Study, 17.6%
of females versus only 6% of males
in the US currently suffer from
severe migraine.25 Many women with
migraine, especially those with a
history of menstrual migraine, experience an exacerbation of the condition as they approach menopause.
During this time, the orderly pattern
of estrogen and progesterone
secretion is lost.26
In 1953, two English physicians,
Drs. Katharina Dalton and Raymond
Greene, published the first medical
report on premenstrual syndrome
(PMS). Dr. Dalton observed that progesterone injections relieved her own
menstrual migraine headaches. Dr.
Dalton then injected progesterone
into other women and found that
their PMS was cured.11 Hormone
replacement with estrogen exacerbates migraine, and oral contraceptives can change the character and
frequency of migraine.27 Higher levels
of estradiol and the estradiol:progesterone ratio are directly correlated to
increased headache activity.19
Migraine syndromes, particularly
in women, are associated with
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deficits in brain and serum ionized
magnesium levels. 28 Scientists
believe that magnesium’s ability to
relieve premenstrual distress may
be due to the mineral’s ability to
relax vascular smooth muscle. 29
Researchers have demonstrated that
with each increase in estrogen, a
decrease in ionized magnesium
occurs. However, as progesterone
levels rise, ionized magnesium levels
increase as well.30
In one study, physicians set out to
test the hypothesis that migraine is a
specific consequence of an imbalance between neurohormonal and
metabolic integrity. Restoration of
progesterone along with several other steroid hormones led to a complete resolution of migraine.8

Progesterone and Osteoporosis
Bone is a very metabolically active
tissue, and bone remodeling continues throughout life. The remodeling
process is an active coupling of bone
formation and bone resorption.
Bone loss occurs when the cellular
events of bone resorption are quantitatively greater than the events of
bone formation.
Conventional medicine widely
attributes osteoporosis to a decline
in estrogen. Before the onset of
menopause, however, luteal levels of
progesterone decline, whereas levels
of estrogen, lutenizing hormone, follicle stimulating hormone, and other reproductive hormones remain
intact. In addition, we know that
bone loss begins in women well
before menopause. In fact, a woman
attains her peak bone density at

approximately 30 years of age, after
which she begins to lose bone at a
rate of about 1-1.5% per year. 9
Countless women who use estrogen
therapy and consume the proper
nutrients still have disappointing
bone density test results. These facts
raise an interesting question: is the
decline in estrogen responsible for
bone loss, or is progesterone
involved, possibly even more so than
estrogen?
The two types of bone-regulating
cells are osteoclasts and osteoblasts.
Osteoclasts function to dissolve older bone, leaving tiny unfilled spaces
behind. Osteoblasts are then able to
move into these spaces to produce
new bone. Like all living cells,
osteoblasts and osteoclasts require
hormonal guidance to function
properly. Estrogen is able to help
slow bone loss by curbing the activity of bone-dissolving osteoclasts.31,32
On the other hand, osteoblasts
depend primarily on progesterone
and testosterone to facilitate the
building of new bone. In the absence
of these hormones, osteoblasts and
osteoclasts cease to function properly, and rapid deterioration of bone
occurs. Natural progesterone stimulates the new bone formation
required to prevent and reverse
osteoporosis. 7 Progesterone also
appears to increase levels of insulinlike growth factor 1, which promotes
bone formation.33 It remains uncertain whether progesterone or estrogen plays a more prominent role in
bone remodeling. An optimal balance of both hormones appears to
be most efficient in preventing and
treating osteoporosis.

Progesterone and Cancer
Disturbances in gonadal hormones have been associated with an
increased risk of both breast and
endometrial cancers. As previously
stated, most controlled studies and
observational studies in the past five
years suggest that the addition of
synthetic progestins to synthetic
estrogen in hormone replacement
therapy, particularly in a continuous
combined regimen, increases breast
cancer risk compared to synthetic
estrogen alone.1 By contrast, recent
studies suggest that the addition of
natural progesterone does not affect
breast cancer risk.1,2 In fact, a large
base of evidence suggests that progesterone is a protective agent
against, as well as a potential adjunctive treatment for, breast and
endometrial cancers. 34-44 Whereas
estrogen is pro-proliferative, causing
the cells in the breast and uterus to
multiply, progesterone does not promote proliferation of these tissues.
One of the most significant studies of the relationship between low
levels of natural progesterone and
increased breast cancer risk was
published in the American Journal
of Epidemiology in 1981. The study
followed 1,083 women with a history of difficulty becoming pregnant
for periods ranging from 13 to 33
years. The researchers found that
infertile women who demonstrated
a progesterone deficiency had a
premenopausal breast cancer risk
that was 540% greater than that of
women whose infertility was due to
non-hormonal causes. Furthermore, the women with a progesterone deficiency had a 1,000%
greater chance of death from all
types of cancer.34
In a study conducted at the
National Taiwan University Hospital,
researchers showed that transdermal estradiol increased breast cell
proliferation by 230%, while transdermal progesterone decreased cell
proliferation by over 400%.6 A combination of estradiol and progesterone cream was able to maintain
the normal proliferation rate. This
provides direct evidence that estradiol stimulates hyperproliferation of

breast tissue cells and progesterone
decreases hyperproliferation.
Serum progesterone levels at the
time of breast cancer surgery influence survival rates, according to a
1996 study published in the British
Journal of Cancer. Women who had
progesterone levels of 4 ng/mL or
greater at the time of breast cancer
surgery had significantly better survival rates at 18 years than those with
lower serum levels of progesterone at
the time of surgery. In women with
higher progesterone levels at the
time of surgery, approximately 65%
were alive 18 years later, whereas
only 35% of the women with low progesterone levels survived 18 years.45
Conventional estrogen replacement therapy with synthetic estrog e n s i n c re a s e s t h e i n c i d e n c e
of endometrial (uterine lining)
abnormalities, including cancer.37
However, co-administration of progesterone counteracts this effect.36-44
Women are also becoming
increasingly aware of other serious
health conditions that may result
from an imbalance of their gonadal
hormones. Some scientists believe
that conditions such as ovarian cysts,
uterine fibroids, fibrocystic breast
disease, and cervical erosions may
stem from an imbalance between
progesterone and estrogen.12

Progesterone After
a Hysterectomy?
Hysterectomy is the surgical
removal of the uterus, which is sometimes performed in conjunction with
an oophorectomy or ovariectomy,
which is the surgical removal of the
ovaries. Doctors often perform a
hysterectomy to alleviate patient discomforts associated with conditions
such as uterine fibroids, endometriosis, and heavy menses. These conditions, however, are often related to a
relative dominance of estrogen.12
Removal of the uterus does not correct the underlying imbalance that
may have contributed to these conditions in the first place.
Many medical professionals
believe that once the uterus has been
removed, there is no need to supplement with progesterone. Clinical
experience and a review of the scientific literature, however, make it is
clear that unopposed estrogen therapy can lead to many undesirable
health conditions. When women are
young, they have optimal levels of all
the steroid hormones, not just estrogen. Replacing only estrogen after a
complete hysterectomy is a sure-fire
way to increase existing estrogen
dominance. Whether a woman has a
uterus or not, research suggests

that estrogen replacement therapy
should not be given without natural progesterone.

Progesterone and Men
Typically thought of as a female
hormone, progesterone can also be
an invaluable tool in hormone
modulation in men. Progesterone
is manufactured in men by the
adrenal glands and testes. Just as
estrogen dominance can severely
affect the quality of life for women,
excess estrogen can be equally
detrimental to men. Elevated
estrogen in men has been linked to
gynecomastia (breast enlargement
in men), decreased sexual function, weight gain, and prostate
enlargement.46-48
Benign prostatic hyperplasia
seems to be related to long-term
exposure of the prostate gland to
the strong androgen dihydrotestosterone and possibly to estrogens.
In fact, the late Dr. John R. Lee,
considered a pioneer in natural
progesterone therapy, believed that
excessive exposure to estrogen
was a primary cause of prostate
enlargement and prostate cancer.
In addition to counterbalancing
the negative aspects of estrogen,
progesterone may also inhibit
5-alpha-reductase, the enzyme that
converts testosterone to dihydrotestosterone.49
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Conclusion
In the past century, progesterone
and hormone restoration has
become increasing popular with
men and women alike. In the early
1900s, the average life expectancy
was only 49 years.50 Men and women
simply did not live long enough to

experience the detrimental effects of
an imbalance of progesterone and
estrogen. Since then, advances in
health and medicine have significantly extended the human life span.
Today, it is up to each individual to
ensure that his or her quality of life is
also extended.
The risks and side effects of synthetic progestins like medroxyprogesterone acetate have clouded the
true health benefits of progesterone
supplementation and restoration.
Due to monetary interest, research
has focused almost exclusively on
synthetic derivatives rather than the
natural hormones found within the
human body. Natural progesterone is
associated with few side effects, and
is less expensive than its synthetic
counterpart.51
Assessing levels of progesterone
and other hormones through regular
blood testing is essential to attaining
optimal health. Life Extension suggests using individually modified
doses of progesterone in a cyclical
manner. Such an approach will mimic a youthful physiology, resulting in
much-improved quality of life.

PROGESTERONE DOSING STRATEGIES
Confusion often arises as to the proper way to apply natural progesterone cream. Serum
progesterone levels, height, weight, and deficiency symptoms are all factors that should
be considered in determining how much progesterone to use. Life Extension has always
contended that restoring serum hormone levels to an optimal range—that of a healthy
20-29 year old—is essential to the success of any hormone restoration program.
Cycling of this hormone to mimic a healthy women’s normal menstrual cycle is of
the utmost importance.
Example:
Natural Progesterone Cream
Premenopausal: From the first day through the tenth day after menses completion:
1/3 tsp; then use 1/2 tsp until the first day of menses.
Postmenopausal: Days 1-14: 1/2 tsp; days 15-25: 3/4 tsp; day 26 until the
end of the month: 1/3 tsp.
Note: Natural progesterone should normally be applied in the morning to mimic the body’s
natural physiology. However, due to progesterone’s ability to stimulate the parasympathetic
nervous system (which is one of the three arms of the autonomic nervous system and is
normally predominant at night), some women and men should apply a portion, normally
25% of their daily dose, of natural progesterone at night.
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