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The Neuroendocrine Effects of Estrogen
January is mental health month. Connecting hormone health and mental health may seem like a bit of a

leap; however, the relationship between hormones and cognitive function is well known and well
documented in scientific literature. Many hormones and neurotransmitters including progesterone,
estrogen, serotonin and more play essential roles in maintaining optimal cognitive function in women.
Perhaps the most disregarded of these by some is estrogen whose essential role extends beyond treatment
of hot flashes and night sweats. Estrogen influences many processes of the brain by increasing synaptic and
dendritic density, decreasing cellular oxidation, and affecting neurotransmitter levels. The decline of
estrogen that may take place during the timeframe surrounding menopause (when ovulation ceases) can
upset a woman’s neuro and hormonal chemistry resulting in cognitive and mood disturbances. The following
are some of the often overlooked effects of estrogen on the brain.
Estrogen has a neuroprotective activity against oxidation, as its chemical structure provides free
radical scavenging in neurons.
Estrogen receptors are abundant in the hippocampus where long term memories are stored. Estrogens
regulate synaptogenesis and dendritic density in the hippocampus, rendering estrogen a key player in
learning and memory.
Estrogen increases the enzyme choline–acetyl transferase and stimulates synthesis of acetylcholine, an
important neurotransmitter related to learning and memory. In studies, women taking estrogen
replacement therapy (ERT) have been shown to have better cholinergic function than those who had

never taken ERT. Acetylcholine production is greatly decreased in Alzheimer’s patients.
Serotonin is a neurotransmitter derived from tryptophan that is commonly thought to contribute to
happiness and feelings of well-being. With short term administration, estrogen up-regulates serotonin
receptors. Studies have shown that serotonergic tone may be increased in young women and postmenopausal women taking ERT compared with controls.
Are cognitive and mood concerns plaguing your patients? Elucidate the contributory neuroendocrine
imbalances, including estrogen and beyond, with a Neurohormone Complete or Complete Plus Panel to
assess and address neuroendocrine balance for optimal cognitive well-being.
References:
Gold EB, Sternfeld B, Kelsey JL, et al. Relation of demographic and lifestyle factors to symptoms in a
multi-racial / ethnic population of women 40-55 years of age. Am J Epidemiol 2000; 152:463-73
Phillips SM, Sherwin BB. Effects of estrogen on memory function in surgically menopausal women.
Psychoneuroendocrinology. 1992. 17, 485–495.
Norbury R, Cutter WJ, Compton J, Robertson DM, Craig M, Whitehead M, Murphy DG. The
neuroprotective effects of estrogen on the aging brain. Experim Geront. 2003. 38:109-117.
McEwen BS. Invited review: Estrogens effects on the brain: Multiple sites and molecular mechanisms. J
Appl Physiol 2001;91:2785-801.
Norbury R, Cutter WJ, Compton J, Robertson DM, Craig M, Whitehead M, Murphy DG. The
neuroprotective effects of estrogen on the aging brain. Experim Geront. 2003. 38:109-117.
Greendale GA, Derby CA, Maki PM. Perimenopause and cognition. Obstet Gynecol Clin N Am 2011.
38:519-535Bartus RT, Dean RL, 3rd, Beer B, Lippa AS 1982 The cholinergic hypothesis of geriatric
memory dysfunction. Science 217:408-414Gabor R, Nagle R, Johnson DA, Gibbs RB. Estrogen enhances
potassium-stimulated acetylcholine release in the rat hippocampus. Brain Res. 2003 Feb 7;962(1-2):2447.Van Amelsvoort T, Murphy DGM, Robertson D, Daly E, Whitehead M, Abel K. Effects of long-term
estrogen replacement therapy on growth hormone response to pyridostigmine in healthy
postmenopausal women. Psychoneuroendocrinology. 2003. 28,101-112.Speroff L, Fritz MA (2005).
Menopause and the perimenopausal transition. In Clinical Gynecologic Endocrinology and Infertility, 7th
ed. Philadelphia: Lippincott Williams and Wilkins.

Dr. Jay Mead, Labrix and AFMA Team Up for
March 2014 Functional Medicine Conference
Jay H. Mead, MD, FASCP, is the Medical Director of Labrix Clinical Services, Inc.
and a visionary for innovative testing for discerning practitioners. He is a leading
expert in salivary hormone and urine iodine testing. Dr. Mead has been practicing
as a clinician for over twenty years and understands the need and value of
accurate, reliable laboratory testing. Dr. Mead is a board certified pathologist
(AP/CP), a retired USAF Flight Surgeon and cofounder of a progressive full service
complementary and alternative medical clinic. He also has board certification in
blood banking and lead the Pacific Northwest Region of the American Red Cross
as the Chief Medical Officer for over 10 years. Dr. Mead is the co-author of the
well-received book: Slim, Sane and Sexy; Pocket Guide to Natural, Bioidentical
Hormone Balancing (www.slimsaneandsexy.com).
Dr. Mead speaks at national and international conferences on topics including: Best Practices for State-ofthe-Art Hormone Testing; Best Practices for Men’s Hormone Health; Beyond Testosterone…Progesterone
for Men, Youth’s Best Kept Secret; Vitamin D: The Forgotten Hormone; Neurodegenerative Disease and
Endocrine Balancing; an Integrative Approach; Thyroid Health and Prostate Health.

AFMA Conference Lecture Topic
Bioidenticals, Brain Chemistry and Baby Boomers:
Advances in Hormone, Adrenal and Neurotransmitter solutions for Menopause, Peri menopause, Andropause,
Metabolic syndrome and more.
Besides hot flashes, peri-menopausal women also complain of low libido, fatigue, anxiety, depression and
weight gain. They may also have begun to experience auto-immune symptoms; thyroid dysfunction, joint
pain, allergies and more. In the usual care model; these women are sent home from a doctor visit with

estrogen prescriptions, perhaps an antidepressant… end of story. Hormones are not tested, clinical intakes
are brief if at all and these are provided few resources with which to manage their symptoms and their
longer term health.
Ten thousand Americans turn 60 every day… that is equivalent to 3,650,000 new 60 years olds a year, 61,000
every week! This boom in our aging population will continue for another 17 years! This generation wants
and demands real answers to their multiplying health complaints. A majority of them are now looking to the
Functional Medicine practitioner for anti-aging solutions. If you are already practicing Integrative medicine
you know that BHRT is an incredibly powerful and effective piece of building and maintaining vitality. But is
Bioidentical hormone balancing enough? You also may know that there are more pieces to puzzle. Assessing
adrenal function, considering GI health, plus evaluating brain chemistry and neurotransmitter balance is also
critical. We often equate neurotransmitters with mood disorders but balanced NT’s are critical in correcting
adrenal, hormonal and GI dysfunction as well. This presentation will guide you through the clinical steps you
can take to evaluate and treat the entire neuroendocrine system and thus bring real solutions to your
patients.

Learning Objectives:
1. Obtain and understand the role of sex steroid hormones, adrenal hormones and neurotransmitters in
health and well-being.
2. Be able to describe an in-depth approach for clinical assessment of patients seeking functional
medicine solutions to their symptoms.
3. Gain treatment approaches that can be employed immediately Monday morning upon your return.
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