
Why should we keep an eye on 
FSH in monitoring of menopause



The pituitary gland

 Follicle-stimulating hormone (FSH) is a glycoprotein gonadotropin secreted

by the anterior pituitary in response to gonadotropin-releasing hormone 

(GnRH) released by the hypothalamus. The pituitary gland also secretes

luteinizing hormone (LH), another gonadotropin. FSH and LH are composed of 

alpha and beta subunits.











The midcycle surge of LH and FSH sets in motion interconnected 
networks of signaling cascades to bring about rupture of the follicle 
and release of the oocyte during ovulation. 

Many mediators of these LH-FSH induced signaling cascades are 
associated with inflammation, leading to the postulate that 
ovulation is similar to an inflammatory response. 

First responders to the LH and FSH surge are granulosa and theca 
cells, which produce steroids, prostaglandins, chemokines, and 
cytokines, which are also mediators of inflammatory processes.







 Bone loss 

 FSH directly regulates osteoclasts and bone resorption.

 Weight gain

 Loss of libido

 Silent Inflammation

 fatigue

 Cancer risk ?





Causes of high FSH levels

The most common causes of high FSH levels include

•Menopause
•Gonadal dysgenesis (non-functional ovaries) 
•Autoimmune diseases, including thyroid disorders
•Genetic syndromes such as Klinefelter`s and Turner’s

Other causes of high FSH levels includemm

•Smoking 
•Drugs, such as cimetidine (Tagamet) and spironolactone (Aldactone, Spiractin, Verospiron) 
•Viral infections, such as mumps
•Germ cell tumors



FSH and Inflammation



Atherosclerosis -

An Inflammatory

Disease

(Russell Ross, 

N Engl J Med 1999)

February 23, 2004







FSH and Weight Gain













FSH and Osteoporosis





White Horse – Dark Horse



Why estrogens and anti-estrogens can be oncoprotective?

It is necessary to distinguish between different types of estrogens produced:

-In ovarian granulosa cells systemic 17b-estradiol produced from cholesterol 

under the influence of FSH (white horse)

-In menopause the proinflammatory estrogens (estrone) produced in the 

adipocytes by aromatase might be oncogenic ( dark horse)

- A decrease in 17 b-oestradiol increases inflammation by tnf alpha and 

interleukins (IL 6), periovulatory and premenstrual cytokines

- Menopause – silent inflammation ( Cytokine , IL 6, tnf alpha)

- Anti-aromatases only act on the periphery so can only be used in 

menopause

- Tamoxifen and GnRH analogues can be used in premenopause

Also explains why most breast cancers are found in menopause



Estrone

 Estrone activates pro-inflammatory genes associated 

with poor ER+ breast cancer outcome. 

 A high estrone:17β-estradiol ratio, as exists after menopause 

and increases with obesity, drives inflammation and 

stimulates hormone-sensitive breast cancer initiation and 

tumor growth





 Women mount more vigorous antibody- and cell-mediated immune responses 
following either infection or vaccination than men. The incidence of most 
autoimmune diseases is also higher in women than in men

 This review describes what is currently known about the effects of the female 
sex hormones oestradiol and progesterone on innate and adaptive immune 
responses in order to provide a framework for understanding these sex 
differences. 

Regulation of innate and adaptive immunity by the female sex hormones 

oestradiol and progesterone
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 FSH increased cartilage degradation and serum osteocalcin levels, while ED abolished 
it and lowered serum osteocalcin. FSH elevated the percentage of monocytoid
CD14+/RANK+ and B cell CD19+/RANK+ cells in contrast to ED which inhibited the 
accumulation of these osteogenic populations. 

 The key outcome of the current study is that both hormones influenced BM cell 
differentiation, with FSH favoring osteoclast formation and ED favoring osteoblast 
accumulation.





High Follicle-Stimulating Hormone Level 
Associated With Risk of Rheumatoid Arthritis and 
Disease Activity

 Background: The prevalence of rheumatoid arthritis (RA) has significant gender and 
age difference. The peak age of RA is consistent with the age of menopause, which is 
accompanied by a sharp increase in serum follicle-stimulating hormone (FSH) level. 
This study aims to identify the FSH levels in female RA patients and the relationship 
with diseases activity.

 Conclusion: High FSH appears to be a risk factor for RA and is positively associated 
with their disease activity. Early menopause might be an essential factor of RA.





Adaptive Immunity gender differences

 Adaptive immunity (lymphocytes) and non-specific innate immunity

 Estrogens boost immunity

 Androgens and Progesterone decrease immunity

 Adaptive immunity declines during aging more in men than in women (lung

infection and leukemia more common in older men)

 Autoimmune diseases more common in women ( Hashimoto, multiple 

sclerosis…)

 Estrogen (oral) and colon cancer



other Aspects of Osteoporosis

 Skeleton and framework, 

 mechanical function

 Pool

 stem cells

 immune cells

 endocrine organ

 Osteocalcin

 Testicles

 Pancreas

 by activating the proliferation of insulin-secreting cells (the "beta" cells of the islet of Langerhans of 

the endocrine pancreas);by increasing the sensitivity of insulin target cells, making it possible to 

counteract the insulin resistance affecting type 2 diabetics





FSH and Mesenchymal Cells

 Mesenchymal cells are stem cells present in the mesenchyme of the 

embryo. 

 They are able under the influence of FSH to differentiate into many 

cell types: including osteoblasts (bone cells), chondrocytes (cartilage 

cells), myocytes (muscle cells) and adipocytes (fat cells that give rise 

to fatty tissue in the marrow ).





 Results: Renal function progressively declined from pre-menopause to peri-
menopause to post-menopause, which was accompanied by increasing serum FSH 
level. In post-menopausal women, serum creatinine level increased with increasing 
FSH quartile, which was accompanied by a decrease in estimated glomerular filtration 
rate (eGFR) 

 Conclusions: A high circulating FSH level is an independent risk factor for renal 
dysfunction in women after menopause. Additionally, aging may aggravate the 
association of high FSH levels with reduced renal function in post-menopausal women.







How to decrease FSH levels ?

 Estradiol

 DHEA

 Omega 3 Fat

 Vitamine C

 birth control pills

 dietary changes, such as cutting wheat products out of your diet

 high soy diet

 taking certain herbal supplements ( Vitex Agnus Castus, red clover…)

 reducing stress, exercising,

 acupuncture.



How to decrease FSH levels ?



Dr Serge Ginter

Luxembourg

Thank you for your attention!


