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between the androgen receptor polymorphisms and 
Type II pattern of FPHL was determined in scalp biop-
sies performed in 30 premenopausal Egyptian women 
aged 39±7 years and in 11 age-matched controls.62 A 
mild association between the new susceptibility locus 
at chromosome 20p11 reported by Richards et al41 
was found in 397 women from Iceland with undefined 
types of baldness (OR 1.29, 1.05-1.57) and in 85 Brit-
ish women (OR 1.13, 0,82-1.56). A study of 21 types 1 
and 2 of 5a-aromatase isoforms variants, the estrogen 
receptors 1 and 2 and progesterone receptor was 
performed in 145 UK and 53 German women with 
FPHL, without any of these parameters showing a 
significant association with baldness.63 Investigation 
of SNPs in and around the CYP19A1 gene encoding 
5a-aromatase in 484 Caucasian women with FPHL 
and 471 controls produced evidence suggesting that 
the common allele of this gene, which has been associ-
ated with higher estrogen levels, might be associated 
with a predisposition to FPHL.64

The endocrine profile of sex hormones 
in women

The endocrine system in women produces the 
same steroid hormones as in men, but quantitatively 
in very different proportions and with very different 
actions. The mature female organism, while poor in 

androgenic activity, is flooded by successive waves of 
estrogens and progesterone during the reproductive 
years. Estradiol is the dominant estrogen in women 
that creates the female phenotype at puberty and 
is essential in the process of ovulation. At around 
the 51st year of age it vanishes, depriving the female 
organism of its multiple physiological actions for the 
rest, that is for 1/3, of the woman’s lifetime.

The secretion of estradiol (E2) during the men-
strual cycle is reflected in the measurable levels of 
E2 in the blood, which are low in the first days of the 
cycle ranging from 40 to 60 pg/ml and reach a peak 
of 350-450 pg at the middle of the cycle. The ovary 
also secrets estrone (E1), a weak estrogen that has 
a similar secretory pattern to that of E2 but at lower 
concentrations of 30-200 pg/ml. The cessation of the 
reproductive and endocrine function of the ovaries 
at menopause results in a dramatic diminution of 
estradiol secretion, its serum levels dropping to less 
than 20pg. Estrone deriving from Δ4Α continues to 
have measurable blood levels of 30-70 pg/mL after 
the menopause, but its greatly diminished estrogenic 
action is demonstrated by the inability of its produc-
tion to prevent atrophy of the vaginal epithelium, 
which is a very sensitive tissue requiring minimal 
estrogenic action. When therefore we speak of es-
trogens in women, we mean the action of estradiol 
(Table 2).26,65,66

Table 2. Daily production rate and circulating levels of steroid hormones and sex hormone binding globulin in the reproductive and post-
menopausal periods in women (compound data from Longope65, Burger66, Nafziger26)

Steroid Hormones

Reproductive period

Postmenopausal period

Blood levels
Years 

Production  
rate mg/day Blood levels 54-64 65-74 75-80

Testosterone 0.250-0.300 0.3-0.7ng/mL 0.150-0.250ng/mL

Free testosterone 3-6 pg/ml

Dihydrotestosterone (DHT) 0.040-0.220ng/ml

Δ-Androstendione (Δ4-Α) 2-3 0.50-2.5ng/ml 1ng/mL 0.70ng/ml 0.31 ng/mL

Dehydroepiandrosterone (DHEA) 6-8 1-4.5ng/mL

Dehydroepiandrosterone sulfate (DHEA-S) 7-4 1000-4000ng/mL 1580ng/mL 1150ng/ml 570 mg/nl

3a-androstane-diol glucoronide (3a-diol Gl) 2.6-16 ng

Estradiol (E2) 40-400 pg/mL <20pg/mL

Estrone (E1) 30-200 pg/mL 30-60pg/mL

Sex hormone binding globulin (SHBG) 0.58-3.5 μg/dL




