Practical endocrinology —First course
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Estrogen Types and Differences

Estrogen: A general term that includes all estrogen
hormones (Estrone, Estradiol, Estriol).

Estradiol (E2):

- The strongest form of estrogen.

- Most abundant in women before menopause.

- Produced mainly by the ovaries.

- Functions: supports ovulation, maintains the
endometrium, contributes to bone health, and regulates the
menstrual cycle.

Estrone (E1):

- Weaker than estradiol.

- Rises after menopause.

- Produced mainly by adipose (fat) tissue.

- Can be converted into estradiol when needed.

Estriol (E3):

- The weakest estrogen.

- Rises significantly during pregnancy.
- Produced by the placenta.
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Estradiol (E2) Strongest Before menopause Ovaries
Estrone (E1) Moderate—weak After menopause Adipose (fat) tissue
“ Weakest During pregnancy Placenta

Estrogen General term — Includes E1, E2, and E3



Estrogens

Estrogens are predominantly ovarian hormones, synthesized by the follicles and corpus luteum of ovary.
These hormones are responsible for maintenance of menstrual cycle and reproductive process in women.

Synthesis of estrogens
Estrogen synthesis occurs from the precursor cholesterol. Estrogens are produced by aromatization
(formation of aromatic ring) of androgens. The ovary produces estradiol (E2) and estrone (E1) while the
placenta synthesizes these two steroid hormones and estriol (E3). The synthesis of estrogens is under the
control of LH and FSH.
Physiological and biochemical functions of estrogens
1. Sex-related physiological functions: The estrogens are primarily concerned with
= * Growth, development and maintenance of female reproductive organs.
= * Maintenance of menstrual cycles.
= * Development of female sexual characteristics. Gl g A -
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Estrogens: Plasma concentrations of estradiol,
estrone and estriol gradually increase throughout
pregnancy. Estriol is produced in the largest
amount. Adrenal cortex of foetus produces DHEA
and DHEA SO4, which are converted to 16 o-OH
derivatives by the foetal liver, and these are
subsequently converted to estriol by the placenta.
After its formation, travels via the placental
circulation to the maternal liver, where they are
conjugated to glucuronides, and then are excreted in

the urine.
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Estrogen Tests
Estrogen tests measure the level of estrogen hormones in your blood or urine. There are three main
types of estrogen, and each has a different test:

Estradiol (E2): This is the main type of estrogen in women of childbearing age. It's also present in
smaller amounts in men.

Estrone (E1): This type of estrogen is present in women after menopause.
Estriol (E3): This type of estrogen is mainly produced during pregnancy.
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Main Types of Gonadal Hormones:

Estrogens (e.g., Estradiol - E2)

*Primarily produced by the ovaries in females and in smaller amounts by the testes in males.
*Regulates menstrual cycles, ovulation, and pregnancy.

*Maintains bone health, cardiovascular function, and skin elasticity.

@rogesterone

*Mainly produced by the corpus luteum in the ovaries after ovulation.

*Prepares the uterus for pregnancy and maintains it.

*Regulates menstrual cycles and supports breast development.

@ndrogens (e.g., Testosterone)

*Primarily produced by the testes in males and in smaller amounts by the ovaries in females.
*Responsible for male secondary sexual characteristics (muscle mass, deep voice, facial hair).
*Supports sperm production and libido.
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Functions of Estradiol:

<€In Women:
* Regulates the menstrual cycle and ovulation.

e Supports endometrial (uterine lining) growth
for pregnancy.

* Maintains bone health and skin collagen.

* Influences mood and cardiovascular health.
<In Men:

* Plays a role in sperm production.

* Helps protect bones.

* Maintains hormonal balance with testosterone
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Causes of High or Low Estradiol:
&/ High Estradiol Levels:

Polycystic Ovary Syndrome (PCQOS)
Ovarian or adrenal tumors
Pregnancy (naturally increased)
Obesity (fat tissue produces estrogen)
X Low Estradiol Levels:

Premature ovarian failure
Menopause

Pituitary gland disorders

« Severe weight loss or malnutrition
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Normal Estradiol (E2) Levels in Blood
Normal Range (pg/mL)

1 Women (Follicular Phase - before ovulation) 30-100 al b andallED) ) gl ) il ghna
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J Women (Ovulation Phase) | 100 =400 50 _ 30 (st di - i Ayl 5o
1 Women (Luteal Phase - after ovulation) 60 — 250P 400 - 100 (0253 Aa ya) slocll
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1 ostmenopausal Women Less than 30 30 con )kl Uk Sy 5L
 Men 10 - 50 Ja
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