Androgens (physiology)

Androgens are male sex hormones. They are responsible for the development of the
male type of genitalia during prenatal development as well as for the growth of the
genitals and the development of secondary sex characteristics during puberty.

Testosterone

Testosterone is the basic male sex hormone. It is responsible for most of the
physiological effects of androgens. In addition to the development and growth of
male genitals, it has a significant effect on the skin , an anabolic effect,
increases the density of bone tissue and supports erythropoiesis .
2 For more information see Testosterone.

Dihydrotestosterone
Dihydrotestosterone (DHT) is formed from testosterone in some target tissues
(prostate, scrotum, penis, bones). It has higher androgenic effects than
testosterone, thereby amplifying the signal.

Dihydroepiandrosterone
Dihydroepiandrosterone (DHEA) is unable to activate the androgen receptor and
therefore lacks androgenic effects. However, it is an important substrate for
the production of testosterone .

Androgen secretion and its regulation

Most of the testosterone secreted into the blood comes from the Leydig cells in the
testicles (60-95 % depending on the state of the organism and the literature used), the
rest is secreted by the adrenal cortex. Secretion from both glands is controlled by
the hypothalamo-pituitary system, however, individual glands respond to different
hormones.

= | eydig cell secretion is controlled by pituitary luteinizing hormone. The
hypothalamus produces gonadoliberin, which stimulates the pituitary gland to
produce /uteinizing hormone and follicle-stimulating hormone. Luteinizing
hormone subsequently stimulates the Leydig cells to secrete testosterone. The
production of gonadoliberin from the hypothalamus and luteinizing hormone from
the pituitary gland is feedback inhibited by testosterone, but also by estrogens.

= The secretion of the adrenall cortex is under the control of another pituitary
hormone - adrenocorticotropin (ACTH). The hypothalamus secretes
corticoliberin, which stimulates the pituitary gland to secrete ACTH, and which
stimulates the adrenal cortex to secrete androgens and glucocorticoids. Feedback
is also different in this case. The secretion of corticoliberin and ACTH is inhibited Scheme of testosterone
by the presence of glucocorticoids in the blood, not androgens as is the case with synthesis from cholesterol.
secretion by Leydig cells.
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Testosterone synthesis takes place mainly in the Leydig cells of the

testicles and adrenal cortex. The starting substance for synthesis is S fema | " T T
cholesterol (the synthetic pathway from cholesterol to testosterone is e oo o
shown in the figure). T
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& For more information see Steroid Hormone Synthesis. ' . )

u Scheme of steroidogenesis.

The first three reactions can only take place in glands with internal

secretion, i.e. testicles and adrenal glands, other tissues lack the appropriate enzymatic equipment. However,
many target tissues can synthesize androgens from DHEA circulating in the blood.

The adrenal cortex not only secretes testosterone from androgens, but also DHEA - mainly int its sulfated form and
androstenedione, i.e. the last two products of testosterone biosynthesis. These then serve as substrates for the synthesis
of testosterone directly in target tissues, such as the prostate or sex organs. This biosynthesis directly in the target tissue
plays an important role in the humoral control of organs whose proper function is dependent on the supply of androgens.
These processes are controlled by the expression of enzymes catalyzing these reactions, such a control method is called
intracrine modulation.

Primarily in the prostate, testes, penis and bone tissue, testosterone is reduced to DHT, its product with a much
higher affinity for receptors and therefore with a much higher effect.
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