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The effect of androgens on the hair 
follicle

The evaluation of an androgenic effect on a sensi-
tive tissue requires the comprehensive consideration 
of all the parameters that are involved in this process, 
their complex qualitative and quantitative inter-
relationships and the degree of their participation 
and contribution to the final effect. This constitutes 
a difficult task, further confounded by the present 
scarcity of knowledge and many conflicting results; 
it is however rewarding because of the amount of 
vigorous research into the subject.29,30

The chain of events leading to androgenic action 
are comprised of: the production of testosterone by 
its principal source, the testes, the peripheral produc-
tion of testosterone by its precursors, Δ4A, DHEA 
and DHEA-S, the unknown significance of paracrine 
and endocrine action of locally produced testosterone 

by the dermal papilla and the hair bulb, which may 
be important, the intervention of transcriptional 
factors, growth factors and cytokines and, finally, a) 
the local conversion of testosterone to active DHT, 
b) the normality, functionality and activity of the 
androgen receptor and c) the modulating action of 
the coregulators, the three last steps being the most 
important and studied. Of the former steps, the pro-
duction of testosterone can be easily measured by its 
concentration in the blood, whereas their biological 
activity remains difficult to assess. The transcriptional 
importance of growth and other factors is discussed 
in the section on the coregulators.

The 5a-reductase

The important role of 5a-reductase in the action 
of the androgens is demonstrated by the fivefold 
increase of testosterone androgenic potency through 
its transformation into dihydrotestosterone and is 
clinically obvious in subjects with syndromes of 5a-
reductase deficiencies who fail to develop hair in a 
very sensitive target tissue of the androgens, the skin.

5a-reductase reduces the unsaturated bond in the 
4-5 position of testosterone’s molecule to form dihy-
drotestosterone. It can also convert Δ4-androstendione 
and progesterone to their respective reduced forms. 
5a-reductase is expressed in two molecular forms 
each encoded by a separate gene. The distribution of 
types 1 and 2 5a-reductase, their ratio and the inten-
sity of their expression varies in the different areas 

Table 1. Daily production rate and circulating levels of androgens and sex hormone binding globuilin in men (compound data from Nafziger, 
Kaufman Vermeulen, Harman28)

Androgens
Daily production

rate mg/mL

Blood levels ng/mL
Age

20-40 55-64 65-80

Testosterone 4.5-8 3-10 5.5-4 4-2.5

Free Testosterone 0.05-0.220 0.050-0.070 0.055-0.050 0.050-0.037

Dihydrotestosterone (DHT) 0.55-0.90 0.3-0.85

Δ-Androstendione (Δ4-Α) 1.5-2.5 0.8-2.3 1.50 0.85

Dehydroepiandrosterone (DHEA) 6-8 1.6-8 0.7-1.00 0.70-0.020

Dehydroepiandrosterone sulfate (DHEA-S) 8-16 1100-6000 1580-1150 1150-570

3a-androstandiol glucuronate Glucuronate (3a-diol Gl) 0.6-8.1

Sex Hormone Binding Globulin (SHBG) 9.5-10.9 10.9-12.3 14.05-18.7

Figure 4. The catalyzing enzymes and the proportion of andro-
gen transformations (ST SULF: Steroid Sulfatase, 3β-HSD: 
3β-hydroxysteroid dehydrogenase, Δ5-ISO: Δ5-isomerase, 
11β-HSD: 11β-hydroxysteroid dehydrogenase, 5a-Red: 5a-re-
ductase, 3a-HSDR: 3a-hydroxysteroid oxide reductase, 3a-diol: 
3a-androstane 17β diol).




