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Abstract
Hormones have a close association with hair growth; thus, they have a big impact on the hair cycle and hair
follicle structure. Many hormones control hair growth, cycle, and density. Hair abnormalities are frequent in
therapeutic practice, and they can cause severe emotional discomfort depending on societal and ethnic
standards. As a result, disorders that impact the endocrine system can induce a variety of physiological hair
growth and cycling alterations. Hirsutism and patterned hair loss have a significant impact on human
personality. These illnesses necessitate a comprehensive approach to diagnosis and treatment.
The hormonal impact on hair growth and the association of different endocrine disorders with hair changes
are briefly discussed here.
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Introduction And Background
Hair is a key physical structure that has a significant impact on a person's psychosocial personality. Hair
follicles (HFs) are made up of dermal papilla cells (DPCs) formed from mesenchymal cells and epithelial-
derived root sheath cells, with mesenchymal-derived DPCs interacting with epithelial-derived root sheath
cells [1]. The hair growth cycle consists of three phases. These phases are anagen, catagen, and telogen
representing growth, regression, and rest respectively [2]. DPCs also produce and release a number of
cytokines that control hair growth and cycle [3].

Hair growth, cycling, and density can all be affected by endocrine disorders, and a thorough examination
may discover the underlying problem. Hormonal abnormalities include hypertrichosis, hirsutism, and
alopecia areata. However, the task is complicated by a lack of data and a discrepancy in the literature on the
effect of hormonal influence on the hair cycle, which has not been properly examined. This article briefly
discusses the hormonal impact on hair growth and the association of different endocrine disorders with hair
changes.

Review
Hormones and their effects on hair
Androgens

They are the primary regulators of proper hair growth in humans [4]. They operate on hair follicles through
interaction with intracellular receptors inside DPCs, depending on where the hair is located over the body
[5,6]. Androgen's major effect is to interact with androgen receptors in DPCs [7]. The impact of androgens is
to change the vellus hairs which are thin, short, and straight into terminal hairs which are darker, bigger, and
curlier in sex-specific parts of the body [8]. In both sexes, androgens convert axillary and groin vellus hair
follicles, as well as the vellus hair in the trunk and beard area of males, into terminal hair during puberty [9].
The pathophysiology and course of patterned hair loss are influenced by circulating androgens. This is based
on the observation that unless testosterone is provided, eunuchs and castrated boys do not acquire male-
patterned hair loss [10]. On DPCs, when androgen receptors are occupied by di-hydro testosterone and
testosterone, they mediate alteration in the production of soluble factors, influencing the activity and
maturity of variable cells, in particular, hair follicle keratinocytes, which results in male patterned hair loss.
As a result, scalp hairs get increasingly thinner [11].

Oestrogen

Androgens undergo peripheral aromatisation in adipose tissue to make oestrogens. In females, oestrogen is
necessary for the development of pubic and axillary hair. Oestrogens, on the other hand, have long been
known to have a significant impact on hair follicle changes affecting the growth of hair follicles through
binding to high-affinity, locally produced oestrogen receptors [12]. Due to the depletion of finite ovarian
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follicles, menopause is accompanied by a decrease in oestrogen and progesterone release, which can lead to
hair and skin illnesses [13,14]. After menopause, the higher frequency of developing female pattern hair loss
indicates that oestrogens play a role in the stimulation of hair growth. In postmenopausal women, the
etiologies as well as management strategies of certain conditions including hair loss and hirsutism are quite
different compared to premenopausal women. During pregnancy, high circulatory levels of oestrogen may
contribute to the prolonging of anagen, while a drop in circulatory levels of oestrogen in the post-partum
period is thought to contribute to post-partum hair loss which is known as telogen gravidarum [15]. The fact
that sex steroid hormones exhibit an extraordinarily effective inhibitory function on the hair cycle, notably
through halting the clock of the hair cycle in telogen, is perhaps the most exciting feature of oestrogen
biology from the standpoint of hair study [12,16].

Growth Hormone

This enhances androgen's influence on sexual hair growth. In growth hormone-deficient hypogonadal
males, the required level of testosterone to stimulate hair growth in the axilla may reach around 5 times the
normal testosterone level in growth hormone-sufficient hypogonadal boys [9].

Insulin and Insulin-Like Growth Factor (IGF)

These hormones play a part in hair development stimulation and work in tandem with androgens.
Hyperinsulinemia may boost di-hydro testosterone synthesis by inducing 5α reductase activity.

Prolactin

Prolactin is a hormone that plays a function in lactation, reproduction, angiogenesis, osmoregulation, and
hair development [17]. In females, prolactin promotes the hair shaft lengthening in the front-temporal
region of the scalp while inducing catagen in male occipital scalp hair follicles [18,19]. Prolactin excess is
linked to hirsutism in clinical studies, most likely due to the stimulation of hyperandrogenism.

Melatonin

Melatonin is a hormone that regulates the rhythm of a variety of physiological systems. Melatonin receptors
can be present in sweat glands, blood vessels endothelium, epidermal keratinocytes, and dermal fibroblasts,
in addition to hair follicle cells. Melatonin affects hair pigmentation primarily by increasing the number of
melanocytes, as well as its growth, most likely via accelerating the anagen phase. The ability of melatonin to
control the hair follicle response to oestrogens, weakening oestrogen receptors expression in the hair
follicle, is one of its most essential functions. One of the roles of melatonin is to activate nuclear factor
erythroid-2-related factor 2, which has a significant impact on the protection of hair follicles from oxidative
stress and thus to inhibit hair growth suppression [20,21].

Cortisol

Hair loss has become more common in women and young people, and it is thought that stresses, rather than
genetic factors, are to blame. As a result, accumulating data on the impact of stress on HFs and their
constituent cells is critical for hair loss treatment [22]. The association between stress hormones and hair
loss, on the other hand, is poorly understood. Cortisol is recognized to affect the function and cyclic
regulation of the hair follicle [23]. High levels of cortisol are linked to a decrease in the formation and early
breakdown of hair follicle modulators such as proteoglycans and hyaluronans, which are essential for hair
follicle activity [24]. Corticotropin-releasing factor (CRF), in particular, is a key HPA axis hormone in the
peripheral stress response. Hair shaft elongation is greatly inhibited by CRF activation [25].

Thyroid

Thyroid receptors were detected on the outer root sheath cells of hair follicles. The thyroid hormone is
believed to be responsible for regulating the hair cycle's frequency [26]. Hypothyroidism causes a decrease in
anagen frequency, whereas hyperthyroidism causes thin hairs.

Endocrine conditions causing abnormal/excessive hair growth
Hirsutism

Excessive terminal hair in parts of the female body that are androgen-dependent is a symptom of elevated
androgen activity in the hair follicle. Worldwide, hirsutism in females frequently leads to psychological
suffering, lack of confidence, and cosmetic embarrassment. It is a clinical symptom of hyperandrogenemia
(abnormally high levels of androgens detected in the blood) [27]. The prevalence of hirsutism ranges from 4-
11 percent, however, Asians appear to have a lower rate [28]. With advancing age, the prevalence and
severity of hirsutism decrease (especially in postmenopausal women) [29]. In 75 percent of patients with
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hyperandrogenemia, hirsutism is present [22]. Polycystic ovarian syndrome is the most frequent cause of
hirsutism, accounting for more than 70% of cases [30]. Idiopathic hirsutism affects 5-17 percent of hirsutism
sufferers, depending on ethnicity and geographic location. The underlying cause of hirsutism in about 1-8%
of women is non-classical congenital adrenal hyperplasia due to a 21-hydroxylase deficiency [31]. The
majority of females who experience frontal-central pattern hair loss do not have elevated levels of androgen
and do not manifest with hyperandrogenism symptoms, such as hirsutism or irregular periods/anovulation
[32].

Hypertrichosis

Hypertrichosis is the presence of abundant body hair that is not caused by androgen. It can be hereditary or
acquired. Cushing's disease, acromegaly, and hypothyroidism are the main endocrine causes of acquired
hypertrichosis [33]. Physical treatment approaches, which are frequently paired with medical therapy, can
result in significant cosmetic improvement.

Endocrine conditions associated with hair loss
In both males and females, patterned hair loss is closely associated with sex hormones level, because it is
related to alterations in the androgen receptor and responds to antiandrogen medication [34].

Male Pattern Hair Loss

Male pattern hair loss has been classified as androgen-dependent [34]. A study by Sanke et al., comparing the
hormonal profile of early androgenetic alopecia in men with the phenotypic equivalent of polycystic ovarian
syndrome in women, on the other hand, have discovered hormonal imbalances in androgenetic alopecia
similar to polycystic ovarian syndrome [35]. Androgenetic alopecia, or male pattern hair loss, is a common,
age-dependent, highly heritable disorder marked by progressive front-temporal and vertex hair loss [9]. The
pattern of inheritance is polygenic [9]. The condition is hormone-related with androgen being a key
hormonal influence.

Female Pattern Hair Loss

Female pattern hair loss (FPHL) is defined as the progressive shrinking of hair follicles, which mainly occurs
in genetically predisposed females and is rarely associated with endocrine disorders. Hair loss in women can
be a severe source of psychological stress and morbidity, which is unsurprising. Female patterned hair loss
affects 6 to 64.4 percent of women, with Asians having a somewhat lower incidence [36]. Female pattern hair
loss is prevalent in the 3rd and 5th decades of women's life. The prevalence rises with age, starting at 1.3
percent in the 18-29 year age group and rising to 10.3 percent in the seventh decade and 11.8 percent
thereafter [37]. Female pattern hair loss is a complex phenomenon that is associated with multiple
contributing factors. The condition is more common in genetically predisposed women with abnormal
cycling of the hair follicle, which results in the terminal hair follicles being transformed into shorter and
finer vellus hair follicles. There is a steady reduction in the size of the dermal papilla under the effect of sex
hormones, as well as a reduction in anagen duration and a prolongation of telogen [36]. Diffuse telogen hair
loss affects around 50 percent of people with hyperthyroidism and 33 percent of people with
hypothyroidism respectively [38]. Severe hair loss does not always reflect a severe endocrine imbalance.
Hypothyroidism in its early stages may present with telogen effluvium as the initial presenting sign. On
histopathology, a reduction in the terminal/vellus ratio and follicular miniaturization can distinguish early
female patterned hair loss from telogen effluvium. Acute telogen effluvium can sometimes reveal latent
female patterned hair loss.

Conclusions
It can therefore be concluded that this piece of work covered various hormones and their effects on hair
growth and also touched briefly on the association between various endocrine conditions and their influence
on hair changes. The hair cycle and hair follicle structure are greatly impacted by various hormones. Hair
changes are prevalent in endocrine illnesses and might be the first indicator of underlying hidden
endocrinopathy. Hence, this article is important to reach a comprehensive approach in order to diagnose
and treat various hair disorders. Despite the fact that various hormonal mechanisms and pathways
influencing hair development have been documented here, more comprehensive evidence and research are
needed to understand the whole process of hormonal effect on the hair cycle.
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