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Summary : Based on the clinical presentation of some skin pigmentation disorders it is thought that a bicompartmental
functional system exists in the epidermal melanocyte population. It corresponds to the perifollicular and interfollicular
compartments, respectively. The present study was undertaken looking for the presence of such a system on scalp
unaffected by pigmentary disorders. The scalps of 100 men with incipient to severe androgenic alopecia were examined
using a videocamera equipped with an internal ultraviolet light-emitting unit. The face, trunk and limbs were similarly
examined in 45 of these adults and in 13 children of both sexes. In 92 men, a subclinical hypermelanosis was found as a
speckled pattern centered on every single follicle. With increasing baldness severity, another epidermal hyperpigmentation
pattern involving the interfollicular area was superimposed to the perifollicular pattern. These stereotyped patterns of
subclinical melanoderma were also disclosed on the face of adults, but not in children. In addition, the spotty perifollicular
pattern was discrete or not apparent on the other parts of the body. It is concluded that the perifollicular subclinical
melanotic pattern is a regional characteristic of cephalic skin, perhaps related to the local production of melanocortins,
particularly alpha-MSH by the pilosebaceous unit.
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Ageing and chronic exposure to ultraviolet radiations (UVR) provide a series of signals to the epidermal melanocytic unit
[1]. Focal melanotic hypermelanosis ensues where individual melanocytes tend to aggregate and are stimulated to produce
more melanin. These melanins are a collection of molecules showing different degrees of polymerization, oxidation and
sulfur content [2, 3]. Melanosome transfer from melanocytes to surrounding keratinocytes is also enhanced under the same
stimulation. In contrast, chronic UVR exposure is also responsible for both replicative and stress-induced premature
senescence (SIPS) [4]. Melanocyte apoptosis and decreased epidermal melanization ensues focally. As a result,
photoageing is often characterized by a mottled appearance due to an uneven distribution and activity in epidermal
melanocytes. The clinical aspect depends upon the individual melanin phenotype, age, cumulative UVR exposure and
body site [5-7].

Several clinical and experimental conditions have already highlighted the existence of a bicompartmental system in the
epidermal melanocyte population. They indeed correspond to the perifollicular and the interfollicular compartments which
are relatively independent although exchanges may occur between them [8]. Guttate hypomelanosis and repigmenting
vitiligo are the readily visible examples of the perifollicular compartment. Early subclinical changes in the mosaic pattern of
epidermal melanization can be disclosed under ultraviolet light examination [9-16]. This is particularly prominent in light
skinned individuals with a pheomelanin-enriched phenotype [14]. The increased contrast between the faint or almost
invisible hyperpigmentation and the surrounding skin is the result of the decreased reflection of ultraviolet light by collagen
because of its absorption by the epidermal melanin.

The aim of the present study was to document the subclinical to faint melanotic hypermelanosis of the scalp using video
recording under ultraviolet light, and to compare the pigmentation pattern on other body sites in adults and children.

Subjects and method

A total of 100 men aged from 28 to 56 years presenting with androgenic alopecia were examined during winter when they
had not been exposed recently to intense sunshine. They had freckles on the dorsal aspect of the forearm, light brown or
auburn hair, and they exhibited phototype Il or Ill skin reactivity. A video camera equipped with an internal ultraviolet-

emitting unit (Visioscan®, C + K Electronics, Cologne, Germany) was used as previously described [14-16] to study the
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pattern of pigmentation on the vertex. The target area was shaved or not according to the possibility of viewing the skin
surface after combing hair. The camera was closely applied to the skin surface and the aspect of a 1 x 0.8 cm scalp area
was recorded. The same areas were also examined by white light epiluminescence using a Heine dermatoscope.

The face, trunk and limbs were similarly examined in 45 of these adults and in 13 children of both sexes.

Results

At the conventional clinical examination the skin looked uniformly pigmented at the evaluation sites. White light
epiluminescence revealed in 58 men light fawn spots that remained discrete on the scalp and dorsal forearms.

Ultraviolet light examination revealed aspects undisclosed under white light. The skin of the vertex appeared uniformly and
fairly pigmented in 8 men. All were younger than 32 years and had light brown hair. An infraclinical mottled melanoderma
was disclosed in the 92 other men. Two main patterns were predominant and clearly related to the hair density. An evenly
distributed perifollicular speckled pattern corresponded to sharply demarcated round and dark tiny spots (Fig. 7). Every
single follicule was marked by these pigmented dots.

With decreasing hair density related to androgenic alopecia, an accretive globular melanotic pattern was evidenced. Large
irregularly shaped macules with ill defined borders merged and covered the perifollicular dots and part of the interfollicular
area (Fig. 2). Most of the infundibula without hair were studded with a dark horny impaction rimmed by a lighter well
dimarcated exophytic ring (Fig. 3).

Facial skin of adults showed aspects similar to those found on the scalp (Fig. 4). By contrast, the perifollicular spotty
pattern was much less prominent or even not disclosed on the trunk and limbs of the same subjects (Fig. 5). Nor was it
found on the scalp, face and other body parts in children.

Discussion

Objective analyses of colours and chromophore densities in the skin are widely used to measure physiological variations
and to monitor treatment modalities of various pigmentary disorders [17]. Appropriate ultraviolet light illumination of the
skin excites dermal fluorophores, particularly collagen [18, 19]. It is acknowledged that fluorescence intensity is reduced by
intraepidermal melanin [11-16]. In the present study, a previously described device [14-16] was used to assess melanotic
hypermelanosis which remained infraclinical or faint when examined under visible light and by dermoscopy. In the present
cases, phaeomelanin might be present because freckles were seen on the forearms.

Multiple diverse and redundant molecular changes characterize senescence and photodamage. Only a fraction of the very
complex pathways of human pigmentation is presently understood, and much is left to be discovered. After exposure to
solar radiation, keratinocytes and melanocytes synthesize and release some melanocortins including alpha-MSH [20-22].
This compound is also a component specifically produced and released by the pilosebaceous unit in rodents [23-26]. In
man, alpha-MSH is particularly present in the outer root sheath of anagen hair follicles and at the pilosebaceous orifice
[27, 28]. Melanocytes from different skin types show dissimilar rates of proliferation and levels and types of melanin
accumulation in response to alpha-MSH [29-31]. The present panelists did not have the red hair of individuals whose
alpha-MSH receptor MC1R may induce a less potent signaling cascade or even a complete unresponsiveness to alpha-
MSH [29]. Beyond increased melanogenesis, alpha-MSH formed and released in the pilosebaceous unit may stimulate
sebum secretion [23, 24, 26] and may assist in coping with the local oxidative stress following UVR exposure [32].

We had previously described three main patterns of phaeomelanin-enriched melanotic hypermelanosis on the face,
namely the spotty perifollicular type, the accretive globular type and the elongated type on the sunny side of wrinkles [14].
The first two types are now similarly described on the scalp. The spotty perifollicular pattern seemed to represent the
primary intrinsic melanocytic activation when hair density is still almost normal. The globular pattern was only seen when
alopecia was present. It corresponded to an accretive process by extension and merging of the peri-follicular spots to the
interfollicular area.

The present observations suggest that hair, even in normal density, does not fully protect skin against UVR. The reduction
in hair fullness is accompanied by a dramatic failure in the hair shielding effect on the interfollicular epidermis. This is
probably the first preliminary step of scalp actinodermatosis before increasing the sun-induced neoplastic risk [13, 15].
Whether or not hair shedding is further increased by UVR effects is not yet elucidated and requires other methods of
investigation [33]. It could be hypothetised that, similarly to the epidermis [34], the speckled perifollicular melanodermal
may act as a photoprotection for the follicular stem cells. It remains a major challenge to decipher which epidermal
melanization pattern results from alopecia and which one may cause alopecia through the SIPS mechanism.
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