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Abstract: AA (Alopecia areata) is the most frequent cause of inflammation-induced hair loss, affecting 0.1 to 0.2% of population
worldwide. The development of organ-specific autoimmune reactions directed against anagen hair follicles seems to play a key role in
the pathogenesis of alopecia areata. However, the triggering antigen(s) responsible for inducing autoimmune phenomena in these
individuals remain unknown. Viral, bacterial or fungal pathogens have been implied as possible triggering factors of autoimmune
reactions. The present study aims to identify the role of dematiaceous fungi in the pathogenesis of alopecia areata. 30 patients diagnosed
clinically as alopecia areata and 30 normal age matched persons have undergone mycological examination. Mycology examination of
the epidermal scrapings was done by DME (direct microscopic examination), culture on SDA (sabouraud’s dextrose agar) and imaging.
There is significantly higher percentage of positive results for Alternaria species by culture on sabouraud’s agar in patients group (20%)
compared to controls (13.3%) P-value < 0.05. The possible role of Alternaria antigens (e.g. antigens involved in melanin synthesis) in
triggering autoimmunity in alopecia areata still needs further research on a wider scale of cases.
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1. Introduction dermal papilla cells, or keratinocytes may contain the

. . triggering antigens [5]. Viral, bacterial or fungal
AA (Alopecia areata) is the most frequent cause of ; . ) . ;
. o . . pathogens have been implied as possible triggering
inflammation-induced hair loss, affecting 0.1 to 0.2% . . . .
) ] o factors of autoimmune reactions [6]. Little is known
of population worldwide [1]. Despite its prevalence, . ] ] .
L . . about the pathogenic mechanisms by which these fungi
there is little known about the underlying etiology and . ) .
. cause disease, particularly in immunocompetent
pathogenesis. o
o ) o individuals [7].
Several data indicate a role of genetic susceptibility . .
The interest to study this point aroused from the case

reported by Rudnicka and Lukomska [8] who

described multiple hairless patches of focal hair loss

to develop the disease [2]. Multiple candidate genes
have been suggested [3].

The development of organ-specific autoimmune ) . o .
) ) ) ] ) with typical clinical and trichoscopy features of
reactions directed against anagen hair follicles seems to ; . .
. . . alopecia areata in a 13-year-old boy. Mycological
play a key role in the pathogenesis of alopecia areata L . ) i
. . . . examination of the scalp hair and epidermal scrapings
[4]. However, the triggering antigen(s) responsible for . .
; ) . ] o reveled massive growth of Alternaria.
inducing autoimmune phenomena in these individuals

remain unknown [3]. 2. Methodology

It has been suggested that hair follicle melanocytes, Thirty patients diagnosed clinically as alopecia

areata and 30 normal age matched persons have

Corresponding author: Hisham Diab Gaber, research fields:
Dermatology,  Venereology and Andrology. E-mail:
hishamdiabg@hotmail.com.

undergone mycological examination.
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Mycology examination of the epidermal scrapings
from the scalp was done as follow:

(a) DME (Direct Microscopic Examination)

Scalp scrapings were examined under the high
magnification lens of binocular microscope after
treatment with 10% KOH and lactophenol cotton blue
stain. Positive sample is noted by the presence of
fungal hyphae or budding cells [9].

(b) SDA (Culture on Sabouraud’s Dextrose Agar)

Scalp scrapings were individually cultured on SDA
which contained (g/L); Peptone 10, dextrose 20, agar
15 and Chloramphenicol 0.5. Cultures were prepared in
plastic Petri plates and incubated at 28 °C for one to

two weeks [9]. Positive cultures were examined and
identified phenotypically according to de Hoog et al.
[10].

(c) Imaging

Axiostar Trinocular microscope provided with
Canon digital camera was used for taking photos of
fungi observed on DME and after culturing (Figs. 1 and
2). Magnification rate of images was always 1,000X.

3. Results

In patients group 36.7% (n:11) showed positive
results by DME while only 20% (n:6) showed positive
results for Alternaria by culture on sabourauds agar.

Fig. 2 Culture produced Alternaria alternate; muriform beaked dark conidia produced in long branch.
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Table 1 Comparison between alopecia areata group and control group according to mycological examination (DME and

culture).
Item Results (with alopecia) Control (without alopecia)  P-value
DME positive 11 (36.7%) 8 (26.6%) N.S
Culture on SBD Alternaria (positive) 6 (20%) 4 (13.3%) <0.05
Mycologically free 19 (63.3%) 22 (73.3%) N.S
X test = Chi-square test; N.S = non significant (> 0.05).
Among the control group, 26.7% (n:8) showed directed against human peptides involved in

positive results by DME, only 13% (n:4) gave positive
results for Alternaria by culture on sabourauds agar.

There is significantly higher percentage of positive
results for Alternaria species by culture on sabouraud’s
agar in patients group (20%) compared to controls
(13.3%) P-value < 0.05.

4. Discussion

The hair follicle area is an immunologically
privileged tissue, which is sheltered from immune
surveillance by autoreactive T cells [4]. Autoimmune
reactions are supposed to induce alopecia areata where,
viral, bacterial or fungal pathogens have been implied
as possible triggering factors [6].

In the present study, the co-association of fungi in
cases with alopecia areata showed significantly higher
percentage of positive results (20%) for Alternaria
species by culture on sabouraud’s agar (P < 0.05)
compared to controls (13.3%). This is in agreement
with [11], who

keratinolytic, dematiaceous (melanin-producing) fungi

reported that Alternaria are
that are only occasionally implicated in opportunistic
human diseases, such as skin and nail infections [12].

This can be explained by the hypothesis that antigens
associated with melanogenesis are suggested to be
potential triggers of autoimmunity in AA [13]. Thus,
melanin producing fungi including Alternaria species
may have a potentiating role in autoimmune
mechanism of AA [14].

Melanins are a large group of diverse substances,
which share similar properties. It may be speculated
that exposure of predisposed individuals to fungal
substances involved in melanin biosynthesis may

contribute to development autoimmune reactions

biosynthesis of follicular melanin. This would be
possible in the mechanism of molecular mimicry,
by-stander activation or epitope spreading [15].

This hypothesis may be supported by studies, which
have shown that melanin and enzymes involved in
melanin biosynthesis (e.g. tyrosinase) are highly
immunogenic [16]. Various kinds of melanins revealed
immunomodulatory activity by regulating cytokine
production by T-lymphocytes and monocytes, as well
as fibroblasts and endothelial cells [15]. It was even
reported that the edible mushrooms, as they are a rich
source of melanin and tyrosinase, may induce
immunity to these antigens in humans [16].

Also, Kobayashi et al. [17], documented that
Alternaria activates dendritic cells and produces potent
Th2 adjuvant activity.

It has been documented that active alopecia areata is
associated with presence of perifollicular inflammatory
infiltrates, including predominantly CD8+ T
lymphocytes [18].

Most authors suggest that AA is a T-cell mediated
disease with prominent up-regulation of Th1 cytokines
and downregulation of Th2 cytokines [19]. It has also
been suggested that immune responses are regulated by
Thl cytokines in alopecia universalis and by Th2
cytokines in the patchy form of AA [20].

Moreover, other mononuclear cells and eosinophils
are present perifollicular in cases with alopecia areata.
The role of eosinophils in the pathogenesis of alopecia
areata remains unclear. It has been reported that in most
patients with diffuse AA the onset of disecase was
observed in spring and summer, suggesting that diffuse
AA may be triggered by an increase in seasonal

allergens. Authors indicate that common scalp pruritus
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before the first hair shedding, increased serum IgE
level, and prominent eosinophilic infiltration may
confirm this hypothesis [18].

However, Rudnicka and Lukomska [8] found that it
is not unusual to observe subtle growth of Alternaria
species in cultures from human scalp hair or epidermal
scraping cultures.

Also, Knutsen et al. [21] by analysis of outdoor air
routinely show presence of Alternaria spores, showing
that most people are exposed to these fungi, but only
few develop disease.

Alternaria is a large genus of species. These are
mainly saprophytic indoor and outdoor airborne fungi.
These fungi have pathogenic capacities over a broad
range of hosts. Most species are plant pathogens [7].
Alternaria species are keratinophilic and keratinolylic
fungi, found commonly on hair shafts of domestic
animals, such as cats, dogs or horses [22].

In conclusion, the possible role of Alternaria
antigens (e.g. antigens involved in melanin synthesis)
in triggering autoimmunity in alopecia areata still
needs further research on a wider scale of cases.

More studies are recommended to confirm this role
by testing the effect of anti fungal therapy in treatment
of cases of AA.
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