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The pathogenesis of AIDS-associated eosinophilic folliculitis is
still unknown. The expression of chemokines and Th2-type
cytokines is increased in other conditions associated with tissue
eosinophilia and in allergic reactions. We evaluated the mRNA
expression by reverse transcriptase polymerase chain reaction
of two Th2 cytokines (interleukin-4 and interleukin-5) and of
two chemokines (RANTES and eotaxin) in the skin of 6 patients
with AIDS-associated eosinophilic folliculitis; the tissue localiz-
ation of eotaxin was shown by immunohistochemistry. We
demonstrated the increased expression of interleukin-4,
interleukin-5, RANTES and eotaxin in lesional skin of the
patients compared to normal skin of HIV+ individuals. We
concluded that a Th2 pattern is present in AIDS-associated
eosinophilic folliculitis. The cytokine milieu in this disease may
favour a Th2 immune response to an unknown antigen, whereby
RANTES and eotaxin act in synergy with interleukin-4 and
interleukin-5 to mediate tissue inflammation. Key words: AIDS;
chemokines; eosinophilic folliculitis pathogenesis.
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AID S-associated eosinophilic folliculitis (AIDS-EF ) is a prur-
itic papular dermatosis occurring in HIV-infected individuals,
first described in 1986 (1). This disease was at first thought to
be a clinical variant of the eosinophilic pustular folliculitis of
Ofuij but now it is considered to be a distinct entity (2). The
clinical and histopathological features of AIDS-EF have been
well delineated (3) and include: a chronic pruritic, follicular
and papular eruption involving face, scalp and upper trunk,
sparing the palms and soles. This disease has an histological
picture similar to that of Ofuij disease with folliculocentric
inflammatory infiltrate with predominance of eosinophils and
lymphocytes. The diagnosis is based on clinical findings,
histological examination and negative cultures to rule out
potential infectious aetiologies (4).

The pathogenesis is still controversial. According to some
authors, AIDS-EF may be an autoimmune reaction towards
a sebaceous gland component (5), a second hypothesis is
based on the assumption that AIDS-EF could be linked to an
abnormal immunological reaction to microbial or parasitic
infection (6, 7) which induces an eosinophilic response
persisting even after the clearance of the pathogen from
the skin.
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Dysregulation towards a predominant Th2 cytokines expres-
sion (IL-4 and IL-5) has been implicated in diseases character-
ized by eosinophilic activation, such as parasitic infection, as
well as atopic or allergic diseases (8). It has been suggested
that Th2 cytokines play a role in Ofuji disease (9), a disease
which is closely related to AIDS-EF. IL-5 mediates blood
eosinophilia (10) and in the tissue it could prolong mature
eosinophils survival and stimulate their proinflammatory func-
tions (11). Recently, it has been shown that this cytokine
exerts its effects on eosinophils, enhancing the chemotactic
effects of chemokines such as regulated upon activation normal
T cells secreted (RANTES) and eotaxin (12, 13).

Chemokines are chemotactic molecules that can be sub-
divided into several subclasses on the basis of the cystein
residues position. The a-chemokines (CXC) include IL-8 and
IP-10, the B-chemokines (CC) include RANTES, eotaxin and
monocyte chemotactic proteins (M CPs); more recently 2 other
families have been included (14). RANTES is a CC chemokine
that mediates chemotaxis and activation of many cell types
and is important, in the skin, in the recruitment of eosinophils
in the allergic late phase reaction. High levels of RANTES
expression in skin have been associated with a Th2 type of
cytokine production in allergic atopic dermatitis (15). Eotaxin
is a potent chemoattractant of the CC family. It is a chemotac-
tic agent for eosinophils, basophils, mast cells, T helper type
2 lymphocytes (16) and a major mediator of allergic responses.
Its chemotactic activity is 100 times more potent than
RANTES over eosinophils. Many cell types have been found
to produce eotaxin predominantly after cytokines stimulation
(16, 17) but little is known about its expression in human skin.

To better understand the role of cytokines and chemokines
in AIDS-EF, we evaluated the expression of mRNA of two
Th 2 type cytokines, IL-4 and IL-5, and two chemokines,
RANTES and eotaxin, in lesional skin of 6 patients affected
by AIDS-EF. Moreover we evaluated, with an immuno-
histochemistry technique, the cellular source of eotaxin.

MATERIAL AND METHODS
Clinical characteristics

Six patients with the characteristic clinical and pathological features
of AIDS-EF were examined. Some of their clinical features are listed
in Table I. Skin biopsies from all patients confirmed the diagnosis of
AIDS-EF. Bacterial cultures and histological analysis with special
stains for micro-organisms were negative.
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RNA extraction

Three-mm punch biopsies were performed on all patients, snap frozen
in liquid nitrogen and stored at — 80°C until use. As a control normal
skin samples were obtained from HIV-positive subjects without EF.
Total RNA extracted from each sample, using the acid guanidinium
thyocyanate—phenol—chloroform, Chomczynsky & Sacchi method
(18). The amount of total RNA was measured by a fluorometer
(model 450, Sequoia Turner, Mountain view, CA).

Reverse transcriptase polymerase chain reaction (RT-PCR)

Reverse transcription was performed by standard methods previously
described (19). Briefly, 1 ug of total RNA was dissolved in 10 ul of
water containing 10U of RNAsin (Boeringer Mannheim, Dorval,
Quebec, Canada) and 1pul of oligo dT-primers (Pharmacia, Laval,
Quebec, Canada) and was heated to 65°C for Smin then chilled on
ice. The solution was mixed with RT buffer final concentration 60 mM
KCl, 50mM Tris (pH 8.3), 3mM MgCl, 10mM dithiothreitol (DTT),
1 mM of each dNTP, and 200U of Moloney murine leukemia virus
reverse transcriptase (Gibco, Life Technologies, Burlington, Ontario,
Canada) to a total volume of 20 ul. After 1h incubation at 37°C, the
reaction was stopped by heating at 95°C for 5min. Primers sets and
positive DN A template were purchased from Dalton Chemicals, York,
Ontario, Canada. The primer sets were as follows:

IL-4: sense 5'-CTTCCCCCTCTGTTCTTCCT-3'; antisense
5-“TTCCTGTCGAGCCGTTTCCAG-3'

IL-5: sense 5'-ATGAGGATGCTTCTGCATTTG-3'; antisense
5-TCAACTTTCTATTATCCACTCGGTGTTCATTAC-3’
RANTES: sense 5'-CCTCTCCACAGGTACCAT-3'; antisense
5'-CCTCAGGTTCAAGGACTC-3' Eotaxin: sense
5-CCCAACCACCTGCTGCTTTAACCTG-3'; antisense

5" TGGCTTTGGAGTTGGAGATTTTTGG-3'

G3PDH: sense 5" TGAAGGTCGGAGTCAACGGATTTGGT-3"
antisense 5-CATGTGGGCCATGAGGTCCACCAG-3

Positive cDNA template for eotaxin was reverse transcribed from
RNA extracted from cultured human fibroblasts stimulated for 24 h
with recombinant human TNF-« as described previously (19). For
the PCR amplification of the cDNA, 2 ul of the cDNA reaction
mixture of each sample was added to 8 ul of PCR mix containing
3.3ul DEPC treated water, 1 ul of 10x PCR buffer, 0.5 ul of each
primer (1.25mM), 1.6l of dNTPs, 1ul of tetramethylammon-
iumchloride (TMAC) and 0.1ul of Taq polymerase (Pharmacia,
Laval, Quebec, Canada). The mixture was overlaid with 15ul of
mineral oil (Sigma, Oakville, Ontario, Canada). PCR amplification
was performed using a Perkin-Elmer Cetus Thermal Cycler 450
(Perkin-Elmer/Cetus, Norwalk, CT, USA) with denaturation for 1 min
at 94°C, annealing for 1 min at 60°C, extension for 1 min at 72°C for
the housekeeping gene G3PDH, IL-4, RANTES and IL-5. While for
the eotaxin primer the conditions were those described previously
(17). Eotaxin PCR analysis was only possible on 4 subjects due to
limited cDNA quantity. PCR products were run on a 1% agarose gel
containing 0.5 ug/ml ethidium bromide.

Immunohistochemistry

After informed consent, punch biopsies were obtained, from lesional
skin of AIDS-EF patients. The specimens were immediately frozen in
liquid nitrogen and preserved at —80°C until used. Consecutive
cryostat 5 um sections were cut from each biopsy, air-dried and fixed

Table 1. Clinical characteristic of patients and laboratory findings
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in 100% acetone. While the first slides were stained with haematoxilin—
eosin to have a morphological control, the following consecutive
sections were immunohistochemically investigated with antieotaxin
antibody. Sections were washed in tris-buffered saline, coated with
non-immune goat serum (DAKO, Carpinteria, CA, USA) or isotypic
mouse serum (DAKO, Carpinteria, CA, USA) for 20min and then
washed again and incubated for 60 min with the antieotaxin mono-
clonal antibody (R&D system, Minneapolis, MN, USA) at 1:80
dilution. For the revelation system slides were processed following
manufacturer’s instructions using LSAB+ alkaline phospatase kit
(DAKO, Carpinteria, CA, USA). Briefly, sections were incubated,
after a 10min wash, for 15min with a mix of biotinylated link
antibodies against mouse, rabbit and goat. After a gentle wash, slides
were covered with the streptavidin alkaline phosphatase complex and
incubated for 15min, rinsed again and revealed with the substrate
chromogen solution (new fuchsin), counterstained with Mayer’s
haematoxylin, clarified and finally mounted using glycerin medium.

RESULTS

As shown in Table I, all patients had CD4 counts equal to or
below 300. Two Th2 cytokines were analysed in lesional skin
of AIDS-EF patients and in the normal skin of HIV-positive
patients without AIDS-EF. In the normal skin of HIV-positive
individuals, we found levels of expression of Th2 cytokines,
such as IL-4 and IL-5, below the level of detection. This was
the case also for RANTES. Lesional skin of all 6 patients with
AIDS-EF showed elevated IL-4 mRNA expression. In these
patients, IL-5 mRNA was also elevated but to a lesser extent
than IL-4 (Fig. 1). RANTES mRNA was also highly expressed
in all AIDS-EF lesional skin tested as was eotaxin mRNA
(Fig. 2).

The immunohistochemical analysis performed on a late
lesion revealed that eotaxin was strongly expressed by the
cellular infiltrate in the abscesses. When the staining was
performed in an early lesion in which the follicles were still
not completely destroyed, eotaxin was expressed among the
specialized mesenchyma in the inflammatory infiltrate around
the adnexia and in the papilla among the epithelial cells
(Fig. 3).

DISCUSSION

Little is known about the pathogenic mechanism underlying
AIDS-EF. As with other eosinophilic diseases, we hypothesize
that a predominant Th 2 pattern could be present. We found
elevated IL-4, IL-5, RANTES and eotaxin mRNA in patients
with AIDS-EF skin lesions.

It has been suggested that IL-4 increases eotaxin production
in atopy and in infections (20). Our report is the first demon-
strating the coexpression of this chemokine and of Th2 type
cytokines in lesional skin of AIDS-EF. The imbalance of Thl
and Th2 cytokines patterns is probably important in AIDS
pathogenesis (21). AIDS disease progression seems to be

Age/sex HIV duration (years) Location of lesion CD4/mm? Associated diseases

32/M 5 Trunk 230 Genital condyloma, hepatitis B

38/M 6 Face, trunk 300 -

40/M 4 Face, trunk 300 Molluscum contagiosum

44/M 3 Trunk 280 -

49/M 3 Face, trunk 270 Hepatitis B

51/F 7 Trunk, arms 250 Hepatitis B and C, endometrial carcinoma
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Fig. 1. RT-PCR showing expression of IL-4 and IL-5 mRNA in
AIDS-EF lesion samples (lane 1-6) but not in normal HIV+ skin
(N). Positive control (C+) was positive DNA template. The house-
keeping gene G3PDH showed the same intensity in all samples tested.
Negative control (C —) was PCR buffer without cDNA.
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Fig. 2. RT-PCR showing expression of RANTES and eotaxin mRNA
in AIDS-EF lesion samples but not in the normal skin of HIV +
patients (N ). Positive control (C+) was positive DNA template.
Negative control (C —) was PCR buffer without cDNA.

linked to a shift towards a Th2 type of cytokine production
(22) or to a decline in Th1 cytokines (23).The clinical finding
that AIDS-EF generally occurs in patients with an advanced
state of disease progression (CD4+ count of <300 or less)
supports the hypothesis of a preferential Th2 hyperesponsive-
ness in AIDS-EF lesional skin.

We suggest that AIDS leads to an immune dysregulation in
which an imbalance towards Th2 cytokines causes systemically
eosinophilia, a condition frequently reported in AIDS patients
(24). Triggering by an unknown agent might induce an over-
expression of Th2 cytokines in the skin of predisposed AIDS
patients, eventually leading to the clinical expression of
AIDS-EF. Some reports and open clinical trials suggest that
the most probable agent in triggering this aberrant Th2
response is Demodex folliculorum (25), although we did not
find this pathogen in the microscopic examination of our
specimens.

The elevated IL-4 expression that we found in the skin
could be the stimulus for the production of eotaxin (20).
RANTES and eotaxin produced within AIDS-EF lesions may
act in synergy with IL-5 to mediate eosinophil infiltration,
probably through upregulation of adhesion molecules. The
mechanism of eosinophils recruitment could be maintained
even after clearing of the triggering agent, with the production
of new eotaxin and RANTES leading to the chronic perpetu-
ation of the disease.

Further studies on the role of other Th2 and Thl type
cytokines in AIDS-EF lesions are needed to fully elucidate the
mechanism of eosinophil migration in this disease and to

Acta Derm Venereol 81

Fig. 3. Strong positivity for eotaxin is present among epithelial cells
of the follicle and in the specialized mesenchyma surrounding the
outer sheath during an initial phase of the disease (frozen
section 250 x).

indicate the possible triggering agent. Understanding the cyto-
kine dysregulation involved in the pathogenesis of this disease
would, hopefully, lead to the development of a more specific
treatment.
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