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Abstract
Introduction: Langerhans cells (LCs) constitute a key component of the skin immune system (SIS).

They play some role in the pathogenesis of chronic inflammatory diseases of the skin, including psori-
asis. However, their role in psoriasis has not been completely elucidated. The aim of this study was to
evaluate LCs density in skin lesions of patients with chronic plaque psoriasis, before and after pho-
totherapy.

Material and methods: 25 patients with plaque psoriasis were included in the study. Biopsies were
taken from the skin of their lumbosacral or gluteal area. Then the participants received broadband UVB,
narrowband UVB or PUVA therapy. Immunohistochemical staining was performed on formalin-fixed
paraffin-embedded skin samples using antihuman CD1a antibody (NCL-CD1a-235, Novocastra).

Results: The number of LCs in the study group was lower in lesional skin compared to perilesion-
al skin. After phototherapy we observed an increase in the number of LCs in lesional skin while a decrease
of the LCs number was noted in perilesional skin after PUVA treatment.

Conclusions: Psoriatic epidermis is characterized by disturbances in the number of LCs. Our study
showed a low number of LCs in chronic psoriatic plaques. At the same time, a high number of LCs in
perilesional skin may predict centrifugal enlargement of psoriatic plaques. However, a smaller number
of LCs may be observed in chronic lesions. The most considerable increase of LCs number was observed
in psoriatic skin of our patients after BB-UVB and PUVA treatment, a slight increase – after NB-UVB
therapy.
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Introduction
Langerhans cells (LCs) are members of the dendritic

cell family, residing in the basal and suprabasal layers of
the epidermis. They belong to the skin immune system
(SIS) and specialize in antigen presentation. LCs acquire
antigens in the skin, transport them to regional lymph nodes,
present to naive T cells and initiate adaptive immune
response [1]. LCs have strong immunogenic properties but
they may also act as mediators of tolerance, for example to
commensal bacteria [2, 3]. They are involved in antimi-
crobial immunity, skin immunosurveillance and induction
phase of the contact hypersensitivity [1, 2]. They are also

likely to play some role in the pathogenesis of chronic
inflammatory diseases of the skin, including psoriasis.

Psoriasis is a chronic skin disease that affects about
1.5% of the Caucasian population and manifests itself by
typical macroscopic and microscopic skin alterations [4].
It is now recognized as a common immune-mediated dis-
order [5]. Since the 1990s, type 1 T cells have been thought
to play a dominant role in initiation and maintenance of
psoriasis. Recently it has been postulated that the patho-
genesis of psoriasis consists of distinct subsequent stages,
in each of them different cell types play an important role.
At the onset of psoriasis, the initial step may comprise the
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recognition and uptake of antigens by tissue-guarding,
immature dendritic cells (DCs) and presentation of antigens
to T cells (streptococcal, other exogenous and endogenous
antigens) [4]. The contribution of LCs to the evolution of
psoriasis has not been completely elucidated among other
subsets of DCs [6, 7]. Reports concerning the LCs number
in lesional and non-lesional skin of individuals with psori-
asis were variable [8-10].

There is an abundant evidence that UVR induces LCs
apoptosis, necrosis or migration from the epidermis to the
regional lymph nodes, all of them resulting in decrease of
LCs density in epidermis [11-13]. The effect of different
methods of phototherapy on LCs in psoriasis was investi-
gated in a certain number of studies, showing significant or
non-significant decrease in the LCs frequency in the skin
of psoriatic patients after treatment [14-18].

The aim of our study was to evaluate the number of LCs
in chronic plaque psoriatic skin and to assess the impact of
phototherapy on the number of LCs in the same location.
In some cases we evaluated LCs in perilesional skin as well.

Material and methods

The study group

25 individuals suffering from plaque psoriasis were
included in the study, after giving written informed consent.
They were randomly selected from patients referred to Pho-
totherapy Unit of Dermatology Department of Medical Uni-
versity in Lodz, Poland. The study was performed after
obtaining approval of the suitable ethical committee. All
patients, 13 males and 12 females, aged from 21 to 75, medi-
um age 46, were white Caucasians of phototype II or III.
They had not undergone systemic immunosupressive treat-
ment nor phototherapy during six months prior to the study.
The PASI scores ranged from 4.8 to 17.8, medium 10.13.

Four or three mm punch biopsies were taken from the
skin of the lumbosacral or gluteal area: from psoriatic lesions
in some participants and from perilesional uninvolved skin
in some of them, approximately 1 cm from the border of the
plaque. Then one of three methods of phototherapy was per-
formed in participants: broadband UVB (BB-UVB, initial
dose 0.02 J/cm2), narrowband UVB (NB-UVB initial dose
0.1 J/cm2) or PUVA (with oral intake of methoxsalen, 20 mg
per kg, 2 hours before UVA irradiation, initial dose of UVA
– 0.5-1 J/cm2). Waldmann UV 7001 K, full body UV ther-
apy system was used as a source of BB-UVB and UVA, the

spectrum of UVB wave-length was 280-360 nm and UVA
– 320-400 nm; NB-UVB therapy was performed using
PUVA Combi Light Cabin/PCL 8000 Full Body System,
with TL01 lamp emitting radiation at 312 nm.

The aim of the phototherapy was to obtain PASI 75 but
some individuals decided to finish the treatment earlier. All
subjects were asked not to apply topical treatment to the skin
area adjoining the site of biopsies. 18 patients agreed on tak-
ing skin biopsies from lesional or perilesional skin of the
same area after termination of the phototherapy and within
a few hours after the last irradiation. 8 of them underwent
UVB-BB treatment, 7 – NB-UVB and 3 – PUVA treatment.

Immunohistochemistry

Immunohistochemical staining was performed on for-
malin-fixed paraffin-embedded skin samples using antihu-
man CD1a antibody (NCL-CD1a-235, Novocastra). This
antibody recognizes the human CD1a cell surface glyco-
protein, a 43–49 kDa molecule expressed in association with
β2-microglobulin. CD1a is expressed strongly by cortical
thymocytes, LCs in the epidermis and dendritic cells in
dermis.

The paraffin-embedded sections of tumor were deparaf-
finized, rehydrated, and heat-treated for citrate microwa-
ve antigen retrieval in 10 mM citrate buffer, pH 6.0, at
350 W for 15 min and then cooled to room temperature.
Sections were then blocked for peroxidases in 0.3% H2O2
in methanol for 30 min, and incubated with the primary anti-
body anti-CD1a (dilution 1 : 50) for 30 min at room tem-
perature in a humidity chamber. For detection, a Dako Envi-
sion System HRP with DAB staining and hematoxylin
counterstaining was used. For a negative control, the slides
were stained with the omission of the primary antibody.

Evaluation of LCs

Immunohistochemical staining revealed that LCs exhib-
ited characteristic processes. The number of LCs in each of
the cases was estimated as the number of cells calculated
per 10 high-power fields (HPFs) at 200× magnification.

Results
The number of LCs in psoriatic lesional skin was eval-

uated in 25 individuals and in perilesional area in 20 of them
(several patients did not agree to another excision). Results
of evaluation are showed in Table 1. The number of LCs in
lesional skin was lower compared to perilesional skin

Table 1. The number of Langerhans cells in lesional skin of 25 individuals with plaque psoriasis and perilesional skin of
20 individuals with plaque psoriasis (number/10 HPF)

Skin area n Range Mean Median SD

lesional 25 0.0-32.0 6.53 5.0 7.56

perilesional 20 3.0-46.0 19.32 17.5 10.33
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(Fig. 1). The comparative assessment of LCs number in
chronic plaque psoriatic skin before and after photothera-
py was conducted in 8 patients who underwent BB-UVB
(dose range: 0.14-4.16 J/cm2, medium 1.87 J/cm2),
3 patients who underwent PUVA treatment (dose range:
10-25.25 J/cm2, medium 18.25 J/cm2 and 4 patients after
NB-UVB therapy (dose range: 3.25-8.6 J/cm2, medium
5.42 J/cm2) (3 patients were excluded from the study despite
taking biopsies: two because of technical reasons and one
because of extremely high number of LCs).

The number of LCs in previously lesional skin was
higher after all BB-UVB, NB-UVB and PUVA irradiation
compared to the number before phototherapy. Results of the
comparison are showed in Table 2.

The comparative assessment of LCs number in perile-
sional skin before and after phototherapy was performed in

8 individuals who underwent BB-UVB (dose range:
0.4-4.16 J/cm2, medium 2.11 J/cm2) and in 3 patients who
underwent PUVA treatment (dose range: 10-25.25 J/cm2,
medium 18,25 J/cm2). The count of LCs in perilesional skin
was comparable before and after BB-UVB treatment and
lower after PUVA therapy compared to the number before
the treatment (Table 2, Fig. 2).

Discussion
Our results showed a low number of epidermal LCs in

psoriatic plaques in comparison to surrounding non-lesion-
al skin. In a few studies similar results were observed
[19, 20]. Komine et al. found a significant increase in LCs
density in perilesional skin of psoriatic plaques which may
suggests their further roles in the formation of plaques [21].

Fig. 1. Before phototherapy: A – the low number of CD1a positive Langerhans cells (LCs) in plaque psoriasis; B – the highest
number of CD1a positive LCs in perilesional skin compared with lesional skin, anti-CD1a immunohistochemistry, hematoxylin
counterstaining 200×

A B

Table 2. The mean number of Langerhans cells in lesional and perilesional skin of individuals with plaque psoriasis before and
after UVB BB and PUVA therapy (number/10 HPF)

Phototherapy n Skin area Before ± SD (range) After ± SD (range)

UVB BB 8 lesional 2.33 ±2.57 (0.0-7.0) 10.78 ±8.48 (3.0-29.0)

perilesional 13.77 ±5.61 (8.0-22.0) 16.57 ±9.48 (4.0-31.0)

PUVA 3 lesional 3.33 ±2.52 (1.0-6.0) 14.67 ±7.02 (8.0-22.0)

perilesional 26.67 ±10.41 (15.0-35.0) 17.67 ±3.21 (14.0-20.0)

UVB 311 4 lesional 10.3 ±3.38 (7.0-13.0) 13.65 ±4.38 (8.0-18.0)
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Deguchi et al. revealed the lack of difference in the
number of LCs between psoriatic and normal skin [22]. In
a few studies the count of LCs in psoriatic lesions was
increased in comparison to uninvolved or healthy skin
[8, 21, 23].

Immunohistochemical analysis of different stages of
cellular infiltrate development in psoriasis showed a high-
er number of CD1a+ cells in chronic changes [24], but there
are also studies which support the hypothesis of increased
LCs density in early changes [21].

The reasons of these variable reports have been dis-
cussed by some authors. The number of LCs in lesional skin
may differ depending on the phase of development of
plaque, its time of duration, localization [21] and also a type
of psoriasis (guttate or plaque) [8]. Different staining and
counting methods, nonequivalent patients populations and
differences in structure of healthy epidermis and acanthot-
ic psoriatic epidermis may also influence the results
[20, 25, 26].

We assessed skin biopsies taken from patients with
chronic plaque psoriasis. Our results showed a decreased
number of LCs in psoriatic skin whereas in the surround-
ing tissue the number of LCs was high. An increased num-
ber of LCs in perilesional skin may reflect asymptomatic
changes in the SIS preceding potential centrifugal enlarge-
ment of the lesions [21]. It is thought that local skin-resi-
dent immune cells (including DCs) and associated cytokines
are present in the uninvolved skin of psoriatic patients and

may be sufficient to initiate or maintain lesions following
inciting triggers [27]. At the same time chronic lesions may
contain a smaller number of LCs. Yamanaka et al. showed
that there was a decreased number of LCs in the atrophic
centre of the lesions of anular lichen planus [28]. Rotsztejn
et al. showed a small number of LCs of vulvar lichen scle-
rosus in the late atrophic stage [29].

In several studies the number of LC in lesional or non-
involved skin of psoriatic patients was reduced or almost
depleted after systemic PUVA treatment in several studies
[15, 30-36]. Similar effects were noted after PUVA-bath
therapy (both using trimethylpsoralen and methoxypsoralen)
[14, 35, 37] which resulted in a decrease in LCs number in
psoriatic epidermis. It is assumed that the reduction in epi-
dermal LCs may be one of the factors contributing to ther-
apeutic action of systemic PUVA and PUVA-bath treatment
in patients with psoriasis.

In a few studies, effect of UVB irradiation on epider-
mal CD1a+ cells in psoriatic skin was investigated. DeSil-
va et al. [18] reported that TL01 therapy (NB-UVB) induced
twofold decrease in LCs number whereas according to Erkin
et al. [15] NB-UVB irradiation did not change epidermal
LCs count in psoriatic skin. In healthy volunteers, a signif-
icant decrease in epidermal LCs count was observed post
broad- and narrowband UVB exposure, without a signifi-
cant difference in effect between them [38]. In previous
studies, BB-UVB resulted in stronger reduction in LCs den-
sity in murine epidermis than NB-UVB irradiation [39].

Fig. 2. A – the number of CD1a positive LCs in previously lesional skin after phototherapy was higher compared to the num-
ber of LCs before phototherapy; B – CD1a positive LCs in perilesional skin after phototherapy, anti-CD1a immunohistochem-
istry, hematoxylin counterstaining 200×

BA
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According to numerous data pointing at depletion of
epidermal LCs following UV exposure, we expected a sim-
ilar effect in our patients after UVB and PUVA therapy.
However, we observed an increase of LCs count in lesion-
al skin after phototherapy. In our opinion, appearance of
LCs was related to a reversal of typical features of psoriat-
ic epidermis as hyperkeratosis, parakeratosis and acantho-
sis accompanied by disturbed distribution of cells of the
SIS. The return to the normal organization of epidermis
resulted in reappearance of LCs – common constituent of
basal and suprabasal layers. Similar effect was observed in
psoriatic lesional skin after adalimumab – TNF-α inhibitor
[40] and cyclosporine A [41], however Prignano et al. [42]
reported a 70% decrease of LCs number in psoriatic plaques
4 months after biological therapies. Normalization of the
distribution of LCs in psoriasis was reported after systemic
aromatic retinoid i.e. etretinate administration [19]. Mod-
erate decrease in LCs count in perilesional skin after PUVA
treatment is consent with results of most previous studies
and may also reflect normalization of immunological state
of the skin.

Conclusions
In our study psoriatic epidermis was characterized by

disturbances in the number of LCs with their strikingly low
number in chronic psoriatic lesions and a comparably high
number in perilesional skin. A high number of LCs in per-
ilesional skin may predict centrifugal enlargement of pso-
riatic plaques. However, chronic lesions may contain
a smaller number of LCs. The most considerable increase
of LCs number was observed in psoriatic skin after BB-
UVB and PUVA treatment, a slight increase – after NB-
UVB therapy.
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