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Abstract
Background

Lichen planus (LP) is a chronic inflammatory disease in which liquefaction degeneration
is one of the characteristic histopathological features. The relation of liquefaction degeneration
and apoptosis has been reported. The aim of this study was to assess a possible role of
apoptosis and its regulatory proteins in the pathogenesis and healing of LP.

Patients and Methods
Immunohistochemical methods were used to detect p53 and bcl-2 expression in skin

biopsies of 10 patients with LP before and after treatment with narrow band ultraviolet B
phototherapy (NB-UVB) and in 5 biopsies of normal skin as a control.

Results
Strong p53 expression was detected in lesions of LP which markedly decreased after
treatment with NB-UVB. On the other hand, before treatment, bcl-2 expression was less than

in control specimens, but strong expression was observed in dermal lymphocytes. After
treatment bel-2 expression increased in keratinocytes and decreased in lymphocytes.

Conclusion
p53 and bcel-2 may have a role in pathogenesis of LP. Apoptosis of lymphocytes may be

an important mechanism of the therapeutic action of NB-UVB.
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Introduction

Lichen planus (LP) is a chronic inflammatory disease that appears to be related to cell-
mediated immunity process [1]. Histologically, LP is characterized by hyperkeratosis,
liquefaction degeneration of basal cell layer, the appearance of Civatte bodies and dense
lymphocytic infiltrate in a band pattern in lamina propria [2]. The relation between the two
representative histological features of LP (i.e. the liquefaction degeneration and Civatte
bodies) and apoptosis has been reported and it was suggested that the Civatte bodies represent
non-phagocytosed apoptotic cell fragments [3].

Apoptosis is a controlled form of cell death through the interaction of many proteins
including p53 and bcl-2. bel-2 gene is an antiapoptotic membrane associated molecule that
resides in the nuclear envelope and mitochondria . p53 gene is a tumor suppressor gene that
maintains genomic stability either by inducing cell cycle arrest or by apoptosis. bel-2 is
inversely related to p53 and its expression prevents apoptotic cell death [4].

Recently, narrow band ultraviolet B (NB-UVB) has been used successfully for treatment
of generalized cutaneous LP [5,6,7]. The mechanism of action of NB-UVB remains
hypothetical. However, the mechanism of immunomodulation by phototherapy may provide
some clue and the improvement of LP by NB-UVB could be related to photo-induced
apoptosis of lymphocytes [8].

Although many studies were done on apoptosis and its regulatory proteins in oral LP
[2,9-19], few studies were done on cutaneous LP [4,20,21,22]. To the best of our knowledge,
no studies were done on the effect of treatment of generalized LP with NB-UVB on apoptosis
and its regulatory proteins.

In the present study, we investigated the expression of apoptosis regulating proteins: p53
(a positive regulator) and bcl-2 (a negative regulator) in lesions of LP before and after
treatment with NB-UVB and comparing them with control skin. The aim of this study was to
assess the possible role of apoptosis and its regulatory proteins in pathogenesis and healing of
LP.

Patients and methods

This study was conducted on 10 patients with generalized cutaneous LP at the Outpatient
Clinics of Dermatology, Zagazig University hospitals. Lesions of LP were diagnosed both
clinically and histologically. Neither topical nor systemic medications of LP were taken by
patients for at least 1 month before the study. All patients were treated with NB-UVB thrice
weekly for a total of 40 sessions or up to clinical cure. The starting dose was 0.411 J/em? for
patients with skin type III and 0.579 J/em? for patients with skin type IV. On each subsequent
session, irradiation was increased by 15% unless marked erythema developed. All patients had
initial skin biopsies and at the end of treatment. Five control specimens were taken from
healthy subjects. All biopsies were fixed in paraffin and sectioned into 5 um thick sections.
These sections were subjected to histopathological (H&E) and immunohistochemical
examination.
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Immunohistochemical examination

To evaluate the p53 and bcl-2 expression in the keratinocytes and lymphocytes, the
sections were stained by monoclonal mouse antihuman p53 protein (N1581; DAKO
Corporation,Carpinteria, CA, USA) and monoclonal mouse antihuman bcl-2 onchoprotein
(N1587; DAKO Corporation) using detection system (K0673, LSAB2 system; DAKO
Corporation) according to the manufacturer's instruction. The results of immune-staininig
were graded according to staining intensity as absent or negative staining, weak (+), moderate
(++), and strong(+++) staining. Localization of immunohistochemical staining was grouped
and classified as: "only basal layer", "lower 1/2 of epidermis" and "whole epidermis".

Results

The study included 10 patients with generalized LP (7 females and 3 males) and 5
healthy individuals as a control. The ages of patients ranged from 26 to 67 years (mean
45.40+13.10). The duration of LP ranged from 1 year to 6 years (mean 3.54+1.68). The
number of NB-UVB sessions ranged from 15 to 22 sessions (mean 18.20+5.15).

P53 expression

-Control skin showed weak p53 immuno-reactivity as brownish nuclear staining in basal
keratinocytes in 2 specimens and negative staining in 3 specimens (fig 1). In LP lesions,
strong p53 expression was observed in basal and suprabasal keratinocytes in 8 specimens and
moderate expression in 2 specimens (fig 2).

-After treatment: healing lesions showed no p53 expression in basal keratinocytes in 5
specimens and weak expression in the other 5 specimens (fig 3).
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Fig 1: Control skin showing weak p53 expression. (ABC, Meyer's HX counter
stain x 400)
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Fig 2: A case of LP showing strong expression of p53 in basal and suprabasal cell
layers before treatment.(ABC, Meyer’s HX counter stain x 200)
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Fig 3: Weak p53 expression after treatment with NB-UVB.(ABC, Meyer's HX
counter stain x 400)

bcl-2 expression

-Control skin showed weak bcl-2 immuno-reactivity as brownish cytoplasmic staining in
basal layer in 2 specimens and moderate in 3 specimens (fig 4). Dermal lymphocytes were
negative for bcl-2 expression in all specimens. In LP lesions, bel-2 was weakly expressed in
the basal keratinocytes as cytoplasmic and membranous brownish staining in 4 specimens and
was absent in 6 specimens. On the other hand, dermal lymphocytes showed strong bcl-2
expression in all cases (fig 3).

-After treatment: increased bcl-2 expression in basal and suprabasal layers was observed
in all specimens while lymphocytes showed marked decrease in bcl-2 positivity in 6 samples
and negative staining in 4 samples (fig 6).
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Fig 4: s HX counter stain[JControl skin showing moderate bcl-2 expression. (ABC,
Meyer x 400)

Fig 5: A case of LP before treatment showing weak bcl-2 expression in basal

keratinocytes and strong s HX counter stain x 400)Jexpression in dermal
lymphocytes. (ABC, Meyer
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Fig 6: After treatment with NB-UVB, increased bcl-2 expression in basal
keratinocytes and marked decrease in bcl-2 positivity in dermal lymphocytes.
(ABC, Meyer’'s HX counter stain x 400)

Discussion

Liquefaction degeneration is a typical feature of the epithelium in LP [11]. Some authors
consider that apoptotic phenomenon is translated into a series of cell-morphology changes
designated as liquefaction degeneration produced by lymphocytes of the dermal infiltrate
[10,11,12]. However, other authors consider apoptosis to be of little importance in LP and
consider liquefaction degeneration an indicator of considerable cell damage that can result in
cell cycle arrest, in cell senescence or more rarely, in apoptotic cell death [14,15,19].

To asses the possible role of apoptosis and its regulatory proteins in pathogenesis and
healing of LP, we measured bcl-2 and p53 expression in LP lesions before and after treatment
with NB-UVB and compared them with control skin.

The strong expression of p53 in lesions of LP supports the notion that apoptosis is a
potential mechanism of keratinocyte loss in LP [2]. p53 is induced in injured cells and
maintain genomic integrity with multiple downstream targets which activate pathways of cell
cycle arrest, cell repair and apoptotic cell death.[17]. Similar results were reported in oral LP
[2,16,17]. Accumulation of p53 in LP associated with increased proliferation marker Ki-67
was reported by Soini et al [21]. They attributed the accumulation of p53 to be a possible
response to increased proliferation rate of keratinocytes in LP or alternatively, it may be
associated with apoptosis. Conversely, Hussein et al [4] reported low p53 expression in LP.
They stated that they consider the low p53 expression to both protect against cellular
transformation and contribute to the development of the epidermal changes in lesions of LP.
However, they did not explain how the low p53 expression would achieve these effects. After
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treatment with NB-UVB, the healing lesions of LP showed negative and weak staining of
basal keratinocytes for p53 which could be attributed to decreased epidermal proliferation and
restoration of the physiologic behavior of normal skin which does not usually express p53.

The low level of bel-2 expression in LP lesions before treatment is in agreement with
other authors [4,20]. Similar results were reported in oral LP [2,16,18]. The low expression of
this anti-apoptotic protein might promote apoptosis of keratinocytes in LP. Hussein et al
reported [4] that the low bel-2 expression in the face of apoptosis of basal cells suggests the
concomitant loss of other pro-survival molecules or increase in the pro-apoptotic molecules in
the lesions of LP. Boyd et al [20] suggested that the low expression of bel-2 in LP might
indicate that bcl-2 is not prominently involved in epidermal changes in LP and the role of
other members of this oncogene family needs to be elucidated. The increased expression of
bel-2 after NB-UVB treatment may be attributed to restoration of normal basal activity in the
healing lesions. It is well known that in normal skin the actively proliferating cells of basal
keratinocytes typically express bel-2 which protects them against apoptotic stimuli [24].

On the other hand, the strong expression of bcl-2 in dermal lymphocytes in lesions of LP
before treatment inhibits the apoptosis in lymphocytes that strengthens cell-mediated immune
process causing chronicity of the disease [22]. After treatment with NB-UVB, the marked
decrease in bcl-2 expression leads lymphocytes to undergo apoptosis which might contribute
to healing of the lesions [25].

In conclusion, the strong expression of p53 together with the low expression of bel-2 in
lesions of LP supports the notion that apoptosis could be a potential mechanism of
keratinocyte loss and that liquefaction degeneration might be a marker of apoptosis and may
suggest a contributory role for these apoptosis-associated proteins in the pathogenesis of LP.
The decreased bcl-2 expression in lymphocytes after treatment may provide evidence that
apoptosis of lymphocytes is an important mechanism of the therapeutic action of NB-UVB in
LP. Further studies on other apoptosis-associated proteins and other therapeutic modalities in
different clinical types of LP are recommended.
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