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Mast Cells and p53 Expression
in Psoriasis Vulgaris

Psoriazis Vulgariste Mast Hiicreleri ve
p53 Gen Ekspresyonu

ABSTRACT Objective: Psoriasis vulgaris is a chronic inflammatory T-cell mediated immune der-
matosis characterized by a high epidermal cell turnover, which results in a typical epidermal hy-
perplasia. The aim of this study is to show the correlation between p53 protein accumulation that
provides epidermal hyperproliferation and mast cell count in the pathogenesis of psoriasis vulga-
ris. Material and Methods: In this study, punch biopsies from 56 psoriasis cases have been evalu-
ated. The presence of mast cells in with metachromatic granules are with 1% toluidin blue stain
solution has been investigated. In addition, mast cells that show immunoreactions to “mast cell
tryptase” antibody have been observed and proportion of p53 staining in epidermal keratinocytes
has been determined. Results: In psoriasis cases, mast cells count (mean) and proportion of p53 sta-
ining (mean) were 69.3 + 21.5/mm? and 602.3 + 192.1 respectively, in the group without any tre-
atment (n: 20); 57.1 + 27.5/mm? and 373.1 + 193.6 respectively in the group treated with psolaren
plus UVA radiation (n: 36). In the control group, it was demonstrated that mast cells count was 74.6
+ 25.9/mm? (mean) and proportion of p53 staining was 176.4 + 109.2 (mean). No correlation has
been found between mast cell count and proportion of p53 staining in psoriasis groups. However,
a moderate correlation (r= 0.30 P< 0.05) has been found between mast cell count and proportion
of p53 staining in the control group. Conclusion: Since the correlation obtained between mast cell
number and proportion of p53 staining in the healthy skin was not observed psoriasis cases, it can
be thought that these variables take part in different pathways of pathogenesis.
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OZET Amag: Psoriazis vulgaris, yiiksek epidermal hiicre yikimu ile karakterize, tipik epidermal hi-
perplazi ile sonuglanan kronik inflamatuar T hiicre bagimh bir dermatozdur. Bu ¢aliymanin amaci,
psoriazis vulgaris patogenezinde yer alan mast hiicre sayis ile epidermal hiperproliferasyonu sag-
layan p53 protein birikimi arasindaki korelasyonu gostermektir. Gereg ve Yontemler: Bu ¢alisma-
da 56 psoriazis vulgaris vakasina ait punch biyopsi materyali degerlendirilmistir. Yizde birlik
toluidin mavisi ile boyanan metakromatik graniiller iceren mast hiicrelerin varlig: aragtirilmastir.
flave olarak, mast hiicre triptaz antikoru ile reaksiyon veren mast hiicreleri incelenmis ve epider-
mal keratinositlerdeki p53 boyanma orani saptanmistir. Bulgular: Psoriazis olgularinda, ortalama
mast hiicre saysi ile ortalama p53 boyanma orani, sirasiyla tedavi almayan grupta (n: 20), 69.3 +
21.5/mm? ve 602.3 + 192.1, psolaren+ UVA radyasyon tedavisi alan grupta (n: 36), 57.1 + 27.5/mm?
ve 373.1 = 193.6 olarak bulunmustur. Kontrol grubunda ise, ortalama mast hiicre sayisinin 74.6 =
25.9/mm? ve ortalama p53 boyanma oraninin 176.4 + 109.2 oldugu gézlenmistir. Psoriazis grupla-
rinda mast hiicre sayisi ile p53 boyanma orani arasinda korelasyon bulunmamustir. Bununla bera-
ber, kontrol grubunda mast hiicre sayisi ile p53 boyanma orani arasinda orta derecede bir korelasyon
oldugu (r= 0.30 P< 0.05) bulunmustur. Sonug: Saglikh cilt 6rneklerindeki mast hiicre saysi ile p53
boyanma oram arasinda tespit edilen korelasyon, psoriazis olgularinda gegerli olmadigindan, bu de-
giskenlerin psoriazis vulgaris patogenezindeki diger yolaklarda yer aldig: diisiiniilebilir.

Anahtar Kelimeler: Psoriazis; mast hiicreleri; p53 proteini (325-355)
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soriasis vulgaris is a common papulosqua-

mous chronic inflammatory T-cell mediated

immune relapsing dermatosis characterized
by high epidermal cell turnover which results in a
typical epidermal hyperplasia. It is a complex dise-
ase in which numerous abnormal findings have
been reported.'® However, the primary alterati-
on is unknown. It is possible that different etiolo-
gic factors may initiate psoriasis in genetically
susceptible individuals.>®° Disorders of kerati-
nocyte proliferation, differentiation, inflammati-
on and immune dysregulation are the major
factors implicated in the pathogenesis of psoriasis

vulgaris.'>#

T-cell clones obtained from psoriatic skin lesi-
ons had the selective capacity of enhancing the
proliferation of keratinocytes in vitro. These T-cells
are the functional link between genetic predisposi-
tion and microbial infection in psoriasis. The ex-
cessive keratinocyte proliferation reflects microbial
expulsion. Mast cells are also known to have a piv-
otal position in bacterial defense reactions.!” The
close interaction of mast cells with T cells has be-
en shown in several studies.'

Mast cells are mononuclear, nonphagocytic,
granular and immune-effector cells found in vari-
ous organs including the gastrointestinal tract,
lungs and skin. Dermal infiltrate of the psoriasis
consists lymphomononuclear cells and mast
cells.'”11"13 Recent studies have shown that mast
cells may play a role in the pathogenesis of psoria-
sis.>*> These studies carried on by using antibody
“mast cell tryptase” and “toluidin blue stain” that
are specific for mast cell determination, concluded

that these cells were increased in psoriasis.! !

p53 protein is a transcription factor and an im-
portant regulator for cell cycle.®>1® Proliferation
of keratinocytes is restricted by apoptotic cell death
to maintain a constant epidermal thickness.!® Ot-
her investigations demonstrated that p53 protein
was a regulatory factor in cell proliferation.”® p53
has also been found to be positive in psoriatic lesi-
ons by immunohistochemical staining.®!¢!” The
origin of the p53 expression has been proposed to
be the fast proliferation of the epidermis.!®
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The aim of this study is to investigate the rela-
tionship between two separate processes, each as-
sumed to be a part of the pathogenesis of psoriasis
vulgaris. These two processes are p53 protein accu-
mulation in epidermal keratinocytes that provides
epidermal hyperproliferation, and an increase in
mast cell count of the dermis. We proposed that
there was a correlation between these distinct
events.

I MATERIAL AND METHODS
CASES AND BIOPSIES

This study was designed as a retrospective study in-
cluding punch biopsies from 56 cases with chronic
type of psoriasis vulgaris diagnosed in Pathology
Department of Zonguldak Karaelmas University,
Faculty of Medicine, in five years. The diagnosis of
chronic type of psoriasis vulgaris characterized by
well-circumscribed erythematous patches with a
silvery white scale was confirmed by clinical and
histopathologic features. Histopathologic features
consisted of parakeratosis, orthokeratosis, hyper-
keratosis, regular acanthosis, elongation of the epi-
dermal rete ridges, elongation and thinning of the
suprapapillary epidermis and edema of the dermal
papillae, and lymphocytic cell infiltration surroun-
ding the capillaries. These cases were assigned ran-
domly in two groups. Group I consisted of 20 cases
(35.7%) without any treatment. Group II consisted
of 36 cases (64.3%) and they had been treated by
psolaren plus UVA radiation (PUVA). Healthy skin
samples of 56 cases were used as the control group.
Control skin samples were collected from the ca-
ses whose skin biopsies were performed for inves-
tigation of dermal tumors, especially from the
margins of the wide excisions displaying no evi-
dence of tumor.?

HISTOCHEMICAL AND
IMMUNOHISTOCHEMICAL ANALYSES

The cross-sections of formalin-fixed and parafin-
embedded tissue samples were investigated for the
presence of mast cells in which the granules were
stained metachromatic with 1% toluidin blue solu-
tion (pH 4.00). To confirm the mast cell count and
to reduce the technical staining problems an addi-
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tional immunohistochemical staining was perfor-
med. “Mast cell tryptase” mouse monoclonal anti-
body (Clone AA1, LabVision, CA, USA) staining
was performed at a dilution of 1:200 by streptavi-
din-biotin peroxidase technique to denote mast
cells. The number of reactive cells were counted
in 10 high power fields (HPF) (five subepidermal,
three mid-dermal, two deep-dermal zones) (Leica
microscope, Germany, x10 ocular, x40 objective; 1
HPF=0.25 mm?)?in order to observe the mast cell
intensity in punch biopsy specimens. The mean
mast cells number was calculated. p53 positivity
(number of positive nuclear cells/1000) in epider-
mal keratinocytes was determined by using the sa-
me immunohistochemical method. The primary
p53 protein mouse monoclonal antibody (Clone
DO-7, Neomarkers, CA, USA) in this study was
used at a dilution of 1:100.

STATISTICAL ANALYSES

The results of study were statistically analyzed
using SPSS 11.0 (SPSS Inc., Chicago, I1I) statistical
package program. The descriptive data were given
as mean * standard deviation. Kruskall-Wallis
analysis of variance was used to determine any dif-
ferences among the groups. Mann-Whitney U test
was used to compare two groups. P values of <0.05
were considered as statistically significant. The cor-
relation between mean mast cell count and mean
P53 positivity was analyzed by Spearman’s and Pe-
arson’s correlation tests.

I RESULTS

Group I consisted of 14 (70.0%) females and six
(30.0%) males with a mean age of 39.5 + 15.4 years
(range: minimum 6-maximum 63). Group II con-
sisted of 17 (47.2%) females and 19 (52.8%) males
with a mean age of 42.2 + 13.5 years (range: mini-
mum 12-maximum 68). Control group consisted of
31 (55.4%) female and 25 (44.6%) male cases with
amean age of 41.2 + 14.1 years (range: minimum 6-
maximum 68).

MAST CELL COUNTS

As the mean mast cells number observed either by
histochemical or immunohistochemical method
was too close to each other, only one calculated
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mean number was documented. The mean mast
cells counts encountered in each group are presen-
ted in Table 1. Numerous degranulated mast cells
were observed in the papillary dermis of the psori-
asis groups (Figure 1). The number of the mast cells
was more in the control group (Figure 2). There
were significant differences between three groups,
with regard to mast cell counts (P= 0.006). While
no statistically significant difference was determi-
ned between control group and group I (P> 0.05);
there were significant differences between control
group and group II (P=0.002), and, group I and gro-
up II (P=0.045). The mean number of mast cells
was significantly lower in group II when compa-
red with control group (Table 1).

p53 PROPORTION

Mean p53 positivity encountered in each group is
presented in Table 1. Intense p53 protein expression
was detected in keratinocytes of the acanthotic pso-
riatic epidermis whereas p53 protein positive kera-
tinocytes were observed only in the basal layer of
the normal epidermis of the control group (Figure
3). The mean p53 proportion was significantly hig-
her in group I and group II when compared to the
control group. The mean p53 positivity was signifi-
cantly lower in group II when compared to group I
(Table 1). There were significant differences betwe-
en three groups with regard to mean p53 positivity
(P=0.001). There were also significant differences
between control group and group I, control group
and group II, and, group I and group II (P=0.001).

CORRELATION OF MAST CELL NUMBERS AND
p53 PROPORTION

There was no significant correlation between me-
an mast cell counts and mean p53 positivity either
in group I or in group II. On the contrary, a mode-
rate correlation was found in control group regar-
ding mean mast cells count and mean p53 positivity
(r=0.30 P< 0.05).

I DISCUSSION

Psoriasis vulgaris is a common benign hyperpro-
liferative disorder of the skin which affects
approximately 2% of the population.”82! It is his-
topathologically characterized by parakeratosis,
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FIGURE 1: Mast cells in psoriasis vulgaris. Immunohistochemical staining of mast cell tryptase in group | (B-SA, DAB, x400) (a) and histochemical staining of

1% toluidine blue (pH 4.00) in group Il (b).

FIGURE 2: Mast cells in control group. Immunohistochemical staining of mast cell tryptase (B-SA, DAB, x400) (a) and histochemical staining of 1% toluidine blue

TABLE 1: Total number of mast cells and p53 proportion in skin biopsies.

(pH 4.00) (b).
Control group Group |
(n=56) (n=20)
Mast cells/mm?
Mean + SD 746+259 69.3+21.5
p53 positivity
Mean + SD 176.4 £109.2 602.3 +192.1

Group Il
(n=36) p° p° p°
571+275 >0.05 0.002 0.045
373.1+£193.6 0.001 0.001 0.001

SD: Standard deviation.

p? Comparison of control group and group |.
p° Comparison of control group and group Il.
p°: Comparison of group | and group II.

hyperkeratosis, regular acanthosis, elongation of the
epidermal rete ridges, elongation and edema of the
dermal papillae, and lymphocytic cell infiltrati-
on.?"3 This was also confirmed in our study. Pso-
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riasis usually runs a chronic course although sponta-
neous or treatment-induced remissions may occur.’

Two major pathological steps exist in psoria-
sis vulgaris: Epidermal hyperproliferation with

Turkiye Klinikleri ] Med Sci 2011;31(2)
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abnormal differentiation, and inflammatory infil-
tration of epidermis and dermis.!"*!%?22 Inflam-
mation is prominent whereas hyperproliferation
is less conspicuous in eruptive guttate psoriasis.
Marked epidermal thickening and a less promi-
nent inflammatory component are the main cha-
racteristics of chronic plaque-type psoriasis.? All of
the cases enrolled into our study were chronic pla-
que-type psoriasis, having less inflammatory com-
ponent and marked hyperproliferation.

Recently, a novel pathogenetic concept has be-
en gaining importance which explains psoriasis as
an immunologically mediated disorder and attri-
butes the activation of T cells in the skin with an
important role in psoriasis manifestation.” There-
fore, hyperresponsiveness of psoriatic keratinocytes
to growth-promoting signals from T cells was sug-
gested to contribute to epidermal hyperplasia.* We
designed this study to test the hypothesis about the
possibility of a correlation between these two ma-
jor pathological steps that take place in the patho-
genesis of psoriasis vulgaris. In this study, mean
mast cell counts in dermis and p53 protein accu-
mulation in epidermal keratinocytes of psoriasis
vulgaris were evaluated.

Mast cells are capable of releasing a wide ran-
ge of factors that regulate the inflammatory process
in skin disorders including psoriasis.!*!!"1*2! These
indicate a potential initiator role of mast cells in the
pathogenesis of psoriasis.'® Mast cell-mediated vas-
cular alteration is suggested to play a role in the de-
velopment of psoriasis.*'*13 Mast cell numbers of
involved psoriatic skin lesion are significantly in-
creased in the upper dermis as compared to normal

Skin’2—5,10—12

early lesions or Koebner phenomenon-
induced lesions are also associated with increased
mast cell numbers.*!*® Yamamoto et al.* showed
that mast cells were increased in number in the skin
lesion of eight patients with psoriasis vulgaris com-
plaining itching (56.3 + 22.3), whereas the mast cell
numbers displayed no increase in skin lesions of 12
patients with psoriasis vulgaris having no itching
complaint (31.5 + 10.3). Ozdamar et al.? found that
the number of mast cells reacted positively with to-
luidin blue was significantly higher in psoriatic skin
lesion when compared to the controls. In the pres-
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ent study, there was not any increase in the mean
mast cell counts of psoriatic cases, thus our study
was not able to confirm previous findings. In addi-
tion, control skin biopsies demonstrated signifi-
cantly elevated mast cell counts when compared to
psoriatic skin lesions. Degranulated mast cells were
observed in the upper dermis of psoriatic skin lesi-
ons in the present study, as it was reported in the
literature."»*1%12 In addition, biopsies in our group
I and group II psoriatic cases demonstrated increa-
sed mean mast cell counts (69.3 + 21.5;57.1 + 27.5)
when compared to the study of Yamamoto et al.*
Skin biopsies in our control group displayed a hig-
her mean mast cell count (74.6 + 25.9) when com-
pared to Jiang et al (47.5 + 32.5).1!

It has been shown that mast cell density incre-
ases with the onset of clinically visible lesions, and
this higher density remains elevated as long as the
inflammation persists. Treatment regimens for pso-
riasis are known to substantially reduce mast cell
numbers at lesional sites as the regressed plaques.'®!!
This was also observed in our study. There was a
partial reduction of mast cell numbers at the site of
regressed psoriatic lesions.>!! Group II of our study
supported this literature finding about the reduction
of mean mast cell count. Smaller mast cell counts de-
noted in group I and II psoriasis vulgaris cases when
compared to the control group suggested that these
were not the early stage lesions of psoriasis vulgaris,
but a chronical type of lesion that regressed with di-
minished inflammatory component.

Keratinocytes can express Fas, FasL, tumor
necrosis factor receptor (TNFR), TNF-« and p53.%
The expression and cellular localization of p53 pro-
tein in human epidermis and keratinocytes are po-
orly understood.'>'”? Previous studies showed that
p53 protein was present at low levels in normal

cells.>17

p53 mutations have been demostrated in
sun-exposed but histologically normal-looking epi-
dermis in characteristic compact patches of p53
immunopositive keratinocytes.!®17%27 One expla-
nation for this entity was that in psoriasis, increa-
sed keratinocyte proliferation was associated with
increased proto-oncogene expression level, and the
delivery of cell activation signals via certain onco-

genes such as c-myc could simultaneously stimula-

325



Barut ve ark.

T1bbi Patoloji

FIGURE 3: Immunohistochemical staining of p53 protein in psoriatic epidermis (a) and normal epidermis (b) (B-SA, DAB, x400

te proliferation and apoptosis.'>17182327 Therefore
ultraviolet radiation type B (UVB)-induced apop-
tosis can be mediated by either the Fas or the p53
pathways.?* Induction of apoptosis in epidermal ke-
ratinocytes appears to be the mechanism respon-
sible for the involution of the psoriatic hyperplasia
that follows PUVAS

Our study reproduced the literature data about
the cytoplasmic and nuclear reactivity in basal kera-
tinocytes and expression of cytoplasmic protein
throughout the epidermis in psoriasis with p53 pro-
tein. A couple of studies disclosed an increase in cel-
lular proliferation in psoriatic lesions using p53
protein expression.'>'682 The present study is con-
cordant with these findings. Hannuksela-Svahn et
al.!® reported that the number of p53 positive kerati-
nocytes increased in half of the patients in psoriatic
lesions and in 75% of the non-lesional skin samples
after PUVA. In our study, we found significant in-
crease in p53 immunoreactivity both in group I and
group II psoriasis cases when compared to the con-
trol group. We suggest that the reduction in p53 im-
munoreactivity in group II when compared to that
of group I may be the result of the PUVA treatment.

Psoriasis is a chronic inflammatory skin disor-
der that is currently not curable. Many treatment
modalities exist, but the disease is often resistant to

326

=

treatment. The relapses are frequent on cessation
of medication. Although the cause of psoriasis is
still unknown, complex interactions between alte-
red keratinocyte proliferation and immune dysre-
gulation are accused.'*'*! Both cellular and
non-cellular components of the immune system
have a role in the psoriatic process.?**

This study was designed to disclose whether
there was a correlation between mean mast cells
counts and mean p53 positivity in psoriatic cases or
not. When compared to the psoriatic groups, there
was a noticeable increase in number of mast cells in
the control group. We found increased p53 staining
in all psoriatic cases and especially in group I. Alt-
hough we observed a correlation between mean
mast cells count and mean p53 positivity in the
control group, no correlation was observed in pso-
riatic cases. The choice of study group among the
patients with chronic-type psoriasis can be thought
as the most important limitation of this study.

As the correlation observed between mean
mast cell numbers and mean p53 proportion in the
control group was not observed either in treated or
in untreated psoriasis vulgaris groups, we can con-
clude that these two factors may act via different
independent pathways in the pathogenesis of pso-
riasis vulgaris.
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