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ABSTRACT

Objective: The objective of this study was to investigate salivary and serum levels of IL-33 in

oral pemphigus vulgaris patients, before and after corticosteroid therapy, in a trial to elucidate its

possible role in the disease pathogenesis.

Subjects and Methods: This study included 30 individuals; 15 patients with oral pemphigus
vulgaris and 15 healthy controls. Salivary and serum samples were collected from all patients,

before and after corticosteroid therapy, and form healthy controls. IL-33 was quantified in all

salivary and serum samples utilizing enzyme-linked immunosorbent assay (ELISA).

Results: Compared to healthy controls, IL-33 levels were statistically significantly higher in

saliva and serum of patients with oral pemphigus vulgaris. Salivary and serum Levels of 1L-33

decreased significantly in all patients after corticosteroid therapy.

Conclusion: Results of this study suggest that IL-33 may have a key role in oral pemphigus

vulgaris pathogenesis. IL-33 may become a new therapeutic target for oral pemphigus vulgaris.
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INTRODUCTION

Pemphigus vulgaris (PV) is a severe autoimmune
intraepithelial vesiculo-bullous disease affecting
skin and/or mucous membranes'. Oral lesions of
PV are the first early manifestations of the disease
in about 70-90% of the cases and they are the only

manifestations in nearly 50% of the patients®*.

Clinically, oral manifestations are characterized
by blisters with very thin and fragile roof that

rapidly rupture, resulting in chronic painful
erosions with epithelial remnants at its periphery.
The most common picture is that of persistent, large
and multiple erosions that are covered by yellow
exudates and tend to extend progressively by
peripheral extension with little tendency to heal®*.
Lesions may extend out on the vermillion border
of the lips forming heavy hemorrhagic crusts. The

Nikolsky sign is positive !7.
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PV is due to circulating IgG autoantibodies
directed against a normal desmosomal cell adhesion
glycoprotein, known as Desmoglein (Dsg), present
on the cell membrane of keratinocytes ®®. It has been
demonstrated that early in the course of the disease,
when lesions are limited to mucous membranes,
patients have antibodies only against Dsg3. Anti-
Dsgl antibodies was found later in the progress of
PV disease, coinciding with skin involvement '°.

Although the immunopathology of PV is clearly
related to autoantibodies, cellular immunity is also
involved in the pathogenesis of the disease '*!". Tt
has been proven that autoreactive T-cells have
a key role in PV pathogenesis '*!*. Autoreactive
T-cells from PV patients produce predominantly
Th2 cytokines '*. Th2 cytokines including IL-6,
IL-15 and TNF- alpha *, IL-10 ' and IL-lalpha
and TNF- alpha '® are presumably involved in PV
pathogenesis '

Several recent studies have focused on the
possiblerole of IL-33, arecently recognized member
in the IL-1 family of cytokines ', in the pathogenesis
of many autoimmune diseases. Precisely, IL-33 has
been proven to be involved in the pathogenesis of
systemic lupus erythematosus (SLE) ¥, multiple
sclerosis (MS) ', rheumatoid arthritis (RA) % and
Sjogren syndrome (SS) 2.

IL-33 is expressed by many cells including
endothelial cells, fibroblasts, keratinocytes and
epithelial cells . Specifically, IL-33 binds to
its specific receptor ST2 and subsequently leads
to induction of Th2 cytokines gene expression.
Nevertheless, IL-33 has been proven to stimulate
Th2 immune reactions. Therefore, IL-33 seems to
play an important role in autoimmune diseases *.

Till date, salivary and serum levels of I1L-33
in patients with oral PV have not been assessed.
Moreover, possible effects
therapy on the salivary and serum levels of 1L-33
have not been investigated. Therefore, this study
comparatively investigated salivary and serum
levels of IL-33 in patients with oral PV, before and
after corticosteroid therapy, and healthy controls.
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PATIENTS AND METHODS

Study Population

A total of thirty individuals were selected for
this randomized controlled clinical study from
the outpatient clinic of Oral Medicine, Diagnosis
and Periodontology Department, Faculty of Oral
and Dental Medicine, Cairo University and the
Department of Skin and Venereal diseases, Faculty
of Medicine, Cairo University between October
2015 and June 2016. Subjects were divided into two
groups as follows:

= Group 1 (Patients group) comprised 15 patients
suffering from oral PV (7 males and 8 females).
Their ages range from 37 to 52 years with a
mean age of 46 years.

= Group 2 (Control group) consisted of 15 sys-
temically healthy subjects (6 males and 9 fe-
males). Their ages range from 34 to 49 years
with a mean age of 40.5 years.

Inclusion and exclusion criteria

To be included in the study, all oral PV patients
were diagnosed based upon the clinical features and
confirmed by histopathological examination of oral
biopsy #*#. All included subjects did not receive any
drug therapy, especially corticosteroids, in the last
6 months. Exclusion criteria included patients with
any systemic disease, inflammatory oral lesion or
periodontal disease. Smokers were also excluded.

A full medical history for each participating
individual was taken according to the detailed
questionnaire of the modified Cornell Medical
Index *. The study protocol was approved by the
Institutional Review Board. The procedure of
the study as well as giving information about the
follow-up appointments needed was explained
to all patients. They agreed to participate in the
study and signed the appropriate written informed
consent form.
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All PV patients were treated with systemic
corticosteroids; Prednisolone* 5Smg/tab, using the
standard dosage of 1 mg/kg/day with individual
variations (60-100 mg/day), depending on disease
severity, in a single morning dosage 1'/, hour after
arising. The initial therapeutic dose was continued
until complete resolution of signs and symptoms of
the disease. The dosage was subsequently tapered to
a minimum effective maintenance dose 272,

Sample collection

Saliva sampling:

Salivary samples were collected in the morning
between 9:00 to 10:00 a.m. All participating subjects
were fasting from the previous night. Before
sample collection, they were requested to rinse
their mouth using distilled water. After 5 minutes,
whole unstimulated saliva samples were obtained
using the simple standard technique by Navazesh ».
Subjects were told to sit comfortably and to spit into
plastic tubes five times per minute for 5 minutes to
obtain 5 ml of saliva. All salivary samples were then
centrifuged at 4000xg for 10 minutes at 4 °C, the
upper parts were drawn and stored in small aliquots
at - 80°C until assayed.

Two salivary samples were collected from
PV patient’s saliva; the first one was taken before
starting corticosteroid therapy and the second
sample was taken after corticosteroid therapy and
complete resolution of signs and symptoms of the
disease. Only one sample was taken from the saliva
of the control group healthy volunteers on their
initial visit.

Serum sampling:

For all participating subjects, Sml of venous

blood samples were taken by a standard
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venipuncture method from the ante-cubital vein
and were immediately transferred to the laboratory.
Centrifugation was subsequently carried on to
separate serum from blood for 10 minutes at 1500xg.
All serum samples were then stored at -70°C till
further biochemical essay. Two serum samples were
taken from PV patients; the first one before starting
corticosteroid therapy and the second one after
corticosteroid therapy and complete resolution of
signs and symptoms of the disease. Only one sample
was taken from the control group volunteers.

IL-33 Assay

Salivary and serum levels of IL-33 of all
study participants were assessed by enzyme-
linked immunosorbent assay (ELISA) (Human
IL-33 Quantikine ELISA kit, R&D systems, Inc.
Minneapolis, MN, USA) following manufacturer’s
instructions. It is sandwich-type ELISA where a
monoclonal anti-human IL-33, adsorbed onto micro
wells and bind IL-33 in the sample. The intensity
of the color was measured at 450 nm. Results were
calculated using the standard curve included in the
assay Kkit.

Statistical analysis

Data were presented as mean and standard
deviation (SD) values (mean + SD). Paired t-test
was used to compare between IL-33 levels in
serum & saliva of PV patients before and after
treatment. Unpaired Student’s t-test was used to
compare between IL-33 levels in serum & saliva of
PV patients (before & after treatment) and control
group. Statistical tests were carried out by the
GraphPad statistical software (Graph Pad Software
Inc, La Jolla, CA). P value < 0.05 is statistically
significant.

* Prednisolone 5Smg/tab: The Arab Drug Company- Cairo - A.R.E.
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RESULTS

A total of 30 subjects, 15 patients with oral PV
and 15 healthy controls were assessed. ELISA
was performed to determine salivary and serum
levels of IL-33 in patients with oral PV, before &
after corticosteroid therapy, and healthy controls.
Salivary and serum mean levels of IL-33 are shown
in Table (1) and graphically presented in Figure
(1). Our results revealed a statistically significant
increased levels of both salivary and serum IL-33
levels in oral PV group, before treatment, compared
to control group (p < 0.0001). Furthermore, we
found a statistically significant decrease in the mean
levels of IL-33 in both saliva and serum of PV
patients after corticosteroid therapy (p < 0.0001). In
addition, IL-33 mean levels in serum were higher

than that in saliva in all the studied groups.

TABLE (1) Analytic Data of mean and standard
deviation (SD) of IL-33 levels in saliva
and serum of the studied groups

Group 1 (Oral PV patients)
Group 2
Before After (Healthy
Body fluid
corticosteroid | corticosteroid | Controls)
therapy therapy

Saliva (pg/ml) 398.06 = 124.79 + 58.75

108.37* 63.434# 20.24
Serum (pg/ml) 487.36 159.64 + 79.63 +

(mean + SD) 129.48* 49 84# 3146

*Statistically significant difference from the healthy
controls (Unpaired Student t-test; p < 0.0001).

#Statistically significant difference after corticosteroid
therapy (Paired t-test; p < 0.001).
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Fig. (1): A histogram representing mean values of salivary and
serum levels of IL-33 (pg/ml) in oral PV patients before
and after corticosteroid therapy and healthy controls.

DISCUSSION

Recently, increasing evidence demonstrated that
IL-33 plays an important part in the pathogenesis of
many autoimmune diseases . To our knowledge,
this is the first study that investigated IL-33 levels
in both saliva and serum of oral PV patients, before
and after corticosteroid therapy, in a trial to illustrate
its possible role in the disease pathogenesis.

In the current study, levels of IL-33 showed
statistically significant increase in both saliva and
serum of oral PV patients compared to healthy
controls. Theresults also showed significant decrease
insalivary and serum IL-33 levels in oral PV patients
after corticosteroid therapy and complete resolution
of signs and symptoms of the disease. These results
break a new ground for the possible participation of
IL-33 in the pathogenic mechanism involved in oral
PV and may further contribute to better understand
the pathophysiological mechanisms leading to oral
PV lesions.

Since we didn’t find similar studies in the
literature investigating the possible role of IL-33 in
oral PV, our results have been compared with results
of studies investigating the possible role of 1L-33
in other autoimmune diseases. Our results are in
agreement with those of Tang et al. *® who reported
increased 1L-33 levels in serum and synovial fluid
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of patients with rtheumatoid arthritis. The authors
also demonstrated that increased 1L-33 levels were
correlated with disease activity and autoantibody
production. They stated that IL-33 plays a major
role in the pathogenic mechanism of rheumatoid
arthritis *. Moreover, results of this study are
consistent with results of Mok et al. '* who studied
the levels of IL-33 and its soluble ST2 receptor in
serum of systemic lupus erythematosus patients.
They showed elevated levels of both markers
and their association with the disease activity.
Furthermore, our results are in accordance with
Jung et al. ?' who revealed elevated levels of IL-
33 and ST2 receptor in salivary tissues and serum
of Sjogren syndrome’s patients. They suggested
that IL-33 and ST?2 receptor may participate in the
pathologic process of primary Sjogren syndrome *'.

Systemic corticosteroids remain the mainstay
and gold standard for treatment of PV 33! In
our study, systemic oral prednisolone was given
to all PV patients to control the disease activity.
Prednisolone was chosen because it the preferred
corticosteroid for oral systemic administration 2. A
comparison of salivary & serum levels of IL-33 was
performed before and after corticosteroid therapy.
Interestingly, we found statistically significant
decrease in IL-33 levels in both saliva and serum.
These findings additionally assist the possible
and relevant participation of IL-33 in oral PV
pathogenesis.

IL-33 was recognized in 2005 as the eleventh
new member of IL-1 cytokines family 7.
Generally, the majority of IL-1 cytokines are pro-
inflammatory cytokines that exert many diverse
functions in the innate immune responses. In
addition, these cytokines harmonize several local
and systemic inflammatory mechanisms. Moreover,
they share in acquired immunity through altering
naive T helper lymphocytes differentiation and
through direct actions on the diverse functions of
B and T lymphocytes subsets *. Similar to other
IL-1 cytokines family members, IL-33 has been
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proven to be implicated in the regulation of different

immune and inflammatory reactions -,

17 who

Schmitz et al. are the pioneers
demonstrated 1L-33 functions and elucidated its
diverse biological actions through binding to ST2
receptor ending up with activation of nuclear factor
(NF)-»B and mitogen activated protein (MAP)
kinases. More specifically, the authors clarified that
IL-33 induced generation of Th2 cytokines and
increased serum immunoglobulin levels. Indeed, B
cells have been demonstrated to express ST2 and
IL-33 proved to stimulate B cell proliferation and to

enhance production of antibodies 7.

It has been emphasized that PV is an autoimmune
disease mediated by Th2 cytokines as demonstrated
by many previous investigations. Specifically,
autoreactive Th2 cells release cytokines including
IL-4,1L-5,IL-10,and IL-13 and apparently promote
IgG autoantibodies production. Indeed, IgG is the
autoantibody involved in the pathogenic mechanism
of oral PV 353,

Taken together, results of the current study further
highlight the potential and crucial role of IL-33 in
the pathogenesis of oral PV. More investigations are
necessary to elucidate the exact pathophysiological
mechanism of IL-33 in oral PV.

CONCLUSION

Based upon the results of the current study, we
concluded that IL-33 may be a potential biomarker
for patients with oral PV. Furthermore, IL-33 may be
a future hopeful new therapeutic target for treating
patients with oral PV.
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