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Abstract

Background: Vitiligo is a common skin disorder in which melanocytes are destroyed by auto-
reactive immune responses. The loss of melanocytes results in the appearance of depigmented
areas in different parts of the body. Cytokines have remarkable roles in the pathogenesis of
vitiligo, such as IL-1, IL-6, and TNF-«; interleukin 27 (IL-27) is a new member of the IL-6/IL-
12 family, mainly released by activated antigen-presenting cells. IL-27 has been suggested to
function as a pro-inflammatory as well as an anti-inflammatory cytokine. Altered concentrations
of IL-27 have been shown in various auto-immune diseases such as multiple sclerosis, rheumatoid
arthritis, and psoriasis. No studies have been conducted to determine the expression of this
cytokine in vitiligo patients.

Objective: The objective of this study was to determine the serum concentration of IL-27 in
vitiligo patients and compare it with normal individuals.

Methods: The serum concentration of IL-27 in 79 vitiligo patients was evaluated in comparison
to 45 healthy controls using ELISA assay.

Results: Results showed decreased concentration of IL-27 in vitiligo patients as compared with
healthy subjects (p=0.026). Furthermore, no correlation between IL-27 concentrations and
disease parameters such as vitiligo severity and the extension of the depigmented area was
observed.

Study limitation: A larger sample size would be more recommended for this study.
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Conclusion: The reduction in the serum levels of IL-27 in vitiligo patients compared to normal
subjects suggested the possible anti-inflammatory role of this cytokine in vitiligo. Thus, IL-
27 may be considered as a new target for the manipulation of the immune system in vitiligo

patients.

© 2020 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Vitiligo is a common acquired depigmentation disorder cha-
racterized by white patches which have been distributed in
several parts of the body and greatly affects the quality of
life and mental health of the patients.”? The prevalence of
vitiligo in different societies was published in a range of 0.5%
to 1%.> According to a recent meta-analysis, the prevalence
of vitiligo among different communities was 0.2%, and from
hospital-based studies, it was 1.8%.* Vitiligo emerges with a
notable pattern of macular depigmentation, with a variable
appearance in shape or size. This disease is classified into
two subgroups, generalized and localized, in both of them
insufficiency of melanocyte function can be observed.’

The main causes of vitiligo are complex and maybe
stem from genetic disorders, which can feature polygenic
and multifactorial inheritance.® The main cause is not yet
clear; however, some evidence has shown that exchange in
immunological programs contributed to this kind of action.”
Vitiligo is assumed to result from autoimmune reactions that
gradually destroy melanocytes. Despite the detection of
self-reacting auto-antibodies in vitiligo patients, increasing
evidence supports impaired cellular immunity as the main
cause of this disfiguring disease.® Cytokines have a pivotal
role as mediators of cellular and humoral immune reac-
tions. The imbalance between pro- and anti-inflammatory
cytokines favoring the dominance of a Th1/Th17 response
rather than a Th2/Treg response has been proposed as a
possible underlying mechanism of vitiligo. However, there
is considerable evidence in support of the role of CD8 type
1 T cells in the destruction of melanocytes.®'? Increased
expression of pro-inflammatory cytokines in vitiligo patients
- including IL-1, IL-6, and TNF-a has been shown in several
studies.'-"3

IL-27, a rather new member of the IL-6/IL-12 fam-
ily, is mainly released by activated antigen-presenting
cells, including dendritic cells (DCs), monocytes, and
macrophages.'*" It is composed of two subunits, EBV-
induced 3 (EBI3), an IL-12 p40 homolog, and p28, an IL-6
p35 homolog. The IL-27 receptor (IL-27R) is a heterodimer
composed of an IL-27R specific alpha chain (WSX-1) and
a gp130 subunit.'® The IL-27R is expressed by several cell
types including but not limited to T, B, and NK cells,
DCs, macrophages, keratinocytes, CD8 type1 T-cells, and
endothelial cells.””-" IL-27R signaling results in the activa-
tion of JAK-STAT and p38 MAPK pathways.?%?" IL-27 boosts
the differentiation of Th1 and Tr1 cells through activation
of STAT1/3 while inhibiting the differentiation of regulatory
T-cells and Th2 cells.?'-%¢ Besides Th1 differentiation, IL-27
signaling through STAT-1 has also been demonstrated to acti-
vate NK cells, which have been considered to have a role in
the pathogenesis of vitiligo.?’

Although previous studies identified the inflammatory
role of IL-27, the latest evidence suggests an immunomodu-
latory effect of this cytokine.?® IL-27 induces Tr1 and inhibits
Th2 and Th17 responses, therefore limiting the severity of
autoimmune diseases by the suppression of Th17 cells.””~*'
It has also immune-regulatory functions due to the up-
regulation of PD-L1, IDO, and IL-10.? Thus, it has suggested
that this cytokine may be considered as a possible therapeu-
tic agent for some inflammatory or autoimmune diseases.

Regarding the complex pro-inflammatory and anti-
inflammatory nature of IL-27, several studies have inves-
tigated the local or systemic concentrations of IL-27 in
different diseases. Alteration in the concentration of IL-27
and its correlation with autoimmune parameters have also
been reported in several Th1/Th17-mediated inflammatory
disorders, such as multiple sclerosis, systemic lupus ery-
thematosus, inflammatory bowel disease, and rheumatoid
arthritis.3-3¢

The concentrations of IL-27 in vitiligo patients have not
yet been investigated. The present examination intended to
evaluate the serum levels of IL-27 in vitiligo patients.

Methods

Study population

Seventy-nine vitiligo patients including 32 (41%) males and
47 (59%) females, and 45 age and sex-matched healthy con-
trols with no sign of autoimmune diseases were enrolled in
the study. The study population included 72 patients with
generalized vitiligo and seven cases with localized vitiligo.
Participants in this study assented to join according to the
ethics committee of the medical school of Shiraz University
of Medical Sciences (IR.sums.med.rec.1397.400).

Sample collection

From all study populations, 5mL of peripheral blood was
collected. After centrifugation at 3000 rpm for 10 min, the
sera were separated and kept at —70°C until used.

Measurement of serum IL-27

Serum concentrations of IL-27 were distinguished by
enzyme-linked immunosorbent assay (ELISA) in vitiligo
patients and healthy subjects. IL-27 concentrations were
quantified using an ELISA kit (DY2526-05, R&D Systems -
United States) manufacturers’ instructions. The sensitivity
of tests was 12.8 pg/mL. Briefly, 100 wL of capture antibody
was coated in each well of a 96-well microplate for overnight
at room temperature (RT). After washing and blocking,
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100 L serum samples of patients and controls were added
for 2h, at RT. Plates were washed again and 100 uL of
the detection antibody and then 100puL of the working
dilution of streptavidin horseradish peroxidase was added
for 20 min. Then substrate solution (100 wL) was added for
20 min; finally, the reaction was stopped by adding stop solu-
tion to each well. The optical density of samples was read
using a microplate reader at 450 nm. The levels of cytokine
were extrapolated from the related standard curve.

Statistical analysis

All data were analyzed by SPSS v. 16 software (SPSS
Inc. - Chicago, IL, United States) and according to the
normality test (Kolmogorov-Smirnov test); non-parametric
(Mann-Whitney U and Kruskal-Wallis) tests were used; p-
values <0.05 were considered as significant. Graphs were
constructed using Graph Pad Prism (v. 6 - La Jolla, CA,
United States). All data are presented as mean =+ standard
error of the mean (SEM), unless otherwise specified.

Results
Demographic analysis

An overview of the demographic and clinical features of
vitiligo patients and healthy subjects participated in the
study is provided in Table 1.

Measurement of serum IL-27

The serum concentrations of IL-27 in 79 patients with gen-
eralized (72 cases) or localized (seven cases) vitiligo were
observed using the ELISA technique. Forty-five age and sex-
matched healthy subjects were used as the control group.
As presented in Figure 1, the results showed that there
was a significant difference in serum concentrations of IL-27
between vitiligo patients (5267.8 +399 pg/mL) and healthy
subjects (7097.7 4+ 1502 pg/mL) (p=0.0262).

Correlations of IL-27 with demographic information
and clinical manifestations

The correlations between serum concentrations of IL-27 with
gender, the severity of the disease, two types of (local-
ized/generalized) vitiligo, segmental/nonsegmental forms
of the disease, and response to treatment in patients with
vitiligo were examined. There was no significant correlation

Table 1 Demographic analysis of population included in
this study
Study population Patients Controls
Number 79 45
Age 36.37 £14.7 35.06£11.5
Sex
Male 32 (41%) 18 (40%)
Female 47 (59%) 27 (60%)
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Figure 1 Mean serum concentration of IL-27 (pg/mL) in
vitiligo patients and control group.

between IL-27 levels and these parameters in the present
study (Table 2).

Discussion

The main reason for vitiligo is ill defined. Human and
experimental studies have recently provided considerable
evidence regarding the pattern of autoimmunity in the
pathogenesis of vitiligo. Both humoral and cellular immu-
nity have shown to be involved in the etiology of the
disease.’’*° The accumulated evidence suggests a primary
role for cell-mediated mechanisms, including Th1/Th17 and
Tc1 cells in the pathogenesis of vitiligo.“’ Various inflam-
matory cytokines (IL-1, IL-6, TNF-a, IL-6, and IL-17) have a
key role in skin depigmentation, while the level of TGF-8
indicated reversible state.®*!

IL-27 has been suggested to function as a pro-
inflammatory as well as an anti-inflammatory cytokine.
Altered concentrations of IL-27 have been shown in sev-
eral autoimmune and skin disorders. Despite early studies
identified pro-inflammatory role of IL-27, latest evidence
suggests that it suppresses a range of immune cell prolifera-
tion and cytokine production.?® These cytokine applications
are related to its pro- or anti-inflammatory activity. The
dual role of IL-27 is related to the different tissues involved,
the underlying mechanism, or the kind and stage of autoim-
mune diseases.”’ Previous studies revealed that the blood
concentration of IL-27 increased in pemphigus and psoriatic
patients. They showed that IL-27 levels strongly correlated
with the IgG auto-antibody titers in pemphigus, and also dis-
ease onset and severity of psoriasis.*”** The expression of
IL-27 in lesional eczematous skin has been reported too.*
This evidence supports a pro-inflammatory function of IL-27.
In spite of skin disorders in which IL-27 plasma concen-
trations have increased, the serum level of this cytokine
is reduced in some auto-immune diseases such as Vogt-
Koyanagi-Harada syndrome (VKH), Behcet’s disease (BD),
and SLE. Wang and his colleagues described that the expres-
sion of IL-27 p28 mRNA by peripheral blood mononuclear
cells (PBMCs) and serum concentration of IL-27 in the
sera and supernatants of cultured PBMCs were noticeably
reduced in patients with active BD and VKH. In addition,
Gaber et al. have observed that the IL-27 level in SLE
patients is markedly lower than in healthy controls.*4-4
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Table 2 Comparison of serum concentrations of IL-27 based on demographic and clinical manifestations in vitiligo patients

n Mean (pg/mL) p-Value
Gender Male 32 4623.8 +544.2 0.681
Female 47 4961.5+564.5
Total 79
Severity (spread of lesions) Body area <20% 49 4793.9 +-486.6 0.071
Body area 20%-50% 24 4132.7 +435.1
Body area >50% 6 7844.7 +£2928.6
Total 79
Type: localized or generalized Generalized 72 4925.9 +434.3 0.421
Localized 7 3784.3 £541.5
Total 79
Type: segmental or non-segmental Segmental 8 3668.8 +£483.0 0.335
Non-segmental 71 4955.0+-439.5
Total 79
Response to treatment Yes 57 4492.8 +380.9 0.154
No 21 5797.1 £1083.9
Total 78

Based on those explanations and the results of several
studies about the altered expression of IL-27 in autoim-
munity and skin disorders, it was hypothesized that the
concentration of IL-27 in vitiligo patients might be altered.
Consistent with previous studies in SLE and BD patients,
the present study showed that the concentrations of IL-27
serum levels were reduced in vitiligo patients, which can
be justified through some probable mechanisms. First, IL-27
acts against Th17 development in a direct manner through
modulating DCs and induces IL-10 production by naive CD4+
T-cells.”® Th17 contributes to the pathogenesis of vitiligo
by IL-17 production. IL-27 inhibits the differentiation and
generation of Th17 cells via IL-6 and transforming growth
factor-B (TGF-B) suppression, which is dependent on the
intracellular signaling molecule STAT1.#

Conclusion

It can be concluded that IL-27 has an immunomodulatory
role in vitiligo. According to the observations of the present
study, there was no association between IL-27 serum level
and demographic information, severity of the disease, types
of vitiligo, and response to treatment in patients with
vitiligo. Further studies with more patients of all types of
vitiligo are needed to reveal the possible alterations in the
concentration of IL-27 in those patients and their corre-
lation with disease characteristics, including severity and
the extension of the affected skin area. In conclusion, IL-27
has two roles; it should be considered as a new target for
the manipulation of the immune system in various immune-
mediated disorders.
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