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Abstract:

The goal of this study was to detect the level of CXCL10 in the serum of the vitiligo patients as
compared to the normal control persons to investigate the possible role of CXCL10 in the
pathogenesis of this disease. The present study included 30 Egyptian vitiligo patients, their age
ranged from (20 to 50 years). They were recruited from Dermatology outpatient clinic at Beni-
Suef University hospital. Thirty unrelated apparent healthy controls with similar demographic
(matched age and sex) were taken during the period from (1% May 2018 to 1% May 2019).5ml
blood sample was taken from patients and controls and was left to clot for 30 minutes then
serum was separated by centrifugation and kept frozen at -80c till analysis of CXCL10 by
ELISA. The patients and controls were subjected to estimation of the serum level of CXCL10.
The result of the study showed that increased levels of CXCL10 in the vitiligo patients when
compared to controls and the patients in the progressive stage showed higher expression of

CXCL10 than those in the stable stage, suggesting a mechanistic role of CXCL10 in vitiligo.
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1. Introduction:

Vitiligo is an acquired, progressive,

multifactorial, depigmenting  disorder

characterized by the appearance of
circumscribed milky white macules in the
skin because of chronic, progressive loss of
the functional melanocytes in the epidermis
[1]. It may have devastating psychological
IS a
with

and social consequences. Vitiligo

common  depigmenting  disorder

profound psychosocial impacts [2].

The etiology of vitiligo is unknown yet,

and  several  hypotheses  (including
autoimmune, neural, radical, self-destruction
and inherent defect theories) have been

proposed to explain its pathogenesis [3].

Chemokines(greek-kinos,movement) are
a family of small cytokines, or signaling
proteins secreted by cells. their name is
derived from their ability to induce directed
chemotaxis in nearby responsive cells; they

are chemotactic cytokines [4,5].

Chemokines were divided into four families.
The 2 largest families are the CXC family,
in which these two cysteines are separated
by any single amino acid, and the CC
family, in which the first two cysteines are
adjacent [6,7].
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CXCL10

protein

is a small molecular
(10 kDa) which was

functionally described as an inflammatory

weight

chemokine. Moreover , the lack of the ELR
tripeptide  (Arg-Leu-Glu) motif in the
vicinity of (CXC) residues characterizes
CXCL10 as an inhibitor of the
neovascularization;

hence, it acts as an

‘angiostatic'(antiangiogenic) chemokine [8].

T-cell-dependent immune response
contributes to the onset and evolution of the
vitiligo. Direct damage to melanocytes is
considered to be primarily caused by T cells

especially CD8+T cell [9].

Thus, the migration of T lymphocytes to
areas of melanocyte damage is a critical
component in the activation of the immune

system and inflammatory processes [10].

Depigmentation is accompanied by
expression of type 1 cytokines such as
interferon (IFNy) and tumour necrosis factor
(TNFa). IFN y and TNF-a a genetic variants
were associated with vitiligo [11,12]. IFN-y
is the most important cytokine, that is
associated with the Thl immune response
[13]. CXCL10 is a chemokine produced

under the influence of IFN-y  and binds to
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its receptor, CXCR-3,

lymphocytes inducing T cells homing [14],

present  on

leading to their attraction to the sites of the
vitiligo lesions and perpetuation of IFN-y
production in a continuous positive loop
[15].

CXCL10 plays a role in directed migration

of T cells within the skin and it was
required for T cell function beyond simple

recruitment [16].

CXCL9 and CXCL10 have been suggested
to promote melanocyte-specific CD8+T
cells to infiltrate into the basal layer of
epidermis to attack melanocytes, resulting in
the deficiency of melanin [16]. reported that
CXCL10 is elevated in both

lesional skin from patients with vitiligo, and

serum and

it is critical for the progression and
maintenance of depigmentation in a mouse
model of vitiligo. [16] reported that serum
CXCL9 CXCL10

significantly elevated in vitiligo, especially

and levels were

in active vitiligo. [17]

2. Patients and Methods:

The present study included 30 Egyptian
vitiligo patients, their age ranged from (20 to

50 years). They were recruited from

Dermatology outpatient clinic at Beni-Suef

University  hospital.  Thirty  unrelated
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apparent healthy controls with similar
demographic (matched age and sex) were
taken during the period from (1% May 2018
to 1% May 2019). The studied subjects were
divided into two groups as follows: Group I:
(n = 30) vitiligo patients and Group II: (n =

30) unrelated apparent healthy controls.
2.1 Inclusion criteria:

e Age between 20 to 50.

e Age and sex matched apparently healthy
controls.

e Patients with nonsegmental vitiligo in
regard to surface area.

e Both males and females will be

included.
2.2 Exclusion criteria:

e Age below 20 and above 50.

e Patients with other types of vitiligo.

e Patients receiving systemic vitiligo
treatment in the last three months.

e Patients with other autoimmune
diseases.

e Patients with associated systemic or

dermatological diseases.

2.3 Controls:

Controls will be chosen randomly from any

other outpatient clinic.
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2.4 Data collection methods and tools: All
patients were subjected to:

e Medical history was taken from each

patient.

X/
°e

Course of illness.

X/
°e

Age of onset of the disease.

%+ Mode of presentation (Initial symptoms).
% Positive family history.

¢+ Positive psychological stress.

% Duration of last lesion.

e Full clinical examination was done for
each patient to determine the site, extent,

and type of vitiligo.

e The study protocol was explained to the
patients and controls and an informed

consent was obtained from them.

e One blood sample, 5ml was taken from

each patient. One blood sample, 5mi
was taken from each control. All the
blood samples were left to clot for 30
minutes then the serum will be separated
by centrifugation and kept frozen at

-80c till analysis of CXCL10 by ELISA.

e A thorough dermatological examination

was carried out to determine the
approximate percentage of body surface

area involved using the “’rule of nine”.
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Vitiligo Disease Activity Score (VIDA):

The Vitiligo Disease Activity (VIDA) Score
IS a 6-point scale for assessing vitiligo
activity. It helps to assess effectiveness of
interventions to halt and reverse the
extention of depigmentation. Lower VIDA

scores indicate less activity (Table 1) [18].
Scoring:

Based on the individual's own opinion of the
present disease activity overtime. Active
vitiligo involves either one of the following
lesions

aspects: Expansion of existing

or Appearance of new lesions.
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Table (1): The VIDA scoring system [18].

Vitiligo Activity

Time Period

VIDA Score

6 weeks or less +4

6 weeks to 3 months +3

Active

3 - 6 months +2

Active

6 - 12 months +1

1 year or more

Stable with spontaneous repigmentation

Vitiligo Area Severity Index (VASI):

Its name is an adoption from PASI score in
The

involvement is calculated in terms of hand

psoriasis. percentage of vitiligo

units. One hand unit is approximately
equivalent to 1% of the total body surface
area. The degree of pigmentation is
estimated to the nearest of one of the
following percentages: 100% - complete
depigmentation, no pigment is present;90% -
specks of pigment present;75%-
depigmented area exceeds the pigmented
area; 50% - pigmented and depigmented
areas are equal; 25% - pigmented area
exceeds depigmented area; and 10% - only

specks of depigmentation present [19,20].

1 year or more
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Statistical analysis:

The collected data were coded then entered
and analyzed using the SPSS version 22

(Statistical package for social science).

The descriptive statistics were done for
categorical variables by frequency and
percentage, and for numerical variables in
the form of mean and standard deviation

(mean + SD).

Suitable statistical tests of significance
were used:
Independent Sample t-test for two
unrelated samples.

Chi-Square (2) test for categorical data.
Mann Whitney U Test for two independent
non-parametric samples.

Spearman Correlation.
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Simple graphs were used to illustrate

P-values equal to or less than 0.05 were
some information

considered statistically significant.

3. Results:
Table (2): Age Distribution Of Studied Population; (N=60):
Mean - ) .
Minimum Maximum  Range p-value
+SD
Cases 34.0 £9.3 22 48 26
33.77 0.903
Controls 20 49 29
9.5

‘p-value >0.05 is considered non-significant by independent sample t-test.

As illustrated in table (2); the average patient age was 34.0 £9.3 (SD) years. There was no
statistically significant difference between cases and control groups regarding age (see figure-1)
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Figure (1): Age distribution between vitiligo cases and controls

42



Egyptian Journal of Medical Research (EJMR), Volume 3, Issuel, 2022

Table (3): Sex Distribution Of Studied Population; (N= 60):

N (%)
Cases Controls
N= 30 N= 30 TOTAL  p-value’
Female 19 (63.3) 16 (53.3) 35(58.3)  0.601
Sex Male 11 (36.7) 14 (46.7) 25 (41.7)

‘p-value >0.05 is considered non-significant by Chi-Square test.
Table (3) demonstrates sex distribution of studied patients; 63.3% of them were females and
36.7% were males (see figure-2). There was no statistically significant difference between

cases and control groups regarding sex.

Table (4): Disease Characters Of Studied Vitiligo Cases; (N= 30):

N %
Vitiligo Type
Segmental 0 0%
Non-Segmental 30 100%
Vitiligo Activity
Active 20 66.7%
Stable 10 33.3%
Vitiligo disease activity (VIDA) score
Mean £SD 1.83+1.6
Range (Minimum-Maximum) 50@-(1)
(VASI) Score
Mean £SD 94.00 £57.8
Range (Minimum-Maximum) 190 (200 - 10)
Duration of Vitiligo Disease (years)
Mean +SD 4.23 +2.3
Range (Minimum-Maximum) 8(9-1)
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Duration of Last Lesion (months)
Mean £SD 12.02 +14.3
Range (Minimum-Maximum) 47.30 (48 - 0.20)

Table (4) illustrates that; all the studied vitiligo cases were with non-segmental type (100%).
Of them 20 cases (66.7%) were with active disease while 10 cases (33.3%) were with stable
activity of the disease (see figure-3).Vitiligo disease activity (VIDA) score ranged from (-1) to
(+4) with a mean of 1.83 £1.6 (SD), while (VASI) Score ranged from (10) to (200) with a
mean of 94.00 £57.8 (SD).

Vitiligo disese duration was ranged from 1 to 9 years with a mean of 4.23 2.3, while the
duration of last lesion was ranged from 48 to 0.2 months with a mean of 12.02 +14.3.

Table (5): Association With Psychological Stress In The Studied Cases; (N=30):

N %
Psychological Stress
No 13 43.3%
Yes 17 56.7%

Of the studied cases; 17 cases (56.7%) reported associated psychological stress while 13 cases

(43.3%) hadn't associated psychological stress.

Table (6): Association With Family History In The Studied Cases; (N=30):

N %
Family History
Negative 21 70%
Positive 9 30%

Of the studied cases; 21 cases (70%) reported negative family history of vitiligo while 9 cases
(30%) had positive family history.
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Table (7): The Serum Level Of CXCL10 In Vitiligo Patients As Compared To Normal
Control Persons; (N= 60):

Cases Controls
N =30 N=30 p-value
Mean +SD 157.11 +£37.7 50.16 +20.6 <0.001*
Range 95.10 31.40
Maximum 217.20 116.30
Minimum 77.68 84.90

* P-value < 0.05 is considered significant by (independent sample t-test).

Table (7) demonstrates that the serum level of CXCL10 in vitiligo patients was significantly
higher as compared to normal control persons (p-value < 0.001); where the mean scores were

(157.11 vs. 50.16) in cases and controls respectively (see figure -2).
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Figure (2): The serum level of CXCL10 in vitiligo patients as compared to

normal control persons.
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Table (8): Correlation Between The Serum Level Of CXCL10 In Vitiligo Patients And
Age Of The Studied Cases; (N=30):

Age of the studied cases
Serum Level of CXCL-10 r=0.027 p-value = 0.840

r Spearman correlation coefficient

Table (8) demonstrates no detected correlation between the serum level of CXCL10 in vitiligo

patients and age of the studied cases; where (p-value> 0.050).

Table (9): Relation Between The Serum Level of CXCL10 In Vitiligo Patients And Sex
Distribution Of The Studied Cases; (N=30):

Females Males
N=19 N=11 P-value
Mean +SD 155.70 £38.3 195.35 +38.7 0.794
Minimum 95.10 103.50
Maximum 217.20 215.30
Range 122.10 111.80

* P-value < 0.05 is considered significant by (Mann-Whitney U test).

There were no detected relation between sex and the serum level of CXCL10 in vitiligo
patients; p-value >0.05.

Table (10): Relation Between The Serum Level Of CXCL10 In Vitiligo Patients And
Disease Activity Of The Studied Cases; (N=30):

Active Stable
N= 20 N=10 P-value
Mean £SD 171.44 £35.6 128.45 £23.7 0.002*
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Minimum 121.50 95.10
Maximum 217.20 163.70
Range 85.70 68.60

* P-value < 0.05 is considered significant by (Mann-Whitney U test).

Mean serum level of CXCL10 in vitiligo patients with active disease was significantly higher
as compared with mean serum level in stable vitiligo cases (171.44 vs. 128.45) in active and

stable disease activity respectively; p-value= 0.002.

Maximum
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Figure (3): Relation between the serum level of CXCL10 in vitiligo patients and disease

activity of the cases.

Table (11): Correlation Between The Serum Level Of CXCL10 In Vitiligo Patients And
Vitiligo Disease Activity (VIDA) Score Of The Studied Cases; (N=30):

Vitiligo disease activity (VIDA) score
Serum Level of CXCL-10 r=0.575 p-value = 0.001*

r Spearman correlation coefficient
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Table (11) demonstrates the serum level of CXCL10 in vitiligo patients was moderately
positive correlated with vitiligo disease activity (VIDA) score of the studied cases; where (r=
0.575, p-value= 0.001).
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Figure (4): Correlation between the serum level of CXCL10 in vitiligo patients

and vitiligo disease activity (VIDA) score of the studied cases.

Table (12): Correlation Between The Serum Level Of CXCL10 In Vitiligo Patients And
(VASI) Score Of The Studied Cases; (N=30):

(VASI) Score
Serum Level of CXCL-10 r =0.655 p-value = 0.001*

r Spearman correlation coefficient
Table (12) demonstrates the serum level of CXCL-10 in vitiligo patients was moderately

positive correlated with (VASI) score of the studied cases; where (r= 0.655, p-value= 0.001).
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Figure (5): Correlation between the serum level of CXCL10 in vitiligo patients and
(VASI) score of the studied cases.

Table (13): Correlation Between The Serum Level Of CXCL10 In Vitiligo Patients and
Disease Duration Of The Studied Cases; (N=30):

Disease Duration
Serum Level of CXCL10 r =0.063 p-value = 0.704

r Spearman correlation coefficient

Table (13) demonstrates no detected correlation between the serum level of CXCL10 in

vitiligo patients and duration of disease of the studied cases; where (p-value> 0.050).
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Table (14): Relation Between The Serum Level Of CXCL10 in Vitiligo Patients And
Association With Psychological Stress Of The Studied Cases; (N=30):

No Yes
N=13 N=17 P-value
Mean +SD 152.86 £35.2 160.35 +40.4 0.600
Minimum 114.20 95.10
Maximum 215.30 217.20
Range 101.10 122.10

* P-value < 0.05 is considered significant by (Mann-Whitney U test).

There were no detected relation between association with psychological stress and serum

level of CXCL10 in vitiligo patients; p-value > 0.05.

Table (15): Relation Between The Serum Level Of CXCL10 In Vitiligo Patients And
Family History Of The Studied Cases; (N=30):

Negative Positive
N=21 N=9 P-value
Mean £SD 155.86 +35.7 160.01 +44.4 0.789
Minimum 95.10 103.50
Maximum 215.20 217.20
Range 120.10 113.70

* P-value < 0.05 is considered significant by (Mann-Whitney U test).

There were no detected relation between association with family history and serum Level of
CXCL10 in vitiligo patients; p-value >0.05.
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4. Discussion:

Vitiligo is a disorder of pigmentation

characterized by the presence of

depigmented skin macules due to chronic
and progressive loss of the melanocytes
from the cutaneous epidermis. Large
population surveys have shown a worldwide
incidence of 0.5-2%,

beginning before the age of 20 years in 50%

with the disease

of cases. Susceptibility to vitiligo is not
thought to be linked to gender, but 6-38% of
the patients have family members with the
disease, indicating a hereditary factor [21].

The discovery of a T-cell infiltrate in the
lesion margins in inflammatory vitiligo was
the first clue indicating participation of
cellular immunity in the pathogenesis of
vitiligo. Both helper and cytotoxic T cells
promote Thl response with the production

of TNF-a and IFN-y [22].

Melanocyte-specific CD8+ T cells were

demonstrated at a higher frequency in both

the blood and skin of patients with
vitiligo and were capable of  killing
melanocytes in vitro [23].

Chemokines play an important role in

regulating the homing of immune cells [24].
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CXCL10 binds to its specific receptor,
(C-X-C  motif)

(CXCR)3, and regulates immune responses

chemokine receptor
by the recruitment and activation of T cells,
monocytes and natural killer cells. CXCR3
is expressed not only by the immune cells
but also by endothelial cells, mesangial
cells,thyrocytes and other epithelial cells.
Recently, it has been shown that the tissue
expressions of CXCR3 and CXCL10 are
increased in various autoimmune diseases,
and that they play fundamental parts in
leukocyte homing into the inflamed tissues
and contribute to the process of tissue
damage [25].

The aim of the present study was to
detect the level of CXCL10 in the serum of
the vitiligo patients as compared to normal
control persons to investigate the possible
role of CXCL10 in the pathogenesis of this
disease. The diagnosis was made on the
existence of typical clinical picture of
vitiligo. We performed this case-control
study at dermatology outpatient clinic at
Beni-Suef University hospital during the
period from (1% May 2018 to 31 of May
2019) the included 60

participants; divided into 2 matched groups

and study

as 30 cases with vitiligo and 30 normal
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controls. The average patient age was 34.0
+9.3 (SD) years. In our study 63.3% of
studied cases were females and 36.7% were

males.

All the studied vitiligo cases were with non-
segmental type (100%). Of them twenty
cases (66.7%) were with active disease
while ten cases (33.3%) were with stable
activity of the disease. In our study 30% of
the cases reported positive family history.
And 56.7% of our studied cases reported
associated psychological stress. The patients
and controls were subjected to estimation of
the serum level of CXCL10.

We evaluated
CXCL10

serum level of CXCL10 in vitiligo patients

the expression of

in the serum and found that the

was significantly higher as compared to
normal control persons (p-value < 0.001),
we also found that the patients in the
progressive stage showed higher expression
of CXCL10 than those in the stable stage (
p-value = 0.002).

In consistent with our study [16]
examined serum levels of CXCL10 and
showed elevated CXCL10 levels in patients
with vitiligo and also demonstrated that
another treatment strategy for vitiligo would
be to directly target CXCL10 or its receptor
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CXCR3. This could possibly be a safer
approach, as it interrupts the disease process
further downstream without interfering with
the other effectors of IFN-y.

Our results were consistent with the
study of [17] who reported that the serum
CXCL10 levels were clearly elevated in
both active and stable vitiligo patients
the controls

compared  with healthy

particularly in the progressive stages,
introducing it as a possible activity marker
and were positively correlated with Vitiligo
Area Scoring Index (VASI) score. found
that CXCL10 , an IFN-y

chemokine, was elevated in the serum of the

induced

patients with vitiligo, and also found that
CXCR3, its

upregulated on autoreactive T cells in the

cognate  receptor, was
blood and skin of patients with vitiligo and
therefore can be therapeutically targeted to

reverse depigmentation. [16,26]

It had been reported that the serum or tissue
CXCL10 levels are increased in the organ-
specific autoimmune diseases or systemic
diseases [16,27].

In the present study we had no
detected correlation between the serum level
of CXCL10 in vitiligo patients and age of
the studied cases, no correlation with the
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duration of vitiligo disease, no detected
relation with psychological stress and no
relation with family history. Also no relation

with gender of the studied cases.

However the level of
CXCL10 in
moderately positive correlated with the

the

serum
the Vitiligo patients was
disease severity (VASI) score of

studied cases suggesting the potential

utility of serum CXCL10 as a novel
biomarker in monitoring the disease activity
and useful indicator of therapeutic action in

progressive vitiligo.

Also the serum level of CXCL10 in
the vitiligo patients was moderately positive
correlated with Vitiligo disease activity
(VIDA) score
suggesting an important role of CXCL10 in

of the studied cases

vitiligo.

The present study highlighted the potential
role of CXCL10 as a
the vitiligo activity: first by showing its

reliable marker for

significant elevation in the serum of patients
compared to controls, next by detecting
further significant rise in active versus stable

cases.
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5. Conclusion and Recommendations:

We concluded that the serum levels of
CXCL10 might be a novel biomarker in
monitoring disease activity and guiding
treatment for progressive vitiligo and should
be investigated further.

According to the present finding the
following recommendation could be
suggested.

e Using serum samples of CXCL10 as an

accurate marker to monitor vitiligo
disease activity and useful indicator of

therapeutic action in progressive vitiligo.

e Additional

alternative

studies focusing on new
therapeutic approach that
target CXCL10 or its

present a new and effective therapy for

receptor and

vitiligo.

e To date there are few studies concerning
the role of CXCL10 in vitiligo. Further
studies

in a larger group of patients

with longer  follow up are required to
address whether CXCL10 overexpression
is a primary cause or a secondary event in

vitiligo pathogenesis.



Egyptian Journal of Medical Research (EJMR), Volume 3, Issuel, 2022

6. References:

Ezzedine K, Lim HW, Suzuki T, Katayama
I, Lan CCE, et al. Revised
classification / nomenclature of vitiligo and

I, Hamzavi

related issues: the Vitiligo Global Issues

Consensus  Conference. Cell
Melanoma Res 2012; 25(3): 1-13.

Ibrahim A, El-Rifaieb AE, Mostafa Y,
Ahmed L and Gamal E. Demographic

Characteristics of Vitiligo Patients in Beni-

Pigment

Suef University Hospital. Egyptian Journal
of Medical Research (EJMR)
2,volume 1,lIssue 1. 2020; 17-28.

Namian AM, Shahbaz S and Samanpoor

.article

R. Association of interferon-gamma and
tumor necrosis factor-alpha polymorphism
with susceptibility to vitiligo in Iranian
patients. Arch Dermatol Res 2008; 301: 21.
. Griffith JW, Sokol CL and Luster AD.
Chemokines and chemokine receptors:
positioning cells for host defense and
immunity. Annu  Rev Immunol 2014;
32:659-702.

. Sokol CL and Luster AD. The chemokine
system in innate immunity.Cold Spring Harb
Perspect boil 2015; 7(5):101- 6.

Keeley EC, Mehrad B and Strieter RM.
Chemokines as mediators of tumor
angiogenesis and neovascularization. Exp

Cell Res 2011; 317(5): 685-90.

7.

10.

11.

12.

54

Martins-Green M, Petreaca M and Wang L.
Chemokines and their receptors are key
players in the orchestra that regulates
wound healing. Advances in Wound Care
2013; 2(7): 327 — 47.

Wang N, Liu W, Zheng Y, Wang S, Yang B,
Li M, et al. CXCL1 derived from tumor
associated macrophages promotes breast
cancer metastasis
kB/SOX4 signalling. Cell death & diseases
2018; 9(9):1-18.

Tokunaga R, Zhang W, Naseem M, Puccini
A, Berger MD, Soni S, et al. CXCLS9,
CXCL10, CXCL11/ CXCR3 axis for

immune activation-a target for novel cancer

via activating NF-

therapy. Cancer treatment reviews 2018; 63:
40-47.

Manga P, Elbuluk N and Orlow SJ. Recent
advances in understanding vitiligo. F1000
Res 2016; 5: 100-5.

Laddha NC, Dwivedi M and Begum R.
Increased tumor necrosis factor (TNF)-alpha
and its promoter polymorphisms correlate
with  disease progression and higher
susceptibility towards vitiligo. PLo SONE
2012 ; 7: 52298.

Dwivedi M, Laddha NC, Shah K, Shah BJ
and Begum R. Involvement of interferon-
gamma genetic variants and intercellular
onset and

adhesion  molecule-1 in

progression of generalized vitiligo. J


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Katayama%2C+I
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Katayama%2C+I
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Hamzavi%2C+I
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Lan%2C+C+C+E

13.

14.

15.

16.

17.

18.

Egyptian Journal of Medical Research (EJMR), Volume 3, Issuel, 2022

Interferon Cytokine Res 2013; 33(11): 646—
59.

Annunziato F, Cosmi L, Liotta F, Maggi E
and Romagnani S. Human Th1l dichotomy
:origin, phenotype and biologic activities.
Immunology 2015; 144: 343-351.

Antonelli A, Ferrari SM, Giuggioli D,
Ferrannini E, Ferri C and Fallahi P. The
Chemokine (C-X-C motif) ligand (CXCL)10
in autoimmune diseases.
Reviews 2014; 13: 272-80.
Antonelli A, Ferrari SM and Fallahi P. The
role of the Thl Chemokine CXCL10 in
Vitiligo. Annals of Translational Medicine
2015; 3:1-16.

Rashighi M, Agarwal P, Richmond JM,
K, Su MW, et

al.CXCL10 is critical for progression and

Autoimmunity

Harris TH, Dresser

maintenance of depigmentation in a mouse
model of vitiligo. Sci Transl Med 2014; 6:
223-23.

Wang X, Wang Q, Wu J, Jiang M, Chen L,
Zhang CF, et al. Increased expression of
CXCR3 and its ligands in vitiligo patients
and CXCL10 as a potential clinical marker
for vitiligo. Br J Dermatol 2016; 174(6):
1318-1326.

Boniface K, Seneschal J, Picardo M and
Taieb A. \Vitiligo: clinical

focus on

aspects,immunopathogenesis and therapy.

19.

20.

21.

22.

23.

24.

55

clinical reviews in allergy & immunology
2018; 54(1): 52 -67.

Bhor U and Pande S. Scoring systems in
dermatology. Indian J Dermatol Venereol
Leprol 2006; 72: 315-21.

Rothstein B, Joshipura D, Saraiya A, Abdat
R, Ashkar H, Y, et al
Treatment of vitiligo with topical janus

inhibitor

Turkowski

Kinase ruxolitinib, Journal of
American Academy of Dermatology 2017;
76(6):1054-1060.

N, Gavalas NG, Weetman AP and

Kemp EH. Autoimmunity as an etiological

Rezaei

factor in vitiligo. J Europ Acad Derm
Venereol 2007; 21: 865-76.

Li S, Zhu G, yang Y, Jian Z, Guo S, Dai W,
et al. Oxidative stress drives CD8+ T-cell
skin trafficking in patients with vitiligo
through CXCL16 upregulation by activating
the  unfolded
keratinocytes.
clinical Immunology 2017; 140(1): 177-189.
Van den Boorn JG, Konijnenberg D,
Dellemijn TA, Van der Veen JP, Bos JD and

Melief CJ. Autoimmune destruction of skin

protein  response in

Journal of Allergy and

melanocytes by perilesional T cells from
vitiligo patients. J Invest Dermatol 2009;
129: 2220-32.

Vazirinejad R, Ahmadi Z,
Arababadi M, Hassanshahi G and Kennedy

structure and

Kazemi

D. Biological functions,


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hassanshahi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24642726
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kennedy%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24642726
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kennedy%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24642726

25.

26.

Egyptian Journal of Medical Research (EJMR), Volume 3, Issuel, 2022

sources of CXCL10 and its outstanding part

in the pathophysiology of multiple
sclerosis. Neuro Immuno Modulation 2014;
21(6): 322-30.

Groom JR and Luster AD. CXCR3 ligands :
redundant, collaborative and antagonistic
functions. Immunol Cell Biol 2011; 89:207 -

15.

Harris JE, Harris TH, Wherry EJ, Hunter
CA and Turka LA. A mouse model of
vitiligo with focused epidermal
depigmentation  requires  IFN-y  for

autoreactive CD8+ T-cell accumulation in
the skin. J Invest Dermatol 2012; 132(7):
1869-76.

27. Richmond JM, Bangari DS, Essien, Kil,

56

Currimbhoy SD, Groom JR, Pandya AG, et
al. Keratinocyte
T-cell

epidermis during vitiligo and may serve as

chemokines
the

derived
orchestrate positioning in
biomarkers of disease. J Invest Dermatol
2017;137(2): 350-358.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Currimbhoy%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=27686391
https://www.ncbi.nlm.nih.gov/pubmed/?term=Groom%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=27686391
https://www.ncbi.nlm.nih.gov/pubmed/?term=Groom%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=27686391

