
Abstract
Background: Endothelin‑1  (EDN1) and EDN receptor type  A  (EDNRA) are implicated in 
melanocyte functions. Aim and Objectives: This study examines the role of EDN1  (G5665T 
and T‑1370G) and EDNRA  (C  +  70G and G‑231A) polymorphisms as a risk factor for vitiligo, 
and evaluates the relationship between genotypes and clinical characteristics of vitiligo 
patients. Materials and Methods: We analyzed genotype/allele distributions of EDN1 and 
EDNRA polymorphisms in 100  patients with vitiligo and 185 healthy controls by real‑time 
polymerase chain reaction. Results: There was no notable risk for vitiligo afflicted by studied 
polymorphisms. However, the presence of EDNRA +70 variant G allele was found to be related 
with decreased risk for development of generalized type of vitiligo (odds ratio [OR]: 0.42, 95% 
confidence interval  [CI] = 0.21–0.86, pcorr  =  0.03) and showed protective effect against 
associated diseases seen in vitiligo  (OR: 0.49, 95% CI  =  0.27–0.88, pcorr  =  0.034). Haplotype 
analysis demonstrated a strong  (disequilibrium coefficient  =  0.73, r2  =  0.405) linkage 
disequilibrium between EDN1 G5665T and T‑1370G polymorphisms. The EDN1  5665/‑1330 
TT haplotype was over represented significantly in controls than in patients  (P  =  0.04). 
Conclusion: The studied polymorphisms do not seem to be a major risk for vitiligo. Haplotype 
analysis denoting protective effects against vitiligo may indicate an indirect interaction in 
the course of vitiligo. In addition, EDNRA + 70 polymorphism is protective against generalized 
type of vitiligo and associated diseases.
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Introduction
Vitiligo is an acquired cutaneous disorder with a 
0.5–2% incidence worldwide, and is characterized by 
a loss of melanocytes from epidermis. Although the 
etiopathogenesis has not been clearly elucidated yet, 
it was suggested that this common skin disease is a 
consequence of genetic and environmental factors. In 
the etiopathogenesis of the disease several mechanisms 
including autoimmune, autotoxicity, and neural 
mechanisms induced by biochemical and neurochemical 
mediators have been proposed.[1] Previously, 
keratinocyte‑derived endothelin‑1  (EDN1) has been 
shown to control melanocyte growth and function.[2,3] 
It is a potent stimulant on melanocyte proliferation,[4] 
melanogenesis,[5,6] and migration;[4] implying a link with 
vitiligo.[5,7,8] EDN1 functions are mediated predominantly 

by EDN receptor type A (EDNRA). Polymorphisms of EDN1 
and EDNRA genes have been investigated in autoimmune 
diseases such as Hashimoto’s thyroiditis  (HT),[9] Graves’ 
disease,[10] scleroderma,[11] primary biliary cirrhosis,[12] 
and psoriasis[13] as well. There are only two studies in 
the literature examining the relationship between EDN1 
gene polymorphisms and vitiligo with controversial 
results.[14,15] Kim et  al.[14] have found that some 
haplotypes  (GT and AG haplotypes of intron 4 G/A and 
5665 G/T polymorphic   loci) of EDN1 gene are associated 
with vitiligo, whereas Lan et al.[15] were unable to show 
any correlation. To our knowledge, EDNRA polymorphisms 
were not investigated in vitiligo patients before. 
Therefore, the aim of this study was to investigate both 
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What was known?
Research into the pathogenesis of vitiligo has shown a complex of genetic and environmental factors. Endothelin‑1 (EDN1) and EDN receptor type A (EDNRA) are implicated 
in the inflammatory process. The relationships between EDN1 and EDNRA polymorphisms with several diseases have been found.
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EDN1 gene polymorphisms  (G5665T  [or Lys198Asn] and 
T‑1370G) and EDNRA gene polymorphisms  (C  +  70G and 
G‑231A), in the etiopathogenesis of vitiligo. In addition, 
genotypes and clinical types of vitiligo found in these 
patients were also evaluated.

Materials and Methods
The study was approved by the local Ethics Committee. 
All the patients and controls were recruited from a single 
center and all provided written informed consent. A total 
of 100  patients with vitiligo  (53 women/47 men) were 
enrolled in the study. Vitiligo patients older than 18 years, 
showing any clinical picture except segmentary type and 
who were not on systemic or topical therapy during 
previous 2  months were included in the study. Vitiligo 
was diagnosed on clinical grounds at the Department of 
Dermatology. The control group consisted of 185, age and 
sex‑matched, dermatology outpatients (95 women/90 
men), with no past history of any systemic, infectious, 
autoimmune, genetic, or atopic disease. A negative family 
history for vitiligo was also provided. Patients taking any 
medication including vitamins were excluded. The main 
diagnoses in the control group were melanocytic nevus 
and fibroepithelial polyps.

Peripheral venous blood samples were taken in the 
morning subsequent to an overnight  (12  h) fast in 
EDTA‑K3 tubes for genotype analysis. Genomic DNA was 
isolated from peripheral blood leukocytes by using high 
pure polymerase chain reaction Template Preparation 
Kit  (Roche Diagnostics GmbH, Mannheim, Germany). We 
examined the G5665T and T‑1370G polymorphisms in 
EDN1 gene as well as C + 70G and G‑231A polymorphisms 
in EDNRA gene in our DNA samples. Their “rs” numbers 
and locations are shown in Table 1. These polymorphisms 
were selected according to the following criteria: Previous 
association for susceptibility to other diseases,[9‑15] 
and adequate frequency in Caucasian populations to 
perform the evaluation. For detection of the mentioned 
polymorphisms, light SNiP assays were used. Light SNiP 
assays are based on simple probe melting curve analysis. 
They consist of premixed primers and probes. They were 
developed and optimized according to NCBI “rs” numbers 
of mentioned polymorphisms by Tib MolBiol  (Berlin, 
Germany). The detection of polymorphisms was 
performed in a LightCycler  (Roche Diagnostics, 
Mannheim, Germany).

All statistical analyses were performed with  SPSS 
15.0 for Windows (IBM SPSS Statistics, Chicago, IL, 
USA). Differences in genotype distributions and allele 
frequencies in the cases and the controls were compared 
using the Chi‑square test. Bonferroni correction was also 
applied for the multiple‑comparison correction. Bonferroni 
correction is an adjustment made to P  values when 
several dependent or independent statistical tests are 
being performed. The statistical significance for deviations 

from Hardy–Weinberg equilibrium (HWE) was determined 
using the Pearson Chi‑square test. Odds ratios (ORs) 
were calculated and given with 95% confidence intervals 
(CIs). The wild‑type genotype/allele served as a reference 
category. Linkage disequilibrium (LD) and haplotype 
frequencies were estimated using the Haploview 4.2 
software (Haploview, MIT/Harvard Broad Institute, MA, 
USA) and compared between cases and controls using a 
contingency Chi‑square test.[16] In addition, the NCSS 2000 
statistical software (NCSS, LCC, Kaysville, Utah, USA) was 
used to evaluate the power analysis.

Results
A total of 285 subjects  (100 vitiligo and 185 controls) 
were included in this case control study. Table  2 
depicts the clinical characteristics of the vitiligo 
patients including the clinical type of disease, 

Table 1: SNP in the EDN1 and EDNRA genes
Gene Rs number SNP Allele Location
EDN1 5370 5665 G/T 6p24, exon 5

1800541 −1370 T/G 6p24, promoter
EDNRA 5335 +70 C/G 4q31, exon 8, 3’‑UTR

1801708 −231 G/A 4q31, exon 1, 5’‑UTR
SNP: Single nucleotide polymorphisms, EDN1: Endothelin‑1, 
EDNRA: Endothelin receptor type A, UTR: Untranslated region

Table 2: Characteristics of the patients with vitiligo
Vitiligo (n=100)

Age (years)
Mean±SD 38.6±12.0
Range 18-76

Disease onset
<40 years, n (%) 81 (81.0)
>40 years, n (%) 19 (19.0)

Duration, years (mean±SD) 9.95±11.4
Sex

Male, n (%) 47 (47.0)
Female, n (%) 53 (53.0)

Family history, n (%) 26 (26.0)
Clinical type of disease

Focal 25 (25.0)
Acrofacial 25 (25.0)
Generalized 50 (50.0)

Leukotrichia 33 (33.0)
Change in the vitiliginous area 
within past 1 year

Newly diagnosed cases <1 year 21 (21)
Enlargement 49 (49)
No enlargement 23 (23)
Repigmentation 7 (7)

Presence of associated disease 66 (66.0)

Enlargement: Increase in the vitiliginous area within past 1 year. 
SD: Standard deviation

D
ow

nloaded from
 http://journals.lw

w
.com

/ijd by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

n
Y

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 05/17/2024



Bingül, et al.: Endothelin‑1 family polymorphisms in vitiligo

duration, family history, leukotrichia, stability within 
1  year, and associated diseases. The mean ages were 
38.6  ±  12.0  years  (range 18–76) and 38.2  ±  9.7  years 
(range 18–72  years) for patients and controls, 
respectively. There was no significant difference between 
the study and control groups in terms of mean age and 
sex distribution. We had 87% power to detect an effect 
size (W) of 0.20 using a 2 degrees of freedom (α = 0.05). 
The genotypic and allelic distributions of EDN1  (G5665T 
and T‑1370G) and EDNRA  (C  +  70G and G‑231A) 
polymorphisms for patients and controls are shown in 
Table  3. All genotype distributions were in accordance 
with the HWE between controls and patients. The 
allelic frequencies of the studied polymorphisms found 
in our control population were similar to the results 
in Turkish,[9,10] English,[11,17] and German[18] populations. 
Statistical analyses showed no direct association 
between vitiligo and the four individual polymorphisms 

studied. However, when the relationship between these 
polymorphisms and clinical characteristics of patients 
were evaluated, we found that EDNRA  +  70 variant G 
allele and genotypes containing G (CG, GG and CG + GG) 
showed protective effects from presence of associated 
disease in patients with vitiligo  [Table  4]. When the 
Bonferroni correction was performed, the significance 
still existed. In our vitiligo group, we designated a 
large spectrum of autoimmune diseases as follows: 
HT, type  1 diabetes mellitus, rheumatoid arthritis, 
alopecia areata, idiopathic thrombocytopenic purpura, 
and multiple sclerosis. In addition, G allele seems 
to protect against generalized type of vitiligo when 
compared to focal type  (OR: 0.42, 95% CI  =  0.21–0.86, 
pcorr  =  0.03  [Table  5]). In addition, frequency of GG 
genotype was marginally lower in generalized type 
of vitiligo when compared to focal type  (OR: 0.18, 
pcorr  =  0.057  [Table  5]). However, there is no significant 
difference in the distribution of this allele between 
generalized and acrofacial types  [Table  5]. EDN1‑1370 
GG genotype was 5‑fold more in vitiligo patients with 
leukotrichia in comparison with healthy controls which 
may be seen in Table 6. This significant evidence did not 
survive the Bonferroni correction for multiple testing.

Levontin’s standardized disequilibrium coefficient  (D’) 
was calculated as a measure for LD between the studied 
polymorphisms in the EDN1 and EDNRA genes [Figure 1]. 
EDN1  5665 and  ‑1370 were found to be in strong LD 
(D’ = 0.73, r2  =  0.405). In addition, a weak LD between 
EDNRA − 231 and + 70 was found (D’ = 0.22, r2 = 0.032). 
Haplotype frequencies are shown in Table  7. The most 
frequent haplotype among the patients and controls 
were EDN1  5665/‑1370 GT and EDNRA  −  231/+70 GG. 
The EDN1  5665/‑1330 TT haplotype was significantly 
overrepresented in controls than in patients (P = 0.04).

Table 3: Distribution of genotypes and allele 
frequencies for patients with vitiligo and control group

Controls 
n (%)

Patients 
with vitiligo 

n (%)

OR (95% CI) P

EDN1 G5665T
GG 103 (55.7) 57 (57.0) 1.0a ‑
GT 76 (41.1) 38 (38.0) 0.90 (0.55-1.50) 0.69
TT 6 (3.2) 5 (5.0) 1.51 (0.44-1.15) 0.51

GT + TT 82 (44.3) 42 (42.0) 0.95 (0.058-1.55) 0.83
G allele frequency 0.76 0.76 1.0a

T allele frequency 0.24 0.24 1.01 (0.68-1.52) 0.95
EDN1 T‑1370G

TT 120 (64.9) 65 (65.0) 1.0a ‑
GT 62 (33.5) 29 (29.0) 0.86 (0.51-1.47) 0.59
GG 3 (1.6) 6 (6.0) 3.69 (0.89-15.25) 0.06

GT + GG 65 (35.1) 35 (35.0) 0.99 (0.60-1.66) 0.98
T allele frequency 0.82 0.80 1.0a

G allele frequency 0.18 0.20 1.15 (0.74-1.77) 0.54
EDNRA C + 70G

CC 59 (31.9) 29 (29.0) 1.0a ‑
CG 84 (45.4) 42 (42.0) 1.02 (0.57-1.81) 0.95
GG 42 (22.7) 29 (29.0) 1.41 (0.73-2.69) 0.31

CG + GG 126 (68.1) 71 (71.0) 1.15 (0.67-1.95) 0.61
C allele frequency 0.55 0.50 1.0a ‑
G allele frequency 0.45 0.50 1.20 (0.85-1.70) 0.29
EDNRA G‑231A

GG 78 (42.2) 34 (34.0) 1.0a ‑
AG 81 (43.8) 55 (55.0) 1.56 (0.92-2.64) 0.10
AA 26 (14.0) 11 (11.0) 0.97 (0.43-2.19) 0.94

AG + AA 107 (57.8) 66 (66.0) 1.42 (0.85-2.35) 0.18
G allele frequency 0.64 0.62 1.0a

A allele frequency 0.36 0.38 1.12 (0.78-1.59) 0.55
Each P value was based on Chi‑square analysis. aReference values 
for OR. EDN1: Endothelin‑1, EDNRA: Endothelin receptor type A, 
OR: Odds ratio, CI: Confidence interval

Table 4: Distribution of EDNRA C + 70G genotypes and 
allele frequencies for patients with vitiligo: Impact of 

presence of associated disease
Presence of 

associated disease
OR (95% CI) P pcorr

No (n=34) Yes (n=66)
EDNRA
C + 70G

CC 4 (11.8) 25 (37.8) 1.0a ‑ ‑
CG 18 (52.9) 24 (36.4) 0.21 (0.06-0.72) 0.009 0.027
GG 12 (35.3) 17 (25.8) 0.23 (0.06-0.82) 0.018 0.054
CG + GG 30 (88.2) 41 (62.2) 0.22 (0.07-0.70) 0.006 0.018

C allele 
frequency

0.38 0.56 1.0a ‑

G allele 
frequency

0.62 0.44 0.49 (0.27-0.88) 0.017 0.034

Each P value was based on Chi‑square analysis. aReference values 
for OR. pcorr values after Bonferroni correction. EDNRA: Endothelin 
receptor type A, OR: Odds ratio, CI: Confidence interval
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Discussion
EDN1 is a well‑known peptide for its role in epidermal 
hyperpigmentation by signaling mechanisms of 
mitogenesis and melanogenesis.[4‑6] Previously, the 
keratinocyte‑derived EDN1 has been shown to be 
decreased in vitiligo.[8] Furthermore, EDN1 was found 
to be increased in patients undergoing PUVA treatment 
indicating a role of this peptide in vitiligo pathogenesis.[19] 
Besides, EDN1 is a strong vasoconstrictive agent which 
may contribute to controlling the inflammatory process 
seen in vitiligo. Indeed, blocking the EDN1/EDNRA 
signaling resulted in the loss of pigmentation in  vivo.[5] 
However, the exact role of EDN1 in vitiligo has not been 
clearly elucidated yet.

EDN1 gene polymorphisms have been investigated and 
incriminated in the etiopathogenesis of various diseases 
before. The mutant T allele of a G5665T polymorphism 
in EDN1 gene was found as a risk factor for some 
diseases[18,20‑22] and responsible for disease progression 

in others.[12] Some studies were shown that the presence 
of T allele was associated with higher EDN1 levels, 
raised systolic blood pressure, and predisposed patients 
to preeclampsia, suggesting the functional importance 
of this polymorphism in pregnancy.[21,22] Iglarz et  al.[23] 
confirmed the impact of the G5665T polymorphism on 
vascular reactivity. In the present study, EDN1  5665 T 
allele was not found to have any impact on vitiligo. The 
lack of association between G5665T with HT[9] is also 
noteworthy since HT is a close counterpart of vitiligo.

Two former studies investigating the role of G5665T 
polymorphism in vitiligo did not show a significant 
relationship as well.[14,15] Considering the potential 
regulatory effects of promoter region polymorphisms 
on gene expression and plasma protein levels, we also 
studied T‑1370G polymorphism which is located in the 
promoter region of EDN1 gene. Recently, it has been 
shown that the EDN1 mRNA and the secreted EDN1 levels 
in primary osteosarcoma hcell culture obtained from 
TT homozygotes were significantly higher than those 
from GG homozygotes.[24] Interestingly, the GG genotype 
frequency of T‑1370G polymorphism, related with the 
low production of EDN1,[17,21] was increased 5‑fold in 
vitiligo patients with leukotrichia in comparison to 
controls. Leukotrichia does not correlate with disease 
activity. However, this subset of patients is relatively 
therapy resistant, and this information may be valuable 
in determining therapy options. However, in the present 
study we did not detect a relationship between this 
polymorphism and vitiligo in general. Lack of association 
between G5665T and T‑1370G polymorphisms and vitiligo 
indicates that these polymorphisms alone may not play 
a major role in the pathogenesis of this autoimmune 
disease.

On the other hand, our haplotype analysis revealed 
that there was strong LD between G5665T and T‑1370G 
polymorphisms. The EDN1  5665/‑1370 TT haplotype 
was significantly less presented in vitiligo patients 

Table 5: Distribution of EDNRA C + 70G genotypes and allele frequencies for patients with focal, acrofacial and 
generalized type of vitiligo

Focal (n=25) Acrofacial (n=25) Generalized (n=50) OR (95% CI) P (pcorr) OR (95% CI)
EDNRA
C + 70G

CC 3 (12.0) 8 (32.0) 18 (36.0) 1.0a 1.0b

CG 12 (48.0) 9 (36.0) 21 (42.0) 0.29 (0.07-1.20) 0.077 (0.231) 1.04 (0.33-3.25)
GG 10 (40.0) 8 (32.0) 11 (22.0) 0.18 (0.04-0.82) 0.019 (0.057) 0.61 (0.18-2.10)
CG + GG 22 (88.0) 17 (68.0) 32 (64.0) 0.24 (0.06-0.92) 0.029 (0.087) 0.84 (0.30-2.32)

C allele 0.36 0.50 0.57 1.0a 1.0b

G allele 0.64 0.50 0.43 0.42 (0.21-0.86) 0.015 (0.03) 0.75 (0.38-1.49)
Each P value was based on Chi‑square analysis. aReference values for OR when generalized and focal types of vitiligo were 
compared, bReference values for OR when generalized and acrofacial types of vitiligo were compared. pcorr values after Bonferroni 
correction (when generalized and focal types of vitiligo were compared). EDNRA: Endothelin receptor type A, OR: Odds ratio, 
CI: Confidence interval

Figure  1: Haplotype analysis and linkage disequilibrium patterns of 
studied polymorphisms. There was strong linkage disequilibrium between 
endothelin‑1 5665/‑1370 (D’ = 0.73, r2 = 0.405); and weak linkage disequilibrium 
between endothelin receptor type A − 231/+70 (D’ = 0.22, r2 = 0.032)
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in comparison with controls. T  alleles in both 5665 
and  ‑1370 are known to be related with the high 
production of EDN1 protein[17,21] which causes melanocyte 
proliferation and melanogenesis. Actually, many studies 
have shown that vitiligo skin expresses low levels of 
EDN1.[5,8] Consequently, our haplotype results are in 
line with what is expected; namely, high levels of 
EDN1 means increased amount of melanin protection 
against vitiligo. Lan et  al.[15] and Kim et  al.[14] also did 
haplotype analyses between G5665T and two different 
intronic polymorphisms in EDN1 gene  (intron 2 A/G 
and intron 4 G/A, respectively). Lan et  al.[15] could 
not find a significant difference between cases and 
controls in haplotype frequencies of G5665T and intron 

2 A/G. However, Kim et  al.[14] reported that GT and AG 
haplotype frequencies at intron 4G/A and G5665T loci of 
EDN1 gene in focal and segmental clinical types differed 
significantly from healthy controls. These findings 
suggest that EDN1 polymorphisms may not be a direct 
risk factor alone, but their presence, especially with 
G5665T may contribute as additional/cumulative factors 
in the development of vitiligo.

EDNRA mediates main functions of EDN1. Regarding 
polymorphisms of EDNRA gene, the functional 
consequence of EDNRA G‑231A and C + 70G polymorphisms 
are unknown, since the functional studies are not yet 
available. The C  +  70G and G‑231A polymorphisms of 
EDRA gene are within the 3’‑untranslated region  (UTR) 
and the 5’‑UTR of the gene, respectively. 3’‑UTRs 
of eukaryotic mRNAs are usually implicated in the 
posttranslational regulation and have a pivotal role in 
message stability.[25] The functional consequences of 
5’‑UTR polymorphisms might be related to the regulatory 
sequences of gene transcriptions and associated 
with altered gene expression.[14] In addition, such 
polymorphisms may create novel splice sites influencing 
the function of the receptor and receptor‑ligand 
interactions. Therefore, these polymorphisms could have 
significant effects on mRNA expression and message 
stability, and thus affecting the total amount and 
activity of the functional receptor. On the other hand, 
receptor‑ligand interactions may change. Our study 
showed the variant G allele of EDNRA +70 polymorphism 
was protective against the generalized type of vitiligo. 
It was previously demonstrated that that carrying 
variant allele protects also from early onset disease of 
HT.[9] We think it may be possible that +70 wild C allele 
carrying receptors bind their ligands with decreased 
affinity, resulting in at least weakening of signals at the 

Table 6: Distribution of genotypes and allele 
frequencies for vitiligo patients with leukotrichia and 
control group

Controls 
n (%)

Patients 
with 

leukotrichia 
n (%)

OR (95% CI) P

EDN1 G5665T
GG 103 (55.7) 20 (60.6) 1.0a ‑
GT 76 (41.1) 12 (36.4) 0.81 (0.38-1.76) 0.60
TT 6 (3.2) 1 (3.0) 1.86 (0.10-7.52) 0.89

GT + TT 82 (44.3) 13 (39.4) 0.82 (0.38-1.74) 0.60
G allele frequency 0.76 0.79 1.0a ‑
T allele frequency 0.24 0.21 0.86 (0.46-1.52) 064
EDN1 T‑1370G

TT 120 (64.9) 23 (69.7) 1.0a ‑
GT 62 (33.5) 7 (21.2) 0.59 (0.24-1.45) 0.25
GG 3 (1.6) 3 (9.1) 5.22 (0.99-27.48) 0.03

GT + GG 65 (35.1) 10 (30.3) 0.80 (0.36-1.79) 0.59
T allele frequency 0.82 0.80 1.0a

G allele frequency 0.18 0.20 1.09 (0.56-2.11) 0.80
EDNRA C + 70G

CC 59 (31.9) 12 (36.4) 1.0a ‑
CG 84 (45.4) 16 (48.5) 0.94 (0.41-2.13) 0.88
GG 42 (22.7) 5 (15.1) 0.59 (0.19-1.79) 0.34

CG + GG 126 (68.1) 21 (63.6) 0.82 (0.38-1.78) 0.61
C allele frequency 0.55 0.60 1.0a ‑
G allele frequency 0.45 0.40 0.78 (0.46-1.33) 0.36
EDNRA G‑231A

GG 78 (42.2) 10 (30.3) 1.0a ‑
AG 81 (43.8) 18 (54.6) 1.73 (0.75-3.99) 0.19
AA 26 (14.0) 5 (15.1) 1.50 (0.47-4.79) 0.49

AG + AA 107 (57.8) 23 (69.7) 1.68 (0.76-3.72) 0.20
G allele frequency 0.64 0.58 1.0a 0.31
A allele frequency 0.36 0.42 1.31 (0.77-2.24)
Each P value was based on Chi‑square analysis. aReference values 
for OR. EDN1: Endothelin‑1, EDNRA: Endothelin receptor type A, 
OR: Odds ratio, CI: Confidence interval

Table 7: Haplotype analysis of the EDN1 and EDNRA 
polymorphisms in patients with vitiligo and control 

subjects
Haplotype Frequency 

of haplotype
Frequency 
in controls

Frequency 
in vitiligo

P

EDN15665/‑1370
GT 0.728 0.718 0.746 0.46
TG 0.148 0.133 0.176 0.16
TT 0.086 0.103 0.054 0.04
GG 0.038 0.046 0.024 0.18

EDNRA‑231/+70
GG 0.381 0.401 0.345 0.18
AC 0.257 0.239 0.290 0.18
GC 0.213 0.207 0.225 0.62
AG 0.149 0.153 0.140 0.67

Haplotype frequencies and haplotype association analyses 
were estimated using Haploview Software. EDN1: Endothelin‑1, 
EDNRA: Endothelin receptor type A
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membrane level, or slowing internalization of signal in 
the melanocytes with subsequent ceasing of melanocyte 
proliferation or melanocyte destruction. In another 
study, examining the differences of EDN1 and EDNRA 
expressions, Aly et  al.[26] did not find any difference 
between keratinocytes of vitiligo lesions and perilesional 
normal epidermis. However, in that study[26] the patients 
were few in numbers  (n  =  10) and we think a larger 
number of cases and advanced methods of evaluation 
could show different results. Altogether, it can be 
concluded that EDNRA does not contribute to vitiligo 
process, rather its  +70 G polymorphism is protective 
against both generalized type of vitiligo and associated 
diseases. Although most vitiligo patients are otherwise 
healthy, vitiligo may be associated with a large spectrum 
of autoimmune diseases.

Conclusion
This is one of the few studies examining the EDN1 and 
EDNRA polymorphisms in vitiligo. Our results suggest 
that EDN1  (G5665T and T‑1370G) and EDNRA  (C+70G 
and G‑231A) polymorphisms may not have a causative 
effect in vitiligo. In contrast, haplotype analyses of 
these polymorphisms denote protective effects against 
vitiligo. Furthermore, EDNRA  +70 polymorphism which 
is protective against generalized type of vitiligo and 
associated diseases, may indicate that there should 
be other causes, yet unknown, disrupting the normal 
function of keratinocyte‑melanocyte interaction, in the 
course of vitiligo.
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What is new?
The studied Endothelin‑1  (EDN1)  (G5665T and T‑1370G) and EDN receptor 
type A (C+70G and G‑231A) polymorphisms may not have a causative effect in 
vitiligo. In fact, haplotype analyses denoting protective effects against generalized 
vitiligo and associated diseases suggest that there should be other causes disrupting 
melanogenesis in the course of vitiligo.
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