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ABSTRACT
Aim: The aim of our study is to analyze the SIRT1 gene rs2273773, rs7895833 and rs7069102 
polymorphisms and the association of SIRT1 gene and interacting genes with vitiligo disease by 
molecular and in silico methods.
Material and Methods: The study group consisted of 78 vitiligo patients and 85 unrelated healthy 
controls. SIRT1 polymorphisms were determined using the Polymerase chain reaction confronting two-
pair primers (PCR-CTPP) method. In addition, other genes with which the SIRT1 gene interacts and 
gene ontology (GO) were determined using the GeneMANIA and GeneCodis 4 tools, respectively.  
Results: We have determined a significant difference in genotypes of rs7895833 in SIRT1 gene. 
Especially, the AG genotype was observed more in the group with vitiligo. It was determined that the 
rs7895833 G allele had a protective effect in terms of vitiligo (p=0.001). Intergene interaction analysis 
was also performed by in silico method, and it was shown that SIRT 1 is co-expressed with 16 genes 
and shares an area with only 12 genes physically interacting with 19 genes. We showed gene ontology 
and pathway analyzed with all relevant genes. It was determined that especially apoptosis and systemic 
sclerosis were associated with these genes. 
Conclusion: The SIRT1 rs7895833 SNP genotype and allele frequencies of vitiligo patients are 
significantly different from healthy controls. Our study shows that the rs7895833 polymorphism of the 
SIRT1 gene may be associated with vitiligo susceptibility. Considering the role of sirtuin and related 
genes, especially in the apoptotic pathway, its effect on vitiligo can be further investigated to elucidate 
the molecular aspect of the disease.  
Keywords: Gene polymorphism, In silico, SIRT1, Vitiligo 

ÖZ
Amaç: Çalışmamızın amacı, SIRT1 geni rs2273773, rs7895833 ve rs7069102 polimorfizmlerinin ve 
SIRT1 geni ile etkileşimli genlerin vitiligo hastalığı ile ilişkilisinin moleküler ve in silico yöntemler ile 
analizini yapmaktır. 

Med J West Black Sea 2023;7(1): 1-8
DOI: 10.29058/mjwbs.1223300

Corresponding Author 
Oktay Kuru 

E-mail
oktayk@mu.edu.tr 

Received
23.12.2022
Revision
28.02.2023
Accepted
11.03.2023 

This work is licensed by
“Creative Commons Attribution-
NonCommercial-4.0 International (CC)”.

https://orcid.org/0000-0002-8947-0505
https://orcid.org/0000-0002-6572-9615
https://orcid.org/0000-0003-2244-7965
https://orcid.org/0000-0003-0505-7850
https://orcid.org/0000-0002-9300-9324


2

Kuru O et al.

Med J West Black Sea 2023;7(1): 1-8

INTRODUCTION 

Vitiligo is an acquired dermatological disease with hard 
medical treatment, even though various healing interven-
tions are applied. Milky white patches seen on the skin are 
areas with hypopigmentation or depigmentation, based on 
local loss of epidermal melanocytes (1). Worldwide occur-
rence frequency ranges between 0.1% and 2% (2). Sever-
al suggestions for the pathophysiological changes leading 
to vitiligo have been proposed and these diverse theories 
include genetic predisposition and other neural or autoim-
mune factors linked with apoptosis and oxidative stress (3, 
4). However, the assumption for melanocyte damage is 
induced by autoimmune reasons prevails among neural and 
self-destruction hypotheses (5). 

Sirtuins represent a deacetylase enzyme family, which 
is functionally NAD (nicotinamide adenine dinucleotide) 
dependent (6). They are involved in regulation of the met-
abolic processes in the cells by acting like sensors for the 
energy level (7). Human Sirtuins are represented in 7 types 
of enzymes (Silent Information Regulator T1-7, SIRT) with 
NAD+- dependent activity (8). SIRT 1-3, and 5 were indicat-
ed to have powerful deacetylase effect toward histone pro-
teins while remaining types have no such catalytic activity 
on the same substrates (9). 

SIRT transcription status during oxidative stress and with 
their regulating role in chromatin dynamics, SIRT enzymes 
could be associated with cellular life span, glucose homeo-
stasis, inflammation, apoptosis, autophagy and even cancer 
(10-14). Similarly, impaired normal cellular function beside 
those counted above, only a few studies investigated the 
relation of the SIRT 1 gene / enzyme with skin diseases 
(15). Its role and possible implication in dermatological dis-
eases were also not studied in detail.

SIRT1 enzyme is mainly present in the nucleus and is part-
ly localized in the cytoplasm as well (16). Different cellular 
compartments contain these enzymes which take on differ-
ent deacetylation reactions like those of histones and sev-

eral transcription factors in the nucleus and specific proteins 
in mitochondria (17-19). 

The aim of our present study is to investigate the rs2273773, 
rs7895833 and rs7069102 polymorphisms of SIRT 1 gene 
in clinically diagnosed vitiligo patients, by focusing on eval-
uation of the frequency of the polymorphisms and a possi-
ble relation to the tendency for vitiligo occurrence. We also 
aimed to determine the possible interactions of SIRT 1 and 
related proteins by a web-based ontological analysis with in 
silico approach. 

 MATERIAL and METHODS

Study population

The whole procedure was carried out in accordance with the 
Declaration of Helsinki. Approval for the study was issued 
by the Committee for Clinical Research in Zonguldak Bülent 
Ecevit University - Faculty of Medicine, where the whole 
blood samples were obtained from. The participants in the 
present study group were recruited from the Department 
of Dermatology at Bülent Ecevit University Hospital and 
all declared their written informed consent. Questionnaire 
based data about clinical status and demographic infor-
mation were obtained from all the subjects who were then 
evaluated for further analyses under two different groups as 
control (n=85) and vitiligo patients (n=78). Healthy control 
individuals were with no clinical evidence for family history 
of vitiligo or any other autoimmune disease or systemic dis-
orders. Genomic DNA extraction was performed by using of 
separated venous blood samples, stored at -20 °C prior to 
extraction procedure. DNA extraction was performed by the 
spin column kit method in the Medical Biology laboratory 
(Invitrogen™ PureLink™ Genomic DNA Mini Kit, Catalog 
number: K182002). 

DNA Extraction and Genotyping

Amplification procedure of the SIRT1 gene and the prop-
er sequence site for the gene polymorphisms (rs7895833, 
rs7069102 and rs2273773) was performed by Polymerase 

Gereç ve Yöntemler: Çalışma grubu 78 vitiligo hastası ve 85 sağlıklı kontrol katılımcısını kapsamaktadır. SIRT1 polimorfizmleri, iki çift 
primer (PCR-CTPP) yöntemiyle karşılıklı Polimeraz zincir reaksiyonu kullanılarak belirlendi. Ayrıca SIRT1 geninin etkileştiği diğer genler ve 
gen ontolojisi (GO) sırasıyla GeneMANIA ve GeneCodis 4 araçları kullanılarak belirlendi.  
Bulgular: SIRT1 geninde rs7895833 genotipinin analiz edilen gruplar arasında anlamlı bir farklılık gösterdiğini belirledik. Özellikle AG 
genotipi vitiligolu grupta daha fazla gözlendi. rs7895833 G allellin vitiligo açısından koruyucu bir etki gösterdiği tespit edilmiştir (p=0.001). In 
silico yöntemle genler arası etkileşim analizi de yapılarak SIRT 1'in 16 gen ile birlikte eksprese edildiğini ve 19 gen ile sadece 12 gen fiziksel 
etkileşimi olan bir alanı paylaştığı gösterildi. İlgili tüm genlerle analiz edilen gen ontolojisini ve yolunu gösterdik. Özellikle apoptoz ve sistemik 
sklerozun bu genlerle ilişkili olduğunu belirlendi.  
Sonuç: Vitiligo hastalarının SIRT1 rs7895833 SNP genotipi ve allel frekansları, sağlıklı kontrollerden önemli ölçüde farklıdır. Çalışmamız, 
SIRT1 geninin rs7895833 polimorfizmiyle vitiligo duyarlılığının ilişkili olabileceğini göstermektedir. Sirtuin ve ilgili genlerin özellikle apoptotik 
yolaktaki görevleri göz önüne alındığında vitiligoya etkisi, hastalığın moleküler yönünü aydınlatmak için daha fazla araştırılabilir. 
Anahtar Sözcükler: Gen polimorfizmi, In silico, SIRT1, Vitiligo 
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Chain Reaction (PCR) method with Confronting Two-pair 
Primers (CTPP). The PCR process was accomplished in a 
volume of 20µl distilled water containing 100ng DNA, 2mM 
dNTPs, 5 pmol of primers (for each F and R), 1.0 mM MgCl2 
and 0.5U Taq polymerase. Primers used for identification 
of rs7895833, rs2273773 and rs7069102 polymorphisms 
and band length specifications are presented in Table 1. 
Electrophoretic separation of PCR-CTTP products was per-
formed on a 3% agarose gel and samples were visualized 
by using UV light. 

Prediction of Gene-Gene Interactions and gene ontolo-
gy with in silico analysis

SIRT 1 gene investigation of its association with other genes 
in order to predict the effect of SNPs on other related genes 
was used, GeneMANIA (https://genemania.org/) (accessed 
on 25 September 2022). The prediction of gene-gene inter-
action by GeneMANIA is that interaction is based on the 
basis of pathways, co-localization, co-expression protein 
domain similarity, and genetic and protein interaction (20). 
The ontological analysis for the list of the SIRT1-interacted 
genes was done by using the online GeneCodis 4 software 
(https://genecodis.genyo.es/). This tool is a web-based 
method for the ontological analysis of lists of proteins, 
genes and regulatory elements like miRNAs, transcription 
factors, and CpGs (21).  

Statistical analysis

The analysis for all data obtained was completed by Statis-
tical Package for the Social Sciences (SPSS) 20 program. 
Shapiro-Wilk test was applied for evaluation of conformity 
of quantitative data to the normal distribution. Two inde-
pendent groups were compared by using the independent 
samples t-test. Categorical data comparison analysis was 
performed by Pearson’s χ2 (exact) test. Results are pre-

sented as median (min-max) for non-continuous data. The 
categorical values are presented as number (n) and per-
centage (%). The confidence level chosen was 95% and the 
p value below 0.05 was accepted as significant. The asso-
ciation between the SIRT1 genotypes and the patients with 
vitiligo was estimated by computing the odds ratios (ORs) 
and 95% confidence intervals (CIs) using logistic regression 
analyses. Beside the above mentioned analyses, the effect 
of the genetic correlation between two polymorphic regions 
was determined by using a haplotype analysis.   

 RESULTS

Demographical information for vitiligo patients and control 
individuals is presented in Table 2. The mean age in the viti-
ligo group was 35.5 years and similarly, 34 years in the con-
trol group, with no statistical difference between 78 patients 
and 85 controls who participated in the study (p>0.05). 

The SIRT1 gene allele distributions and genotypes of the 
vitiligo patients and the control group are shown in Tables 3 
and 4. The distribution of the SIRT1 gene for the persons in 
the vitiligo and control groups was in Hardy-Weinberg equi-
librium. 

While TT, TC and CC genotype frequencies of rs2273773 
were 29%, 21% and 28% respectively for the group with vit-
iligo, these were 29%, 36% and 20% for the control group (p 
= 0.083). While the frequencies of T and C alleles of the viti-
ligo group were 79% and 77%, these were 94% and 76% for 
the control subjects (p=0.558). While GG, AG and AA gen-
otype frequencies of rs7895833 were 14%, 44% and 20% 
respectively for the vitiligo patients, these were 38%, 35% 
and 12% for the control group (p = 0.001). The frequencies 
of G and A alleles of the vitiligo group were 46% and 54% 
respectively, these results are significantly different from 
the control group allele frequency (p = 0.001. While CC, 

Table 1: Primer sequences and annealing temperature values applied for detection of rs2273773, rs7895833 and rs7069102 
polymorphisms of SIRT1 gene. 

Polymorphism (SIRT1 gene) Primers Sequence 5’ - 3’ Annealing temperature (°C) Fragment size (bp)

rs2273773 P1-P4 63
CC: 314, 228

CT: 314, 228, 135
TT: 314, 135

rs7895833 P5-P8 64
AA: 320, 241

AG: 320, 241,136
GG: 320, 136

rs7069102 P9-P12 64
CC: 391, 277

CG: 391, 277, 167
GG: 391, 167

P1:5’GTGTGTCGCATCCATCTAGATAC 3’; P2:5’CTCTCTGTCACAAATTCATAGCCT 3’
P3:5’GTAGTTTTCCTTCCTTATCTGACAG 3’; P4:5’CTGAAGTTTACTAACCATGACACTG 3’
P5:5’CCCAGGGTTCAACAAATCTATGTTG 3’; P6: 5’GGTGGTAAAAGGCCTACAGGAAA 3’
P7:5’GCTTCCTAATCTCCATTACGTTGAC 3’; P8: 5’CCTCCCAGTCAACGACTTTATC 3’
P9:5’GTAGCAGGAACTACAGGCCTG 3’; P10:5’GAGAAGAAAGAAAGGCATAATCTCTGC 3’
P11:5’CTATCTGCAGAAATAATGGCTTTTCTC 3’; P12:5’ GATCGAGACCATCCTGGCTAAG 3’
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GG, AG and AA genotypes of rs7895833 were found to be 
significantly different in between; especially the GG geno-
type of vitiligo group revealed a significant difference. Sig-
nificantly lower percentages in the AG and AA genotypes 
were calculated by analysis. No significant difference was 
revealed in both groups for CC, CG and GG genotypes of 

CG and GG genotype frequencies of rs7069102 were 18%, 
26% and 34% respectively for the vitiligo patients group, 
these were 17%, 39% and 29% for the control subjects 
group (p = 0.255). While the frequencies of C and G alleles 
of the vitiligo group were 62 % and 94%, these were 73% 
and 97% for the control group (p = 0.558) (Tables 3 and 4).

Table 2: Demographic characteristics of patients and controls

Clinical Characteristics Vitiligo (n=78)
Median (Min.-Max.)

Control (n=85)
Median (Min.-Max.) p-value

Age 35.50 (8-82) 34 (17-80) 0.950

Gender, n (%) Female
Male 

36 (46)
42 (54)

46 (54)
39 (46)

Family history Yes
No

60 (0.77)
18 (0.23)

−
−

Vitiligo Types

Generalized
Segmental
Localized
Acrofacial
Vulgaris
Focal

38 (0.49)
2 (0.02)

22 (0.28)
11 (0.15)
2 (0.02)
3 (0.04)

−
−

Stability Stable
Active 

16 (0.21)
62 (0.79)

−
−

Table 3: Distribution of genotypes of patients and controls

SNP Genotypes Vitiligo, n (%) Control, n (%) p value* OR (95% CI) p value**

rs2273773
TT 29 (37) 29 (34)

0.083
1 (Reference)

TC 21 (27) 36 (42) 0.58 (0.27-1.22) 0.156
CC 28 (36) 20 (24) 1.40 (0.64-3.02) 0.392

rs7895833
GG 14 (18) 38 (45)

0.001
1 (Reference)

AG 44 (56) 35 (41) 3.41 (1.60-7.27) 0.001
AA 20 (26) 12 (14) 4.52 (1.76-11.60) 0.002

rs7069102
CC 18 (23) 17 (20)

0.255
1 (Reference)

CG 26 (33) 39 (46) 0.63 (0.27-1.44) 0.273
GG 34 (44) 29 (34) 1.10 (0.48-2.53) 0.809

Results are given as n (%).  OR: Odds ratio, CI: Confidence interval. The ORs were calculated with references to the risk genotype and 
allele. * χ2 analysis p-value, p< 0.05; ** Logistic regression analysis, p< 0.05 

Table 4: Allele frequencies for vitiligo patients and control subjects

SNP Allele frequency Vitiligo, n (%) Control, n (%) p value* OR (95% CI) p value**

rs2273773
T 79 (51) 94 (55)

0.400
1 (Reference)

0.401
C 77 (49) 76 (45) 1.20 (0.78-1.86)

rs7895833
G 72 (46) 111 (65)

0.001
1 (Reference)

0.001
A 84 (54) 59 (35) 2.19 (1.40-3.42)

rs7069102
C 62 (40) 73 (43)

0.558
1 (Reference)

0.558
G 94 (60) 97 (57) 1.14 (0.73-1.77)

Results are given as n (%).  OR: Odds ratio, CI: Confidence interval. The ORs were calculated with references to the risk genotype and 
allele. * χ2 analysis p-value, p< 0.05; ** Logistic regression analysis, p< 0.05 
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haplotype frequency was 23% in vitiligo patients and 12% 
in the controls, and the difference was significant (OR=2.99; 
95% CI, 1.26–7.06) (Table 5). A further haplotype analy-
sis among all three above mentioned polymorphisms has 
shown that the AGT haplotype could be a risk factor in etiol-
ogy of vitiligo (p=0.013).

Prediction of Gene-Gene Interactions and gene ontolo-
gy with in silico analysis

Our findings revealed that SIRT 1 is co-expressed with 16 
genes (H1-4, MCM10, FHL2, HES1, ACSS2, PPAR6C1A, 
CDCA8, HEY2, H1-5, SIRT6 SIRT3, FOXO3, SIRT2, DVL3, 
FOXO1, FOXO4), shared a domain with only 12 genes 
(H1-4, HES1, HEY2, H1-5, SIRT5, SIRT4, SIRT3, FOXO3, 
SIRT2, FOXO1, FOXO4), physical interaction with 19 genes 
(all shown in figure 1 excepted ACSS2 gene) (Figure 1). 

20 identified genes were found to be related to apoptosis, 
autoimmunity and oxidative stress genes and molecular 
events as revealed via a regulatory and functional analysis 
by GeneCodis 4 (Figure 2). The figures represent the vis-
ualizations generated for 10 top terms of associations with 
Gene Ontology (GO) and GO Annotations Biological Pro-
cess (Figure 2A), GO Cellular Component (Figure 2B), GO 
Molecular Function (Figure 2C), annotation of Reactome 
Pathway Database (Figure 2D). 

 DISCUSSION

The present study investigated the possible interrelation 
between the SIRT1 gene and vitiligo disease, the first 
among other genetic research studies. Consequently, a 
significant linkage was detected for rs7895833 polymor-
phism of the SIRT1 gene which is known to be involved in 
the apoptotic process and histone modification. As demon-
strated from the perspectives of biological process and 
molecular function (Figure 2A,C, respectively), the genes 
analyzed are responsible for cellular roles such as histone 
modifications, control of transcription, and chromatin-DNA 
interaction. The cellular activities determined as a result of 

rs7069102 and TT, TC and CC genotypes of rs2273773. It 
shows that these polymorphisms of the SIRT1 gene could 
be associated with the vitiligo. 

There was a significant difference between the two groups 
with regards to G and A alleles of rs7895833. While the per-
centage of the G allele, which was dominant in the control 
group, was decreasing in the group with vitiligo, the A allele, 
which was seen less often in the control group, was deter-
mined as more dominant in the group with vitiligo. While no 
difference was found in both groups with regards to G and C 
alleles of rs7069102, a high rate of G allele was determined 
in both groups. A difference was not found in both groups 
with regards to T and C alleles of rs2273773. A dominant 
rate of C allele was also found in this group.

Haplotype analysis of the rs2273773, rs7895833, and 
rs7069102 SIRT1 polymorphisms revealed that the AGT 

Table 5: Association between haplotypes of SIRT1 gene polymorphisms and risk of vitiligo

Haplotypes Vitiligo, n (%) Control, n (%) OR (95% CI) p-value
GCT 25 (16) 39 (23) Reference -
GGT 22 (14) 31 (18) 1.10 (0.52-2.32) 0.788
GGC 14 (9) 27 (16) 0.80 (0.35-1.83) 0.611
GCC 12 (7) 14 (8) 1.33 (0.53-3.35) 0.536
AGT 23 (14) 12 (7) 2.99 (1.26-7.06) 0.013
ACT 12 (7) 12 (7) 1.56 (0.60-4.01) 0.356
ACC 38 (24) 24 (16) 2.19 (1.08-4.43) 0.290
AGC 14 (9) 8 (5) 2.73 (1.00-7.44) 0.050

Results are given as n (%).  OR: Odds ratio, CI: Confidence interval. The ORs were calculated with references to the risk haplotype. * 
Logistic regression analysis, p< 0.05

Figure 1: Gene-gene interaction network of SIRT1 using a 
GeneMANIA tool.
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tis (27). The rs7069102 polymorphism of the SIRT1 gene 
has been shown to be associated with early-onset psoriasis 
(28). SIRT1-related interaction and its possible contribution 
and involvement in dermatological diseases are not investi-
gated enough as far. 

Further investigation on cellular mRNA and the protein 
levels of SIRT1 and other genes involved in the apoptotic 
pathways may provide detailed data for their implication in 
vitiligo pathogenesis. Genes, cellular process and pathways 
that may be important in the pathogenesis of vitiligo have 
been demonstrated with in silico approaches. By in silico 
approaches, genes with which the SIRT1 gene interacts 
are determined, and target genes (FOXO3, SIRT2, DVL3, 
MCM10, etc.) that may be associated with apoptosis, oxida-
tive stress and autoimmunity, which are the basis of vitiligo 
pathogenesis revealed. FOXO-mediated transcription, oxi-
dative stress, mitochondrial biogenesis, and AKT signaling 

the analyzes control the genetic and epigenetic processes 
in the regulation of gene expression. 

All seven sirtuins have been expressed in human epider-
mal and dermal cells (22). Sirtuins are involved in cellular 
pathways related to many skin diseases, including photoag-
ing, inflammation, and cancer (23). SIRT1 expression was 
decreased in cultured skin keratinocytes damaged by UV 
and H2O2 (24). Upregulation of SIRT1, 3 and 7 are potential 
therapeutic targets for improving skin ageing and appear-
ance (23). 

It has been reported that the SIRT1 pathway is protective 
against skin damage as a result of H2O2-induced keratino-
cyte death (25). Becatti et al. showed decreased SIRT1 
expression and activity in lesioned psoriatic fibroblasts (26). 

Another study emphasized that SIRT1 has a critical role in 
maintaining the skin barrier and preventing atopic dermati-

Figure 2: GeneCodis Ontological analysis. Visualizations generated for 10 top terms of related categories with our identified gene 
list are presented here for GO Biological Process (A), GO Cellular Component (B), GO Molecular Function (C), Annotation of 
Reactome database (D). 

A

C

B

D
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R, Chao P, Franz M, Grouios C, Kazi F, Lopes CT, Maitland A, 
Mostafavi S, Montojo J, Shao Q, Wright G, Bader GD, Morris 
Q. The geneMANIA prediction server: Biological network 
integration for gene prioritization and predicting gene function. 
Nucleic Acids Res 2010;38(Web Server issue):W214-220. 

21. Gilani N, Belaghi RA, Aftabi Y, Faramarzi E, Edgünlü T, Somi 
MH. Identifying potential miRNA biomarkers for gastric cancer 
diagnosis using machine learning variable selection approach. 
Front Genet 2021;12:779455. 

pathway draw attention in the Reactome pathway analysis. 
Studies have revealed the relationship between FOXO 
genes, oxidative stress and apoptosis processes and viti-
ligo (23, 29-32). In a recent study, the AKT/MAPK pathway 
has been associated with apoptosis and oxidative stress of 
keratinocytes in vitiligo (23, 32). In this context, the impor-
tance of these pathways and related genes in the pathogen-
esis of vitiligo has been reported in some studies (33-36). 

There is a limited number of studies investigating the link-
age between the SIRT1 enzyme/gene and dermal fibro-
blasts or microvascular endothelial cells. SIRT1 related 
interaction and its possible contribution and involvement in 
dermatological diseases are not investigated enough as far. 

Acknowledgment

We thank to Çilem Özdemir for the support in performing the in 
silico analysis of previously unpublished results, interpretation of 
digital data for risk relation and for the contribution in structural 
design of the present manuscript. 

Author Contributions

Concept: Oktay Kuru, Tuba Edgünlü, Ümmühani Özel Türkcü, 
Nilgün Solak, Design: Tuba Edgünlü, Nilgün Solak, Oktay Kuru, 
Sevim Karakaş Çelik, Data Collection or Processing: Nilgün 
Solak, Sevim Karakaş Çelik, Tuba Edgünlü, Oktay Kuru, 
Analysis or Interpretation: Ümmühani Özel Türkcü, Oktay Kuru, 
Tuba Edgünlü, Literature search: Oktay Kuru, Tuba Edgünlü, 
Writing: Oktay Kuru, Tuba Edgünlü, Approval: Sevim Karakaş 
Çelik, Oktay Kuru. 

Conflicts of Interest

No conflict of interest is reported by authors.

Financial Support

This study was supported by a grant from the Muğla Sıtkı Koçman 
University Research Projects Coordination Office (Project Grant 
Number 13/114). 

Ethical Approval

Ethical approval for the current study was issued by the Institutional 
Review Board upon request (13-05-22/01-04). All procedures were 
performed in compliance with Declaration of Helsinki. Participants 
gave their written consent after being informed for contribution to 
study. 

Review Process

Extremely peer-reviewed and accepted.

 REFERENCES
1. Turkcu UO, Tekin NS, Edgunlu TG, Karakas SÇ, Oner S. 

The association of FOXO3A gene polymorphisms with serum 
FOXO3A levels and oxidative stress markers in vitiligo patients. 
Gene 2014;536(1):129-134. 

2. Bergqvist C, Ezzedine K. Vitiligo: A review. Dermatology 
2020;236(6):571-592.



8

Kuru O et al.

Med J West Black Sea 2023;7(1): 1-8

30. Sahoo A, Lee B, Boniface K, Seneschal J, Sahoo SK, Seki T, 
Wang C, Das S, Han X, Steppie M, Seal S, Taieb A, Perera 
RJ. MicroRNA-211 regulates oxidative phosphorylation 
and energy metabolism in human vitiligo. J Invest Dermatol 
2017;137(9):1965-1974. 

31. Xie H, Zhou F, Liu L, Zhu G, Li Q, Li C, Gao T. Vitiligo: How do 
oxidative stress-induced autoantigens trigger autoimmunity? J 
Dermatol Sci 2016;81(1):3-9.

32. Seneschal J, Boniface K, D’Arino A, Picardo M. An update 
on vitiligo pathogenesis. Pigment Cell Melanoma Res 
2021;34(2):236-243. 

33. Yi X, Guo W, Shi Q, Yang Y, Zhang W, Chen X, Kang P, Chen J, 
Cui T, Ma J, Wang H, Guo S, Chang Y, Liu L, Jian Z, Wang L, Xiao 
Q, Li S, Gao T, Li C. SIRT3-dependent mitochondrial dynamics 
remodeling contributes to oxidative stress-induced melanocyte 
degeneration in vitiligo. Theranostics 2019;9(6):1614-1633. 

34. Tsuj G, Okiyama N, Villarroel VA, Katz SI. Histone deacetylase 
6 inhibition impairs effector CD8 T-cell functions during skin 
inflammation. J Allergy Clin Immunol 2015;135(5):1228-1239. 

35. Salem MM, Shalbaf M, Gibbons NC, Chavan B, Thornton 
JM, Schallreuter KU. Enhanced DNA binding capacity on up‐
regulated epidermal wild‐type p53 in vitiligo by H2O2‐mediated 
oxidation: A possible repair mechanism for DNA damage. 
FASEB J 2009;23(11):3790-3807. 

36. Becatti M, Prignano F, Fiorillo C, Pescitelli L, Nassi P, Lotti T, 
Taddei N. The involvement of Smac/DIABLO, p53, NF-kB, and 
MAPK pathways in apoptosis of keratinocytes from perilesional 
vitiligo skin: Protective effects of curcumin and capsaicin. 
Antioxid Redox Signal 2010;13:1309-1321. 

22. Benavente CA, Schnell SA, Jacobson EL. Effects of niacin 
restriction on sirtuin and PARP responses to photodamage in 
human skin. PLoS One 2012;7(7):e42276. 

23. Becatti M, Fiorillo C, Barygina V, Cecchi C, Lotti T, Prignano 
F, Silvestro A, Nassi P, Taddei N. SIRT1 regulates MAPK 
pathways in vitiligo skin: Insight into the molecular pathways of 
cell survival. J Cell Mol Med 2014;18(3):514-529. 

24. CaoCao C, Lu S, Kivlin R, Wallin B, Card E, Bagdasarian A, 
Tamakloe T, Wang WJ, Song X, Chu WM, Kouttab N, Xu A, 
Wan Y. SIRT1 confers protection against UVB- and H2O2-
induced cell death via modulation of p53 and JNK in cultured 
skin keratinocytes. J Cell Mol Med 2009;13:3632-3643. 

25. Lee JH, Moon JH, Nazim UM, Lee YJ, Seol JW, Eo SK, 
Lee JH, Park SY. Melatonin protects skin keratinocyte from 
hydrogen peroxide-mediated cell death via the SIRT1 pathway. 
Oncotarget 2016;7(11):12075-12088. 

26. Becatti M, Barygina V, Emmi G, Silvestri E, Taddei N, Lotti T, 
Fiorillo C. SIRT1 activity is decreased in lesional psoriatic skin. 
Intern Emerg Med 2016;11(6):891-893. 

27. Ming M, Zhao B, Shea CR, Shah P, Qiang L, White SR, 
Sims DM, He YY. Loss of sirtuin 1 (SIRT1) disrupts skin 
barrier integrity and sensitizes mice to epicutaneous allergen 
challenge. J Allergy Clin Immunol 2015;135(4):936-945. 

28. Pektas SD, Dogan G, Edgunlu TG, Karakas-Celik S, Ermis 
E, Tekin NS. The role of forkhead box class O3A and SIRT1 
gene variants in early-onset psoriasis. Indian J Dermatol 
2018;63(3):208-214. 

29. Arora AK, Kumaran MS. Pathogenesis of vitiligo: An update. 
Pigment international 2017;4(2):65-77. 


