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ABSTRACT
Background: The pro-inflammatory adipokine resistin is known to be related 
to obesity, insulin resistance, and inflammation. Resistin’s significance in the 
etiology of inflammatory illnesses, such as psoriasis, is explored herein. We 
examined the link between resistin gene polymorphisms (-420 C>G and +299 
G>A) and psoriasis in the Turkish population.
Methods: In this study, we examined 107 patients with psoriasis and 103 
healthy controls. Resistin -420 C>G (rs1862513) and +299 G>A (rs3745367) 
gene polymorphisms were determined by polymerase chain reaction-restric-
tion fragment length polymorphism (PCR-RFLP).
Results: In patients with psoriasis, the frequency of the resistin -420 CG gen-
otype was meaningfully lower than in the controls. In comparison with the 
controls, the resistin +299 GA genotype and A allele frequencies were signifi-
cantly higher. The Resistin -420 CG genotype significantly reduced the risk of 
psoriasis incidence, while the resistin +299 GA genotype and A allele were 
found to be associated with a higher risk of psoriasis.
Conclusions: In the Turkish community, resistin gene polymorphisms at -420 
C>G and +299 G>A may exert an important influence on psoriasis etiology 
and susceptibility.
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INTRODUCTION 
Psoriasis, a systemic inflammatory disease, is ob-

served in approximately 2-3% of the global popula-
tion (1,2). Based on the clinical features of psoriasis, 
it is subdivided into different types such as psoriasis 
vulgaris, guttate psoriasis, erythrodermic psoriasis, 
and pustular psoriasis. The most prevalent among 
these is psoriasis vulgaris, also known as plaque pso-
riasis, which comprises about 90% of cases. This type 
usually presents with sharply circumscribed erythem-

atous plaques covered with whitish silvery scales 
(3,4). Although the etiopathogenesis of psoriasis is 
still largely unknown, it is thought to be a multifacto-
rial illness affected by hereditary and environmental 
factors (4). In recent epidemiological studies, it has 
been shown that psoriasis is related to various co-
morbidities, such as psoriatic arthritis, metabolic and 
cardiovascular diseases, obesity, and diabetes (2,4). 
Especially in recent studies, the connection between 
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psoriasis and obesity has started to become clearer 
(4,5).

Adipose tissue, which classically has a fat-storage 
function, is now accepted to be an active endocrine 
organ that regulates various metabolic functions with 
bioactive proteins called adipokines (5). Although 
it is known that adipokines are mainly produced by 
adipocytes, many adipokines are also produced by 
non-adipocytes. These include cells that infiltrate 
the adipose tissue, especially macrophages, macro-
phages/monocytes outside the adipose tissue, and 
also epithelial and endothelial cells as well as hepa-
tocytes (6,7). Adipokines have been reported to play 
an important part in lipid and glucose metabolism, 
cardiovascular function, and also in inflammatory 
response control (8). While obesity causes increased 
synthesis of pro-inflammatory adipokines, it also 
causes decreased production of anti-inflammatory 
adipokines (9).

Resistin is a proinflammatory adipokine related 
to inflammation, immunity, obesity, and insulin re-
sistance. In humans, it is produced mainly by mac-
rophages and monocytes found in adipose tissue 
and by peripheral blood monocytes (5,10). Resistin 
stimulates the expression of proinflammatory cy-
tokines via the nuclear factor-kappa beta signaling 
pathway, including interleukin-1, interleukin-6, and 
interleukin-12, as well as tumor necrosis factor-alpha 
(11). Recent studies have focused on resistin in the 
pathophysiology of inflammatory illnesses, including 
psoriasis (12,13). A few studies have found that serum 
resistin levels were higher in patients with psoriasis 
than in controls and were also related to the severity 
of the disease (14,15). The RETN gene encodes resis-
tin, a cysteine-rich peptide (11). Studies have shown 
that single nucleotide polymorphisms (SNPs) in the 
resistin gene are related to some diseases (16,17). 

The link between resistin gene polymorphisms (-420 
C>G and +299 G>A) and psoriasis in the Turkish com-
munity was examined in this study. To the best of 
our knowledge, this is the first study which analyzed 
the relationship between psoriasis and resistin gene 
polymorphisms.

PATIENTS AND METHODS

Study population
The participants in this cross-sectional study were 

107 patients with psoriasis and 103 healthy people 
who had no prior or family history of psoriasis. The 
patient and control groups were gender and age-
matched. Other clinical types of psoriasis, except 
psoriasis vulgaris, were not included in the study. 
Exclusion criteria for participants were those under 
18 years of age, those with a serious systemic or an-
other skin disease, and those who were breastfeed-
ing or pregnant. The Psoriasis Area and Severity Index 
(PASI) score was calculated to determine the severity 
of the illness in patients with psoriasis (18). They were 
separated into two groups according to the onset of 
psoriasis disease before and after the age of 40. This 
study was initiated after Ethics Committee approval 
was obtained for clinical trials at Kütahya Health Sci-
ences University.

Genetic analysis
The phenol-chloroform method was performed 

to isolate genomic DNA from each patient’s periph-
eral blood samples. To assess resistin gene poly-
morphisms, we used the PCR–RFLP technique and 
the method as reported by Younis et al. (16). The se-
quences of primers and PCR conditions for each SNP 
are shown in Table 1. The PCR products were digested 
overnight with 5U of BbsI (for resistin -420 C>G) and 

Table 1. Summary of conditions for the resistin -420C>G and +299 G>A genetic analyses

-420C>G (rs1862513) +299 G>A (rs3745367)

Primer sequence      (5’-3’)
F: 5′- TGT CAT TCT CAC CCA GAG ACA-3′

R: 5′- TGG GCT CAG CTA ACC AAA TC -3′

F: 5′-CAG CGC TCA CCA AAT CTC ATC C-3′

R: 5′-TCC AGG ACC CTG TCT TGA GTT GG-3′

PCR reaction conditions
95°C for 7 min

35 cycles of 95°C for 30 s, 64°C for 1 min, 72°C 
for 1 min 15 s, 72°C for 10 min.

95°C for 5 min
35 cycles of 95°C for 30 s,

59°C for 1 min, 72°C for 2 min
72°C for 10 min.

PCR product size 533 bp 173 bp

Restriction enzyme,
incubation conditions

BbsI
37 °C overnight

AluI
37 °C overnight

Fragment length (bp)
CC: 207 bp - 327 bp

GC: 207 bp - 327 bp - 533 bp
GG: 533 bp

GG: 173 bp
GA: 76 bp - 97 bp - 173 bp

AA: 76 bp - 97 bp
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Alu I (for resistin +299 G>A) restriction endonuclease. 
2% agarose gel stained with ethidium bromide was 
used to separate the digestive products.

Statistical analysis
The distribution of alleles, genotypes, and the 

compliance of analyzed SNPs with Hardy-Weinberg 
equilibrium was investigated using SPSS 20 software 
(SPSS Inc., Chicago, IL, USA). The correlation between 
resistin +299 G>A and -420 C>G and clinical features 
in patients with psoriasis as calculated performing 
the independent samples t-test and ANOVA analy-
sis. The odds ratios (OR) and 95% confidence interval 

(95% CI) ranges were calculated using logistic regres-
sion. In the study, a P value <0.05 was defined as sta-
tistically significant.

RESULTS
The clinical characteristics of the patients with 

psoriasis are shown in Table 2. In the control and 
psoriasis groups, the frequency of resistin -420 C>G 
(rs1862513) polymorphism genotypes showed a 
meaningful deviation from Hardy-Weinberg equi-
librium (P=0.000). In both groups, the genotype 
frequency for resistin +299 G>A (rs3745367) was in 
line with the Hardy-Weinberg rule (P>0.05) (data not 
shown).

The genotypic and allele frequencies in the re-
sistin -420 C>G and +299 G>A gene polymorphisms 
are shown in Table 3. The frequencies of resistin -420 
GG and CC genotypes were significantly higher in 
patients with psoriasis compared with the control 
group (18.7% vs. 1.9% and 13.1% vs. 6.8%, respective-
ly), whereas the frequency of the CG genotype was 
significantly higher in controls (91.3% vs. 68.2%). In 
particular, the CG genotype significantly decreased 
the risk of incidence of psoriasis (OR: 0.07; 95% CI: 
0.01-0.34; P=0.000). Compared with controls, the fre-
quency of the resistin -420 C allele was increased in 
patients with psoriasis (52.8% vs. 47.6%), while the 
frequency of the resistin -420 G allele was decreased 
(47.2% vs. 52.4%). However, this difference was not 
statistically significant (P=0.284) (Table 3).

Table 2. Clinical characteristics of subjects 
with psoriasis

Psoriasis (n = 107) Control (n = 103)

Gender (M/F)
53(49.5%) / 
54(50.5%)

46(44.7%) / 
57(55.3%)

Age (years) 36.7±1.53 37.5±1.72

PASI 5.22±0.33

Onset age
< 40 68 (63.6%)

> 40 39 (36.4%)

Family history 6 (33.6%)

Values are presented as mean ± standard error and number 
for age, and psoriasis area and severity index (PASI). Data 
were analyzed by analysis of variance and the χ2 test.

Table 3. Distribution of resistin -420C>G and +299 G>A genotypes and alleles frequencies in patients with 
psoriasis and controls

Resistin Polymorphic site Control Psoriasis OR 95 %C P

n=103 % n=107 %

CC 2 1.9 20 18.7 1 - -

CG 94 91.3 73 68.2 0.07 0.01 - 0.34 0.000

GG 7 6.8 14 13.1 0.20 0.03 – 1.11 0.05

-420C>G (rs1862513) χ2=19.2 df=2  p=0.000

C allele 98 47.6 113 52.8 1 - -

G allele 108 52.4 101 47.2 0.81 0.55 - 1.19 0.284

χ2=1.14 df=1 p=0.284

GG 93 90.3 82 76.6 1

GA 10 9.7 25 23.4 2.85 1.28 - 6.22 0.008

AA - - - -

+299 G>A (rs3745367) χ2=7.04 df=1  p=0.008

G allele 196 95.1 189 88.3 1

A allele 10 4.9 25 11.7 2.59 1.21 - 5.54 0.01

χ2=6.40 df=1 p=0.01
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In patients with psoriasis, the frequency of the 
resistin +299 GA genotype was meaningfully higher 
compared with the control group (23.4% vs. 9.7%), 
whereas the frequency of the GG genotype was sig-
nificantly higher in the controls (90.3% vs. 76.6%). The 
resistin +299 GA genotype was significantly associ-
ated with to psoriasis risk compared with the wild-
type GG genotype (OR: 2.85; 95% CI: 1.28 vs. 6.25; 
P=0.008). Compared with controls, the frequency of 
the resistin +299 A allele increased in patients with 
psoriasis (11.7% vs. 4.9%), while the frequency of the 
resistin +299 G allele decreased (88.3% vs. 95.1%). 
Furthermore, subjects with the resistin +299 A allele 
had a significantly higher risk of developing psoriasis 
(OR: 2.59; 95% CI: 1.21- 5.54; P=0.01) (Table 3).

There was no significant relationship between the 
resistin -420C>G and +299 G>A genotypes and the 
patient characteristics (age, gender, age of onset of 
the disease, PASI) (P>0.05) (Table 4).

DISCUSSION
Considering the role of resistin in the pathogene-

sis of psoriasis, we hypothesized that polymorphisms 
in the promoter and intron regions of resistin may 
have a part in the development of psoriasis. There-
fore, our study examined the promoter -420 C>G and 
intron +299 G>A in the resistin gene in patients with 
psoriasis and controls, and genotype and allele fre-
quency distributions were compared. In the present 
study, we found a significant relationship between 
psoriasis and resistin polymorphisms -420 C>G and 
+299 G>A. To the best of our knowledge, this is the 
first study to examine the link between resistin gene 
polymorphisms and psoriasis, and there are therefore 
no reports in the literature with which to compare 

our results. However, this polymorphism has been in-
vestigated in different disease groups. 

Comparing the patients with psoriasis and the 
control group, the frequency of resistin -420 C>G 
genotypes was observed to be substantially different. 
While the frequency of resistin -420 CC and GG gen-
otypes was higher in patients with psoriasis than in 
controls, the frequency of CG genotypes was higher 
in the control group. Based on these results, it was de-
termined that the CG genotype significantly reduced 
the risk of psoriasis. In a previous study, we found that 
the resistin -420 CC and GG genotypes were high and 
the CG genotype was low in patients with acne vul-
garis. Similarly, we reported that -420 CG genotypes 
reduced the risk of acne vulgaris (19). The resistin 
-420 CG genotype was reported to be protective in 
obese individuals with acute coronary syndrome in 
another study performed in our nation (20). While 
the frequency of the -420 C allele was higher in pa-
tients with psoriasis than in controls, the frequency 
of the -420 G allele was lower, but the difference was 
not significant. In a meta-analysis study, it was stated 
that carrying the -420 G allele may be a risk factor for 
obesity (21). It has been reported that the G allele and 
GG genotype at resistin-420 C>G predispose to type 
2 diabetes in Egyptian patients, which may contrib-
ute to cardiovascular disease complications (22).

The genotypes and alleles of the resistin +299 
G>A polymorphism exhibited significant differences 
when comparing patients with psoriasis and con-
trols. While the frequency of the resistin +299 GA 
genotype was significantly higher in patients with 
psoriasis compared with controls, the frequency of 
the GG genotype was higher in controls. Further-
more, compared with the wild-type GG genotype, the  

Table 4. The relation between resistin -420C>G and +299 G>A polymorphism genotypes and the charac-
teristics of the patients with psoriasis

SNP Gender Onset age

−420C>G
(rs1862513) Male Female Age (years) PASI < 40 > 40 Family history

CC 9 (45%) 11 (55%) 36.7±3.32 4.66±0.73 13 (65%) 7 (35%) 8 (40%)
GC 35 (47.9%) 38 (52.1%) 36.4±1.95 5.33±0.42 46 (63%) 27 (%37) 24 (32.9%)
GG 9 (45%) 11 (55%) 37.9±3.70 5.41±0.69 9 (64.3%) 5 (%35.7) 4 (28.6%)
P 0.483 0.952 0.721 0.985 0.762

+299 G>A
(rs3745367)

GG 40 (48.8%) 42 (51.2%) 37.2±1.80 4.99±0.30 51 (62.2%) 31 (37.8%) 28 (34.1%)
GA 13 (52%) 12 (48%) 34.9±2.89 5.96±1.01 17 (68%) 8 (32%) 8 (32%)
AA - - - - - - -
P 0.778 0.525 0.221 0.598 0.842
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resistin +299 GA genotype was found to dramatically 
enhance the risk of psoriasis. In patients with psori-
asis, the frequency of the resistin +299 A allele was 
found to be significantly higher than in the controls, 
whereas the frequency of the resistin +299 G allele 
was found to be significantly lower. Furthermore, the 
resistin +299 A allele was found to be associated with 
a higher incidence of psoriasis. In a study involving 
patients with type 2 diabetes, a significant associa-
tion was found between cerebrovascular disease and 
resistin -420 C>G and +299 G>A, and it was reported 
that GG and AA genotypes were found to have the 
highest frequency, respectively (23).

According to a study done in a Pakistani commu-
nity, the polymorphisms of the resistin -420 C>G and 
+299 G>A had a significant association with the se-
verity of acne vulgaris and acne vulgaris symptoms 
(16). However, we could not find a relationship be-
tween psoriasis severity and either polymorphism in 
our study.

In a study exploring the association between 
atopic dermatitis and resistin gene polymorphisms, it 
was reported that resistin +299 G>A gene polymor-
phism played a part in the development of atopic 
dermatitis specific to gender and age (24). In contrast, 
in our study, no correlation was observed between 
resistin +299 G>A and -420 C>G polymorphisms and 
age and gender in patients with psoriasis. Addition-
ally, no relationship was found in our study between 
family history and the age of onset of the disease for 
either polymorphism. 

We do not know the exact molecular mechanism 
of the association between psoriasis and resistin 
gene polymorphism identified in this study. It has 
been reported that polymorphisms in resistin affect 
plasma resistin concentration (16,25-27). In a meta-
analysis study, high serum resistin levels were de-
tected in patients with psoriasis, and it was reported 
that this could be used as a diagnostic and prognos-
tic biomarker (15). Some studies in the literature have 
reported a relationship between resistin -420 and/
or +299 and high serum resistin concentrations (25-
28). The relationship between psoriasis and resistin 
gene polymorphisms in this study may be due to the 
changes in serum resistin levels.

There were a several limitations to our study. 
Firstly, our sample size was small, with just the Turkish 
population included. Secondly, we studied only the 
+299 G>A and -420 C>G polymorphisms in the resis-
tin gene. Finally, because levels of serum resistin were 
not measured, the link between serum resistin levels 
and resistin polymorphism could not be established. 
Therefore, larger and more extensive investigations 

involving diverse populations are required to confirm 
the results of our study. 

Conclusion 
Our study determined the relationship between 

resistin polymorphisms at -420 C>G and +299 G>A 
and psoriasis in the Turkish community. For resistin 
-420 C>G, the high CG genotype was found to de-
crease the risk of psoriasis. In addition, the resistin 
+299 GA genotype and A allele were found to be re-
lated to a higher risk of psoriasis. Based on our results, 
we believe that resistin -420 C>G and +299 G>A may 
part a role in the etiopathogenesis of psoriasis. How-
ever, studies with larger sample sizes and in diverse 
ethnic groups are required to confirm our results.
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