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INTRODUCTION
Psoriasis, which affects 1–3% of the world’s population, is a 

multifactorial, dermatological disease.1 It is associated with genetic 
and environmental factors.2,3 Previous studies reported that psoria-
sis patients were found to have a two-fold increased risk of cardio-
vascular disease compared with healthy individuals.4,5 Furthermore, 
some studies reported increased levels of plasma homocysteine and 
a decreased folic acid concentration in psoriasis patients.4,6 Today, 
hyperhomocysteinemia is a recognised risk factor for cardiovascu-
lar diseases and psoriasis.4,7

The MTHFR enzyme plays a major role in homocysteine 
and folic acid metabolism. This enzyme is responsible for the irre-
versible conversion to 5 methyl tetrahydrofolate, which is a methyl 
donor of 5,10 methylenetetrahydrofolate.8  The MTHFR is located 

on the 1p36.3 locus and many polymorphisms have been identi-
fied in the MTHFR.9 C to T substitution in the  MTHFR  is located 
on the 677th nucleotide, a missense mutation on the 4th exon. MTH-
FR C677T polymorphism results in a valine to alanine exchange at 
the 222nd codon. This leads to an MTHFR enzyme with decreased 
enzymatic activity. Mutation is the most common genetic cause of 
increased homocysteine levels.10  These frequently seen polymor-
phisms were found to be associated with cardiovascular diseas-
es, cancer, chronic idiopathic acrocyanosis and homocysteinemia, 
which is a risk factor for developing psoriasis.8,11-13

Our research was geared towards investigating MTHFR 
C677T polymorphism in psoriasis patients in southern Turkey.
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Abstract: Background: Psoriasis is a multigenic and multifactorial dermatological disease linked to cardiovascular diseases. 
Increased levels of homocysteine in patients with psoriasis have been demonstrated in many studies. The most frequently 
investigated genetic defect that plays a role in homocysteine metabolism is single point substitution (C to T) located on the 
677th nucleotide of the methylenetetrahydrofolate reductase gene (MTHFR). 
Objective:In this study, we aimed to investigate methylenetetrahydrofolate C677T polymorphism in psoriasis patients in 
Turkey. 
Methods:The study included 96 patients with psoriasis and 77 controls from southern Turkey. Methylenetetrahydrofolate 
C677T polymorphism was analysed using the Polymerase Chain Reaction-Restriction Fragment Length Polymorphism 
methods. 
Results:In the psoriasis group, 34 CC (35.4%), 46 CT (47.9%) and 16 TT (16.7%) genotypes were found, respectively; while 
in the control group, the figures were 39 (50.6%), 35 (45.5%), 3 (3.9%). Homozygote and heterozygote T alleles of methy-
lenetetrahydrofolate C677T polymorphism were significantly higher in the psoriasis than in the control group (p=0.013).
Conclusion:We firstly found a correlation between methylenetetrahydrofolate C677T polymorphism and psoriasis among 
the southern Turkish population.
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METHODS
Study Population

This study and all experimental procedures were approved 
by the Local Ethics Committee of Mustafa Kemal University, Hatay, 
Turkey. Written informed consent was obtained from each partic-
ipant. Patients were diagnosed with psoriasis in the dermatology 
department of Mustafa Kemal University, at Medical Faculty Hos-
pitals. The psoriasis areas and severity indexes of 96 psoriatic pa-
tients were assessed.14 The control group was selected randomly and 
comprised 77 psoriasis-free individuals whose relatives were also 
psoriasis-free.

Sample preparation

Four ml of venous blood were taken from the subjects and 
transferred to tubes with EDTA. The DNA isolation of the blood 
samples collected from both groups was performed by a salting out 
method and the DNA samples were stored +4C°.15

Genotype assessment

MTHFR  C677T polymorphism was analysed using PCR-
RFLP methods. The PCR amplification applied the following for-
ward primers: 5’ TGA AGG AGA AGG TGT CTG CGG GA 3’; and 
the reverse primers 5’ AGG ACG GTG CGG TGA GAG TG 3’ and 
the 198 base pair (bp) were amplified. The PCR conditions used 
have been described by Izmirli et al..11 The PCR product was digest-
ed with Hinf I for 3 hours at 37.0 °C. Finally, the genotype was as-
sessed on a 10 % polyacrylamide gel via by UV transilluminator.

Statistical Analysis

The data were analysed statistically with the SPSS version 
20 program (IBM®). To compare the categorical parameters, the  
Chi-square test was used. The distribution status of the values was 
determined through the Kolmogorov–Smirnov test. To compare the 
numerical values, two tests were applied: if the distribution of the 
values was normal, the Student’s T test was used; while the Mann–
Whitney U test was employed if values were not normal.

RESULTS
The mean ages of the psoriasis and control group were 

43.7±1.8 and 49.2±0.8, respectively (p<0.05). There were 49 males 
and 47 females in the psoriasis group; and 67 males and 10 females 
in the control group (p<0.05) (Table 1). The minimum, maximum 
and mean duration periods of the disease were 0.5, 43 and 10.3 
years, respectively. The patients’ minimum, maximum and mean 
PASI values were 0.60, 25, and 7.84, respectively. CC, CT and TT 
genotypes of MTHFR C677T polymorphism were found, respective-
ly, in 34 (35.4%), 46 (47.9%), 16 (16.7%) subjects from the psoriasis 
group; and in 39(50.6%), 35(45.5%), 3(3.9%) subjects from the con-
trol group (p=0.013) (Table 2). CC and CT+TT genotypes of MTH-
FR C677T polymorphism were found, respectively, in 34 (35.4%), 
62 (64.6%) subjects from the psoriasis group; and in 39 (50.6%), 38 
(49.4) subjects from the control group (p=0.031) (Table 3).

Moreover, no relationship was found between the positive 
family history and early onset of psoriasis or MTHFR C677T poly-
morphism (p=0.451, p=0.127).

DISCUSSION
In this study, we found that MTHFR C677T polymorphism 

influences the risk of psoriasis in southern Turkey. We show that 
there are significant differences between psoriasis and controls for 
mentioned polymorphism. In addition, our study was the first re-
port on psoriasis patients from southern Turkey, the population of 
which is ethnically distinct from that of other Turkish regions.

In previous studies, significant links of varying degrees 
were found between  MTHFR  C677T polymorphism and psoria-
sis.13,16 The initial study on this relationship was performed in Chi-
nese patients by Baiqui et al. in 2000. They found an increased TT 
genotype of  MTHFR  C677T polymorphism in psoriasis patients, 
compared with the control group.16 Vasku et al. investigated MTH-
FR  C677T polymorphisms in patients from the Czech Republic 
and found an increased frequency of the CC genotype compared 
with the control group.13 However, in their study, the TT geno-
type was more frequent only in psoriasis patients with a positive 
family history of the disease. Moreover, certain data from studies 
show that there is increase of the psoriasis risk for MTHFR C677T 
polymorphism in northern Turkey and Iran.17,18 Our results support 
the aforementioned studies, as we found that the TT genotype was 
higher in the psoriasis group than in the control group (p=0.013). 
Nevertheless, some studies, including of Malaysian and Caucasian 
individuals, found no association between psoriasis and controls 
for  MTHFR  C677T polymorphism.19,20 These contradictory results 
may be attributable to ethnic differences.

MTHFR C677T polymorphism is important for drug usage. 
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* Male; ** Female

Table 1: Demographic features of patients and controls

Table 2: CC, CT and TT genotypes of MTHFR C677T 
gene polymorphism in patient and control groups

Table 3: CC and CT and TT genotypes of MTHFR 
C677T polymorphism in patient and control groups

	 Psoriasis	 Control	 p value
	 (n=96)	 (n=77)
Age	 43.27	 49.23	 <0.05
Gender	 49*/47**	 67*/10**	 <0.05
Body Mass Index	 28.09	 29.13	 0.529
PASI	 7.8		

MTHFR C677T	 CC	 CT	 TT	 p value

Psoriasis group	 34 (35.4)	 46 (47.9)	 16 (16.7)	 p=0.013
(n=96) (%)

Control group	 39 (50.6)	 35 (45.5)	 3 (3.9)	
(n=77) (%)

MTHFR C677T	 CC	 CT+TT	 p value	
Psoriasis group (n=96) (%)	 34 (35.4)	 62 (64.6)	 p=0.031
Control group (n=77) (%)	 39 (50.6)	 38 (49.4)	 p=0.031



Methotrexate inhibits the dihydrofolate reductase enzyme, which 
plays a key role in the folate cycle.6 Only four studies have stated 
that polymorphisms of the MTHFR gene could be associated with 
methotrexate efficacy in psoriasis patients.21-24 Chandran et al. and 
Campalani et al. demonstrated that MTHFR 677TT polymorphism 
may be related to methotrexate-induced liver toxicity in Canadian 
and UK populations, respectively.21-22 However, Taraborelli et al. and 
Warren et al. could not identify any significant differences of MTH-
FR C677T polymorphism in Italian and UK populations, respective-
ly.23-24
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CONCLUSION
MTHFR polymorphisms are influenced by ethnic back-

ground. We focused on the southern Turkish population with pso-
riasis and found that MTHFR C677T polymorphism was associated 
with psoriasis. The limitation of our study was sample size and use 
of methotrexate. To obtain definitive data, a larger sample size and 
the data of evaluated drug’s efficacy is required.q
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