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Abstract: Methylenetetrahydrofolate reductase (MTHFR) is a crucial enzyme in homocysteine/methionine metabo-
lism. It catalysis the formation of 5-methyltetrahydrofolate (5-methyl-THF), which is the methyl donor for synthesis 
of methionine from homocysteine (Hcy). Decreases in folate consumption due to MTHFR polymorphism may affect 
production rate of keratinocytes of which had faster reproduction rates with a continuous DNA turnover and this 
may affect the clinical picture of psoriasis. This study aimed to investigate correlation of C677T polymorphisms in 
the MTHFR gene with severity of psoriasis and to evaluate the status of plasma Hcy, folate and vitamin B12 levels 
in patient with chronic plaque psoriasis. The study included 60 patients with chronic plaque psoriasis. The C677T 
polymorphisms were genotyped using PCR (Qiagen). Psoriasis Area and Severity Index (PASI) score below 7 was de-
fined as mild, between 7 and 12 as moderate, and above 12 as severe disease. There was a significant difference 
between the severity of disease classification (p<0.05) with respect to the C677T polymorphism in the MTHFR gene. 
Severe involvement (PASI score >12) was observed in 38.46% of wild type (CC), but only 12.50% of homozygote (TT) 
and 7.69% of heterozygote (CT) patients. Significant differences between gene polymorphism and Hcy levels were 
noted in TT and CT genotypes respectively (p=0.025 and p=0.040). Plasma Hcy, folate and vitamin B12 levels were 
not correlated with the PASI score. Our data indicate a possible correlation of MTHFR polymorphism with severity 
of psoriasis.
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Introduction

Psoriasis is a chronic, immune-mediated 
inflammatory skin disease that affects 2% to 
3% of the general population [1] and is charac-
terized by epidermal hyperproliferation, abnor-
mal keratinocyte differentiation, increased 
cutaneous T lymphocyte activity. Although the 
pathogenesis of the disease has not been 
clearly understood so far, genetic tendency, 
infections, physical trauma, stress, various 
medicines and, as yet undefined, environmen-
tal factors seems to act together or individually 
to precipitate the disease [2].

Deoxyribonucleic acid (DNA) methylation plays 
an important role in the regulation of gene 
expression and cellular differentiation [3-5]. 

Therefore, methylation state of the genes can 
be speculated to modify phenotypes of psoria-
sis as well as the responsiveness to therapy. 
Actually, it is emphasized lately that DNA meth-
ylation disorders might play a role in etiopatho-
genesis of psoriasis [6, 7]. Moreover, the lower 
frequency of p16 gene methylation and SHP-1 
(tyrosine phosphatase) gene demethylation 
have been observed in psoriatic skin lesions [6, 
7].

Methylenetetrahydrofolate reductase (MTHFR) 
is a crucial enzyme in Hcy/methionine metabo-
lism. It catalysis the formation of 5-methyltetra-
hydrofolate (5-methyl-THF), which is the methyl 
donor for synthesis of methionine from Hcy [8]. 
This cycle is important for maintaining the 
methyl donors for DNA methylation, and hence 
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gene regulation and cellular differentiation. 
Polymorphism of the MTHFR gene involves the 
substitution of the nucleotide C with T at posi-
tion 677. This gene polymorphism results in a 
valine to alanine exchange at amino acid posi-
tion 222 of the MTHFR enzyme, leading to a 
reduced enzyme activity, therefore interferes 
with the Hcy levels.

Folate and vitamin B12 levels are major deter-
minants of Hcy levels and MTHFR gene had 
strict interactions with those molecules in met-
abolic cycle. Therefore, the deficiencies of the 
Vitamin B12 and folate will lead to hyperhomo-
cysteinanemia [9-11]. Additionally, polymor-
phism of the MTHFR gene has previously been 
shown to affect plasma Hcy levels [12, 13]. In 
recent studies, plasma Hcy concentrations 
were found to be significantly higher in psoriatic 
patients than among control subjects [14-17]. 
Actually, there are conflicting results in associa-
tion of MTHFR gene polymorphism with psoria-
sis so far; while significant association of the 
polymorphism of the MTHFR gene and psoria-
sis vulgaris was reported by Wang et al. in the 
Chinese population [18], and it was refuted by 
the studies conducted in Austria (Weger et al., 
2008) [16], Czech Republic (Vasku et al., 2009) 
[19] and the Malaysia (Liew et al., 2012) [20]. 

Decreases in utilization of folate due to MTHFR 
polymorphism may affect production rate of 
keratinocytes of which had faster reproduction 
rates with a continuous DNA turnover. 
Consequently this may affect the severity of 
psoriasis which is characterized by keratino-
cyte proliferation. Therefore, we herein aimed 
to investigate the correlation of MTHFR gene 
polymorphism with psoriasis severity by using 
Psoriasis Area and Severity Index (PASI) scores 
and evaluated the status of Hcy, vitamin B12 
and folate levels in chronic plaque psoriasis.

Material and methods

Subjects

From the patients admitted to dermatology out-
patient clinic, 60 patients with chronic plaque 
psoriasis (49 male, 11 female) aged between 
19 and 77 were included in the study. Diagnosis 
of chronic plaque psoriasis was based on clini-
cal and/or histopathological findings. The pso-
riasis activity was evaluated by Psoriasis Area 
and Severity Index (PASI). A PASI-score below 7 

was defined as mild, between 7 and 12 as mod-
erate, and above 12 as severe disease [21]. 

All patients were signed an informed consent. 
Patients with ischemic heart disease, history of 
myocardial infarction, history of thromboem-
bolic and cerebrovascular events were exclud-
ed from the study. None of the patients includ-
ed in the study was treated with systemic drug 
therapy or photo chemotherapy. The study was 
approved by Local Ethics Committee.

Laboratory analysis

Blood samples were taken after an overnight 
fasting, and total Hcy, vitamin B12 and folate 
analysis were made by using chemiluminescent 
immunoassay kits (Abbott Laboratories, IL, 
USA). The reference ranges for Hcy, vitamin 
B12 and folate were accepted as 5-12 μmol/L, 
200-600 pg/mL and 4-17 ng/mL, respectively. 
C677T polymorphisms in MTHFR gene were 
detected by using real-time PCR kit after extrac-
tion of DNA (QIAGEN Hamburg GmbH Hamburg, 
Germany) from blood samples. After dividing 
patients according to their mutation states 
(wild type: CC, heterozygote: CT and homozy-
gote: TT), the distributions of laboratory param-
eters were analyzed.

Statistical analysis

Parametric or non-parametric statistical test 
were performed with regard to the normal dis-
tribution or not. The statistical relationships 
were calculated by using Pearson’s or 
Spearman correlation coefficients. For statisti-
cal significance, p<0.05 was accepted. All sta-
tistical calculations were made by using SPSS 
15.0 version (SPSS Inc., Chicago, IL).

Results

Demographic features

The study included 60 patients with chronic 
plaque psoriasis (49 male and 11 female). Age 
of the patients ranged between 19 and 77 
(median age of 29 years). The demographic 
characteristics are shown in Table 1. PASI 
score of the patients ranged from 1.2 to 19.5 
and the mean PASI score was 7.2±4.6. 
According to disease activity, 35 of the patients 
were evaluated as mild (58.33%), 12 as moder-
ate (20%) and 13 as severe (21.66%). Disease 
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duration was ranged between 1-42 years 
(mean: 10.7±8.1 years). 

MTHFR gene polymorphism

MTHFR C677T gene polymorphism frequen-
cies, Hcy levels and PASI scores are shown in 
Table 2. Twenty-six patients (43.33%) were CC 
genotype, 26 (43.33%) were CT genotype and 8 
(13.33%) were TT genotype.

Mean PASI scores were 8.3±5.3 in patient with 
CC genotype, 6.8±4.5 in TT genotype, and 
6.2±3.8 in CT genotype. There was no signifi-
cant difference between the PASI scores of the 
patients according to the MTHFR polymorphism 
(p=0.262). While 10 patients (38.46%) in CC 
genotype group had severe involvement, there 
was only 1 patient (12.50%) with severe involve-
ment in TT genotype group, and 2 patients 
(7.6%) in CT genotype group (Table 3). There 
was a statistically significant difference 
between the severity of disease classification 
(p<0.05) with respect to the C677T polymor-
phism. The relationship between duration of ill-
ness or average age of onset of the disease 
and PASI scores was not statistically significant 
(p>0.05). 

The relationships between Hcy, vitamin B12, 
folate and disease severity 

Plasma Hcy, vitamin B12 and folate levels are 
shown in Table 1. Hcy levels were highest in 
patients with TT genotype compared to those 
with CC and CT genotypes. Hcy levels of patients 
with TT and CT polymorphisms were significant-
ly higher than those with CC genotype (p=0.025, 
p=0.040, respectively). Plasma Hcy, folate and 
vitamin B12 levels were not correlated with the 
PASI score. Figure 1 shows the relationship 
between Hcy levels and PASI score.

Discussion

The present study showed a possible correla-
tion of MTHFR polymorphism with severity of 
psoriasis and to our knowledge this is the first 
in the literature. We found that PASI score of 
patients with MTHFR polymorphism of TT and 
CT genotype was lower than CC genotype 
patients in our study. While severe involvement 
(PASI score >12) was observed in 38.46% of 
normal phenotype, it was found only 12.50% in 
homozygote (TT) and 7.69% in heterozygote 
patients. Most of the patients with MTHFR poly-
morphism had mild and moderate severity of 
psoriasis. Decrease in folate usage due to 
MTHFR polymorphism may affect the reproduc-
tion rates of the keratinocytes which have fast-
er turnover and the cells which continues DNA 
synthesis and consequently may lead milder 
forms of psoriasis. Furthermore, DNA methyla-
tion may also decrease especially psoriasis 
severity by modifying or changing transcription 
of tumor suppression genes in occurrence of 
the disease. Ruchusatsawat K et al. reported 
that the promoter demethylation may play an 
important role in skin pathogenesis by enhanc-
ing SHP-1 isoform II transcription in psoriatic 
skin lesions [7]. 

Investigations about MTHFR gene polymor-
phism association with psoriasis vulgaris in dif-
ferent countries showed conflicting results [16, 
18-20]. These contradictory findings were pos-
tulated to the probable differences in ethnici-
ties. The frequency of the MTHFR 677T allele 
varies substantially in different regions of the 
world and among ethnic groups. MTHFR C677T 
polymorphism prevalence is ranges from 0.20 
to 0.55 among different populations [22-25]. It 
is hard to claim the association of psoriasis of 
which 2-3% incidence, with such a gene muta-
tion with a higher incidence in population. 

Folate and vitamin B12 levels are major deter-
minants of Hcy levels [26, 27] and MTHFR gene 
had strict interactions with those molecules in 
metabolic cycle. Notably, low plasma folate 
concentrations have previously been reported 
among psoriatic patients [15, 28, 29]. Ma- 
labsorption and increased utilization of folate 
for DNA synthesis in skin cells have been pro-
posed to be the cause [28, 29]. In contrast to 
these findings, no correlation between plasma 
folate concentrations and PASI scores was 
observed by Weger et al. [16]. In our study, 

Table 1. Demographic data of patients with 
psoriasis
Males, n (%) 49 (81.66)
Females, n (%) 11 (18.33)
Mean age, (years ± SD) 33.7±14.1
BMI 24.3±4.4
PASI ort. ± SD 7.2±4.6
Vit B12 (pg/ml) 344.9±251.9 
Hcy (µmol/l) 15.8±9.2 
Folate (pg/ml) 3.7±1.7
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patients also had normal plasma folate levels 
and there was no association between folate 
levels and PASI score. As for vitamin B12, two 
previous studies yielded conflicting results [14-
16]. While Vanizor et al. [14] reported signifi-
cantly lower plasma vitamin B12 levels among 
psoriatic patients, Malerba et al. [15] and 
Weger et al. [16] were unable to confirm this 
finding. In the present study, plasma vitamin 
B12 levels were in the normal range in our 
patients as well. 

The MTHFR gene polymorphism was reported 
to be associated with hyperhomocysteinane-
mia which has deleterious effects on the car-

diovascular system [9, 
29]. Therefore, psoriasis 
vulgaris patients with 
MTHFR gene polymor-
phism may be at greater 
risk of cardiovascular dis-
eases and thromboem-
bolic events. Recent stud-
ies showing significantly 
increased mean plasma 
Hcy concentrations in 
psoriasis patients com-
pared with control sub-
jects [14-17]. Plasma Hcy 
levels were also high in 
our study group (>12 
μmol/L). Furthermore, we 
demonstrated a signifi-
cant relationship bet- 
ween MTHFR gene poly-
morphism and Hcy levels. 
In comparison to Hcy lev-
els with gene polymor-
phism, the patients with 
TT genotype had signifi-
cantly higher levels of Hcy 
than the patients with CC 
and CT genotype; statisti-
cally significant differenc-
es between gene poly-
morphism and Hcy levels 
were noted in TT and CT 

Table 2. MTHFR C677T gene polymorphism frequencies, Hcy, Vit B12, folate   levels and PASI scores
MTHFR 677 genotypes n (%) PASI Hcy (µmol/l) Vit B12 (pg/ml) Folate (pg/ml)
CC 26 (43.33) 8.3±5.3 12.6±3.1 340.6±233.9 3.5±1.3
TT 8 (13.33) 6.8±4.5 24.3±20.7 382.1±275.3 3.1±0.6
CT 26 (43.33) 6.2±3.8 16.1± 6.4 337.9±270.6 4.3±2.6

Figure 1. Relationship between Hcy and PASI score.

genotype consequently (p=0.025, p=0.040 
respectively). 

Subsequently, we thought that the higher Hcy 
levels may be related to the MTHFR gene poly-
morphism rather than folate and vitamin B12 
deficiency in our study. Interestingly, Malerba et 
al. [15] recently reported a significant correla-
tion between plasma Hcy concentrations and 
PASI scores; in contrast to these findings, no 
correlation between plasma Hcy concentra-
tions and PASI scores was observed in our 
patients. Large further prospective studies are 
clearly warranted to investigate a potential role 
of Hcy, folate and vitamin B12 in psoriasis. 

Table 3. MTHFR C677T polymorphism and disease severity
MTHFR 677 PASI Total

<7 (mild)  
n (%)

7-12 (moderate)  
n (%)

>12 (severe)  
n (%)

CC 11 (42.30) 5 (19.23) 10 (38.46) 26
TT 5 (62.50) 2 (25) 1 (12.50) 8
CT 19 (73.07) 5 (19.23) 2 (7.69) 26
Total 35 (58.33) 12 (20) 13 (21.66) 60
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In conclusion, we found a relationship between 
MTHFR polymorphism and severity of psoriasis 
by PASI score for the first time in the literature. 
The genetic variation of the psoriasis patients 
may have an impact on clinical appearance of 
the disease and/or the treatment results in the 
clinical ground. Our study is a cross-sectional 
study, so our findings must be further studied 
with large prospective studies to evaluate the 
long-term severity of the disease and MTHFR 
enzyme activities of psoriatic patients with 
MTHFR polymorphism with more accurate 
results. Since plasma Hcy levels with regard to 
the MTHFR mutation were high in our study 
group (>12 μmol/L). Psoriasis vulgaris patients 
with MTHFR gene polymorphism may also be at 
greater risk of cardiovascular diseases and 
thromboembolic events. 
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