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Blood homocysteine, folic acid,
vitamin B12 and vitamin B6 levels in psoriasis patients

Psoriazis hastalarinda kan homosistein, folik asit, vitamin B12 ve vitamin B6 dizeyleri
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Abstract

Background and Design: Homocysteine, a sulfur-containing amino acid, is known to be related with autoimmunity-inflammation,
cardiovascular disease and DNA methylation. In this case-control study, we aimed to determine plasma homocysteine, folic acid, vitamin B12
and vitamin B6 levels in patients with psoriasis.

Materials and Methods: Smoking, alcohol and coffee consumption habits were recorded in adult patients with plaque-type psoriasis and
age- and sex-matched controls. Height and weight measurements were performed and Psoriasis Area and Severity Index (PASI) scores were
calculated. Fasting venous blood samples were collected to determine homocysteine, folic acid, vitamin B12, vitamin B6, glucose, total
cholesterol, triglyceride, high density lipoprotein (HDL), erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP) levels.

Results: There was no significant difference between psoriasis patients (n=43) and controls (n=47) in body mass index and alcohol and coffee
consumption. Smoking rate was significantly high in psoriasis patients. The median PASI score was 10.0 (8.3-12.8). Plasma homocysteine,
folic acid, vitamin B12, vitamin B6, total cholesterol, triglyseride, ESR and CRP values were not significantly different between patients and
the controls. HDL level was low in psoriasis patients (p=0.001). Plasma homocysteine level was higher in males than in females. There was
no relationship of homocysteine levels with patient’s age, PASI scores, ESR, CRP values and lipids. Homocysteine levels were inversely related
with folic acid and vitamin B12 (p=0.000, r=-0.436, p=0.047, r=-0.204, respectively). We did not find any relationship between homocysteine
and vitamin B6 levels.

Conclusion: There was no increase in plasma homocysteine levels in psoriasis patients we followed up. Homocysteine level increases in
inflammatory disorders and this increase is accepted as a cardiovascular disease marker. Homocysteine homeostasis may be balanced in our
patients because of the genetic background and/or nutritional habits in this population
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Amag: Homosistein kardiyovaskdler hastalik, otoimmunite-enflamasyon ve DNA metilasyonu ile iliskilendirilen slfir iceren bir aminoasittir.
Bu olgu-kontrol calismasinda psoriazisli hastalarda plazma homosistein diizeylerinin ve homosisteini etkileyen folik asit, vitamin B6 ve
vitamin B12 dlzeylerinin belirlenmesi amaglanmistir.

Gereg ve Yontem: Poliklinigimizde takip edilen eriskin plak tip psoriazis hastalari ile yas ve cinsiyet uyumlu kontrol grubunda alkol, kahve
ve sigara tilketimi sorgulandi, katiimcilarin boy ve agirliklan 6lclildii. Hastalarin Psoriazis Alan Siddet indeksleri (PASI) hesaplandi. Sabah
aclik kan ornekleri alinarak homosistein, folik asit, vitamin B12, vitamin B6, kan sekeri, serum total kolesterol, trigliserid, yiksek yogunluklu
lipoproteinler (HDL), eritrosit sedimantasyon hizi (ESH) ve C-reaktif protein (CRP) degerleri calisildi.

Bulgular: Psoriazisli hasta (n=43) ve kontrol grubu (n=47) arasinda viicut kitle indeksi, alkol tiiketimi ve kahve tiketimi agisindan anlamli
farklilik yoktu. Medyan PASI 10,0 (8,3-12,8) idi. Sigara kullanan kisi orani psoriazisli hastalarda anlamli yiiksekti. Psoriazisli hastalar ile kontrol
gurubu arasinda plazma homosistein, folik asit, vitamin B12, vitamin B6, total kolesterol, trigliserid, ESH ve CRP degerleri agisindan anlamli
farklilik olmadigi géruldd. HDL-kolesterol dizeyi hasta grubunda daha distkti (p=0,001). Serum homosistein dizeyi erkeklerde kadinlara
gore daha yiksek saptandi (p=0,014). Serum homosistein diizeyi ile katilimcilarin yasi, PASI, ESH, CRP ve lipid degerleri arasinda herhangi
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bir iliski saptanmadi. Homosistein dizeyi ile folik asit ve vitamin B12 arasinda ters iliski vardi (sirasiyla p=0,000, r=-0,436, p=0,047, r=-0,204). Homosistein ile

vitamin B6 arasinda iliski saptanmadi.

Sonug: izlemimizdeki psoriazis hastalarinda plazma homosistein yiiksekligi gérilmemistir. Enflamatuvar hastaliklarda yiiksek diizeyde saptanan ve yiiksekligi
kardiyovaskdiler hastalik risk belirteci kabul edilen homosistein, bu hasta populasyonunda genetik ve/veya beslenmeyle iliskili ¢zelliklerden dolayl dengede

tutulmus olabilir.
Anahtar Kelimeler: Psoriazis, homosistein, folik asit

Introduction

Psoriasis is a multifactorial inflammatory skin disease, which is assumed
to be Tell-mediated and to result from a polygenic predisposition.
It is characterized by hyperproliferation and poor differentiation of
epidermal keratinocytes. Many studies conducted in recent years have
shown that psoriatic patients, especially those with severe psoriasis,
have increased risk of cardiovascular disease (CVD) and mortality
associated with CVD'3. The usual CVD risk factors, such as metabolic
syndrome, smoking, and alcohol consumption that often accompany
psoriasis, the lipid-(cyclosporin and acitretin) and homocysteine-
elevating (methotrexate) effects of the drugs used for treating
psoriasis, and inflammation in the pathogenesis of psoriasis that show
apparent parallelism with atherosclerosis are thought to contribute to
this predisposition*?. After the studies made in 1990s where high levels
of homocysteine were found in plasma samples of subjects who had or
would likely to have a history of myocardial infarction, ischemic stroke
or peripheral vascular disease and the association of homocysteine
with atherosclerosis and hypercoagulability had been shown®'?, along
with increased attention to the comorbidities of psoriasis, as far as we
know, 19 studies have been conducted to explore homocysteine levels
in these patients. Homocysteine level was found to be high in 12 and
normal in 7 of these studies'*3".

Since this sulfur-containing amino acid is not taken through diet
and not producing protein, homocysteine is formed via methionine
catabolism®'?7.  Homocysteine is formed by demethylation of
methionine, which is abundant in animal protein and is the core
determinant of the methylation cycle'*2. Homocysteine is metabolized
through two pathways: One of these is the remethylation cycle where
homocysteine is reconverted into methionine. Folic acid and vitamin
B12 serve as cofactors in this cycle where DNA methylation takes place
simultaneously. This pathway has the potential of playing a role in the
pathogenesis of psoriasis regarding that DNA methylation affects the
gene regulation and cell differentiation®3*. The other pathway is the
transsulphuration where homocysteine is converted into cystathionine
with the mediation of vitamine B6°2. Besides CVD, other conditions
causing or accompanying hyperhomocysteinemia include folate,
vitamin B6 and vitamin B12 deficiencies associated with poor dietary
intake as well as, smoking, alcohol and coffee consumption, advanced
age, menopause, renal failure, autoimmune diseases, diabetes mellitus,
osteoporosis, neuropsychiatric disorders, cancer, thyroid diseases,
birth defects, and various medications®'"*>, Conditions causing
elevated homocysteine include genetic defects of enzymes such as
methylenetetrahydrofolate reductase (MTHFR), methionine synthase
and cystathionine f synthase’. The most common defect seen
worldwide is mild or moderate hyperhomocysteinemia accompanied
by single nucleotide polymorphism in the MTHFR enzyme, which has
been found to be associated with psoriasis in some studies®!"36:37,
Since plasma homocysteine level is affected by eating habits*® and
the genetic polymorphisms of the enzymes involved in its metabolism
differ depending on the geographic region and ethnicity', we aimed at

investigating plasma homocysteine and homocysteine-related vitamin
levels in psoriatic patients living in our region.

Materials and Methods

Patients with plaque psoriasis, who attended our outpatient clinic,
were included in the study. Dermatology outpatient clinic patients,
hospital staff and patient relatives who had no psoriasis constituted
the control group. Those who received systemic treatment for psoriasis
in the past one month, were known to have a liver, kidney or thyroid
disease, and those with a history of an autoimmune disorder, diabetes
mellitus or malignancy as well as those who used drugs (thiazide
diuretics, penicillamine, theophylline, oral contraceptives, azathioprine,
metformin and anticonvulsants) and vitamins that are known to
elevate homocysteine were excluded from the study. Participant
information on age, gender, duration of disease and, alcohol and
coffee drinking habits was recorded; height and weight of the subjects
were measured to calculate body mass index (BMI).The severity of
the disease was calculated using the Psoriasis Area and Severity Index
(PASI). Fasting blood samples were taken from all participants in the
morning and homocysteine levels were measured by using the High
Performance Liquid Chromatography method. Plasma folate, vitamin
B12 and vitamin B6 levels as well as fasting blood glucose (FBG),
serum total cholesterol, triglyceride, high density lipoprotein (HDL),
thyroid stimulating hormone (TSH), urea, creatinine, complete blood
count, erythrocyte sedimentation rate (ESR) and Creactive protein
(CRP) values were determined. Local ethics committee approval was
obtained for the study.

Statistical analysis

In the statistical analysis, whether the quantitative data had a normal
distribution was explored using the Kolmogorov-Smirnov test. The
ttest was used in intergroup comparisons of the independent groups
for normally distributed variables and the descriptive statistics were
shown as mean + standard deviation. The Mann-Whitney U test was
used for intergroup comparisons of the variables not showing a normal
distribution and the descriptive statistics were given as medians (25-75
percentiles). The qualitative data were analyzed with the chi-square test
and the descriptive statistics were shown as n (%). The relationships
between the variables were assessed using Spearman'’s correlation
coefficient. A p value of less than 0.05 was considered statistically
significant.

Results

The study included 50 psoriatic patients and 48 controls. Forty-six of
the 98 participants were female and 52 were male with the mean
age of 37.1£12.5 (18-73) years. The mean BMI of the subjects was
25.7+4.9 (range: 17.3-38.2). There was no significant difference in BMI
between the patient and control groups (Table 1). Coffee and alcohol
consumption habits of the patient and control groups were similar, but
the rate of smoking was significantly higher in the psoriatic patient
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group compared to that in the control group (Table 1). The median PASI
value in the patients was 10.0 (range: 1.4-37.5).

Assessment of the patients’ biochemical parameters showed that none
of the participants had any findings of renal disease or hematological
malignancy that would influence homocysteine levels. Four psoriatic
patients had high FBG and three had high TSH; whereas one subject in
the control group had a high level of TSH.

Folic acid level was below normal (<3 ng/mL) in 2 subjects in the
control group. Vitamin B6 level was within the normal values in all
participants. Vitamin B12 level was below normal (<193 pg/mL) in 18
persons (36%) in the patient group and 20 subjects (42.6%) in the
control group. A high homocysteine level (>15 pmol/L) was found in 12
persons (28.6%) in the patient group and in 13 (27.3%) in the control
group. The analysis made for excluding participants with abnormal
FBG and TSH levels showed that there was no statistically significant
difference in plasma homocysteine, folic acid, vitamin B12, vitamin B6,
total cholesterol, triglyceride, ESR and CRP values between the psoriasis
group and the control group. HDL-cholesterol level was statistically
significantly lower in the patient group (Table 2). Serum homocysteine
level was found to be significantly higher in males (16.6+4.6 umol/L)
than in females (13.2+3.9 pmol/L) (p=0.014). No correlation of
homocysteine level with the age of the participants and PASI, ESR, CRP
and lipid values (p=0.05). There was a reverse and moderate correlation
between homocysteine level and folic acid (p=0.000, r=0.436) and a
reverse and weak correlation between homocysteine level and vitamin
B12 (p=0.047, r=0.204). No correlation was found between the levels
of homocysteine and vitamin B6 (p=0.05).

Discussion

The prevalence of hyperhomocysteinemia in the general population
is 5%°°. One of the congenital causes of high homocysteine is
homocystinuria that occurs as a result of cystathionine (3 synthase
defect and its incidence is 1:200.000. If not treated, at least half
of patients with severe hyperhomocysteinemia (>100 pmol/L) will
develop thromboembolic events and a resulting CVD in their childhood
or adolescence with increased mortality at an early age®. In view of this

various studies have shown that high levels of homocysteine cause
endothelium dysfunction leading to tendency to develop thrombosis,
vasodilatation response disorder and cytotoxic effect in endothelium’.
Studies are being carried out in recent years to reveal whether or
not high homocysteine contributes to atherogenesis through DNA
hypomethylation®.

Besides atherogenesis, homocysteine is also linked to inflammation
and autoimmunity. With its ability to bind to special proteins and to
modify them, homocysteine may cause formation of new antigens.
There is growing evidence that hyperhomocysteinemia not only
represents a risk factor for the development of CVD accompanying
inflammatory and autoimmune diseases, but also plays a role in the
onset and progression of tissue damage underlying the disease®.
Homocysteine and its various derivatives have been shown, depending
on their concentration, to activate T cells or cause their apoptosis.
Stimulation of mononuclear cells or isolated T cells in the presence
of homocysteine results in an apparent increase of type 1 cytokines
such as interleukin (IL)-2, interferon-y, tumor necrosis factor-a and
IL-10, but not type 2 cytokines such as IL-4 and IL-5%". Production of
homocysteine is associated with proliferating activity of peripheral
blood mononuclear cells*. Elevation of homocysteine in rheumatoid
arthritis, inflammatory bowel disease and Behcet's disease go hand
in hand with the elevation of some inflammatory markers and there
are evidences that homocysteine plays an immuno-inflammatory
activation triggering and/or aggravating role in these diseases®.
In brief, homocysteine is an amino acid, the blood level of which is
elevated through immuno-inflammatory activation and which can also
cause immuno-inflammatory activation itself initiating autoimmune
diseases®. In psoriasis, also an inflammatory disease, homocysteine-
related pathogenetic studies are about the DNA methylation which
occurs during the homocysteine transformation into methionine.
DNA methylation is a leading epigenetic factor that is thought to be
responsible for the pathogenesis of psoriasis®. “Epigenetic” represents
the factors that cause changes in phenotype through modification of
gene functioning without a change in gene sequence. This concept can

Table 2. Blood parameters of participants

and other observat|ons,.l\/IcCuI|y introduced in 1969 the horpocystepe Psoriasis Control -
theory of atherosclerosis'?. Vascular endothelium has a vital role in -
establishing the balance between pro- and anti-coagulant factors and I(—|om<|>/c8/)steme 13.0(10.5-14.9) 14.0 (12.3-18.8) 0.231
KMo
Table 1. Clinic characteristics of participants Folic acid 7.7+2.6 6.6+2.9 0.740
Patients Controls p (ng/mL)
Vitamin B12 253.1+£116.2 230.1+83.4 0.214
Age 37.8+13.2 36.4+11.8 | 0.494 (pg/mL)
=— 21729 FM) | 25/23 /M) | 0.230 Eﬁga/r[m)m B6 14.6 (14.2-19.2) 17.0 (14.3-22.2) 0.081
BMI 26.5+£5.2 25.0+4.4 0.177 HDL-cholesterol | 42.7+10.5 50.4+11.9 0.001
P : : (mg/dL)
Rate of smoking S0l 1Tk <0.001 Cholesterol 175.5 (157.5:211.0) | 184.0 (160.7-217.2) | 0.820
Rate of using alcohol 19.6% 18.2% 0.867 (mg/dL)
Triglyceride 102.0 (72.5-142.0) | 80.0 (60.5-121.2) 0.089
Coffee 1(0.252) 1(0.251) | 0.169 (mg/dL)
(IR OIATHCI TS ESR 24.0 (10.029.0) 13.0(10.025.0) | 0.129
PASI (RO CRP(mg/L) | 1.23(0.2-3.1) 1.13(0.52.8) 0.952
7% [reiretts, (VR W e, EIE Elotly mess fime @ (A1 Pomests ites amel Sareyy Tnte HDL: High density lipoprotein, ESR: Erythrocyte sedimentation rate, CRP: C-reactive
protein
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explain the reason why, for instance, psoriasis develops in one of the
monozygotic twins and does not in the other although they both have
the same genetic and similar environmental factors. There have been
studies demonstrating various genes in cells in the epidermis, blood or
bone marrow were less or more methylated in patients with psoriasis
compared to that in controls. Some of these genes are associated with
proliferation and differentiation. Therefore, in diseases accompanying
high homocysteine and DNA methylation disorder may be a part of
the process®.

Contrary to the data supporting the possibility of homocysteine being
involved in the pathogenesis of psoriasis, no difference was found in
our study between the psoriatic patients and controls in the plasma
homocysteine level or the folic acid, vitamin B12 and vitamin B6
values that affect the homocysteine level. In addition, there was no
correlation between disease severity and the level of homocysteine.
Similar to our results, blood homocysteine values were shown to
remain unaffected by psoriasis also in five studies conducted in our
country as well as in various studies in Spain and Malaysia (Table 3)'*
1. However, unlike these results, patients with psoriasis were found
to have high blood homocysteine in other five studies again in our
country and five in Italy and one each in Ireland and Norway?®3'. In
the literature, studies showing psoriasis being accompanied by high
blood homocysteine seem to be predominant (Table 3). The reason
for this coexistence is still not fully understood, but one of the
propositions is that fast keratinocyte proliferation in psoriasis increases
folic acid consumption or microinflammation accompanying psoriasis
in colonic mucosa*“ reduces folic acid absorption leading to folic acid
deficiency which results in elevation of homocysteine?>2¢. No folic acid

deficiency was found in psoriatic patients in this study, but as in many
other studies, we observed a reverse correlation between folic acid
and homocysteine'"*'. When the studies investigating homocysteine in
psoriasis are reviewed in this sense, a statistically significant folic acid
deficiency accompanying the condition was seen in seven of nine studies
where high homocysteine was found and an insignificant deficiency in
one. Normal folic acid was found in only 1 of this 8 studies. Therefore,
high homocysteine in psoriasis seems to have a parallel course to folic
acid deficiency, and as mentioned shortly before, high homocysteine
may be found secondary to folic acid deficiency. In a study by Refsum
et al.>" where high homocysteine in psoriasis was first detected as far
as we know, it was reported that methotrexate therapy temporarily
caused elevation of homocysteine after each dose; hence, elevation of
homocysteine was considered a sensitive indicator of antifolate effect
of methotrexate therapy. Homocysteine was observed to go down
to its pre-dose level during dose intervals in that study. A decrease in
homocysteine observed after a high dose of methotrexate therapy
given to cancer patients have been explained by the folic acid rescue
therapy given after this therapy or by homocysteine secreted from highly
proliferated cells being rapidly lost as a result of cytotoxic drug effect®'.
Folic acid is a water-soluble vitamin that perishes under high heat; it is
found naturally in a large variety of foods including spinach, cabbage,
broccoli sprouts, beans, legumes, meat, poultry, yeast, oranges, wheat
bran and whole grains®*. One of the speculative explanations for not
encountering high levels of homocysteine in psoriatic patients in our
region may be that they meet their need for large amounts of folic
acid through their habit of consuming an abundance of vegetables

Table 3. Studies where plasma homocysteine levels are explored in patients with psoriasis

Hc B12 Fol Pso/C CcVvD PASI S-Cr DM HT BMI DL Sm
Gaziantep (13) = %) @ 50/40 20.3 %) = 1 = = @
Isparta (14) = %) (4] 56/53 6.1 - - - = 1 =
Malaysia (15) = = = 41/43 8.9 - %] 4] (4] %) 4]
Spain (16) = @ @ 50/50 15.6 @ = = = 1 =
Konya (17) = @ @ 56/33 8.3 + = = = 4]
Ankara (18) = = = 70/70 5.8 + - @ %) @ )
Kayseri (19) = = | 40/40 5.3 - - %) = 1 %)
The present study = = = 43/47 10.0 - - %) = 1 1
istanbul (20) 1 N l 60/- 7.2 = @ @ @ @ @
istanbul (21) 1 = | 20/20 13.7 + - - = - )
Trabzon (22) 1 | A 30/30 53 - @ @ @ 1 -
Hatay (23) 1 @ 51/32 6.6 = = = = 1 =
Konya (24) 1 @ %) 42/48 10.6 - - = = @ -
Italy (25) 1 @ @ 52/24 @ + @ @ @ @ @
Italy (26) 1 = | 40/30 9.8 + = @ = @ =
Italy (27) i b U 98/98 20 = @ @ @ @ @
Italy (28) 1 4] @ @ 4] + @ @ @ %] @
[taly (29) 1 4] ! 172/198 10.3 = = = = = 1
Ireland (30) 0 @ = 20/20 12.8 - = 1 1 @ 1
Norway (31) 1 @ U 13/- ] %] @ @ @ @ @
Hc: Homosistein, B12: Vitamin B12, Fol: Folic acid, Pso/C: Number of people in patient and control groups, CVD: Cardiovascular disease (+/-:Not excluded, -: Excluded),
S-Cr: Correlation between disease severity and Hc (+: Correlation, -: No correlation), DM: Diabetes mellitus, HT: Hypertension, BMI: Body mass index, DL: Dyslipidemia,
Sm: Smoking, =: Same as control group, 1: Higher than control group, |: Lower than control group, @: No data.
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and herbal foods. Folate and vitamin deficiencies have been observed
to accompany hyperhomocysteinemia in inflammatory-autoimmune
diseases other than psoriasis*. This coexistence has been explained
by stating that folate and vitamin B12, which are very vulnerable to
oxidation, may have been destroyed due to the oxidative stress caused
by inflammation or that the molecules crucial for DNA synthesis and
repair may have been depleted by the actively proliferating immune
system cells*.

A positive correlation was found in at least half of the studies exploring
the relationship between homocysteine level and severity of psoriasis
as shown in Table 3. In other words, blood homocysteine level goes
up as the severity of disease increases in some psoriatic patients. This
correlation was observed in both some of the studies that found high
homocysteine and those that did not. However, no such correlation
was found in our study. This result may suggest that folic acid deficiency
that occurs through fast keratinocyte cycle in the large body areas or
through immune cell proliferation as in the proposition mentioned
above could not be compensated in some psoriatic patients but could
be compensated in some others. Such variations can be expected in
a disease, the pathogenesis of which is multigenic and multifactorial.
When we compared studies reporting normal homocysteine levels with
those reporting high levels in patients with psoriasis, we observed that
there was no significant difference in the severity of psoriasis (mean
PASI: 10.7 vs. 10.0). The number of studies excluding subjects with a
history CVD and those not excluding was also similar (Table 3). Therefore,
the presence of higher homocysteine in some psoriatic patients does
not seem to be explainable by inclusion of patients with more severe
disease in these studies. Similarly, inclusion or exclusion of patients
with a history of CVD probably cannot be an explanation of finding
high versus normal homocysteine levels in patiens with psoriasis. The
other factors causing elevated homocysteine such as obesity, diabetes
and smoking were not dealt with in near half of studies in which high
homocysteine was found. These conditions that often accompany
psoriasis have the potential to contribute to the result.

Another point of concern in studies performed on psoriatic patients
and involving homocysteine levels has been the genetic polymorphism
of the MTHFR enzyme. Missense mutation that occurs when T localizes
instead of C in the 677" nucleotide of the gene coding this enzyme
leads to decreased enzyme activity. This enzyme enables conversion of
homocysteine into methionine and formation of methyl donors that
contribute to DNA methylation. Decreased enzyme activity results in
elevation of plasma homocysteine levels*. The prevalence of MTHFR
C677T polymorphism ranges between 20% and 55% in various
populations?’. The MTHFR C677T polymorphism in psoriasis patients
has been studied in Turkey (47,48), Iran (36), China (37), Malaysia (49),
Czech Republic (50), and in Australia (51) and different results have
been obtained as was the case in blood homocysteine levels.

In China, where the first study on the subject was conducted, the
prevalence of TT genotype was found to be high in patients with
psoriasis (n=39)*”. Similarly, the prevalence of T allele containing
genotypes was found to be significantly higher in psoriatic patients
in Hatay (n=96) and in Iran (n=100) compared to controls*®%. It
was shown in a study conducted in Istanbul in 60 patients without
a control group that the blood homocysteine levels were high in the
psoriatic patients with TT and CT genotypes®. However, the MTHFR
gene polymorphisms in 310 psoriatic patients in Austria, 410 in the
iurkderm.orgtr | § B
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Czech Republic and 200 in Malaysia did not show a genotype having
more T alleles than in controls; on the contrary, the wild-type (CC)
MTHFR genotype was more common in psoriatic patients in the Czech
Republic**>'. In Malaysia, the blood homocysteine level in patients with
psoriasis from 3 different ethnicities (Chinese, Indian and Malaysian)
was found to be similar to those in controls and the homocysteine
level was observed to remain unaffected by polymorphism. In analyses
carried out on the basis of ethnicity, the CT genotype frequency was
found to be significantly higher than that in controls only in Malaysian
psoriatic patients®. Although the MTHFR genotypes in psoriatic patients
in Australia (n=310) did not differ from controls, the homocysteine level
was found to be higher in 33 patients compared to that in controls®.
Two meta-analyses carried out on the publications until 2014, which
did not include any studies from our country, concluded that there was
no relationship between psoriasis and MTHFR polymorphism®2%. In
brief, both of the arguments stating that there was a different MTHFR
polymorphism in patients with psoriasis than in healthy people and that
there was a relationship between polymorphism and homocysteine are
not conclusive findings.

Conclusion

The psoriatic patients in our study were found to have plasma
homocysteine levels similar to that in controls falling within the rate of
40% in the other studies. Their folic acid, vitamin B6 and vitamin B12
valueswere also notdifferent from healthy people. Due toits relationships
with CVD, inflammation and autoimmunity, and DNA methylation with
an epigenetic effect, homocysteine may be contributing to the disease
pathogenesis in psoriasis and/or the pathogenesis of its comorbidities.
However, as seen in differences in response to treatment, patients
with psoriasis probably have heterogeneous genetic and epigenetic
backgrounds and are exposed to different environmental factors.
Therefore, patients with psoriasis who have been treated in our clinic
may have had protection from homocysteine-elevating processes due
to environmental factors and/or genetic basis. Further multicenter
studies including large numbers of psoriatic patients with and without
comorbidities that will investigate blood homocysteine values, measure
homocysteine amount in psoriatic plaque and normal skin tissues, and
investigate the effects of homocysteine on immunological pathways
in patients with psoriasis may help us understand the possible role of
homocysteine in psoriasis.
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