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Abstract

To evaluate the effect of methotrexate on serum of vascular endothelial growth factor (VEGF) reduced
glutathione (GSH) and disease severity in psoriatic patients.Aim: To estimate the impacts of methotrexate on
levels of vascular endothelial growth factor and reduced glutathione (GSH) in serum of patients with psoriasis
and to assess the efficacy and impact of methotrexate on severity of psoriasis which recognized by psoriasis area
and severity index (PASI). This is a follow up study conducted on a total 80 subjects; forty patients (25 male and
15 female) with plaque psoriasis compared to forty healthy persons (21male and 19 female). Venous blood
collected from the clinic of dermatology in Merjan Teaching Hospital in Hilla city/Iraq. Serum was prepared
from collected blood, and used to investigate the effect of methotrexate on serum vascular endothelial growth
factor and reduced glutathione concentrations. The present study findings revealed a significant elevation in
serum vascular endothelial growth factor concentration and significant decrease in reduced glutathione
concentration in patients group when compared to the control group. On the other hand, the study showed
significant reduction in serum vascular endothelia growth factor level and PASI score after three month’s
duration of treatment with methotrexate, and significant elevation of serum reduced glutathione level after the
same period of treatment.

Keywords: Psoriasis vascular endothelial growth factor, reduced glutathione, psoriasis area and severity index
and methotrexate.

Introduction

Psoriasis is a chronic, recurring inflammatory skin disease that affects 1-3% of the world’s population. Plaque
psoriasis manifests itself as raised, well-isolated, erythematous and painful plaques with silvery, white scales.
The plaques are most commonly found on the elbows, knees, and lower back as well as in cosmetically sensitive
regions such as the scalp, face, hands, and feet (Yeilding et a/.2011). Hereditary predisposition, environmental
factors and immunological mediators are all involved in the pathogenesis of psoriasis (Di Nuzzo et al.2014).
There are several types of psoriasis: chronic plaque, guttate, inverse, pustular and Erythrodermic psoriasis. Each
of these types of psoriasis and the various forms within certain types can come in three levels of severity, mild,
moderate, and severe. Gender and ethnicity are two factors that are also involved in this disease. The disease
occurs with equal frequency in both genders (James et at., 2011). Accurate evaluation and objective of disease
severity in all patients with plague psoriasis is very importing for any designing therapeutic strategies , and
assessing psoriasis patient progress and is invaluable for comparing and evaluating the efficacy of new
treatments give to psoriasis patients in clinical trials . Traditionally, assessments of psoriasis severity in plaque
psoriasis patient depended on the treating physician's appraised of the signs of disease that be visible, can be
done by using psoriasis area and severity index (PASI) (Krueger ,, 2000). In addition to topical treatment, there
are various types of systemic agents used for psoriasis treatment include methotrexate; acitretin; cyclosporine
and biologics therapy as a common anti-psoriatic drugs. Methotrexate (MTX) is an antimetabolite and antifolate
drug used in treatment of cancer, autoimmune diseases and It is also used in the treatment of psoriasis
(Bertino,2000 and Thomas &Aithal,2005).

Many inflammatory molecules like cytokines, chemokines, and growth factors were shown to have a
role in psoriasis pathogenesis. Actually, it was known that several immune cells such as T-helper1(Th-1) and T-
helper17(Th-17) were involved in the development of psoriasis, and anti-psoriatic drugs were directed to inhibit
T-cells and interleukins to achieve partial or complete remission of psoriatic lesions(Coimbra et al.2010 and Luo
et al 2010).

Angiogenesis process is the physiological process which formation of newly capillaries form
established blood vessels, and it is an important process in growth and development (Risau et al.1992).
Angiogenesis is a key feature in psoriatic skin, which is associated with local and systemic elevation of
angiogenic cytokines including vascular endothelial growth factor (VEGF) which fluctuates in line with disease
activity. Psoriasis is a skin condition where skin becomes red and irritated. The disease also involves
inflammation, angiogenesis, and vascular remodeling. In 2006, a study was conducted to see if VEGF played a
role in psoriasis, and the researchers found that overexpression of VEGF, HIF-10, and MMP-2, leads to the
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inflammation and angiogenesis seen in patients with psoriasis(Simonetti et a/.2006).

The worsening of psoriasis has been linked with oxidative stress (Rocha-Pereira e al.2004).

Disorders in the antioxidant defense mechanisms are known to be involved in the pathogenesis of
psoriasis (Wozniak ef al. 2007 and Zhou et al. 2009). Antioxidants are the body’s premier resource for protection
against the diverse free radical and other oxidative stressors to which it invariably becomes exposed(Cross et al.
1987).The antioxidant defense system is sophisticated and adaptive,and GSH is a central constituent of this
system(Kidd,1991).

Materials and Methods:

Materials

Subjects:

This a follow up study was conducted through the period from October 2014 till August/ 2015. A total of 80
age-sex matched subjects were enrolled, 40 apparently healthy individuals(21 male and 19 female) and 40
patients (25 male and 16 female) presented with moderate to severe plaque psoriasis attending to the
dermatology outpatient clinic of Merjan Medical Teaching Hospital in Hilla City.

Every patients had been asked about name , address, age, onset of disease, site of lesions, smoking and
alcoholism(questionnaire). Exclusion criteria include: hypertension, diabetes, patients on specific medications,
pregnancy, hepatitis or other liver diseases and any other medical or dermatological diseases.

Blood Sampling:
Five milliliters of venous blood sample were drawn (at the baseline or zero time sample) from each patient by
vein puncture and poured slowly into plain tubes. The same quantity of blood was collected from control
subjects, and a second sample was withdrawn from the patients group after three months from the starting MTX
treatment. The samples were left at room temperature for thirty minutes to two hours for clotting, then
centrifugation of samples were done for 10-15 minutes at 1000°g, and then serum were separated into several
parts:

Aliquot of serum is transfer into 1ml Eppendorf tube, which was used to measure vascular endothelia
growth factor and another amount of serum into1ml Eppendorf reduced glutathione . The tubes were stored at -
20 centigrade until analysis.

Methods:

Serum vascular endothelial growth factor concentration was measured by Cusabio(China) kit. Serum levels of
was reduced glutathione determined by Cusabio (China) kit too. The effect of methotrexate drug on psoriatic
lesions was appreciated or calculated by PASI score.

Statistical analysis:

Statistical analysis was performed by using SPSS version 20.0 (SPSS Inc., Chicago, IL, USA). The normal
distribution was conformed correlation analysis, independent t-test was used to estimate differences between two
groups in continuous variable as well as the repeated measurement used to estimate the differences between
before treatment with MTX, after one month and after three month from treatment levels of the measured
parameter among patient group. Result are reported as mean and stander deviation (mean+SD) unless otherwise
indicated. A p-value of < 0.05 was considered as a lowest limit of significant. (Daniel, 1999).

1-Age and body mass index (BMI) Differences among psoriasis Patients and Control:

Forty adults with plaque psoriasis disease was taken as patients group (25 male and 15 female), and forty
apparently healthy adults (21male and 19 female), as control group were enrolled in this study. Found that the
mean + SD of age in psoriasis group (male and female) and control group (male and female) as shown in table
(1). Which show there was no significant difference between the two groups as P-value of < 0.05.

Table (1): The number of subjects (patients group and control group), gender and mean age.

Mean +SD Age(years)
Groups Total No. Male Female
Male Female
Patients 40 25 15 42.72+10.25 41.33+10.37
Controls 40 21 19 41.29+9.93 36.11+9.98
P-value 0.63 0.14

P-value < 0.05 is significant.
In this study table (2), show significant increase (p< 0.05) in body mass index of psoriasis group (male
and female) compared with those of the control group (male and female).
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Table (2): The means and standard deviation of body mass index (BMI) (kg /m?) for psoriasis and control

sroups according to sex.
z
= Total Mean + SD
= Subjects Number
= (female)/(m Male Female
2 ale)
= A A
T Psoriasis 40 (25/15) 28.53+2.75 27.39+1.34
2 E group
B B
Control 40 (21/19) 25.65+2.39 25.61+1.86
group

- Values are mean £SD.

- The value with different capital letter are significant at P <0.05 level.

2-The values difference of psoriasis area severity index (PASI) score of psoriasis patients before and after
(one month’s and three months) of administration of methotrexate drug:

The results in table (3) show, there was a significant decrease values difference of psoriasis area and severity
index (PASI) score of forty plaque psoriasis patients (male and female) between before treatment and after
treatment with MTX (after one month's and after three month's from administration of methotrexate therapy).
Finally, the values of patients after one month's compared with after three month’s from administration of
methotrexate therapy, considered statistically significant decrease at P-value < 0.05.

Table (3): The values difference of psoriasis area and severity index (PASI) score by patients before and
after one month’s, after three months of administration of methotrexate drug according to sex.

Patients before | Patients after one | Patients after three month
Parameter Gender treated with month of treated with | of treated with
methotrexate methotrexate methotrexate
(a) (b) (c)
Psoriasis area | Male 38.09+ 8.77 17.53+4.18 7.18+2.81
and severity (a) (b) ©
index (PASI) Female 32.12+7.95 15.44+5.31 5.5542.22
Score

- Values are mean £SD.

- The value with different small letter significant at P< 0.05 level.

3-Serum vascular endothelial growth factor (VEGF) concentration (pg/ml):

The mean of VEGEF in the patient group in all follow up study period at before treatment and after (one months
and after three months) from administration of methotrexate was significantly higher than the control group at
(p< 0.05),as described in table (4). During this period compared the mean of VEGF among patient at baseline
and after (one month and after three months) found significantly decrease at (p< 0.05).as shown in table (5).
Table (4): Mean difference of vascular endothelial growth factor (pg ml) of patients before and after (one
month's and after three months) from administration of methotrexate drug and control groups according
to sex.

. Patients  after | Patients after
Patients before
. one month of | three month of
Gender treated with . . Healthy control
Parameter treated with | treated with
methotrexate
methotrexate methotrexate
(A) (A) (A) B)
Male 604.31+29.54 403.69+38.79 258.65 +43.73 186.29+18.14
Vascular
endothelial (A) (A) (A) (B)
growth factor || Female 614.64+39.40 428.93+£29.91 265.59 £30.29 204.96+19.52
(pg/ml)

- Values are mean +SD.
- The value with different capital letter significant at P < 0.05 level between each patients before treatment, after

one and three months of treatment as compared with control.
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Table (5): Means difference of vascular endothelial growth factor (pg ml) to patients before and after (one
month's and after three months) from administration of methotrexate drug.

Patients before | Patients after one | Patients after three
Parameter Gender treated with | month of treated | month of treated with

methotrexate with methotrexate methotrexate

(a) (b) (c)
604.31+29.54 403.69+38.79

Vascular Male 258.65 +43.73
endothelial (a) (b) (c)
growth factor 614.64+39.40 42842991 265.59 +30.29
(pg/ml) Female

-Values are mean +SD.

-The values with different small letter significant at P < 0.05 level between patients before treatment and after
(one and three months) of treatment.

4-Reduced glutathione concentration (GSH) (wml):

Significant decrease P < 0.05 between patients group (male and female) during follow up period and healthy
control (male and female) group (table 6). As well as, when compared the patients before treatmet and after (one
months and three months) from admistreation of MTX drug ,there is significant increase at P < 0.05 between
them ,that show in table (7).

Table (6): The results difference of reduced glutathione (wml) of patients between each of before and after
(one month's and after three months) from administration of methotrexate drug and control groups.

Patients before | Patients after one LECEI it
. three month of | Healthy
Parameter Gender treated with | month of treated .
. treated with | control
methotrexate with methotrexate
methotrexate
Reduced (A) (A) (A) (B)
Glutathione Male 0.70+0.37 1.00 £0.46 1. 774£1. 19 4.02+2.55
(wml) (A) (A) (A) (B)
Female 0.60+0.54 1.31+0.40 1.70 +£0.48 3.994+2.83

- Values are mean £SD.

- The value with different capital letter significant at P < 0.05 level between patient before treatment and after
(one and three months) of treatment with healthy control group.

Table (7): Means difference of reduced glutathione (Wml) by patients before, after one month's and after
three months from administration of methotrexate drug according to sex.

Patients before | Patients after one | Patients after three
Parameter Gender treated with | month of treated | month of treated with
methotrexate with methotrexate methotrexate
(@) (b) (©
Reduced Male 0.70+0.37 1.00 £0.46
glutathione 1.77+1.19
(wml) (@) (b) (c)
Female 0.60+0.54 1.31+0.40 1.70 £0.48

- Values are mean £SD.
- The values with different small letter mean significant at P < 0.05 level between patient before treatment and
after (one and three months) of treatment as compared with control.

Discussion:

Age:

In this cohort study, the values of mean and standard deviation of age for patients (male and female) was
(42.72410.25 and 41.334+10.37). While the mean and stander deviation of age for control group (male and female)
was (41.2949.93 and 36.11+9.98), table (1). However, there was no significant (P>0.5) difference in age between
patients with plaque psoriasis as compared with healthy control, this results agrees with study done by Nilgon et
al., 2007). A specific study for psoriatic patients from Japan presented that the mean age of onset of psoriasis of
their study population was 40 years(Takahash et a/.2010). On this study, onset of psoriasis is before the age of 40
years, and in about one-third of cases, it was before the age of 20 years. Psoriasis can present at any age, the
disease is less common in children than adults, there were two peaks for the age of onset: one between the ages
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of 30 and 39 years and another between the ages of 50 and 69 years (Parisi et al.2014).

Body mass index (BMI):

Table (2) showed the results of (BMI) of this study and there was a significant increase (p<0.05) in body mass
index of plaque psoriasis group compared with those of the healthy control group. Body mass index provided a
simple numeric measure of person adiposity.The risk of psoriasis increased with the increasing levels of
adiposity, indicating a strong consistent relationship. The results of the present study indicated that psoriasis was
associated with increased body weight. This present study was in agreement with Naldi et al., (2005). During
this study, the increased body mass index indicates as a risk factor for triggering psoriasis. The chronic, low-
grade inflammatory states associated with adiposity explain the increased risk of incident psoriasis among obese
individuals (Boehncke and Schon, 2005).

Obesity has serious health consequences including hypertension, vascular disease and type 2 diabetes
mellitus. Psoriasis was first associated with obesity in several large European epidemiologic studies. Studies
from the United States also show an elevated BMI in patients with psoriasis (Herron ef al .2005).The Nurses
Health Study II, which contains prospective data from 78,626 person followed up during a 14-year period,
indicates that obesity and weight gain are strong risk factors for the development of psoriasis (Setty et al.2007).

Clinical assessment of the response to treatments by psoriasis area and severity index (PASI):

It was found during this study, there was a significant improvement in skin lesion of psoriasis that signified by
reduction in PASI score in all patients as compared to the baseline values (before treatment with MTX). The
mean of baseline value of PASI score in psoriasis pa—tients (male and female) assigned to receive methotrexate
(15 mg/week) was (38.09+ 8.77, 32.1247.95), respectively. The values of PASI score started to decline as
treat—ment continued, at the end of one and three months of treatment, the mean values of PASI score became
(17.53+4.18, 15.4445.31) and (7.1842.81, 5.55¢2.22 ), respectively; These values were significantly different
from that of the baseline , table (3). The result of this study agree with an Iraqi study done by Haider Abd Jabbar
Alammar (2015), in Baghdad University/ Medical College in Baghdad City, whose findings from forty three
patients with plaque psoriasis that indicate a decrease of psoriasis area and severity index (PASI) score and the
effect of methotrexate on psoriasis was appreciated by measuring the PASI scores in psoriatic patients, both,
before and after taking MTX . It was clearly that, the data of the present study reflects good response of patients
and improvement, sometimes with complete resolution of psoriatic skin lesions after taking the drug. Another
study done by Elghandour and his colleagues (2013) found that ,there was significant reduction in PASI score
for patients treated with methotrexate as well as significant reduction for patients treated with narrow band UVB
phototherapy alone . In addition, research work in India also plays an important role in studies of psoriasis, see
the efficacy of methotrexate, the use of which supported by immunopathogenic basis of origin of psoriasis in the
treatment of psoriasis, 40 patients of psoriasis having more than 20% body surface involvement during a one-
year period treated with methotrexate for three months. The severity of disease evaluated by PASI, the results
show effective response to treatment of psoriasis. In addition, methotrexate leads to a faster clearance of disease
in early course of treatment (Gupta et al.2005). PASI score has been used for the assessment of severity of
psoriasis and as a tool to monitor response to treatment. The use of markers in combination with clinical
measures like PASI will help in better understanding the disease as well as to develop treatment strategies and
monitor responses. Serum markers like cytokines have been instrumental in understanding the pathology of skin
diseases like psoriasis (Leveque et a/.2004). Treatment basis and therapeutic response experience strongly
supports the use of immunomodulators as important modalities in the treatment of psoriatic arthritis and plaque
psoriasis. Studies with these therapeutic agents, which act in different steps of the psoriatic inflammatory
cascade, have also shown significant efficacy (Scarpa et al. 2010). Severity and progression of psoriasis, as well
as its response to treatment, is variable among patients (Sua'rez-Farin“as et a/.2010). So, methotrexate has been
shown to be efficacious as a systemic therapy in the treatment of psoriasis, with controlled studies showing an
improvement in symptoms of psoriasis in approximately 60% of patients treated (Flytstrdm et al. 2008).

Vascular endothelial growth factor level (VEGF):

The results of the present study revealed a significant difference in the values of VEGF levels between psoriatic
patients (male and female) and healthy controls (male and female), and between patients before and after therapy
at the end of the follow-up period (table.4 and.5). These results are compatible with the finding of several
authors, who reported that its levels are significantly high in serum in the active stage of the disease (Coimbra et
al.2010). Vascular endothelial growth factor could also be a biomarker of the disease. Indeed, VEGF found in
higher concentration in serum of psoriatic patients in comparison to healthy control group (Nofal et al.2009).
Flisiak and his co-worker (2012) reported that the increment of the serum of VEGF became significant only in
patients with medium and sever activity of the disease. On the other hand, Shimauchi and his coworker (2013)
found, there was no significant differences between psoriatic patients and control group in the level of the VEGF.
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Because of this discrepancy, they believed that VEGF serum levels could not be a useful monitor of psoriasis
activity and/or treatment response that disagree with our present study.

The precise role of VEGF in the evolution of psoriatic lesions is to promote vascular permeability that
enhances leucocyte traffic into the dermis of psoriatic lesions, induces capillary dilatation that help to nourish the
hyperplasic epidermis (Ellis and Kreuger,2009) . The previous findings suggest that VEGF is likely a key factor
in the link between inflammation and angiogenesis in psoriasis (Simonetti et a/.2006)

When compared between the patients group before treatment and after (one and three months) from
administration of MTX (Table4.5), that was a decrease in the level of the VEGF. This result was consist with the
result of Flisiak and his coworker (2012), who found that there was decrease in the VEGF during treatment.
Methotrexate first used for its effects on keratinocytes such as inducing cellular differentiation in vitro. Low dose
methotrexate also exerts anti-proliferative effects on endothelial cells. It later suggested that the efficacy of low
dose methotrexate resided in its anti-inflammatory action on T lymphocytes. Indeed, methotrexate inhibits the
expression of adhesion molecules by both T lymphocytes and endothelial cells .It demonstrates that although
angiogenesis by itself is important, the expression of adhesion molecules by endothelial cells is a crucial step in
the recruitment of leukocytes. Therefore the perpetuation of the skin inflammation (Yazici et al. 2005 and Stinco
et al.2007).

Reduced glutathione:

Skin is a major target of oxidative stress due to reactive oxygen species (ROS) that originate in the environment
and in the skin itself. Reactive oxygen species generated during normal metabolism and are an integral part of
normal cellular function, and are usually of little harm because of intracellular mechanisms that reduce their
damaging effects. Antioxidants attenuate the damaging effects of ROS and can impair and/or reverse many of the
events that contribute to epidermal toxicity and disease. However, increased or pro-longed free radical action can
overcome ROS defense mechanisms, contributing to the development of cutaneous diseases and disorder
(Trouba et al .2002). As regard to antioxidant status, which represented in the present study by reduced
glutathione, which is the master antioxidant in the body. There was a significant decrease in the levels of GSH in
psoriatic patients (male and female) when compared to healthy controls group (male and female) table (6). A
similar finding has reported by Bariaa Ali Makii AL- Jubori (2010)in Babylon University /College of Medicine
in Hilla city whose findings were decrease of glutathione level in sixty psoriasis patients when compared with
control group. The decrease in the levels of this non-enzymatic antioxidant parameter may be due to the
increased turnover, for preventing oxidative damage in these patients suggesting an increased defense against
oxidant damage in psoriasis. Similar reports of decreased GSH has been reported in psoriatic patient (Leveque et
al.2004).

In follow up of this study and during treatment period with methotrexate, there was, significant
increase of gultathione level frome basline (betore treatment) compared to the first and third month from
treatment with MTX in psoriasis patients (male and female) (Table.7). Similar results were reported by Saadia
Saleh Mehdy Al-zeiny (2012), who found significant increase in the level of GSH in the rats group that treated
with MTX. Nevertheless, disagree with Madhyastha ez al., (2008), that approved decrease in GSH level after
MTX administration.

Conclusions:

1- The vascular endothelial growth factor have play important role in the evaluating of psoriasis severity, oral
methotrexate therapy have efficacy upon serum levels of vascular endothelial growth factor.

2-Efficacy of oral methotrexate therapy on psoriatic patient’s treatment, so have faster remission of psoriatic
lesions and this reflect the immune-modulatory anti-inflammatory role of The MTX in psoriasis.

3- Low level of serum GSH before treatment suggest that psoriasis may be an oxidative stress condition.

Recommendations:

1- Further follow up studies to psoriatic patients treated vitamin A derived like Neotigasone and study their
effects on vascular endothelial growth factor and lipid profile.

2- Study the effect of methotrexate on liver enzymes in psoriatic patient treatment with low dose of MTX.

3- Study the effects systemic treatment of on antioxidants in patients with psoriasis.

4- Folic acid is an important supplementation in psoriasis patient has treated with MTX, so it is important to
assess folic acid levels in those patients.
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