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Abstract:-

Psoriasis is a skin disease that is characterized by a chronic relapsing nature, although the clinical diagnosis of
psoriasis is easy to make , it is hard to manage satisfactorily. dysregulated angiogenesis has been detected in
inflammatory diseases and might be a cause of chronic cutaneous inflammation in psoriasis.

Narrowband ultraviolet B (NB-UVB) phototherapy is a first option treatment for severe psoriasis due to its
efficacy and safety. It applied either as monotherapy or in combination with topical ointments, oral retinoids
and/or biologic agents.

The objective of the study to evaluate the efficacy and impact of psoriasis treatment (narrowband UVB
phototherapy and/or topical treatment) on serum concentrations of VEGF and its soluble receptors(VEGFR1 and
VEGFR2) and compare post treatment levels of these parameters with the controls.

One hundred consenting psoriatic patients (males and females) aged 20-60 years who attended different medical
centers including Al-Sadr Medical City and department of laser research in AL-Najaf city and Marjan Medical
City in AL-Hilla -Iraq. Psoriasis area and severity index assessment was done for each patient. Blood samples
was collected for vascular endothelial growth factor and its receptors (1&2 ) measurement.

Psoriasis is chronic disease as the majority of the patients had disease duration of more than two years. Serum
VEGF, sVEGFR1 and sVEGFR?2 are important in the pathogenesis of psoriasis, as their level are significantly
elevated in severe form of psoriasis and both topical treatment and NB-UVB are effective in the management of
psoriatic patients.

Keywords: Serum vascular endothelial growth factor, serum vascular endothelial growth factor receptor 1,
Serum vascular endothelial growth receptor 2,Psoriasis area and severity index, Psoriasis, NBUVB.

List of abbreviation: sVEGFR= serum vascular endothelial growth factor receptor, PASI = Psoriasis area and
severity index, SD=standard deviation , ECs=endothelial cells. ELISA= Enzyme Linked Immuno Linked
Sorbant Assay. NB-UVB=narrow band ultra violet phototherapy.

Introduction

Psoriasis is a common, inflammatory, chronic and noncontagious skin disease, Although the precise cause of
psoriasis is ambiguous, psoriasis may be the consequence of two main mechanisms: a polygenic inheritance that
comprises 36 chromosomal susceptibility loci, and the other, a strong immunological component[1]. New
researches have been identified that the hyperproliferation and altered differentiations of keratinocytes that
occurred in psoriasis may link the pathways of angiogenesis and inflammation. Vessels expansion looks to show
a significant role in the development of psoriatic plaques [2].

Vascular endothelial growth factor is a chief factor of neoangiogenesis [3]. The influence of VEGF is
intermediated by VEGF receptors (VEGFRs, comprising VEGFR-1,VEGFR-2 which are principally expresses
by vascular endothelial cells (ECs). Vascular endothelial growth factor attaching one of the receptor results in
receptors stimulation and intracellular signals transductions [4]. There are inadequate information about the
probable role of soluble VEGF receptors in psoriasis [5].

The psoriatic lesion is distinguished by sharply marginated erythematous plaque with a white silvery
scale that spread in a roughly symmetrical fashion on the trunk and limbs [6].

When scales are entirely scrapped off, the basement membrane is exposed and perceived as a red moist
surface (Membrane of Bulkeley), through which dilated capillaries are noticed as red spots. Characteristically,
the amplified vascularization could be confirmed clinically by “Auspitz sign” wherever rubbing scales of
psoriatic plaque result in pinpoint bleedings. On the other hand, Auspitz sign is not sensitive or specific for
psoriasis [7].

Narrowband ultraviolet B (NB-UVB) phototherapy is a first option treatment for severe psoriasis due to
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its efficacy and safety. It applied either as monotherapy or in combination with topical ointments, oral retinoids
and/or biologic agents[8]. Vascular endothelial growth factor (VEGF) is recognized as a pivotal factor
responsible for angiogenesis in different tissues. Overexpression of VEGF can upregulate angiogenesis in
psoriatic skin if it dominates the activity of antiangiogenic factors and account for the chronicity in psoriatic
lesion [9,10]

The objective of the study to evaluate The efficacy and impact of psoriasis treatment (narrowband UVB
phototherapy and/or topical treatment) on serum concentrations of VEGF and its soluble receptors(VEGFR1 and
VEGFR2) and compare post treatment levels of these parameters with the controls.

Materials and Methods
This is a case-control study which included 150 subjects (100 patients and 50 controls) who attended different
medical centers including Al-Sadr Medical City and department of laser research in AL-Najaf city and Marjan
Medical City in AL-Hilla city from November/2013 to January /2015. Informed consents were gained from
participant. The practical's parts of this study were done at the Biology Department / College of Science
/Babylon University.

The inclusion criteria include consenting patients having chronic plaque psoriasis with PASI score >
20 aged between 20 to 60 years with no co morbid illness or any medications.

After informed written consent, Psoriasis Area Severity Index (PASI) scoring was estimated [11].

The groups of the patients are as the following
1- Group I: Includes 20 males whose age ranged from 20 to 39 years old and they are divided into two
subgroups according to type of treatment:-
A- Includes 10 males on topical treatment .
B- Includes 10 male on topical treatment and phototherapy .
2- Group II: Includes 33 females whose age ranged from 20 to 39 years old and they are divided into two
subgroups according to type of treatment:-
A- Includes 16 females on topical treatment.
B- Includes 17 female on topical treatment and phototherapy.
3- Group III: : Includes 23 males whose age ranged from 40 to 60 years old and they are divided into two
subgroups according to type of treatment:-
A- Includes 11 males on topical treatment .
B- Includes 12 male on topical treatment and phototherapy .
4- Group IV: Includes 24 females whose age ranged from 40 to 60 years old and they are divided into two
subgroups according to type of treatment:-
A- Includes 13 females on topical treatment .
B- Includes 11 female on topical treatment and phototherapy .
Once taking informed consent and the history from the patients which includes age, gender, smoking
history, disease duration and duration of present relapse, patients were exposed to whole body narrowband
UVB radiation chamber.
sVEGF, sVEGFR1 and sVEGFR2 measurements: Eight to ten milliliters of blood were collected in plane
tube without anticoagulants , the tubes were left for 30 minute at room temperatures. After coagulation, tubes
were centrifuge at 1000 xg for about 15 minutes, the serum was extracted and allocated into three parts ,and
kept at (20 C) till usage time. Serum aliquots were obtained to measure sSVEGF, sVEGFR1 and sVEGFR2
before and after treatment with NB UVB phototherapy and / or topical treatment by sensitive Enzyme Linked
Immuno Linked Sorbant Assay technique (ELISA) using ABCAM Human sVEGFRI and sVEGFR2 ELISA
Kits [12].

Statistical Analysis

Statistical analysis were done by SPSS 20.0 (SPSS Inc, Chicago, IL, U S A).

The normal distribution was confirmed for all analyzed measures. For correlation analysis, independent t-test
was used to estimate differences between two groups in continuous variables as well as the paired t-test was used
to estimate the difference between the pre and post treatment levels of the measured parameters. the Pearson's
product moment correlation was used. Results are reported as mean and standard deviation (mean +£SD) unless
otherwise indicated. P<0.05, was considered statistically significant , P<0.01, was considered highly significant
and P<0.001, was considered extremely significant [13].

Results

Of 100 patients included in the study ,43(43%) males and 57 (57%) females. The males to females ratio was
1:1.3. The mean duration of psoriasis was12.80+ 12.45years (Imonth - 40 years) (table 1). About 89 % of the
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patients had disease duration for more than 2 years.

The patients presented severe form of disease as revealed by psoriasis areas and severity index (PASI)
score (mean +SD) of 35.85 + 9.45 with range (20.76-51.97).

It was found that there was significant improvement in skin lesions (P<0.05) signified by reduction in
PASI score in group A patients (on topical treatment alone) and significant improvement in skin lesions (P<0.01)
for group B patients (on NB UVB phototherapy plus topical treatment) and there was significant difference
between the two groups(P<0.05) (table 1). This means that patients on combined therapy responded better and
had more reduction in PASI score than patients treated with topical treatment alone.
Table 1 : Psoriasis area and severity index(PASI) score (Mean +SD) for both treatment groups before and
after treatment.

Treatments groups PASI score Before PASI score After

treatment (Mean +SD) treatment (Mean =SD) P value
Group A (Patients on | 33.145+9.124 15.225+ 6.483 0.0162*
topical treatment) 0.046*

Group B (Patients on NB ] 37.812+ 10.82 7.172+ 8.767 0.004**
UVB phototherapy plus
topical treatment)

PASI : psoriasis area and severity index;*Significant difference between groups (P < 0.05);**Highly significant
difference between groups (P < 0.01).

The serum level of vascular endothelial growth factor (VEGF) concentrations was significantly higher
in both treatments groups and for all age groups of psoriatic patients when compared with the healthy controls
(P<0.001). Concerning the serum level of vascular endothelial growth factor receptor 1, VEGFRI1 was
significantly higher in both treatments groups and for all age groups of psoriatic patients when compared with
controls (P<0.001). About the serum level of vascular endothelial growth factor receptor 2, VEGFR?2 statistically
showed high significant elevation in both treatments groups (A&B) for all age groups of psoriatic patients when
compared with the healthy controls (P<0.001). (table 2 ; table 3 ;table 4; table 5; table 6; table 7 ; table 8 and
table 9) .

Firstly before we studied the effect of treatment, we compared the baseline serum level of VEGF,
sVEGFR1 and sVEGFR2 between the two groups (A&B) and we found that there were no significant
differences between the two groups for all ages groups regarding sSVEGF, sVEGFR1 and sVEGFR2 (P>0.05)

In respect to the effect of treatment, it was found that in comparison to the pretreatment level there was
highly significant improvement (P<0.01) in serum VEGF for group I (A&B) , group II(A), group III(A&B) and
group V(B) while there was extremely significant improvement (P<0.001) for group II (B)and significant
improvement (P<0.05) for group IV(A). However when we compared the post treatment level of VEGF in
psoriatic patients with the controls there was still extremely significant elevation(P<0.001) for group IV(A)
while highly significant elevation (P<0.01) in serum VEGF for group I (A&B) , group II (A), group III (A&B)
and group IV (B) and there was significant elevation (P<0.05) for group II (B).

Similarly, it was noticed that there was there was extremely significant improvement (P<0.001) for
group II(B) while highly significant improvement in VEGF R1 (P<0.01) compared to the baseline level for
group I (A&B) , group II(A), group III(A&B) and group V(B) and significant improvement (P<0.05) for group
V(A). As well as when we compared the post treatment level of VEGF R1 in psoriatic patients with the control
there was still extremely significant elevation(P<0.001) for group I(A) , group III (A) and group V (A) as well as
highly significant elevation (P<0.01) in serum VEGFR1 for group I (B) , group II (A), group III (B) and group V
(B) while there was significant elevation (P<0.05) for group II (B).

Regarding VEGF R2, we noticed that there was significant reduction (P<0.05) in serum VEGFR?2 for
group I (A) , group III(A) and group V(B) while there was high significant reduction (P<0.01) for group
IV(B)and extremely significant reduction (P<0.001) for group I(B) for group II (A&B) and group III (B).

Likewise, the comparison of the post treatment level of VEGFR?2 in psoriatic patients with the healthy
control showed that there was still significant increase (P<0.05) in serum VEGFR2 for group I (A&B) , group II
(A), group III (A) and group V (A&B) while there was insignificant elevation (P>0.05) for group II (B) and
group III (B).
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Table 2: Mean (+SD) vascular endothelial growth factor (sVEGF), sVEGF R1 and sVEGF R2
concentrations in serum of group IA patients before and after treatment in comparison with controls.

VEGF [pg/mL] SsVEGF R1 [pg/mL] SsVEGF R2 [pg/mL]

treatment treatment treatment treatment treatment treatment
patient 682.78+ 448.50+ 601.18+ 359.61+ 10956.58+ 8277.54+

206.99 142.50 102.63 93.53 2694.18 2074.36

P value 0.00127% 0.0045%* 0.037*
210.61 + 22.24 110.33 + 30.56 7083.66+ 1053.98

P value ddek ek etk ek s %
0.0001 0.0032 0.00012 0.0004 0.0023 0.022

SVEGF : serum vascular endothelial growth factor ; sVEGFRI: serum vascular endothelial growth factor
receptor]l; sVEGFR2: serum vascular endothelial growth factor receptor2. *Significant difference between
groups (P < 0.05); **Highly significant difference between groups (P < 0.01); ***Extremely significant
difference between groups (P < 0.001).

Table 3 :Mean(xSD) vascular endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2
concentrations in serum of group IB patients before and after treatment in comparison with controls.

VEGF [pg/mL] sVEGF R1 [pg/mL] SsVEGF R2 [pg/mL]
treatment treatment treatment treatment treatment treatment
patients [ 705.96+ 335.64+ 622.45+92.43 | 264.86+ 11136.58+ 7743.64+
184.89 137.16 82.66 2699.79 1529.56
P value 0.0013** 0.0001 **%* 0.0007 ***

210.61+ 22.24 110.3330.56 7083.66+ 1053.98
Pvalue [ == 0.0001 [ == 0.0021 J == o0.0000 ==  0.003 | =+ 0.0019 0.084

SsVEGF : serum vascular endothelial growth factor ; sVEGFRI1: serum vascular endothelial growth factor
receptorl; sVEGFR2: serum vascular endothelial growth factor receptor2.

*Significant difference between groups (P < 0.05); **Highly significant difference between groups (P < 0.01).
*#*Extremely significant difference between groups (P < 0.001).

Table 4: Mean (#SD) vascular endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2
concentrations in serum of group II A patients before and after treatment in comparison with controls.

VEGEF [pg/mL] sVEGF R1 [pg/mL] SsVEGF R2 [pg/mlL]

treatment treatment treatment treatment treatment treatment
patients J| 673.95+ 464.42+ 585.32+ 325.92+ 11479.55+ 8810.66=

192.54 229.16 81.61 115.52 2462.87 2981.45

m 0.002%%% 0.0001 %% 0.001%%%
195.76 + 36.77 122.13+ 31.83 7672.90+ 1743.12

P value Jf *** 0.00035 G SR **0.00431 ff *** 0.00156 }J| * 0.0286
0.0087 .00014

SsVEGF : serum vascular endothelial growth factor ; sVEGFRI1: serum vascular endothelial growth factor
receptorl; sVEGFR2: serum vascular endothelial growth factor receptor2.

*Significant difference between groups (P < 0.05);**Highly significant difference between groups (P < 0.01);
**¥Extremely significant difference between groups (P < 0.001).

87



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) LR 1|
Vol.5, No.13, 2015 ||STE

Table 5: Mean (+SD) vascular endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2
concentrations in serum of group II B patients before and after treatment in comparison with controls.

VEGF [pg/mL] sVEGF R1 [pg/mL] sVEGF R2 [pg/mL]

treatment treatment treatment treatment treatment treatment
patients J| 696.29+ 316.61+ 613.28+ 184.32+ 10893.36+ 7734.19+

182.81 113.27 121.52 54.91 2378.63 2290.89

0.0001 %% 0.0001 % 0.0001 %%
195.765 + 36.77677 122.131+ 31.83233 7672.907+ 1743.1227

#xx (0.00098 [ %0.013 w5 000298 [ *  0.023 [[##=* 0.00045 0.943

SVEGF : serum vascular endothelial growth factor ; sVEGFRI: serum vascular endothelial growth factor
receptor]l; sVEGFR2: serum vascular endothelial growth factor receptor2; *Significant difference between
groups (P < 0.05);**Highly significant difference between groups (P < 0.01); ***Extremely significant
difference between groups (P < 0.001).

Table 6: Mean (+SD) vascular endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2
concentrations in serum of group IIIA patients before and after treatment in comparison with control.

VEGF [pg/mL] SsVEGF R1 [pg/mL] SsVEGF R2[pg/mL]
treatment treatment treatment treatment treatment treatment
patients 664.97+ 465.55+ 575.56+ 407.33+ 10287.53+ 8415.30+
198.63 198.63 135.82 102.82 3966.17 2105.5
0.0013%* 0.021%* 0.041*
184.83 + 48.68 105.82 + 15.63 7309.66+ 1284.69

w0 00001 [[**  0.001 [[#** o0.0001 [+ 0.0002 ][ * 0.035
0.048

SsVEGF : serum vascular endothelial growth factor ; sVEGFRI1: serum vascular endothelial growth factor
receptorl; sVEGFR2: serum vascular endothelial growth factor receptor2.

*Significant difference between groups (P < 0.05); **Highly significant difference between groups (P <
0.01);***Extremely significant difference between groups (P < 0.001).

Table7: Mean (SD) vascular endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2
concentrations in serum of group IIIB patients before and after treatment in comparison with controls.

VEGF [pg/mL] sVEGF R1 [pg/mL] sVEGF R2 [pg/mlL]

treatment treatment [ treatment treatment treatment treatment
patients 649.60+ 378.22+ 597.74+ 289.34+ 10928.34+ 7541.43+

199.84 111.53 117.04 78.68 2615.96 2059.16

P value ][ 0.0032+* 0.0001 0.0001 %7
184.83+48.68 105.82 + 15.63 7309.66+ 1284.69

P value % .,0001 Jf ** 0.006 | *** 0.0009 i **  0.003 § *** 0.761
0.0002

SsVEGF : serum vascular endothelial growth factor ; sVEGFRI1: serum vascular endothelial growth factor
receptorl; sVEGFR2: serum vascular endothelial growth factor receptor2.

**Highly significant difference between groups (P < 0.01); ***Extremely significant difference between groups
(P <0.001).
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Table 8: Mean (+SD) vascular endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2
concentrations in serum of group IVA patients before and after treatment in comparison with controls.

VEGF [pg/mL] sVEGF R1 [pg/mL] SsVEGF R2 [pg/mL]

treatment treatment treatment treatment treatment treatment
patients JJ| 667.92+ 501.90+ 558.77+ 435.44+ 11075.05+ 8807.11+

202.82 154.47 101.19 130.59 2495.03 1773.40

W 0.03* 0.028* 0.005%*
m 200.53 + 43.57 116.71 + 19.59 7646.007+ 1592.50

W o 0.001 [ ##* 0.00045 [ *** 0.00065 [ +**0.000219 J[** * 0.035
0.001

SVEGF : serum vascular endothelial growth factor ; sVEGFRI1: serum vascular endothelial growth factor
receptorl; sVEGFR2: serum vascular endothelial growth factor receptor2.

* Significant difference between groups (P < 0.05); **Highly significant difference between groups (P < 0.01);
*#*Extremely significant difference between groups (P < 0.001).

Table 9: Mean (+SD) vascular endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2
concentrations in serum of group IVB patients before and after treatment in comparison with controls.

VEGF [pg/mL] sVEGF R1 [pg/mL] SsVEGF R2 [pg/mL]
treatment treatment treatment treatment treatment treatment
patients J| 689.21+ 405.22+ 589.06+ 318.73+ 10676.33+ 8365.50+
210.86 201.76 133.62 89.19 3702.27 2249.20
200.53 + 43.57 116.711  19.59 7646.007+1592.50

W x5 (),00021 wxx0,00023 [+ 0.0061 [+ 0027+  0.0413
0.005

SsVEGF : serum vascular endothelial growth factor ; sVEGFRI1: serum vascular endothelial growth factor
receptor]l; sVEGFR2: serum vascular endothelial growth factor receptor2. *Significant difference between
groups (P < 0.05); **Highly significant difference between groups (P < 0.01); ***Extremely significant
difference between groups (P < 0.001).

Baseline serum VEGF concentration increased in accordance with psoriasis activity demonstrated
through PASI score. Statistically significant correlation was demonstrated between sVEGF serum concentration
and PASI score while there were no associations between SVEGF levels and patients age, duration of present
relapse and duration of whole disease (P>0.05).Also both sVEGF R1 and sVEGF R2 did not demonstrate
significant association (P>0.05) with analyzed measures including PASI score (Table 10).

Table 10: Mean values (+SD) of ages, duration of the disease, its present relapse, psoriasis area severity
index (PASI) and correlation (expressed as r-value) between these measures and serum vascular
endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2 concentrations before start of the treatment

Parameters (Mean +SD) sVEGF sVEGFR1 [| sVEGFR2

Ages(years) [r__J[-.030 -0.113
38.33+13.678 > 0117 0312
Disease duration(years) El -0.149 0.037 0.187
B

12.8075+ 12.4579

0.089 0.132 [058 ]
Duration of present relapse r Jo.103 -0.029 0.042

el
PASI score El 0.784 0.116 m
|

35.853 £9.453 0.022¢ [ 0.087 0.176

SVEGF : serum vascular endothelial growth factor ; sVEGFRI: serum vascular endothelial growth factor
receptorl; sVEGFR2: serum vascular endothelial growth factor receptor2.
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*Statistically significant (P < 0.05) correlation ; r correlation coefficient.

As shown in Table 11, there were no significant difference in sVEGF, sVEGF R1 and sVEGF R2
concentrations between patients with positive family history of psoriasis and patients with negative family
history (P>0.05) as well as between smokers and non-smokers (P>0.05). Concerning the sex there were no
significant changes in serum level of VEGF, VEGFR2 and VEGFR2between males and females in addition
between patients in age group of 20-39 and in age group of 40-60 (P>0.05) .

Table 11: Mean values (+SD) of serum vascular endothelial growth factor (VEGF), sVEGF R1 and
sVEGF R2 concentrations according to the family history, smoking history, age and sex before start of the
treatment.

Parameter sVEGF P P P
+SD) value value value
Positive [ 649.919+ 231.33 589.923+ 1034.345+
Family history 0.087 J|132.415 0.668 Il 2354.765 0.141

Negative || 696.714x 154.654 611.678+ 9954376+
123.6234 2875.132

j "N o749
Negative || 694.1985+89.876 583.574+ 11136.493+
98.835 2198.9376

positive [ 653.5648+ 575.3985+ 10975.234+
Smoking history 178.736 0.287 ]| 123.986 0.498 J 2187.456

674.3598+191.869 598.6179+ 10819.412+
Sex 0.836 J(111.10772 J 0.667 | 2959.88199 i 0.676
female 682.4513+ 588.9640+ 11059.849+
190.35818 108.34053 2677.854

20-39 688.68+ 185.687 604.1189+ 11132.66+
Age(in years) 0.587 || 99.36877 0.294 § 2465.189 0.499
40-60 667.5213+ 196.5 580.6765+ 10745.96+
119.27579 3147.35457

SVEGF : serum vascular endothelial growth factor ; sVEGFRI1: serum vascular endothelial growth factor
receptorl; SVEGFR2: serum vascular endothelial growth factor receptor2.Statistically insignificant difference
between groups (P > 0.05).

Additionally sVEGF, sVEGF R1 and sVEGF R2 did not demonstrate significant association (P>0.05)
with family history, smoking history and sex (Table 12).

Table 12: Family history, smoking history, sex and correlation (expressed as r-value) between these
measures and serum vascular endothelial growth factor (VEGF), sVEGF R1 and sVEGF R2
concentrations before start of the treatment.

Parameters | sVEGF || sVEGFR1 | sVEGFR2
-0.051 0.151 0.174
Family history

D 0.760 0.364 0.289
-0.119 -0.084 0.050
Smoking history

D 0.463 0.612 0.759
|:| 0.021 -0.044 0.043

o P J__oss

SVEGF : serum vascular endothelial growth factor ; sVEGFRI: serum vascular endothelial growth factor
receptorl; sVEGFR2: serum vascular endothelial growth factor receptor2.
Statistically insignificant difference between groups (P > 0.05).

In this study, narrow band UVB phototherapy plus topical treatment are used for treatment of psoriatic
patients, for comparison, topical treatment was utilized as another therapy. With these therapies going on, all
patients responded well without any uncomfortable complaints. Concerning the changes in the parameters
studied with combination of NB-UVB plus topical therapies, we found that all parameters improved and that the
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improvement was higher( more reduction) for the treatment with NB-UVB plus topical treatment than the
treatment with topical treatment alone.

Starting with sVEGF, for group I, there was significant difference (P<0.05) between patients on topical
treatment and patients on combination of topical treatment plus NB UVB phototherapy . Regarding group III,
there was highly significant difference (P<0.01) between patients on topical treatment and patients on
combination of topical treatment plus NB UVB phototherapy(figure 1 ).

500
448.5+142.5 464.42+229.16

316.6+113.2

w w
o
o

1

H Patients on topical
treatment

N

o

o
I

M Patients on topical
treatment plus NB
UVB phototherapy

SVEGF in pg/ml
g 83

[

U O

o o
] 1

o
gub—

group I group II

Figure 1: Post treatment level of vascular endothelial growth factor for males and females with age
group of 20-39years (group I & group II).
SVEGF : serum vascular endothelial growth factor .
*Significant difference between groups (P < 0.05).
**Highly significant difference between groups (P < 0.01).
Concerning group III as well as group IV, there was significant difference (P<0.05) between patients on
topical treatment and patients on combination of topical treatment plus NB UVB phototherapy (figure 2).

600

500 501.9+154.47
E 465.55+198.63 rxﬁ\
E 400 - :l: 01.
£ ] M Patients on topical
. 300 treatment
[T 9
9 200 - , .
> M Patients on topical
e 100 - treatment plus NB

UVB phototherapy
0

P=0.0143 i i ’ ' P=0.038
group IIT group IV

Figure 2: Post treatment level of vascular endothelial growth factor for males and females with age
group of 40-60years (group III & group IV).

sVEGEF : serum vascular endothelial growth factor .

*Statistically significant difference between groups (P < 0.05).

It means that patients on combination treatment of topical plus NB UVB phototherapy responded better
and there was significant reduction in sSVEGF concerning group I, group II and group IV and highly significant
reduction regarding group III than patients on topical treatment alone. Concerning sSVEGFR1, in group I, there
was significant difference (P<0.05) between patients on topical treatment and patients on topical treatment plus
NB UVB phototherapy. Regarding group II, there was highly significant difference (P<0.01) between patients on
topical treatment and patients on topical treatment plus NB UVB phototherapy (figure 3).
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400

359.61+93.53
= . 32592411552
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% 264.86+82.66
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> 100 M Patients on topical
v treatment plus NB
UVB phototherapy

P=0.027 | P=0.001

group I group II

Figure 3: Post treatment level of vascular endothelial growth factor receptorl for males and females
with age group of 20-39years(group I & group II).
SVEGF : serum vascular endothelial growth factor ;*Significant difference between groups (P < 0.05).
**Highly significant difference between groups (P < 0.01).
Regarding group III, there was significant difference (P<0.05) between patients on topical treatment and
patients on topical treatment plus NB UVB phototherapy. With regard to group IV, there was highly significant
difference (P<0.01) between patients on topical treatment and patients on topical treatment plus NB UVB

phototherapy (figure 4).
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Figure 4: Post treatment level of vascular endothelial growth factor receptor 1 for males and females

with age group of 40-60years60years (group III & group IV).
SVEGEF : serum vascular endothelial growth factor ;*Significant difference between groups (P < 0.05).

**Highly significant difference between groups (P < 0.01).
Regarding the sVEGFR?2 , for group I, there was insignificant difference (P>0.05) between patients on

topical treatment and patients on topical treatment plus NB UVB phototherapy. Observing group II, there was
significant difference (P<0.05) between patients on topical treatment and patients on topical treatment plus NB

UVB photothera
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Figure 5: Post treatment level of vascular endothelial growth factor receptor2 for males and females with
age group of 20-39years.

SVEGF R2: serum vascular endothelial growth factor receptor2 ;*Significant difference between groups (P < 0.05).
Regarding group III, there was significant difference (P<0.05) between patients on topical treatment and patients
on topical treatment plus NB UVB phototherapy whereas there was insignificant difference (P>0.05) between
patients on topical treatment and patients on topical treatment plus NB UVB phototherapy in group IV psoriatic
patients(figure 6 ).
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Figure 6: Post treatment level of vascular endothelial growth factor receptor 2 for males and females with
age group of 40-60years.

SVEGFR?2 : serum vascular endothelial growth factor receptor2.

*Significant difference between groups (P < 0.05).

Discussion
The mean duration of psoriasis was12.8+ 12.45years (1month - 40 years) (table 1). About 63% of the patients

had disease duration from 2-10 years.

In this study maximum (89%) of the patients were found suffering for more than two years duration.
This indicate that the disease is chronic , tough in nature and resist to treatment. This finding is in accordance
with the description given by Susan Burge and Dinny wallis[14].

Familial clustering in psoriasis had been observed for many years (15). A positive family history in
55%o0f the studied sample provided another support of this concept. Moreover, it confirmed the important role of
genetics in the etiology of psoriasis especially in those with early onset (16).This figure was also in agreement
with the figure reported few years ago in the same locality (Mosul city) which was 38.5% (17).

A large-scale observational study conducted in Spain, the authors showed that, as the age of onset of
psoriasis increased, there was a progressive decrease in the incidence rates of a positive family history of
psoriasis (16). Their results pointed towards two different psoriasis subtypes: a subtype with a strong genetic
background for the disease (early onset psoriasis) and one in which genetic factors play a secondary role (late
onset psoriasis) (18).
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Association with smoking was seen in 44% of our patients which is consistent with a study of Al-
Rubaiy &Rubiay (19) on Iraqi population and they found that about 40% of the patients are smokers and also
consistent with Nisa &Qazi, (20) on indian population and they found that about 42% of the patients were
smokers. Association with smoking may be partly explained by the action of nicotine in promoting Th1 mediated
inflammation (21). Smoking induces an overproduction of IL-1B, TNF-a and TGF-$, which have been
associated with psoriasis severity (22).

The patients presented severe form of disease as revealed by psoriasis areas and severity index (PASI)
score (mean +SD) of 35.85 + 9.45 with range (20.76-51.97).and regarding the effect of treatment, It was found
that there was significant improvement in skin lesions signified by reduction in PASI score in all groups of
psoriatic patient as compared to the baseline values. In the current work, our data confirmed that both NB-UVB
plus topical treatment and topical treatment alone were able to induce a significant reduction in the PASI score
after 12 weeks of therapy and the PASI score reduction was more with mixed treatment (topical plus NB UVB
Phototherapy) than topical treatment alone(table 1).

As much as we know ,there was no matched study to our study and Flisiak and his coworkers (23) who
used only topical treatment evaluated PASI before treatment and he found that PASI varied from 4.2 to 41.2
(mean 15.8 = 1.3; median 15.1). After 14 days of topical treatment, PASI decreased to values between 0 and 4.3
(mean 1.2 + 0.2). Another study done by Elghandour and his colleagues (24) and he found that there was
significant reduction in PASI score for patients treated with narrow band UVB phototherapy alone as well as
significant reduction for patients treated with methotrexate.

Our results also are agreed with the results of Zhou his colleagues (25) who used topical treatment and
for comparison used NB-UVB phototherapy alone and they found that both of the two therapies were effective
for clinical improvement showed by reduction in PASI score .

Concerning sVEGF, our results suggest that there is extremely significant increment in SVEGF in all
psoriatic patients compared to the controls.

Our results are compatible with the finding of other several authors who reported that its levels are
significantly high in plasma in the active stage of the disease (26,27,28 and29). Nonetheless, Shimauchi and his
coworkers (2013) did not find significant differences in sVEGF levels between psoriasis patients and controls.
Flisiak and his coworkers (30) and Flisiak and his co-workers (23) reported that the increment of serum VEGF
became significant only in patients with medium and severe activity of the disease.

Dysregulated angiogenesis has been observed in inflammatory diseases and might be underly chronic
cutaneous inflammation in psoriasis (31). Several experimental studies and clinical reports suggested that VEGF
was involved in psoriasis pathogenesis, among those, transgenic over-expression of VEGF in keratinocytes in
mice resulted in skin inflammation and a phenotype resembling human psoriasis. In different psoriasis models,
anti-VEGF antibody treatment of mice, already displaying disease symptoms, resulted in an overall improvement
of the cutaneous lesions (31). Additionally, a patient with psoriasis was reported to have complete remission of
psoriasis during bevacizumab (a monoclonal antibody against VEGF) therapy for colon cancer (27). Therefore,
VEGEF is a pro-inflammatory factor in the pathogenesis of psoriasis.

Additional emerging evidence for a role of VEGF in the etiology of psoriasis comes from genetic
analyses showing an association between VEGF promoter polymorphisms and the development of psoriatic
symptoms (32).

Concerning sVEGFRI1, our results suggest that there is extremely significant increment in sVEGFRI in
all psoriatic patients compared to control.

Our result are in agreement with the finding of Flisiak and his co-workers (30) and Flisiak and his co-
workers (23) who reported that the increase of serum VEGFR1 becomes significant only in patients with severe
psoriasis.

Young and his co-workers (33) also found significantly enhanced VEGF serum levels as well as
increased levels of circulating (soluble) VEGFR-1 in psoriasis patients, although no direct correlation with
disease severity as measured by the PASI score was found in this study .

Concerning the serum level of vascular endothelial growth factor receptor 2, our results suggest that
there is extremely significant increment in sSVEGFR2 in all psoriatic patients compared to control. Our finding
disagrees with Flisiak and his co-workers (30) and Flisiak and his coworkers (23) who did not find significant
differences in VEGFR2 levels between psoriatic patients and controls. Up to our knowledge no study till now
supports our result regarding sSVEGFR2 apart from experimental study done by Man et al., (34) and Zhou et al.,
(25) who measure epidermal VEGFR1 and VEGFR?2 and they discovered that vascular endothelial growth factor
receptors (VEGFR1 and VEGFR?2) were found to be over-expressed in psoriatic epidermis compared to controls,
implicating their pathological significance in the disease. Man et al., (34) demonstrated that the overexpression
of VEGFR-1/2/3 is in psoriatic epidermis at both mRNA and protein levels. Moreover, VEGFRs were strongly
labeled in non-lesional, perilesional, and lesional psoriatic keratinocytes in all epidermal stratums in vivo.
Furthermore, exogenous VEGF and calcium could enhance the expression of VEGFRs. These results provide
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another prospective to understand the mechanism of VEGF in psoriasis. That is to say, VEGF participates in the
pathogenesis of psoriasis through two manners. One is that keratinocytes-derived VEGF induces angiogenesis to
provide essential nutriments, energy, and cells to support the hyperproliferation of epidermis in a paracrine
manner indirectly; the other one is that VEGF directly stimulates the proliferation of keratinocytes via VEGFRs
expressed on epidermis in an autocrine manner(34).

Interestingly enough, hypoxia and oxidative stress also existed in the psoriatic lesions, which might be
associated with overexpression of VEGFRs and subsequent hyperplasia of the epidermis(35 and 36).

Results of this study provide rationale for possible application of VEGF, sVEGF R1 and sVEGF R2
serum measurement as a biomarkers of psoriasis activity and predictor of possible exacerbation. As VEGF and
its receptors are currently considered as possible targets of future psoriasis therapies, their measurement could
also be useful in the evaluation of the treatment efficacy (31).

In addition, researches showed that VEGFRs were also overexpressed in psoriatic epidermis ( 25 and
34), but their real function in psoriasis remained unclear. Based on the findings that proliferation of keratinocytes
could be promoted via VEGF/VEGFRs pathway (37 and 38), and that treatment with a VEGFR tyrosine kinase
inhibitor could inhibit chronic and acute skin inflammation seen in psoriasis (39), and that the overexpressed
VEGFRs in psoriatic epidermis might be involved in the pathological process of psoriasis (25).

TNF-a upregulates VEGFR-2 expression and has been shown to stimulate angiogenesis, enhance
VEGF-mediated endothelial cell migration, and enhance wound healing (40).

TNF-a levels are elevated in psoriasis and play an important part in T-cell proliferation and disease
pathogenesis (41). Treatment with the anti-TNF-a agent infliximab improves skin and joint disease and reduces
VEGEF expression in dermal and synovial tissue with corresponding reductions in tissue vascularity (42).

As shown in Table 10, there were no associations between VEGF levels and patients age, duration of
present relapse and duration of whole disease (P>0.05).

Our results are in accordance with the finding of Flisiak and his co-workers (30). Nonetheless these
findings disagree with the finding of Al-Shobaili (43) who found that the duration of disease showed significant
positive correlations with VEGF (r=0.35, P<0.01).

Both sVEGF R1 and sVEGF R2 did not demonstrate significant association (P>0.05) with the duration
of psoriasis, its present relapse, psoriasis area severity index (PASI). These findings are in accordance with the
finding of Flisiak and his co-workers (23).

In respect to the effect of treatment, we found that in comparison to the pretreatment level of SVEGF,
we noticed that there was significant improvement in serum level of VEGF in all group of psoriatic patients who
treated with topical treatment as well as significant reduction in serum VEGFRI .

Flisiak and his co-workers (23) found that the VEGF levels appear to be reduced by 14 days standard
topical therapy in addition they found that VEGFR1 was significantly decreased after topical treatment only in
severe form of psoriasis as well as these results are in accordance with the results of Zhou et al., (25) who
measured epidermal level of VEGF and VEGFRI and found that there were significant reduction in these
parameters after topical treatment.

Regarding the serum VEGFR2, there was significant reduction in serum VEGFR2 after 12 weeks
topical treatment, our results are inconsistent with the results of Flisiak and his co-workers (23) who found that
the VEGFR2 levels appear to be not changed after standard topical therapy. In contrast this result are in
accordance with the results of Zhou and his co-workers (25) who measured epidermal level VEGFR2 and found
that there were significant reduction in its level after topical treatment.

So, by topical treatment, the conditions of lesional inflammation, hypoxia and oxidative stress were
gradually relieved, which eventually brought about remission of the disease. In the meantime, the expression of
VEGFRs declined spontaneously. So, we infer that although VEGFRs are not an initial factor, they really act as a
key intermediate in psoriasis pathogenesis, and treatments targeting VEGFRs would be of potential significance
for psoriasis.

Regarding the patients treated with topical treatment plus NB UVB phototherapy there were significant
reduction in serum VEGF after 12 weeks of treatment, our results are in agreement with results of Andrys and
his co-workers (44) who found that serum VEGF are significantly decreased after topical plus NB UVB
phototherapy treatment.

Coimbra and his co-workers (28) confirmed that the levels of serum VEGF were significantly decrease
in psoriatic patients after treatment with NB-UVB phototherapy alone. Nonetheless our findings disagree with
the results of Akman and his co-workers (27) who found that the levels of serum VEGF were significantly
increased in the groups of NB-UVB and Re-PUVA (P<0.001).

Phototherapy exerts anti-angiogenic effects. In vitro, it reduces endothelial cells proliferation and
promotes apoptosis (Deng et al., 2004). Whether these effects also apply in vivo is unclear. However, it was
observed in patients that PUVA and narrowband ultraviolet B (nbUVB) therapy reduced circulating level of
VEGF (28).
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Regarding serum VEGFRI and serum VEGFR2 , There were significant reduction in serum
concentration of both receptors. And up to our knowledge there were no study compatible to our study apart
from study of Zhou and his co-workers (25) who measured epidermal level of VEGFR1 and VEGFR2 and found
that there were significant reduction in their level after NB UVB phototherapy alone.

VEGFRs may be involved in the pathological process of psoriasis, and NB-UVB phototherapy is
effective for psoriasis by directly down-regulating the overexpressed VEGFRs in psoriatic epidermis.

We propose that NB UVB phototherapy cause inhibition of IL-23, as well as TNFa, from DCs, which
cause inactivation and proliferation of Th17 cells. Subsequently inhibition of IL-22 and IL-17, this lead to
reverse keratinocyte hyperplasia and subsequent production of VEGF and its receptors contributing to inhibition
of angiogenesis, characteristic of psoriasis lesions (34).

However when we compared the post treatment level of VEGF in psoriatic patients with the control
there was still significant elevation in serum VEGF for patients treated with both treatment modalities.

These results are in agreement with the results of Coimbra et al ., (28) who found that VEGF was still
significantly higher than the control in patients treated with NB-UVB irradiation as well as in accordance with
the results of Flisiak and his co-workers (23) who found that the VEGF levels was still significantly higher than
the control in patients treated with standard topical therapy.

Regarding the VEGF receptors ( VEGFR1 and VEGFR2) when we compared the post treatment level
of both receptors in psoriatic patients with the control there was still significant elevation in serum level of both
receptors for patients treated with both treatment modalities.

As far as we know, there were no study compatible to our results.

NB-UVB irradiation is known to upregulate VEGF and its receptors (45). However, similar results
were found for patients treated with topical treatment alone. Sustained high levels of VEGF, even at remission,
as defined by PASI score, suggest that VEGF might be important in defining the time of remission, as VEGF is
known to promote vascular permeability that enhances leucocyte traffic into the skin and alters the dermal
capillaries to express leucocyte chemoattractant molecules (46). Moreover, in addition that a residual
inflammation persists after treatment with topical treatment and NB-UVB, as CRP was still higher than the
control (28). We wonder if this residual inflammatory stimulus, along with higher levels of VEGF and its
receptors, could favour infiltration of inflammatory cells into the skin and, therefore, the development of lesions.

As shown in Table 11, there was no significant difference in sVEGF, sVEGF R1 and sVEGF R2
concentrations between patients with positive family history of psoriasis and patients with negative family
history (P>0.05) as well as between smokers and non-smokers (P>0.05).

Up to our knowledge, there is no study compatible to our study and our explanation is that the psoriasis
is a polygenic inheritance that comprises 36 chromosomal susceptibility loci (1). although some researcher
identified that there was "angiogenetic constitution’’ which could determine psoriasis susceptibility based on the
analysis of single nucleotide polymorphisms of the VEGF gene in psoriatic and healthy individuals (33).

Regarding the smoking there was no significant difference between smokers and non-smokers (P>0.05).
Also there was no compatible research with our finding and this result that the smoking not induce the
production of VEGF, VEGFR1 and VEGFR2.

One research demonstrated that smoking induces an overproduction of IL-18, TNF-a and TGF- which
have been associated with psoriasis severity and TGF-f is involved in neovascularization (22). This means that
smoking affects neovascularization but not through the pathway of VEGF and its receptors.

Concerning the sex and age, there are no significant changes in serum level of VEGF, VEGFR2 and
VEGFR?2 between males and females along with between patients in age group20-39 and patients in age group
40-60 (P>0.05) (Table 11) , these results are in accordance with the results of Flisiak and his coworkers (30) and
with the finding of Flisiak and his coworkers (23) . This findings mean that the level of VEGF and its receptors
don't affected with age as well as with the sex of the patients. Nonetheless our finding disagrees with the finding
of Creamer his coworkers (47) who said that high plasma levels of VEGF-A are associated with early onset
psoriasis (onset before the age of 40 years) and psoriatic arthritis

We found that all parameters improved and that the improvement was higher for the treatment with NB-
UVB plus topical treatment than the treatment with topical treatment alone.

There were significant difference in serum VEGF, sVEGFRI1 and sVEGFR2 between patients treated
with topical treatment alone and patients treated with topical plus NB UVB phototherapy and this means that
combined treatment of topical plus NB UVB phototherapy was more effective in reduction serum VEGF,
sVEGFR1 and sVEGFR2 than treatment with topical treatment alone. To the extent that we know there was no
study compatible to our results. The extra effect is attributed to the effect of NB UVB phototherapy on reduction
of serum VEGF and its receptors in addition to the effect of topical treatment.

Conclusion
Psoriasis is chronic disease as the majority of the patients had disease duration of more than two years. Serum
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VEGF, sVEGFR1 and sVEGFR2 are important in the pathogenesis of psoriasis, as their level are significantly
elevated in severe form of psoriasis and both topical treatment and NB-UVB are effective in the management of
psoriatic patients.

Acknowledgment

I would like to express my gratitude and thanks to my supervisors Prof. Dr. Yesar M. H AL-Shamma and
Asst.Prof. Dr. Hadi A. AL-Wakeel for their kind supervision and helpful advices and encouragement throughout
the study. I am very much obliged to their stimulating guidance and help in preparing this thesis.

My thanks and great gratitude should also be expressed to the staff of outpatients clinic of Dermatology in Al-
Sadr Medical City in AL-Najaf and the staff of Department of laser research in the college of medicine/ Kufa
university in AL-Najaf city and Marjan Medical City in AL-Hilla for their kind help and support .

Author Contribution
The authors share the responsibility in preparing and completing this work.

Conlflict of interest
The authors declare no conflict of interest.

Funding
The work not funded by any mean.

References

1. Tsoi, L. C., Spain, S. L., Knight, J., Ellinghaus, E.(2012). Identification of 15 new psoriasis susceptibility loci highlights the role of
innate immunity. Nat Genet, 44(12), 1341-1348.

2. Henno A, Blacher S, Lambert CA . (2010). Histological and transcriptional study of angiogenesis and lymphangiogenesis in uninvolved
skin, acute pinpoint lesions and established psoriasis plaques: an approach of vascular development chronology in psoriasis. J Dermatol
Sci; 57:162-169.

Ferrara N(2009). Vascular endothelial growth factor. Arterioscler Thromb Vasc Biol;29:789-91.
Costa, C., Incio, J. and Soares, R. (2007). Angiogenesis and chronic inflammation: cause or consequence? Angiogenesis 10(3): 149-66.

Kiselyov A, Balakin KV, Tkachenko SE.(2007). VEGF / VEGEFR signalling as a target for inhibiting angiogenesis. Expert Opin
Investig Drugs; 16: 83-107.

Nestle FO, Kaplan DH, Barker J.( 2009). Psoriasis. N Engl J Med.;361:496-509 ; Volume : 5 , : 63-65.
Kangle S, Amladi S, Sawant S (2006). Scaly signs in dermatology. Indian J Dermatol Venereol Leprol;72:161-4.

SNk w

Guérard, S. and Pouliot, R. (2012).The Role of Angiogenesis in the Pathogenesis of Psoriasis: Mechanisms and Clinical Implications. J
Clin Exp Dermatol Res ; S2:007.

Ren, X.; Li, J. and Zhou, X.(2009). Recombinant murine interleukin 4 protein therapy for psoriasis in a transgenic VEGF mouse model.
Dermatology;219 :232-238.

10 Teige, I.; Hvid, H.; Svensson, L. ; Kvist, P. and Kemp, K.(2009). Regulatory T cells control VEGF-dependent skin inflammation. J
Invest Dermatol; 129:1437-1445.

11. Feldman S.R, Krueger G.G (2005) . Psoriasis assessment tools in clinical trials .Annals of rheumatic diseases; 64: 1i65- ii66.
12. Tietz N. W (2008). Textbook of Clinical Chemistry. Saunders,.

13. Daniel Ww. Probability and t distribution(1999). Biostatistics. A foundation for analysis in the health sciences.7th ed. 83-123.
14. Burge S, wallis , D. (2011). Oxford Hand book of Medical Dermatology. 1st ed UK : Oxford University Press; 178-94.

15. Naldl, L.; Peli, L. and Parzzini, F. (2001) Familial histo y of psoriasis, stressful events and recent infectious for first CI)SOid of acute
psoriasis: result of case controlled study. British Journal of Dermatol; 44:433-38.

© N

16. Ferrandiz, C.; Pujot, R. and Garcia-Patos, V.(2002). Psoriasis of early and late onset: A clinical and epidemiologic study from Spain. J
Am Acad Dermatol.;46:867-73.

17. Thiab, T. (2005). Risk factors of psoriasis in Ninavah Governorate. MSc thesis. University of Mosul, College of Medicine, Department
of Community Medicine.

18. Stuart, P.; Malick, F.; Nair, R.; Henseler, T.; Lim, H.; Jenisch, S.; Voorhees, J.; Christophers, E. and Elder, J. (2002). Analysis of
phenotypic variation in psoriasis as a function of age at onset and family history. Archives of Dermatological Research; 294(5): 207-
213.

19. Al-Rubaiy, L. and Al-Rubiay, Q. K. (2005 ) . Alcohol Consumption And Smoking: A Risk Factor For Psoriasis. The Internet Journal
of Dermatology;4 ( 2).

20. Nisa, N. and Qazi, M. (2010). Prevalence of metabolic syndrome in patients with psoriasis. Indian Journal of Dermatology,
Venereology and Leprology ;76(6):662—665.

21. Raychaudhuri, S. and Gross, J.(2000) . Psoriasis risk factors: role of lifestyle practices Cutis. Nov; 66(5): 348-52.

22 Al-Mutairi, N.; Al-Farag, S. ; Al-Mutairi, A. and Al-Shiltawy, M. (2010). Comorbidities associated with psoriasis: an experience from
the Middle East. J Dermatol ; 37:146-55.

97



Journal of Natural Sciences Research WwWw.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) i

Vol.5, No.13, 2015 ||STE

23.
24.

25.
26.

27.
28.

29.
30.

31

39.
40.
41.

42.
43.

44.
45.

46.
47.

Flisiak, 1., Zaniewski, P., Rogalska-Taranta, M. and Chodynicka, B. (2012). Effect of psoriasis therapy on VEGF and its soluble
receptors serum concentrations. Journal of the European Academy of Dermatology and Venereology, 26: 302-307.

Elghandour, T. ; El Sayed M. ;Sahar, M. and Abdel Moneim M. (2013). Effect of Narrow Band Ultraviolet B Therapy versus
Methotrexate on Serum Levels of Interleukin-17 and Interleukin-23 in Egyptian Patients with Severe Psoriasis. Br J
Dermatol;27(7):564-576.

Zhou J-W, Wu X-J, Lu Z-F, Luo D, Cai S-Q. (2013). Role of VEGF Receptors in Normal and Psoriatic Human Keratinocytes:
Evidence from Irradiation with Different UV Sources. PLoS ONE 8(1): e55463.

Nielsen, H.; Christensen, I. ; Svendsen, M.; Hansen, U.; Werther, K.; Briinner, N.; Petersen, L. and Kristensen J. (2002) . Elevated

plasma levels of vascular endothelial growth factor and plasminogen activator inhibitor-1 decrease during improvement of psoriasis.
Inflamm Res.;51:563-567.

Akman, A.; Dicle, O.; Yilmaz, F.; Coskun, M. and Yilmaz, E. (2008). Discrepant levels of vascular endothelial growth factor in
psoriasis patients treated with PUVA, Re-PUVA and narrow-band UVB. J Photodermatol Photoimmunol Photomed ;24:123-127.

Coimbra, S.; Oliveira, H.; Reis, F.; Belo, L. and Rocha, S. (2010a). Interleukin (IL)-22, IL-17, IL-23, IL-8, vascular endothelial growth
factor and tumour necrosis factor-alpha levels in patients with psoriasis before, during and after psoralen ultraviolet A and narrowband
ultraviolet B therapy. Br J Dermatol ;163: 1282-1290.

Deeva, 1. ; Mariani, S. ; De Luca, C.; Pacifico, V.; Leoni, L.; Raskovic, D.; Kharaeva, Z.; Korkina, L. and Pastore, S. (2010). Wide-
spectrum profile of inflammatory mediators in the plasma and scales of patients with psoriatic disease. Cytokine;49:163-170.

Flisiak I, Zaniewski P, Rogalska M, Mysliwiec H, Jaroszewicz J, Chodynicka B (2010) . Effect of psoriasis activity on VEGF and its
soluble receptors concentrations in serum and plaque scales. Cytokine.;52:225-229.

. Canavese M, Altruda F, Ruzicka T, Schauber, J. (2010) Vascular endothelial growth factor (VEGF) in the pathogenesis of psoriasis—a

32.
33.

34.
35.

36.
37.

38.

possible target for novel therapies? J Dermatol Sci ;58: 171-176.
Pandya, N.; Dhalla, N.and Santani, D. (2006). Angiogenesis—a new target for future therapy. Vascul Pharmacol;44:265-74.

Young HS, Summers AM, Bhushan M, Brenchley PEC, Griffiths CEM. (2004).Single nucleotide polymorphisms of vascular
endothelial growth factors (VEGF) in psoriasis of early onset. J Invest Dermatol;122:209-15.

Man XY, Yang XH, Cai SQ, Bu ZY, Zheng M (2008). Overexpression of vascular endothelial growth factor (VEGF) receptors on
keratinocytes in psoriasis: regulated by calcium independent of VEGF. J Cell Mol Med 12: 649-660.

Rosenberger C, Solovan C, Rosenberger AD, Jinping L, Treudler R. (2007). Upregulation of hypoxia-inducible factors in normal
psoriatic skin. J Invest Dermatol 127: 2445-2452.

Zhou Q, Mrowietz U, Rostami-Yazdi M. (2009). Oxidative stress in the pathogenesis of psoriasis. Free Radic Biol Med 47: 891-905.

Yang XH, Man XY, Cai SQ, Yao YG, Bu ZY. (2006). Expression of VEGFR-2 on HaCaT cells is regulated by VEGF and plays an
active role in mediating VEGF induced effects. Biochem Biophys Res Commun 349: 31-38.

Man XY, Yang XH, Cai SQ, Bu ZY, Wu XJ. (2009). Expression and localization of vascular endothelial growth factor and vascular
endothelial growth factor receptor-2 in human epidermal appendages: a comparison study by immunofluorescence. Clin Exp Dermatol
34:396-401.

Halin, C.; Fahrngruber, H.; Meingassner, J.; Bold, G. and Littlewood-Evans, A. (2008). Inhibition of a chronic and acute skin
inflammation by treatment with a vascular endothelial growth factor receptor tyrosin kinase inhibitor. Am J Pathol ;173: 265-276.

Giraudo, E.; Primo, L. and Audero, E. (1998). Tumor necrosis factor-alpha regulates expression of vascular endothelial growth factor
receptor-2 and of its co-receptor neuropilin-1 in human vascular endothelial cells. J Biol Chem.;273(34):22128-22135.

Brotas, A.; Cunha, J.; Lago, E.; Machado, C. and Carneiro, S. (2012). Tumor necrosis factor-alpha and the cytokine network in
psoriasis. An Bras Dermatol.;87(5):673—-681.

Tobin, A. and Kirby, B. (2005). TNF alpha inhibitors in the treatment of psoriasis and psoriatic arthritis. BioDrugs ;19(1):47-57.

Al-Shobaili, H. (2014). Serum vascular endothelial growth factor, transforming growth factor-bl and nitric oxide levels in patients with
psoriasis vulgaris: Their correlation to disease severity . J Clin Exp Dermatol Res, 5:2.

Andrys, C.; Borska, L.; Pohl, D.; Fiala, Z.; Hamakova, K. and Krejsek, J. (2007).Angiogenic activity in patients with psoriasis is
significantly decreased by Goeckerman’s therapy. Arch Dermatol Res. ;298(10):479-483.

Yano, K.; Kadoya, K. and Kajiya, K . (2005). Ultraviolet B irradiation of human skin induces an angiogenic switch that is mediated by
upregulation of vascular endothelial growth factor and by downregulation of thrombospondin-1. Br J Dermatol ; 152:115-21.

Guenther, L.C, Ortonne J.P.(2002). Pathophysiology of psoriasis: science behind therapy. J Cutan Med Surg ; 6:2-7.

Creamer, D.; Allen, M. ; Jaggar, R.; Stevens, R.; Bicknell, R. and Barker, J.(2002). Mediation of systemic vascular hyperpermeability
in severe psoriasis by circulating vascular endothelial growth factor. Arch Dermatol.;138(6):791-796

98



The IISTE is a pioneer in the Open-Access hosting service and academic event management.
The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.

Prospective authors of journals can find the submission instruction on the following
page: http://www.iiste.org/journals/ All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than those
inseparable from gaining access to the internet itself. Paper version of the journals is also
available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar

c Je‘ m l\l)l\C(())Ht\l(l\
I'OS

O ULRICHS\WEE  JournalTOCs |

£ 2 ¥ Elektromsche
008 Zeitscnnftendibliothek
( ) ¥/ \ "y
(’C\ | | LR
) A e

oCLC WF [ IBRARY

WorldCat



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

