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Abstract : Psoriasis is an inflammatory and proliferative disorder of the skin, in which both 

genetic and environmental influences have a critical role in pathogenesis of disease. Present 
study aims to assess the association of Vascular Endothelial Growth Factor +405genes 

polymorphism (SNPs) with psoriasisby PCR-RFLP while there serum levels determined by 

ELISA. 
Methodsblood sample were collected from (64) patients with psoriasis (40 males and 24 

females) and (38) healthy people as control group matched with disease group. samples 

collected in Marjan Medical City in Babylon Province. Polymorphism (SNPs) determined by 
Polymerase Chain Reaction (PCR), restriction fragment length polymorphism (PCR-RFLP) 

and DNA sequencing techniques, while there serum levels determined by ELISA. 

Results: The results show significant increasing in VEGF level in patient compare with 

controls (P<0.01) while There is no correlation between VEGF serum level and severity or 
onest of disease (-r=-0.05). The genetic analysis of the Single Nucleotide Polymorphisms of 

VEGF +405 SNP, genotype distribution were CG heterozygous was predominant in patient 

33(60.94%) and GG homozygous was 24 (37.05) while the homozygous CC was the lest 1 
(1.56%). Comparing with control group CC 13(34.21%) GG 7(18.42%) and CG 18(47.37%). 

Conclusions: the study confirmed an association between the increase of VEGF serum level 

and susceptibility to psoriasis and the massive majority of single nucleotide polymorphism in 
VEGF +405 genes have a clinical importance concerning psoriasis. 
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Introduction 

Psoriasis is a common, chronic, and immune-mediated inflammatory skin disease that affects 
individuals at proportions varying from 0.5% to 4.6% across various ethnic populations

1
.Psoriasis is 

characterized by clinical appearance of red, heavily scaled skin plaques with dense infiltrates of T cells, 

macrophages, and dendritic cells (DC) as well as hyper-proliferation and inadequate differentiation of 

epidermal keratinocytes
2
.  

The vascular network found within these lesions is highly altered, especially in the papillary dermis, 

which infiltrated, by a large number of tortuous and dilated capillaries. Some Mutations promote the expansion 
of the vascular network through the secretion of pro-angiogenic factors such as VEGF and angiopoietins, which 

exert pro-angiogenic action as well as activation of endothelial cells. Vascular endothelial growth factor 

(VEGF) recognized as a main epidermal-derived vessel-specific growth factor that intensely up regulated in 
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psoriatic skin lesions combined with modification in VEGF gene 

3
. Thus, VEGF may play an important 

causative effect in mechanisms contributing the development of psoriasis
4
. 

Genetic susceptibility factors affecting both the immune system and epidermis could predispose to 

disease
5
.several genetic studies promote the associated of several VEGF SNPs with early-onset psoriasis 

[−2578(C/A),+405(C/G) and −460(C/T)] 
6
. Young et al (2006) found that the production of VEGF by 

peripheral blood mononuclear cells influenced by the genetic polymorphism whereas secretion by keratinocytes 
did not

7
. 

This study aims to assessVEGF genes polymorphism associated with psoriasis patientsusing 
Polymerase Chain Reaction-Restriction Fragment Length Polymorphism (PCR-RFLP) andevaluate 

therelationships between VEGF and clinical parameters of disease. 

Materials and methods 

Study Subjects:  

64 Iraqi patients with psoriasis selected randomly from patients admitted to the dermatology 

department and 38 healthcontrol subjectsall examined in this study. 

Genotyping:  

Genomic DNA were extracted from peripheral frozen whole blood according to protocol of DNA 
extraction kit (fovergen/ korea). VEGF + 405genetic polymorphisms analyzed by (PCR-RFLP) With primers: 

forward F: 5’-ATTTATTTTTGCTTGCCATT-3’and revers R: 5’-GTCTGTCTGTCTGTCCGTCA-3’.  PCR 

achieved at 94
O
C for 2min followed by 35 cycle of 94

O
C for 4 min, annealing at51

O
C for 30min extension at 

72
O
C for 30min and final extension at 72

O
C for 10min . PCR products 304bp were digested by restriction 

enzyme BsmFI to produce tow fragment 111bp and 193bp, visualized by electrophoresis on 1.5% agarose gel 

stained with ethidium bromide
8
. 

VEGF serum level: 

serum level of VEGF were determined by ELISA according to to manufacturing protocol of ELISA kit 
(Elabsit/ chaina). 

Statistical analysis:  

Statistical analysis carried out using SPSS version 23. Continuous variables as a mean ± SE for serum 

VEGF level and genotyping frequency tested by Hardy–Weinberg equilibrium. 

Results and Discussions 

A Case control study samplesinclude 64 patient with psoriasis and 38 healthy control. The majority of 
patients were males (62.5%) while (37.5 %) were females. (43.75 %) of them were smokers, the other were not. 

the present study it is found that 31(49.44%) of psoriasis patients had a positive family history, while 33 

(51.56%) of those who have a sporadic cases of psoriasis. 

Table (1). Distribution of study samples according to gender, smoking  andPositive family association 

variable  Control (%) Patients (%) X
2 

p-value 

 Gender :  

Male  21 (55.24%) 40 (62.50%)   

Female  17 (44.74%) 24 (37.50%) 3.052 p>0.5 

Smoking   

Smoker  9 (23.68%) 28 (43.75%)   

Non-smoker 29 (76.32%) 36 (56.25%) 2.082 p>0.5 

severity  
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Mild to moderate 

(PASI<20) 
-- 33(51.563%)   

Sever (PASI≥20) -- 31(48.437%) 1.53 p>0.5 

Familial association  

sporadic  33(51.6%)   

familial  31(48.4%)   

type  

Type 1  50(78.13%)   

Type 2  14(21.87%)  p<0.5 

Total  38 64   
 

There are not significant association between patients with positive family association and those with 
sporadic, the control group included 38 healthy volunteers, 17 males (44.74%) and 21 females (55.24%). Their 

age ranged between18 and 70 years. Controls were age and sex matched.Table (1) show the distribution of 

study samples. 

Psoriasis affects about 125 million of people worldwide. It is common in Caucasians and affects 

correspondingly men and women 
9
.Psoriasis also affects about 2-3% of the population and it was equally 

distributed between the both sex males and females
10

. psoriasis patients comprised36 (51.4%) females and 34 

(48.6%) males and the ratio of females to males was (1:1)
11

. 

The PASI score for clinical assessment ranged between 6.8 and 58.7. Thirty-three of the patients had 

mild to moderate psoriasis (PASI < 20), while the other 33 had severe psoriasis (PASI ≥20). Present result 

covenant with karamet al (2014) whose found the PASI range (7-65) ,  (35.5%) of the patients had mild to 

moderate psoriasis, while the other (64.5%) had severe psoriasis
12

. Severity of disease and symptoms 
werereflect the heterogeneity, risk factor exposure and treatment

13
. 

As show in table (1), the patients were31(48.4%) considered familial whose had one or more first- to 
third-degree relatives psoriasis condition and 33(51.6%) sporadic patients. The positive family history of 

psoriasis varied from (30 % to 60 %) in European studies and from (10% to 30%) in studies in other countries
14

. 

Chiriacet al. (2014) demonstrated an association of family history of (29.53%) with psoriasis patients
15

. Na et 
al. (2013) found an association of family history of (26%) with psoriasis patients

16
.Bahcetepeet al. (2013) found 

that (56%) of cases had positive family history
17

. 

VEFF serum level:  

serum concentration of VEGF were measured in 64 psoriasis patients and 38 control,Mean VEGF 

plasma levels were (346.22 ± 25.53 pg/ml) in patients and (225.47 ±23.31pg/ml) in controls, respectively. This 
difference between groups was statistically significant (P<0.0018). 

A significantly increased serum levels of VEGF in patients with psoriasis compared with healthy 
controls (P =0.0018). Mean VEGF serum levels were (346.22 ± 25.53pg ⁄mL) in patients and 247.87 ± 151.26 

pg⁄mL (range 42.2–553.0 pg⁄ mL) in controls, respectively. 

The result coms agreed with  Yalçinet al., 2007 which find that the VEGF serum levels are increased in 

psoriatic patient compared with normal
18

. The mechanisms responsible for VEGF level altrationare complex 

and involve secretion by keratinocytes, leukocytes and possibly even neurons
19

. 
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Table (2) mean difference of Serum level of VEGFbetween Psoriasis Patients and controls. 

Biomarker 

Groups 

(Mean ± SE) pg/ml 

VEGF 

Patients  346.22 ± 25.53 

Control 225.47 ±23.31 

T-Test 74.838 ** 

P-value 0.0018 

** (P<0.01). 
 

Genetic studies have associated several VEGF SNPs to early-onset psoriasis [−2578(C/A), −460(C/T) 
and +405(C/G)]

20
. Young et al (2006). found that the production of VEGF by peripheral blood mononuclear 

cells depended on the genotype, whereas production by keratinocytes did not
7
. 

Aside from genetic predispositions, many factors found in high concentration within scales, such as 

epidermal growth factor (EGF), transforming growth factor- β1 (TGF-β1) and tumor necrosis factor- α (TNF-

α), contribute to the high concentration of VEGF by promoting its secretion
21

. Up regulation of VEGF by pro-
inflammatory cytokines could explain the expansion of the vascular network following the injection of activated 

immunocytes within the skin of xenotransplantation animal model
22

. 

VEGF +405 genotyping 

Genotyping ofVEGF-A +405 was carried out by polymerase chain reaction (PCR), Positive 

amplification results a PCR products (304bp) (Bozduman etal, 2016).were separated on 2% agarose stained 
with ethidium bromide and translucenceby ultraviolet light. 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) Gel electrophoresis for VEGF-A +405gene PCR products Separated on a 1.5% agarose gel 

stained with ethidium bromide, 75V, 20Am for 2 h. L: 100 bp marker; lane 1-10: Psoriasis patients 

lane11-15 controls. 
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Figure (4-8) Gel electrophoresis for VEGF-A +405 gene PCR products digested with BsmFI restriction 

enzyme. Separated on a 3.5% agarose gel stained with ethidium bromide 75V, 20Am for 2 h.. L: 100 bp 

marker, lane 1-4 psoriasis patient, lane 5-7 control , L2 50bp marker and lane N undigested product. 

An significant difference of Number percentage distributions of alleles and genotypes for this locus 

between patient and control . As summarized in Table (3) CG heterozygous was predominant in patient 

33(60.94%) and GG homozygous was 24 (37.05) while the homozygous CC was the lest 1 (1.56%). Comparing 

with control group CC 13(34.21%) GG 7(18.42%) and CG 18(47.37%). 

Table (3) Number and percentage of Genotype and allele frequency in patients and control of VEGF 

+405 

Genotype  

(VEGF gene) 

Control  

No. (%) 

Patients 

No. (%) 

O.R. CI 

     

CC 13 (34.21%) 39 (60.94%) 1.188 0.89-1.62 

CG 18 (47.37%) 1 (%1.56) 1.542 0.91-1.63 

GG 7 (18.42%) 24 (37.05%) 0.894 0.88-1.63 

Total  (100%%) 64 (100%) --- --- 

Chi-square (χ
2
) 9.026 ** 12.835 ** --- --- 

Allele frequency   

C 0.58 0.62  

G 0.42 0.38  

** (P<0.01). 
 

The VEGF-A genotype frequencies in the study groups are shown in Table (3). +405 SNP tested were in 

Hardy–Weinberg equilibrium in cases and controls (P > 0.01). Allele frequencies were significantly different 

between patients with psoriasis and controls. The +405G/C locus has been found to be associatedwith a great 
number of inflammatory or neoplastic diseases as well as with VEGF production

23
. 

+405 CC SNP in VEGF gene associated and significantly increased in patient with Type I 
psoriasissupport the role of VEGF gene polymorphism in the pathogenesis of psoriasis

24
.  

Our study finding coms similar to Young et al(2004) showed that the +405CC genotype confers a risk 
of developing severe psoriasis and a disease onset between the ages of 20 and 40 years.The -460C/+405G 

haplotype was found to be the most commonly observed haplotype in the normal population
20

. 

An ethnic/racial contribution to the distribution of common VEGFA variants, and significant 

associations between VEGFA genotype and both VEGF secretion and disease states have been reported
25

. 
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Table 4show the relation between serum level and the genotypes of VEGF in psoriatic patients, the 

deference non-significant between homozygous CC (408.30 ± 0.00) , homozygous GG (326.00 ± 34.81) and 

heterozygous CG (376.41 ± 58.63). Many incompatible results have been published on the relationship between 
VEGF sequence variations and the amount of protein produced 

26,20
 

Table (4) serum level of VEGF in relation to their genotypes 

Genotype of VEGF gene  No.  Mean ± SE of VEGF level 

CC 39 408.30 ± 0.00   

CG 1 376.41 ± 58.63 

GG 24 326.00 ± 34.81 

LSD value --- 102.537 NS 

P-value --- 0.6022 

NS: Non-significant 
 

The +405G/C locus has been found to be associatedwith a great number of inflammatory or neoplastic 
diseases as well as with VEGF production. Some authors reported that high VEGF production was associated 

with +405CC 
27

.while others indicated that high VEGF serum level is associated with +405GG genotype
26,28

. 
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