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Introduction                                                                     

Systemic lupus erythematosus (SLE) is an 
autoimmune disease and considered a genetically 
complex rheumatic disease characterized by 
heterogeneous clinical manifestations of unknown 
etiology (Aterido et al., 2017). Multiple factors 
are associated with the development of this 
disease, including genetic, racial, hormonal, and 
environmental factors. Immune complexes form 
in the microvasculature, leading to complement 
activation and inflammation. Moreover, antibody-
antigen complexes deposit on the basement 
membranes of skin and kidneys (Rahman & 
Isenberg, 2008).  Systemic lupus erythematosus 
affects approximately one and a half million 
Americans and five million people worldwide 
(Weckerle & Niewold, 2011).

The chronic generalized inflammation in SLE 
may involve several tissues and organs (Nasr et 
al., 2016). The clinical expression of SLE is the 
result of its complex immunopathology involving 
the production of autoantibodies and immune 
complex vasculitis with endothelial cell damage 
(Kuryliszyn et al., 2007).

Vascular endothelial growth factor (VEGF) is 
an endothelial-specific growth factor that promotes 
endothelial cell proliferation, differentiation and 
survival; it mediates endothelium-dependent 
vasodilatation; induces micro-vascular hyper 
permeability and participates in interstitial 
matrix remodelling (Clancy et al., 2001). In 
contrast to neoplastic diseases, the significance 
of angiogenesis and angiogenic factors in the 
pathogenesis of connective tissue diseases has 
not been very well investigated. Very few studies 
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have investigated the role of VEGF in adult 
patients with SLE, and they gave inconsistent 
results. Previous studies revealed abnormalities in 
production of VEGF and abnormal VEGF levels 
in the SLE patients (Carvalho et al., 2007).

Endothelial cells express VEGF, which plays 
a central role in the immunological reactivity 
(Josko et al., 2000) and is considered a key 
regulator of angiogenesis both in normal and 
pathological conditions (Ibrahim et al., 2017). 
The serum level of VEGF has been reported to 
be remarkably increased in Egyptian patients with 
other rheumatic diseases as systemic sclerosis 
(Ibrahim et al., 2011), Behçet’s disease (BadrEldin 
& Ibrahim, 2014) and knee osteoarthritis 
(Shenavandeh et al., 2017).  

The overproduction of VEGF was found to 
be involved in the development of vasculopathy 
in Systemic sclerosis (Shenavandeh et al., 2017) 
patients. Elevated serum levels of VEGF were 
also observed in the SLE patients especially in 
cases with internal organ involvement (Kuryliszyn 
et al., 2007) or lupus nephritis (Ghazali et al., 
2017). Polymorphism in the gene coding VEGF 
may be associated with increased incidence of 
neuropsychiatric lupus in the Egyptian SLE 
patients (Taha et al., 2017). 

The part of VEGF in the pathogenesis of lupus 
nephritis has not been illustrated. Albeit both the 
serum level of VEGF and the titer of against DNA 
antibodies are hoisted in patients with lupus, they 
do not connect. VEGF could assume a defensive 
part in the conservation of organ work, most 
likely through support of endothelial cell capacity 
and uprightness of vasculature (Feliers, 2009 and 
Ghazali et al., 2017). 

As an outcome, less VEGF would be accessible 
to the glomerular endothelial cells, and this could 
clarify endothelial cell damage and apoptosis saw 
in patients with lupus nephritis (Paydas et al., 
2007). 

Since harm to glomerular endothelial cells 
makes expanded presentation of the glomerular 
cellar layer, the course and circling DNA can 
tie straight forwardly to it. This could allow the 
flowing autoantibodies to tie glomerular storm 
cellar film (Ghazali et al., 2017).

The aim of the present study is to evaluate 

the level of Vascular Endothelial Growth Factor 
(VEGF) in systemic lupus erythematosus (SLE) 
patients and study its association with diseasing 
activity and lupus nephritis (LN).

Patients and Methods                                                   

The current study included one hundred 
patients who were classified into 3 main groups.  
Verbal informed consents were recruited from 
the outpatient clinic of Dermatology and 
Rheumatology departments, Faculty of Medicine 
Ain Shames University and the Egyptian Atomic 
Energy Authority in Cairo during the period 
from (August 2017 till January 2018). This 
study was approved by the Ethical Committee 
of the Egyptian Atomic Energy Authority and 
was conducted in accordance with the principle 
of Helsinki Declaration 1995. All patients 
were diagnosed clinically by two independent 
dermatologists and independent rheumatologists. 

Patients were diagnosed according to the 
American College of Rheumatology (ACR) 
revised Criteria for the classification of SLE 
(Petri, 2005). Patients Exclusion criteria were as 
follows: diabetes, neoplasia, cigarette smoking 
and other autoimmune diseases e.g. rheumatoid 
arthritis. Full history was taken, general, local 
examination and Disease activity was assessed for 
all patients using the SLEDAI.

Laboratory investigations were carried out 
including the erythrocyte sedimentation rate 
(ESR), complete blood count (CBC), serum 
aspartate (AST) and alanine (ALT) transaminases, 
serum albumin, blood urea, serum creatinine, 
complete urine analysis and 24h-urinary proteins. 
ANA was assessed using immunofluorescence 
technique (indirect fluorescent antibody kit 
ANAFAST™, No’s1670, 6670, 1680) and anti-
dsDNA antibody by enzyme linked immunosorbent 
assay (ELISA) (using anti-dsDNA ELISA kit 
No. 7100). Quantitative measurement of VEGF 
gene expression was performed using ELISA 
(QUANTA Lite™ Chromatin ELISA) 

Statistical analysis
 Data were statistically described in terms 

of mean (±SD) and range or frequencies and 
percentages when appropriate. A comparison of 
numerical variables between the study groups 
was done using Mann-Whitney U for independent 
samples. Chi-square test was performed 



207

Egypt. J. Rad. Sci. Applic. 31, No.2 (2018)

A Comparative Analysis of VEGF Expression in Systemic Lupus  ...

for comparing categorical data. Correlation 
between various variables was carried out using 
Spearman rank correlation equation. All statistical 
calculations were conducted using SPSS version 
15 for Microsoft Windows. Significant values 
were set at P<0.05.

Result                                                                               

One hundred participants were included in 
the present study, they were classified into 3 main 
groups:

Group I: 40 SLE Egyptian inpatients and/or 
outpatients without nephritis with a mean age of 
(31.62±8.27) years, were attending the clinics of 
the Faculty of Medicine, Ain Shames University 

and the Egyptian Atomic Energy Authority in 
Cairo.

Group II: 40 LN Egyptian inpatients and/
or outpatients with a mean age of (31.62±8.27) 
years, were attending the clinics of the Faculty of 
Medicine Ain Shams University and the Egyptian 
Atomic Energy Authority in Cairo.

Group III: 20 Egyptian healthy controls with a 
mean age of (30.28 ±9.02) years.

There is a significant difference in clinical 
manifestations between SLE and LN groups. The 
clinical features of the SLE patients with and 
without nephritis are shown in Fig. 1 and Table 1.

Table 1. The clinical features of the SLE patients with and without nephritis.

Clinical manifestations SLE 
No.=40

Lupus nephritis 
No.=40

Chi-square test
X² P-value

Fever 11 (27.5%) 10 (25%) 0.056 0.798
Oral Ulcers 15 (37.5%) 10 (25%) 1.455 0.227
Malar Rash 19 (47.5%) 16 (40%) 0.457 0.499
Psychosis 2 (5%) 1 (2.5%) 0.346 0.556
Depression 2 (5%) 1 (2.5%) 0.346 0.556
Headache 4 (10%) 5 (12.5%) 0.125 0.723
Myositis 4 (10%) 6 (15%) 0.457 0.499
Arthritis 17 (42.5%) 19 (47.5%) 0.202 0.653
Pleural Effusion 2 (5%) 0 (0%) 2.051 0.152
Skin Ulcer 6 (15%) 10 (25%) 1.250 0.263

Fig. 1. The clinical features of the SLE patients with and without nephritis.

Figure (1) shows the clinical features of the SLE patients with and 

without nephritis: 
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The immunological and biochemical data of 
the SLE patients and control show that there was a 
significant increase in the mean levels of ESR and 
creatinine in SLE patients compared to the control 
group (P<0.001). Also, a significant decrease in 
the mean levels of Hb, C3 and C4 was observed 
in the SLE patients compared to the control group 
(P<0.001).

The immunological and biochemical data of 
the lupus nephritis patients and control reveals 
that there was a significant increase in the mean 
levels of ESR and creatinine in lupus nephritis 
patients compared to the control group (P<0.001). 
There was a significant decrease in the mean 
levels of Hb, platelets, C3 and C4 observed in 
lupus nephritis patients compared to the control 
group (P<0.001).

There was a significant increase in the mean 
levels of ESR and creatinine in lupus nephritis 
patients compared to the SLE patients (P<0.001). 
There was a significant decrease in the mean 
levels of C3 and C4 observed in lupus nephritis 
patients compared to the SLE patients (P<0.001) 
as shown in Table 2.

When compared comparison is held between 
ANAs and Anti-ds DNA of the SLE patients and 
control, there was a significant association in 
the level of ANAs and Anti-ds DNA of the SLE 
patients (47.5%) and (52.5%) respectively (P 
value 0.0001). 

Also, when ANAs and Anti-ds DNA of 
the lupus nephritis patients and the control are 
compared, there was a significant association in 
the level of ANAs and Anti-ds DNAof the SLE 
patients (47.5%) and (62.5%), respectively (P 
value 0.000).

VEGF protein value was classified according 
to clinical and laboratory data in SLE patients. 
A comparison between VEGF protein level 
regarding immunological and biochemical data 
shows a statistically significant increase in skin 
ulcer, oral ulcers, malar rash, arthritis, and anemia 
in lupus nephritis patients (p < 0.05) as shown in 
Table 3.

VEGF protein values are shown in Table 4 and 
Fig. 2, VEGF level was higher in lupus nephritis 
compared to the SLE patients without nephritis 
and control groups with P value (0.001).

Table 2. Comparison between immunological and biochemical data of the lupus nephritis patients and SLE 
patients.

Lupus nephritis SLE
Mean±SD Mean±SD P value

Hb 10.15±1.71 9.79±1.17 0.418
WBCs 5.47±0.90 5.67±1.68 0.665
platelets 232.37±62.98 271.15±85.39 0.027
ESR 52.40±14.46 42.68±21.63 0.004
Creatinine 3.60±1.64 0.96±0.45 <0.001
C3 32.33±30.21 67.77±50.39 0.003
C4 5.21±151 14.49±12.32 <0.001

Table 3. Comparison between VEGF protein level regarding immunological and biochemical data of the SLE 
patients and lupus nephritis patients.

Clinical and laboratory 
data Mean Standard deviation

P value
Lupus nephritis SLE Lupus nephritis SLE

Skin ulcer 269.15 137.07 115.90 50.29 0.017
Oral ulcer 266.05 159.21 117.16 77.62 0.007
Malar rash 250.87 182.00 102.78 95.02 0.020
Arthritis 272.62 179.66 100.01 97.49 0.007
Proteinuria 271.96 224.35 111.46 108.97 0.595
Anemia 250.09 157.13 108.51 85.76 0.001
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Table 4.Correlation of VEGF protein value in lupus nephritis with SLE and control groups.

SLE Lupus nephritis Control Test value P-value P1 P2 P3

VEGF
Mean±D 179.31±95.27 260.18±112.29 100.06±14.33

20.551 0.000 0.001 0.003 0.001
Range 90.2–356.2 103.8–426.6 82.4–124.2

*: Independent t-test
NS: Non significant; S: significant; HS: Highly 
P1: SLE group VS Lupus nephritis group
P2: SLE group VS Control
P3: Lupus nephritis group VS Control

Fig. 2. VEGF protein value in lupus nephritis, SLE (A) and control (AB) groups.

Discussion                                                                       

Systemic lupus erythematosus had been 
repeatedly described with significant geographic 
and racial variations. This disease is mostly 
seen in females, with the younger women being 
mostly affected (Ahmed et al., 2017). SLE can 
affect any part of the body including the heart, 
joints, skin, lungs, blood vessels, liver, and 
nervous system and LN (Sui et al., 2013). SLE is 
characterized by the generation of autoantibodies 
predominantly directed against nuclear proteins 
and nucleic acids (Bravo et al., 2015). One of 
the immunological hallmarks of SLE is the loss 
of tolerance to self-chromatin, manifesting as 
circulating autoantibodies directed against three 
of its major subunits, namely, ds-DNA, histones, 
and nucleosomes (Koutouzov et al., 2004) and 
because of the heterogeneous nature of lupus, 
it has been challenging to identify markers 
that are sensitive and specific enough for its 
diagnosis and monitoring (Vasquez et al., 2017). 

Deoxyribonucleic acid is a major component 
of the serum nucleosome in SLE patients and 
its potential contribution is through apoptosis, 
necrosis and Neutrophil extracellular traps, 
induced apoptosis (NETosis) (Pisetsky, 2012).

In this study, VEGF level was higher in lupus 
nephritis patients compared to the SLE patients 
without nephritis and the control groups (P< 
0.001). This was in accordance with Feliers et 
al. (2009) who reported that the serum VEGF 
levels were higher in lupus nephritis patients. In 
addition, Yajuan et al. (2013) considered the serum 
VEGF levels one of biomarkers of lupus nephritis 
.This agrees with  Heshmat & El-Kerdany (2007) 
who stated that VEGF significantly increased 
in the Egyptian SLE adolescent patients with 
renal and neurologic involvement while the 
level  was comparable between those with and 
without arthritis. Also, the SLE patients with 
mucocutaneous and articular manifestations or 
nephritis tended to have a higher serum VEGF 

Figure (2): VEGF protein value in lupus nephritis, SLE (A) and control (Ab) 
groups: 
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level compared to those without. VEGF was 
significantly higher in those with cutaneous 
manifestations than those without (Moneib et 
al., 2012). Similarly, VEGF was reported to be 
increased in patients with LN compared to those 
without and to the control (Navarro et al., 2002 
and Ghazali et al., 2017). Two previous studies 
compared serum VEGF level between the LN 
and non-LN SLE patients with the controls from 
a normal population and showed a significant 
difference in serum VEGF between these three 
groups. (Petri et al., 2012 and Heshmat et al., 
2007).

The SLE patients showed a significant 
decrease in the mean level of Hb than the 
control group (P<0.001). This may be due to the 
poor general condition and anorexia leading to 
inadequate feeding or the cytotoxic therapy that 
may suppress erythroid precursors in the bone 
marrow, autoimmune hemolytic anemia caused by 
autoantibodies directed against RBC antigens and 
detected by coomb’s test is the most significant 
in acute SLE (Voulgarelis et al., 2000).The mean 
ESR was significantly higher in SLE patients 
than control group (P<0.001) which correlates 
with (Stockmann et al., 2008). This is due to the 
presence of inflammatory changes in SLE. 

ANA and anti-ds-DNA was highly positive in 
the SLE patients and negative in all the controls. A 
high angiogenic activity was found to be associated 
with renal complications in the SLE patients 
(Sakly et al., 2009). Gheita et al. (2018) mentioned 
that the serum VEGF level was significantly 
higher in those with a positive anti-ds DNA 
compared to those with a negative test especially 
those with musculoskeletal manifestations. A high 
angiogenic activity was found to be associated 
with the presence of anti- dsDNA antibodies in the 
SLE patients (Sakly et al., 2009).

The mean complement C3 and complement C4 
levels were significantly lower in the SLE patients 
than the control subjects .These results agree with 
those of Abdellatif et al. (2010) and Bhattacharya et 
al. (2011) who explained this by the consumption 
of the complement C3 and C4 in immune complex 
formation and by reduced synthesis.

Also, this is in accordance with Javier et al. 
(2012) who studied the serum levels of VEGF which 
determined by an enzyme-linked immunosorbent 
assay in 47 SLE patients and in 30 healthy controls 

and reported significant differences in VEGF 
serum concentration between SLE patients with 
and controls (P<0.01) and Heshmat & El-Kerdany 
(2007) who studied 30 patients and 15 healthy 
controls that were evaluated for VEGF serum 
levels, and reported that VEGF serum levels were 
significantly higher in the SLE patients than the 
controls (P<0.0001).

Different studies confirm the association 
between VEGF level with many diseases 
(Bozduman et al., 2016). VEGF serum levels 
were assessed in 47 Psoriatic patients and 40 
controls using ELISA test, and it was  noted that 
a significant increase in serum levels of VEGF in 
patients with psoriasis (P= 0.008) compared with 
the  healthy controls has occurred.

As for the clinical and laboratory manifestations 
(malar rash, skin ulcer, oral ulcer, arthritis and 
anemia), VEGF serum levels were significantly 
higher in lupus nephritis patients compared to 
the  SLE patients without nephritis (P<0.05). 
These results agree with Robak et al. (2003) who 
reported that The VEGF level was higher in the 
active SLE patients than in the  inactive SLE 
patients (P<0.05).

In the lupus nephritis patients, VEGF protein 
level was significantly higher with VEGF (P< 
0.001), this concurs with the study conducted by 
Syamimee et al. (2017) that could not demonstrate 
any significant association between VEGF 
polymorphism with VEGF level in the plasma 
that has been shown to be associated with elevated 
levels of VEGF. This was in accordance with 
Avihingsanon et al. (2009), while concurs with 
the study performed by Moskal et al. (2007) who 
observed the association between elevated serum 
VEGF levels in the SLE patients (Syamimee et al., 
2017).

Conclusion                                                                     

There was an association between VEGF 
expression and SLE susceptibility especially with 
lupus nephritis patients.
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تحليل مقارن لعامل نمو بطانة الاوعية الدموية في الذئبة الحمراء مع و بدون ألتهاب الكليه
نشوة كمال رضوان و دينا فتحي العيسوي

قسم البحوث الصحية الاشعاعية - المركز القومى لبحوث و تكنولوجيا الاشعاع - هيئة الطاقة الذرية - القاهرة-
مصر.

الذئبة الحمامية هو مرض معقد شائع يتميز بالألتهاب المزمن المعمم الذي قد ينطوي على العديد من الأنسجة 
والأعضاء. وهو اضطراب المناعة الذاتية فى عديد من الأجهزة، التي تتميز بوجود الأجسام المضادة النوى تعميم 
)ANA(. واحدة من السمات المناعية من الذئبة الحمراء هو فقدان تحمل للكروماتين الذاتي، مما يدل على تعميم 
الأجسام المضادة الموجهة ضد ثلاث من الوحدات الفرعية الرئيسية، وهي أحماض ديوكسيريبونوكليك مزدوج 

تقطعت بهم السبل )dsDN(، الهستونات والنيوكليوزومات.

عامل نمو بطانة الأوعية الدموية  له دور في مختلف الأمراض التي تنطوي على الخلايا البطانية الناجمة 
عن ترسب معقد المناعي. إصابة بطانية الأوعية الدموية المرتبطة التهاب الجهاز الهضمي المزمن يؤدى إلى 
الدموية يلعب  المبكر عن تورط الأوعية  الدموية واختلال وظيفي داخلي خطير. لذلك، الكشف  تدمير الأوعية 
دورا أساسيا في إجراء التشخيص.VEGF لها دور في مختلف الأمراض التي تشمل الخلايا البطانية بما في ذلك 

التهاب الكلى الذئبة الناجمة عن ترسب معقد المناعي. 

 الهدف من هذه الدراسة هو دراسة العلاقة بين تعبير فيغف مع قابلية الإصابة بمرض الذئبة الحمراء وكذلك 
التهاب الكلية الذئبي والمظاهر السريرية في المرضى المصريين. و ذلك عن طريق دراسة حالة السيطرة التي 
 20 و  الكلية  التهاب  مع  الحمراء  بالذئبة  40 مريض  و  الكلية  التهاب  دون  الحمراء  بالذئبة  40 مريض  تشمل 
)SLEDAI( وقياس  الحمراء  الذئبة  باستخدام مؤشر نشاط مرض  المرض  تقييم نشاط  تم  الصحية.  الضوابط 
نشاط الذئبة الإجماعي الأوروبي )ECLAM(. تم تطبيق طريقة تفاعل سلسلة البوليميراز )PCR( للكشف عن

VEGF

و كانت النتائج أن 40 مريض الذئبة الحمراء بدون التهاب الكلية مع متوسط عمر )31.62 ± 8.27( سنة، 
40 التهاب الكلية الذئبة مع متوسط عمر )31.62 ± 8.27( سنوات، 20 الضوابط الصحية مع متوسط عمر 
)30.28 ± 9.02( سنة. تم العثور على VEGF في التهاب الكلية الذئبي مع متوسط ​​)271.96 ± 111.46( 
وفي الذئبة الحمراء مع متوسط )183.54 ± 95.03( وفي المجموعة الضابطة المتوسط ​​)100.06 ± 14.33(. 
الذئبة الحمراء وجد زيادة  الذئبة والمرضى  الذئبة  التهاب  المناعية والبيوكيميائية لمرضى  البيانات  مقارنة بين 
كبيرة في متوسط مستويات ESR والكرياتينين في مرضى التهاب الكلية الذئبة مقارنة مع مرضى الذئبة الحمراء 
الحمراء  الذئبة  بالمقارنة مع مرضى  الذئبة  الكلية  التهاب  C4 في مرضى  C3 و  )P<0.005( وانخفاض في 

.)P<0.005(


