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ABSTRACT 

 
Lung cancer is a common disease with a dismal prognosis. Accurate staging is 
crucial for defining operability, selecting treatment regimens, and predicting survival. 
Methods of mediastinal lymph node staging include imaging and surgical sampling 
by different tools with many disadvantages. Angiogenesis is essential process in 
tumor growth, maintenance and metastasis. The tumor with high vessels density is 
related to metastasis and poor clinical outcome. Angiogenesis is regulated by balance 
between stimulatory and inhibitory regulators of endothelial cell activation. Vascular 
endothelial growth factor (VEGF) and Angiopoietin-2 (Ang-2) are two of the most 
potent angiogenic molecules. In this study we were evaluated the clinical effectiveness 
of serum level of Ang-2 and VEGF to aid management decision relating to diagnosis 
and staging of non-small cell lung cancer (NSCLC). The present work was conducted 
on 60 subjects. They were divided into 3 groups. Group 1 (15 healthy volunteers), 
Group 2 (15 patients with pulmonary diseases other than cancer) and Group 3 (30 
patients with NSCLC).The latter were divided into two subgroups: Group 3a:15 
patients with operable (NSCLC), and Group 3b:15 patients with non-operable 
NSCLC). Serum levels of Ang-2 and VEGF in different groups were measured using 
ELISA technique. The serum Ang-2 and VEGF were significantly higher in patients 
with NSCLC than patients with non-neoplastic lesions compared to healthy controls 
(p<0.001).There was a significant positive correlation between both levels in patients 
with NSCLC. With stage progression in NSCLC, the non-operable group (3b) had 
significantly higher levels than operable group (3a). Patients with distant metastasis 
had higher levels than those without (p< 0.001). But, no notable significant 
differences were found in either serum levels of VEGF or Ang-2 concerning the cell 
type .Among 30 NSCLC patients, stages of 7 patients (23.3%) were misdiagnosed 
because of they had normal sized lymph node on CT image . Five of them were 
Squamous carcinoma and the other two were adenocarcinoma on histopathological 
examination that need mediastioscopy. But, all NSCLC patients had high level of both 
markers according to their nodal staging. The operable group (3a) showed significant 
decrease in both levels after surgical resection (P<0.001). Conclusion: The present 
findings suggest that assessment of circulating levels of VEGF and Ang-2 may be 
simple noninvasive future tools for diagnosis, staging, treatment planning and 
monitoring of treatment in patients with NSCLC.  
Keyword: Angiopoietins, Vascular endothelial growth factor. (VEGF), non-small cell 
lung cancer (NSCLC) 
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INTRODUCTION 
 

Non Small Cell Lung Cancer 
(NSCLC) is a common leading cause 
of cancer death worldwide regardless 
of advances in therapeutic agents. 
NSCLC accounts for approximately 
75-80 % of all lung cancer cases. The 
staging of lung cancer defines the 
extent of the disease. The prognosis 
varies according to stage, with 5-year 
survival rates for stage I of 42%, stage 

II of 23%, stage IIIA of 11%, stage 
IIIB of 5%, and stage IV of 1%. 
Accurate staging is crucial for 
defining operability, selecting 
treatment regimens, and predicting 
survival(1).  

Solid tumors can not grow 1-3 
mm without being subjected to 
hypoxia, they require a functional 
vasculature to grow and metastasis. 
To achieve this, tumor cells produce 
angiogenic factors that induce the 
formation of new blood vessels from 
the pre-existing vasculature (Angio-
genesis)(2). 

Angiogenesis is regulated by 
complex signaling pathways acting on 
endothelial cells that stimulate cell 
proliferation, migration and 
subsequent tube formation(3). The 
level of angiogenic activity within a 
tissue is determined by the balance 
between stimulatory and inhibitory 
regulators of endothelial cell 
activation.  

The proangiogenic factors include 
many growth factors, proteases and 
cytokines(4). Of these, vascular 
endothelial growth factor (VEGF) is a 
specific endothelial mitogen and a 
potent inducer of vessel permeability 
and angiogenesis. VEGF is a 
homodimeric 34- to 42-kDa heparin 

binding glycoprotein. Its activity is 
mediated by two high affinity tyrosine 
kinase receptors (flt-1: fms-like 
tyrosine kinase and flk-1: fetal liver 
kinase-1). Flk-1 is a major regulator 
of angiogenesis both in vivo and in 
vitro. Four isoforms of VEGF 
(VEGF121, VEGF165, VEGF189, 
VEGF206) exist in human tissues(5). 
VEGF is the most important 
angiogenic factor closely associated 
with induction and maintenance of the 
neovasculature. High expression of 
VEGF mRNA has been detected in a 
variety of tumors and might be 
considered an important prognostic 
marker of tumor angiogenesis(6). 

Angiopoietins are secreted 
glycoproteins that play a complex role 
in vascular development(7). Angio-
poietin-1 and -2 function as ligands 
for Tie2 which is a receptor tyrosine 
kinase specifically expressed on 
endothelial cells(8). Angiopoietin-1 
stabilizes blood vessels by promoting 
the interaction between endothelial 
cells and surrounding extracellular 
matrix. Angiopoietin-2 antagonize the 
stabilizing action of angiopoietin-1 by 
binding to Tie2 competitively which 
destabilizes vessels. The destabilized 
vessels do not regress but undergo 
angiogenesis in the presence of 
angiogenic factors such as VEGF. 
Therefore, Angiopoietin-2 promotes 
tumor angiogenesis by priming the 
vasculature and potentiating the 
effects of VEGF at the front of active 
neovascularization(9). The dynamic 
balance between Angiopoietin-1 and -
2 along with VEGF controls tumor 
angiogenesis. In contrast to the 
relatively greater expression of 
angiopoietin-1 in normal tissue, the 
predominant expression of 
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angiopoietin-2 in tumor tissue has 
been implicated as an angiogenic 
switch in tumorigenesis(10). 

Angiogenesis not only permit 
further growth of the primary tumor, 
but it also provides a pathway for 
migrating tumor cells to gain access to 
the systemic circulation and to 
establish distant metastasis(2).  

Methods of mediastinal lymph 
node staging can be divided into 
imaging and sampling. Computed 
tomography (CT), magnetic resonance 
imaging (MRI), and positron emission 
tomography (PET) may be used to 
image mediastinal lymph nodes. 
Surgical pathological sampling of 
suspicious lesions can be performed 
by mediastinoscopy, mediastinotomy, 
thoracoscopy, transthoracic fine-
needle aspiration, transbronchial fine-
needle aspiration, and endoscopic 
ultrasonography with fine-needle 
aspiration(11). 

Chest CT is the most commonly 
used noninvasive staging method of 
lymph node metastasis, but it is far 
from satisfying and less accurate than 
other tools because it provides 
excellent morphologic information on 
the extent of disease but has limited 
ability to differentiate between benign 
and malignant lesions(12).  MRI is 
more accurate than CT due to its 
ability to detect invasion of major 
mediastinal structures, better soft 
tissue contrast, multiplanar imaging 
capability, but it is slow, expensive, 
poorly tolerated by claustrophobic 
patients and is contra-indicated in 
patients with indwelling 
electromagnetic devices and some 

prosthetic heart valves(13). 18-
fluordeoxyglucose PET scanning is a 
new imaging modality, its advantage 

over other modalities lies in its 
sensitivity (about 67-100 %) and its 
ability to image the entire body in one 
examination. The main disadvantages 
of PET are the lack of availability and 

relatively the high cost of each 
examination. PET is not suitable for 
the detection of brain metastasis due 
to high glucose uptake in normal brain 
tissue(14). Although, mediastinoscopy 
is regarded as the gold standared 
methods for mediastinal staging, it is 
an invasive technique(15). Being faced 
by these difficulties and 
inconveniences in staging of NSCLC, 
doctors urgently need easier, 
alternative and non-invasive methods 
for staging of NSCLC.  

In this study, we were measured 
and compared the serum levels of 
angiopoietin-2 and VEGF in NSCLC 
patients with different stages versus 
patients with pulmonary diseases 
other than cancer and healthy control 
aiming to evaluate the clinical 
effectiveness of serum level of 
angiopoietin-2 and VEGF to aid 
management decision relating to 
diagnosis and staging of non-small 
cell lung cancer (NSCLC). 
 

SUBJECTS & METHODS 
 

The present work was conducted 
on 45 patients and 15 normal healthy 
volunteers. They were among the 
patients attending Chest Department 
in Kasr El Aini hospital, Cairo 
University.  Thery were 34 male and 
26 female with mean age of 53 years 
(range, 41–71). They were divided 
into 3 groups as follow:  
*Group 1 (n=15): normal healthy 
volunteers. 
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*Group 2 (n=15): patients with non 
malignant pulmonary disease. Four 
patients had interstitial lung disease 
(ILD), three patients had lung abscess, 
three patients had pulmonary T.B, two 
patients had bronchiectasis, another 2 
were diagnosed as pulmonary 
embolism and finally one with 
pulmonary sequestration. 
*Group 3 (n=30): patients with 
NSCLC .They were divided into two 
subgroups: group 3a (n=15): operable 
NSCLC (stage 1, 11 and 111A) and 
group 3b (n=15): non-operable 
NSCLC (stage 111B and 1V). 

All participants had informed 
consent. They were subjected to 
history taking, clinical examination 
and routine laboratory investigations. 
Patients in groups 2 and 3 were 
subjected to chest X-ray, CT scan and 
fibro-optic bronchoscopy to confirm 
the diagnosis. Additional investiga-
tions were done to aid in staging 
NSCLC in group 3, these include: 
1- Mediastinal staging: The 
mediastinum was scanned at 5-8 mm 
interval and the nodal stage was 
determined by CT scan .Mediastinal 
lymph nodes ≥1 cm were considered 
to be metastatic. Other tools were 
used for pathological sampling. 
The tumor stage was determined 
according to TNM subsets(16) 
(T=primary tumor, N=regional lymph 
nodes, M=distant metastasis) in the 
International System for Staging  into: 
*Stage IA:  T1 N0 M0, stage IB: T2 
N0 M0, 
*Stage IIA:  T1 N1 M0, stage IIB:   

T2 N1 M0 and T3 N0 M0,  

*Stage IIIA: T3 N1 M0, T1 N2 M0, 
T2 N2 M0, T3 N2 M0, stage IIIB: T4 
anyN  M0,   anyT  N3 M0 . 
*Stage IV: anyT anyN M1. 

Classification to operable or 
inoperable NSCLC (i.e. staging) was 
according to Mountain's classification 
(16), in which stages IA, IB, IIA, IIB 
and IIIA are operable, while stages 
IIIB and IV are inoperable.  
2-Distant metastasis was determined 
by brain MRI, abdominal 
ultrasonography and bone scan. 

Patient with NSCLC had no 
active infection or inflammatory 
disease or had received blood 
transfusion, radiotherapy or 
chemotherapy before the study. 

Blood samples were obtained 
from all participant after an over night 
fasting. Then, the samples were 
centrifuged at 3000 rpm for 10 min 
and sera were separated and stored at -
80o C until the assay. Serum 
angiopoietin-2 and VEGF levels were 
determined by enzyme linked 
immunosorbent assay (ELIZA) using 
kits provided by Quantikine, R&D 
system, Inc. Minneapolis, USA .  
Statistical Analysis:  

The results were analyzed using 
SPSS computer software package, 
version 10.0 (Chicago-IL, USA) (17). 
Data were presented as mean ± S.D. 
Differences among the four groups 
were compared by one-way ANOVA 
test and student T test. To study the 
relationship between the measured 
parameters in separate groups, 
Pearson’s correlation was calculated. 
The results were considered 
statistically significant at P<0.05.  
 

RESULTS 
 

The characteristics of patients 
involved in this work are shown in 
table 1. 
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Table 1. Demographic data of different subjects 
 Group 1 

Control 
 

Group 2 
Non-malignant 
cause 

Group 3a 
Operable 
NSCLC 

Group 3b 
 Non-operable 
NSCLC 

Subjects number 15 15 15 15 
Age (year) 51.9 ± 6.6 48.1 ± 10 51.4 ± 9 59.2 ± 7.4 
Sex (male/female) 9/6 6/9 10/5 11/4 
 Smokers 2(13.3%) 6(40%) 11(73.3%)      15(100%) 
 
 
Table 2. Pathological cell type and staging of group 3: 
 Group 3a 

(operable NSCLC) 
Group 3b 
(non-operable NSCLC) 

Pathology 
a) Squamous cell carcinoma. 
b) Adenocarcinoma. 

 
9 patients (60%) 
6 patients (40%) 

 
11 patients (73.3%) 
4 patients (26.6%) 

Stages II A   4 (26.6 %)  
II B   6 (40 %)  
IIIA   5 (33.3 %).  

IIIB 5   (33.3 %) 
IV   10 (66.6 %). 

 
 
In group 3a (operable NSCLC), 

there were 15 patients who underwent 
surgical resection. Pathological cell 
type and staging are shown in table 3. 

In group 3b (non-operable lung 
cancer), there were 15 patients who 

during staging process were deemed 
not operable due to advanced stage. 
Pathological cell type and staging are 
shown in table 2. 

 
 
Table 3. Serum levels of VEGF and angiopoietn-2 in different groups 

 Group 1 Group 2 Group 3a Group3b P value 
VEGF pg/ml 28.24+3.5 32.06+3.27 246.26+44.2 380.46=54.06 <0.001 
Ang-2 pg/ml 1199.8+314.1 1200.2+312.4 1624.9+294.68 2881.39=759.7 <0.001 

Values are expressed as mean+SD                              P<0.05: significant 
VEGF: vascular endothelial growth factor                   Ang-2: angiopoietn-2 
 

 
The serum VEGF and 

angiopoietn-2 levels were 
significantly higher in the patients 
with NSCLC (operable and 

inoperable) versus patients with non-
neoplastic lesions and healthy control 
(<0.001) (table 3). 
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Table 4: Comparison of serum levels of VEGF and angiopoietn-2 according to 
cell type among patients with NSCLC 
 Cell type Group3 Cases No. 

   n=30 
     VEGF 
      pg/ml 

 Ang-2                    
pg/ml 

Squamous cell 
Adenocarcinoma 

G3a 
N=15 

9 (60%) 
6 (40%) 

234.6±68.9(a) 
248.6±78.7(a) 

1674.17±158.6(c) 
1524.17±195.3(c) 

Squamous cell 
Adenocarcinoma 

G3b 
N=15 

11 (73.3%) 
4 (26.6%) 

365.37±70.9(b) 
372.37±80   (b) 

2748.01±410.6(d) 
2626.01±269.4(d) 

Values are expressed as mean+SD. 
VEGF: vascular endothelial growth factor. 
Similar letters (a,b,c) indicate non significant difference between groups. 
Difference in litter indicates significant differences. 
 
 

No notable difference were found 
in either Serum of VEGF and 
angiopoietn-2 levels according to cell 

type among patients with NSCLC 
(table 4). 

 
 
 
Table 5: Comparison of serum levels of VEGF and angiopoietn-2 according to 
tumor progression among patients with NSCLC 

Stage Cases No. VEGF 
(pg/ml) 

Angiopoietin-2 
(pg/ml) 

P value 

Operable group 3a 
II A    (26.6 %)  
II B     (40 %)  
III A   (33.3 %). 

(n=15) 
4 (26.6 %)  
6(40 %)  
5 (33.3 %). 

 
248 ± 68.7(a) 
253 ± 78.3(a) 
279 ± 86.1(a) 

 
1524.1 ± 938.1  (a) 
1615.2 ± 759.3  (a) 
1771.5 ± 937.0  (a) 

P<0.001 

Inoperable group 3b 
III B   (33.3 %) 
IV      (66.6 %). 

(n=15) 
5(33.3 %) 
10(66.6 %). 

 
401.5 ± 70.3(b) 
539 ± 88.4  (c) 

 
3179.9 ± 893.5(b) 
422.7  ±  968.9(c) 

P<0.001 

Values are expressed as mean+SD. 
VEGF:vascular endothelial growth factor. 
Similar letters (a,b,c) indicate non significant difference between groups. 
Difference in litter indicates significant differences. 
 
 

Serum level of VEGF and Ang-2 
were compared according to stage 
progression. The non-operable group 

(G3b) had significantly greater levels 
than operable group (G3a). 

 



 
 
Bull. Egypt. Soc. Physiol. Sci. 27 (2) 2007                                                  Obaia et al. 

 
283

Table 6. Comparison between CT nodal staging, serum levels of VEGF & 
angiopoietn-2  and pathology in patients with NSCLC 
 Lymph node size CT Serum markers Pathology 
Normal size 7(23.3%) VEGF:  253 ± 78.3  

Ang-2:  1615.2 ±759.3    
5 Squamous carcinoma 
2 adenocarcinoma 

Enlarged size(≥1 cm) 23(76.6%) VEGF: 401.5 ± 70.3 
Ang-2: 3179.9 ± 893.5 

15 Squamous carcinoma 
8 adenocarcinoma 

Total No. 30(100%) 30(100%) 30(100%) 
Values are expressed as % and mean+SD. 
VEGF:vascular endothelial growth factor 
 

 
Normal sized lymph nodes were 

demonstrated in 7 of 30 patients with 
NSCLC on CT image .But these 7 
patients had high levels of  VEGF and 
Ang-2 and received a node positive 
pathologic diagnosis (5 of them were 
squamous carcinoma and the other 2 
were adenocarcinoma). Enlarged sized 

lymph nodes were demonstrated in 23 
of 30 patients with NSCLC on CT 
image .All of them had high levels of 
VEGF and Ang-2 and received a node 
positive pathologic diagnosis (15 of 
them were squamous carcinoma and 
the other 8 were adenocarcinoma). 

 
 
Table 7. Serum levels of VEGF and angiopoietn-2 in operable group (3a)  before 
and after resection 
 Before resection  After resection P value 
VEGF ( pg/ml) 246 ± 44.2 137.46± 29.8 <0.001 
Angiopoietin-2 (pg/ml) 1624.9 ±  294.68 874.4±174.2 <0.001 
Values are expressed as mean±SD.                    P<0.05: significant 
VEGF: vascular endothelial growth factor 
 
 

Serum levels of VEGF and 
angiopoietn-2 in operable group (3a) 

were decreased significantly after 
resection of primary tumor (table7). 
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Fig 1: Correlation between serum VEGF and Ang-2 in inoperable group 

 
 

 
Fig 2: Correlation between VEGF and Ang-2 in operable group before resection 
 
 

 
Fig 3:  Correlation between VEGF and Ang-2 in operable group after resection 
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DISCUSSION 
 

Angiogenesis is an essential 
process in development and 
progression of malignant tumors. The 
tumor with high blood vessels density 
is related to the extension of 
metastasis and poor clinical 
outcome(18). VEGF and Ang-2 are two 
of the most potent factors involved in 
angiogenesis(19). Angiopoietin-2 play 
a critical role in the angiogenesis in 
concert with VEGF(20). 

In the present study, higher 
VEGF serum level was demonstrated 
in patients with NSCLC than patients 
with non-neoplastic lesions compared 
to healthy controls. These results are 
in agreement with Ohta et al.(21) who 
demonstrated   high level of VEGF in 
bronchoalveolar lavage in patients 
with NSCLC, Thickett et al.(22) 
demonstrated high level of VEGF in 
serum and malignant effusions of 
patients with lung cancer  and 
Matsuyama et al.(23) showed high level 
of serum VEGF in patients with 
NCSLC and significant increase with 
disease progression.  

Angiopoietin-2 operates closely 
with VEGF in tumor angiogenesis and 
its overexpression in lung cancer 
tissue is related to a poor prognosis(24). 
The preset study showed also higher 
serum level of angiopoietin-2 in 
patients with NSCLC than patients 
with non-neoplastic lesions compared 
to healthy controls .However, few 
studies have ever examined its clinical 
implications in serum .There are many 
studies examined its expression in 
tumor cell .The current results are in 
agreement with Joo Hun Park et al.(25) 
who demonstrated an increase in 

serum Ang-2 in NSCLC. An increased 
expression of Ang-2 in tumor cells 
was reported by a lot of study as 
Hatanaka et al.(26) and Fumihiro et 
al.(27). 

The present data showed that the 
serum levels of Ang-2 and VEGF in 
malignancy (lung cancer) were 
significantly high as compared to 
other lung diseases.So, inhibition of 
specific processes essential for tumor 
vascular development is actually one 
of the key strategies for treatment of 
lung cancer(28). 

Angiopoietin-2 and VEGF are 
reported as critical regulators of this 
angiogenic process and are associated 
with the surviving tumor and 
promoting further growth(29). These 
interactions between VEGF and Ang-
2 may explain the significant positive 
correlation between the two factors 
that we observed in patients with 
NSCLC in the present study. These 
results were in accordance with 
Fumihiro et al.(28) who demonstrated 
that low CD105-IMVD (a 
measurement  of angiogenesis) for 
Ang-2 positive tumor  in the absence 
of high expression of VEGF ,Whereas 
it was elevated to the highest value in 
the presence of high VEGF. Also, 
Yancopoulos et al.(30) and  Yoshiji et 
al.(31)  reported that angiogenesis is 
promoted by Ang-2 in concert with 
VEGF. 

Lung cancer is a common disease 
with a dismal prognosis. Even after a 
complete resection, over two thirds 
will die from a relapse within 5 
years(1). The first important decision 
concerns whether or not to operate, in 
order to avoid surgical risks without 
benefit. The second question concerns 
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whether or not to provide neoadjuvant 
therapy. Both questions must be 
answered relying on preoperative 
staging. Although the CT scan is very 
helpful as an initial screen, it is 
relatively insensitive in detecting 
invasion, as compared with surgical 
staging(32). Several studies have 
demonstrated that CT scans have a 
sensitivity of 79% for identifying 
positive mediastinal adenopathy. The 
specificity of CT for detecting 
metastatic lung cancer is even lower 
(65%) when compared to surgical 
staging. Computed tomography is 
approximately 85% accurate in 
predicting malignant lymph nodes 
when these nodes are greater than 1.5 
cm in size(33). 

In the preset study, the staging of 
7/30 (23.3%) patients with NSCLC 
were misdiagnosed because they had 
normal sized lymph nodes on CT 
image. Five of them were squamous 
carcinoma and the other two were 
adenocarcinoma on pathological 
diagnosis that need mediastioscopy. 
But, all NSCLC patients had high 
level of both markers according to 
their nodal staging. 

These data were in accordance 
with Takeshi et al.(34) who suggested 
that the high frequency of the normal 
sized N2 mediastinal lymph nodes is 
directly affect the sensitivity of CT. 
These finding indicate that 
differentiation between malignant 
lymph nodes and benign nodes 
depending on size is not reliable.  
Invasive staging such as media-
stinoscopy was used when mediastinal 
lymph nodes was found to be > 1 cm 
in its longest diameter in the 
mediastinal window of the chest CT. 
Although, this is still controversial, as 

a number of thoracic surgeons believe 
that mediastinoscopy should be 
performed in all cases of suspected 
lung cancer because its sensitivity and 
specificity rates of approximately 85 
% and 100 %, respectively that exceed 
those of chest CT(35).  

In present study, with tumor 
progression, the  serum levels of 
VEGF and Ang-2  were significantly 
greater in the non-operable group with 
advanced stages (111B-1V) who 
exhibited mediastinal lymph node 
metastasis or distant metastasis than in 
the operable group with early stages 
(11A, 11B and 111A). But no notable 
significant difference were found in 
either Serum of VEGF or angiopoietn-
2 levels according to cell type whether 
adenocarcinoma or squamous cell 
carcinoma. 

These data could be considered 
similar to Kaya et al.(36), Matsuyama 
et al.(37) and Laack et al.(38) who 
reported  a significant relationship 
between serum VEGF levels in lung 
cancer and stage progression. In 
contrast, Joo Hun Park et al.(25) 
reported that serum VEGF levels did 
not increase with stage progression 
and only had a trend toward elevation 
in distant metastasis. On the other 
hand, the serum Ang-2 levels 
increased with stage progression and 
patients with distant metastasis had 
higher levels than those without 
metastasis and explained his results by 
the small number of patients in 
advanced stages that included in the 
study. 

In this study, the serum VEGF 
and Ang-2 levels were valuable than 
CT scan. The only CT imaging 
criteria for tumor involvement are 
morphologic; that is, the criteria rely 
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on the size and shape of the lymph 
nodes. But, the metastasis of normal-
sized regional lymph nodes may be 
revealed as malignancy by 
histological examination. However, 
nodal enlargement may be due to 
reactive hyperplasia or other 
nonmalignant conditions(39). We can 
say that the high serum VEGF and 
Ang-2 represent lymph node 
involvement in malignancy more 
precisely than nodal enlargement. So, 
both markers evaluation and CT 
examination are complementary to 
each other for accurate lymph node 
staging in NSCLC. 

Tamura et al.(40) reported that 
combined diagnosis by serum markers 
and CT is relatively accurate, but 
there are false-positive as well as 
false-negative cases. It may be 
dangerous to start induction of 
chemotherapy solely relying on CT or 
VEGF levels. Invasive staging such as 
mediastinoscopy cannot be omitted, 
but we believe that the presented 
combination diagnosis provides 
helpful information to select patients 
who need or do not need 
mediastinoscopy. 

The present study also showed 
that serum Ang-2 and VEGF levels in 
operable group were decreased 
significantly after resection of the 
primary tumor .These in accordance 
with Joo Hun Park et al.(25) who 
demonstrated that in patient with 
NSCLC who underwent complete 
surgical resection, the serum Ang-2 
levels were higher  in patients with a 
post-operative recurrence than those 
without and serum VEGF level did 
not differ meaningfully in terms of 
tumor recurrence. By contrast, Yilmaz 
et al.(41) who reported that strong 

VEGF immunostaining in tumor 
tissues was found to be an important 
prognostic factor for time to relapse 
and survival in patients with early 
stage disease. Also, Reinmuth et al.(42) 
reported that alveolar vessel 
architecture and angiopoietin 
expression appear to be common 
phenomenons in early stage NSCLC 
and may serve as prognostic factors. 
After resection of the tumor, 
decreased levels of circulating Ang-2 
and VEGF would reflect a balance 
between the loss of the tumor stimulus 
and the addition of regeneration 
stimulus. Also, surgical trauma with 
subsequent release of various 
proteolytic enzymes involved in 
healing of the wound may degrade 
them. This results demonstrates the 
potential to predict recurrence after 
resection in patients with early-stage 
nonsmall-cell lung cancer using serum 
level of Ang-2 and VEGF. 

In future, a much larger scale 
analysis would be required to assess 
the feasibility of using circulating 
VEGF and Ang-2 as tumor markers of 
recurrence and treatment response 
which need long period of follow up. 
Further studies are needed to evaluate 
different isoforms of VEGF, the 
expression of Tie2 along with the 
underlying signaling of angiopoietin 
ligands that might lead to a novel 
treatment strategies to inhibit tumor 
angiogenesis. 

In conclusion, the serum levels 
of VEGF and Ang-2 were found to be 
significantly high in patients with 
NSCLC especially those with 
advanced stages (111B and 1V) more 
than patients with non-neoplastic 
lesions compared to healthy control. 
Thus, they might be reliable markers 
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for diagnosis of NSCLC. The 
significant elevation of serum levels 
of VEGF and Ang-2 with stage 
progression compared to other tools 
might be considered as indicator of 
tumor invasion and metastasis. It 
could be used as noninvasive, easily 
performed, and inexpensive markers 
for staging (the extent of local and 
distant metastasis) and accurate 
management decision (operability). 
The significant decrease of serum 
levels of VEGF and Ang-2 after 
surgical resection might be used for 
treatment follow up. 
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ا الغير الخلاي فى  ٢-عامل النمو  للغشاء المبطن للأوعية الدموية وانجيوبيوتن
  لسرطان الرئة صغيرة

  
  ** *امانى ابوزيد -**طارق محسن   -*ايمان عبيه

  الصدر***   - جراحة قلب و صدر**  أقسام الكيمياء الحيويةالطبية *
  جامعة القاھرة - كلية الطب

  
سرطان الرئة من الأمراض المعروفة بعواقب محبطة ولذلك فالتشخيص الدقيق لمراحل المرض 

و ة ن اةضروري لمعرف د الحي ى قي اء عل ؤ بالبق دة لتشخيص الأورام .ع العلاج و التنب اك طرق عدي وھن
ا  ات  ولكن لكل منھ الثانوية فى مناصف الرئة لمعرفة مراحل المرض وذلك اما بالتصوير أو بأخذ عين

ة . عيوب كثيرة ة الدموي وين الأوعي وب حيث وجد أن تك ذه العي ى ھ ذا البحث للتغلب عل وقد أجرى ھ
دة بمراحل وعواقب المرضالجديدة  . عملية ضرورية لنمو واستمرار وانتشار الأورام وله علاقة وطي

بطن  و للغشاء الم ر عامل النم ين عوامل منشطة وعوامل مثبطة، ويعتب التوازن ب وتنظم ھذه العملية ب
اس مستواھم . من اقوى العوامل المنشطة لھذة العملية ٢-وانجيوبيوتن للأوعية الدموية  م قي ولذلك فقد ت

ه  فى مصل المرضى المصابين بسرطان الرئة لتقدير أھميتھم فى التشخيص الأكلنيكى للمرض ومراحل
  .وكيفية علاجھم

  :تم تقسيمھم الى ثلاث مجموعات . شخصا  ٦٠وقد اشتملت الدراسة 
  شخصا كمجموعة ضابطة  ١٥= المجموعة الأولى 
  مريضا بأمراض رئوية غير السرطان ١٥= المجموعة الثانية 
ة  ٣٠= المجموعة الثالثة  ابلين للعلاج الجراحى و ١٥(مرضا بسرطان الرئ ابلين للعلاج  ١٥ق ر ق غي

  )الجراحى
اء  و للغش ل النم ن عام ل م توى ك ى مس ة احصائية ف ا ذو دلال ائج البحث ارتفاع د أظھرت نت وق

فى مصل المرضى المصابين بسرطان الرئة عن المصابين   ٢-بطن للأوعية الدموية و وانجيوبيوتنالم
ة احصائية . بأمراض رئوية أخرى مقارنة بالمجموعة الضابطة ة ذو دلال ة طردي د وجد أيضا علاق وق

  .بين مسنوى كل منھم فى المرضى المصابين بسرطان الرئة
نھم  ر وبتقدم المرض وجد أن مستوى كل م ة احصائية فى المرضى غي ا ذو دلال ع ارتفاع يرتف

ى   لاج الجراح ابلين للع ن المرضى الق ى  ع لاج الجراح ابلين للع ذا .الق ة لھ ر قيم وحظ ان اكب د ل وق
دة  ة بعي ذا . الارتفاع لوحظت فى مرضى سرطان الرئة الذين يعانون من اورام ثانوي ة لھ ولكن لا علاق

  .فى جميع مرضى سرطان الرئة الارتفاع بنوع الخلايا لھذا الورم
ة لأن  ة المرض لسبعة من مرضى سرطان الرئ وعجزت الأشعة المقطعية عن تشخيص مرحل
حجم الأورام الثانوية  طبيعى ولكن بأخذ عينة جراحية بواسطة  المنظار  وجد أن خمسة من المرضى 

ورم الغدى  ذة .يعانون من ورم الخلايا الصدفية  واثنين من ال ة ھ و وبمقارن ائج بمستوى عامل النم النت
وتن ة و وانجيوبي ة الدموي بطن للأوعي ة ٢-للغشاء الم ع مرضى سرطان الرئ ى جمي ع ف ة مرتف د ان ،وج

ة المرض   ن مرحل ؤ ع ا ينب بطن .  ارتفاع اء الم و للغش ل النم ن عام لا م توى  ك د أن مس ا وج وأيض
ة بعد اجراء العملية فى مجموعة ينخفض انخفاضا ذودلالة احصائي  ٢-للأوعية الدموية و وانجيوبيوتن

  .المرضى القابلين للعلاج الجراحى
ة   ة الدموي بطن للأوعي اء الم و للغش ل النم توى عام اس مس تنتاج أن قي ن اس ذا يمك ن ھ وم

ذة  لتشخيص المرض   ٢-وانجيوبيوتن ر ناف ة وغي يلة فيم ر وس ة يعتب فى مصل مرضى سرطان الرئ
  .لمرضي بعد العلاجومراحله واختيار خطة العلاج ومتابعة ا


