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ABSTRACT 

 
Angiogenesis is essential for tumor growth and progression and is mediated by 
positive and negative regulators of vessel growth. Since angiogenic mediators found 
in patient's serum have been postulated to reflect the angiogenic potential of a 
malignant tumor, the angiogenic stimulators activity such as vascular endothelial 
growth factor (VEGF) and angiogenesis inhibitors such as endostatin have been 
evaluated in the serum of patients with colorectal caner (CRC) with and without liver 
metastases, in an attempt to study the prognostic value of the above parameters. The 
present work was conducted on thirty six patients with colorectal cancer and twelve 
control subjects. The patients' group included twenty localized colorectal cancer 
patients all of them had radical surgical resection. The second patients' group 
consisted of sixteen colorectal cancer patients with liver metastases. The serum 
endostatin and VEGF levels were significantly higher in the patients with colorectal 
cancer versus healthy controls. When compared according to tumor stage, the liver 
metastatic group had significantly higher levels of serum endostatin and VEGF 
versus the localized invasive group (without distant metastasis). Both groups 
of patients with localized invasive cancer and patients with liver metastasis had 
significantly higher mean serum endostatin and VEGF levels versus healthy controls. 
Serum endostatin and VEGF levels in localized invasive group decreased 
significantly after resection of the tumor. There was a significant positive correlation 
between preoperative endostatin and VEGF levels in all cancer patients. High 
preoperative VEGF and endostatin levels were strongly associated with the tumor 
size, tumor grade, lymph node metastases and subsequent recurrence. Significant 
positive correlation was, also, detected between endostatin levels and number as well 
as volume of hepatic metastases.The previous results denote that serum levels of 
endostatin, and VEGF were elevated and positively correlated in patients with CRC. 
The elevation was associated with the stage of CRC, greater disease burden and 
subsequent recurrence. Thus, elevation of serum levels of endostatin, and VEGF 
might be considered as indicators of tumor invasion and metastasis in the future. 
Thus, the present study demonstrates the prognostic utility of measuring angiogenic 
and antiangiogenic factors before resection of colorectal cancer.  
Key words: colorectal caner (CRC), vascular endothelial growth factor (VEGF), 
endostatin, liver metastases.  
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INTRODUCTION 
 

Colorectal cancer (CRC) is the 
third most common malignancy in 
western countries(1). Of all patients 
affected by CRC, 75% undergo 
surgical treatment with curative 
intent; however, at present, 50% of 
these patients die within 5 years, 
mostly due to recurrence of disease(1) . 
Liver metastases occurs in 
approximately 45% of patients at 
some point in their disease course. 
Although some patients have 
favorable outcomes after liver 

resection, alternative therapeutic 
options are needed to treat patients 
whose tumors recur after resection, as 
well as those with unresectable 
disease(2). 

Angiogenesis is the formation of 
new capillaries from the preexisting 
blood vessels. Angiogenesis is critical 
for tumor growth and metastasis. The 
concept of tumor angiogenesis 
originally stemmed from Folkman's 
innovative proposition that tumor 
growth beyond a few millimeters is 
dependent on the formation of new 
blood vessels from neighbouring 
tissue(3). Angiogenesis is regulated by 
complex signaling pathways acting on 
endothelial cells that stimulate cell 
proliferation, migration, and 
subsequent tube formation(3,4). The 
level of angiogenic activity within a 
tissue is determined by the balance 
between stimulatory and inhibitory 
molecular regulators of endothelial 
cell activation. As tumors progress, 
they must acquire the ability to switch 
from a physiologically inhibitory 
environment to one that promotes new 
blood vessel development(5,6). 

Neovascularization is a 
prerequisite for tumor growth(4). 

Several studies indicated that 
angiogenesis plays a pivotal role in 
the prognosis of many types of 
cancer(7). It has been reported that 
tumor angiogenesis may be triggered 
after an increase (up-regulation) in the 
level of angiogenic stimulators such 
as vascular endothelial growth factor 
(VEGF), matrix metalloproteinases 
(MMPs) as well as basic fibroblast 
growth factor (bFGF), and a 
concomitant decrease (down-
regulation) in the levels of 
endogenous angiogenesis inhibitors 
(e.g. thrombospondin-1) (8). 

The vascular endothelial growth 
factor (VEGF), a potent mitogen for 
endothelial cells, is the most 
important factor in the neoplastic 
angiogenesis. VEGF is a 
homodimeric, 34- to 42-kDa heparin-
binding glycoprotein with mitogenic 
and vascular permeability-enhancing 
activities for endothelial cells(7). Its 
activity is mediated by two high-
affinity tyrosine-kinase receptors, 
fms-like tyrosine kinase (flt-1) and 
fetal liver kinase-1 (flk-1): flk-1 is a 
major regulator of angiogenesis, both 
in vitro and in vivo(7) . It is thought 
that VEGF is the most important 
angiogenic factor closely associated 
with induction and maintenance of the 
neovasculature in human tumors. 
Burns et al.,(8) suggested that VEGF 
may prevent tumor cell apoptosis via 
the bcl-2 anti-apoptotic pathway. The 
increased expression of VEGF mRNA 
has been detected in a variety of 
tumors, and recently tumor VEGF 
level was hypothesized as an 
important prognostic marker of tumor 
angiogenesis(9,10). 

One of the first antiangiogenesis 
compounds to be proposed and 
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evaluated for treatment of patients 
with cancer was endostatin. 
Endostatin is an endogenous 
angiogenic inhibitor, isolated from 
hemangioendothelioma cells as a 
COOH-terminal segment of collagen 
XVIII(11,12). On the cellular level, 
endostatin has been shown 
specifically to block proliferation and 
migration of endothelial cells and to 
induce endothelial cell apoptosis(13,14). 
Elucidation of the detailed 
mechanisms by which endostatin 
affects tumor dormancy and 
angiogenesis is now under intense 
investigation(15).  

The critical role of angiogenesis 
in CRC progression was previously 
reported but is yet under intense 
investigation. The present study aimed 
to clarify the balance between 
angiogenic and antiangiogenic factors 
by analyzing the serum concentrations 
of VEGF, as representative of 
angiogenic factors, and that of 
endostatin, as the antiangiogenic 
factor, in normal subjects and in 
patients with CRC with and without 
metastases in an attempt to study the 
prognostic value of the above 
parameters.   
 

SUBJECTS & METHODS 
 

The present work was conducted 
on thirty six patients with 
pathologically confirmed colorectal 
adenocarcinoma. They were among 
the patients attending the National 
Cancer Institute, Hepatosurgery Unit 
and Hepatogastroenterology 
Outpatient Clinic in Kasr El Aini 
Hospital. Informed consent was 
obtained for all patients. Their ages 
ranged from 36 to 72 years. In 
addition, twelve normal healthy 

subjects of matched age and sex were 
included as control group. 
Demographic data for the healthy 
controls were recorded at time of 
blood collection. 

Clinical information regarding 
patients was obtained from medical 
records. These patients were evaluated 
clinically. No patient had an active 
infection or inflammatory bowel 
disease at the time of study or had 
received a blood transfusion, 
radiotherapy, or chemotherapy before 
the study. According to the presence 
or absence of liver metastases patients 
were classified into 2 subgroups: The 
first patient's group included twenty 
localized colorectal cancer patients, 
all of them had radical surgical 
resection. Patients were considered to 
have undergone radical resections 
when there were no metastases 
detected by preoperative radiological 
scans (ultrasound scan, chest x-
ray,magnetic resonance imaging, or 
computed tomographic scan) and 
intraoperative ultrasound scan of the 
liver. Details of the primary colorectal 
cancer and treatment were recorded, 
and it included site, tumor node 
metastases, stage and surgical 
treatment.  

Clinical characteristics for the 
twenty patients are summarized in 
(Table: 1).  

The second patient's group 
consisted of sixteen colorectal cancer 
patients with liver metastases for 
possible surgical treatment. 
Preoperative helical computed 
tomography images (HiSpeed 
Advantage or Light Speed; GE 
Medical Systems, Milwaukee, WI) 
were analyzed, and the greatest 
perpendicular diameter of each 
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hepatic lesion was measured. 
Measurements were independently 
audited by a radiologist blinded to 
plasma cytokine levels. Tumor 

volumes were calculated with the 
formula 4/3r3, where r represents the 
mean radius of the two measurements 
taken. Hepatic tumor burden in each 
patient was calculated by adding the 
volumes of individual hepatic tumors.  

Clinical characteristics for the 
sixteen patients are summarized in 
(Table: 2). 

The tumor grade and tumor stage 
were determined according to the 
TNM system(16) and World Health 
Organization classification(17), 
respectively. The tumors were thus 
classified according to grade of the 
tumor into: 
 T1: tumor invading the lamina 

propria or mucosa. 
 T2: tumor invading the muscularis 

or submucosa.  
 T3: tumor penetrating the serosa or 

invading adjacent organs. 
And according to stage of the tumor 
into: 
 Stage I: No lymph node 

involvement and no distant 
metastases 

 Stage II: 1-3 lymph nodes involved 
and no distant metastases 

 Stage III: 4 or more lymph nodes 
involved and no distant metastases 

 Stage IV: any number of lymph 
nodes involved with presence of 
distant metastases. 

After a follow-up of 12 months, 
5(25%) of the assessable 20 patients 
(who had CRC without liver 
metastases) had disease recurrence, 
and one of these 5 patients died of 
disease. Sites of recurrence included 
one rectal recurrence, one liver 

recurrence, one lung recurrence and 
one multifocal recurrence.   

Blood samples were obtained 
from patients, before surgery and 
during follow-up visits, and from age- 
and sex-matched volunteer blood 
donors (controls). Blood samples were 
drawn from all participants (all 
patients and controls) after an 
overnight fast before and at seventh 
day after resection of the tumor for the 
estimation of serum levels of 
VEGF(18), and endostatin(19). Blood 
samples were centrifuged at 3000 rpm 
for 20 min. after being allowed to clot 
at room temperature. Sera were 
separated after centrifugation, then 
aliquoted and stored at - 80 ºC until 
the assays were performed. The above 
parameters were determined by the 
sandwich enzyme immunoassay 
technique using kits supplied by 
Quantikine, R&D System,Inc. 
Minneapolis, USA . 
Statistical analysis: 

Data are represented as mean ± 
SD. For comparison of the means of 2 
groups, unpaired t-test is used. 
Cytokine levels >2 S.D. above the 
control mean were considered 
elevated. Mean values of variables 
were compared using analysis of 
variance (ANOVA) followed by post-
hoc test. The Pearson and Spearman 
correlation tests were used to assess 
the correlation between the variables. 
P values <0.05 were considered 
statistically significant.(20) 

 
RESULTS 

 
The results of the present study are 
presented in tables 1-9 and figures 1-
5.
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Table 1: Clinical characteristics of patients with localized colorectal carcinoma 
(n= 20). 
Variable Number % 
Age (year)  

Mean 
Range 

 
53.5 

34-84 

 

Sex, n (%)  
Male 
Female 

 
11 
9 

 
55% 
45% 

Tumor size (cm)  
Mean 
Range 

 
4.28 

1- 6.8 

 

Tumor grade*, n (%)  
T1 
T2 
T3 

 
--- 
10 
10 

 
 

50% 
50% 

Lymph node metastasis, n (%)  
Stage I (no lymph node involvement) 
Stage II, III (presence of lymph node involvement) 

 
8 

12 

 
40% 
60% 

*T1: invading the lamina propria or mucosa. 
 T2: invading the muscularis or submucosa.  
T3: penetrating the serosa or invading adjacent organs. 
 
 
 
 
Table 2: Clinical characteristics of patients with colorectal carcinoma with liver 
metastases (n= 16). 
Variable Number % 
Age (year)  

Mean 
Range 

 
58.5 

28-81 

 

Sex, n (%)  
Male 
Female 

 
10 
6 

 
63% 
37% 

Number of hepatic metastases  
≤ 5 
> 5 

 
9 
7 

 
56% 
44% 

Hepatic tumor volume (mL)  
≤ 300 
> 300 

 
11 
5 

 
69% 
31% 
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Table 3: Serum levels of VEGF and endostatin in patients with colorectal cancer 
and healthy controls.  
  Controls 

(12 cases) 
All patients 
(36 cases) 

P- value 

VEGF (pg/mL) 88.8 ± 32.9 423.5 ±156.8 < 0.001 
Endostatin(ng/mL) 26.4 ±9.1 64.4 ± 15.5 < 0.001 
* Values are expressed as mean ± SD. 
* VEGF: Vascular endothelial growth factor . 
* P< 0.05: significant. 

 
The serum endostatin and VEGF 

levels were significantly higher in the 
patients with colorectal cancer versus 
healthy controls (P< 0.001) (Table 3). 

 
Table 4: Serum levels of VEGF and endostatin in patients with colorectal cancer 
(CRC) and frequencies of their elevation according to tumor stage.  

  Controls 
(12 cases) 

Localized CRC 
(20 cases) 

Metastatic CRC 
(16 cases) 

P- value 

VEGF (pg/mL) 88.8 ±32.9(a) 366.7 ±150.6(b) 494.3 ± 143.7(c) < 0.001 
Endostatin (ng/mL) 26.4 ± 9.1(a) 58.9 ± 14.8(b) 71.1 ± 14.5 (c) < 0.001 
* Values are expressed as mean ± SD. 
* VEGF: Vascular endothelial growth factor .  
* Localized group: patients with localized invasion ; Metastatic group: patients with 
distant metastasis 
* Similar letters (a, b, c) indicate non-significant differences between groups. 
Difference in letters indicates significant differences.  
 

 
When compared according to 

tumor stage, the liver metastatic group 
had significantly higher levels of 
serum endostatin and VEGF versus 
the localized invasive group (without 
distant metastasis). Both two 

subgroups of patients with localized 
invasive cancer and patients with liver 
metastasis had significantly higher 
mean serum endostatin and VEGF 
levels versus healthy controls (Table 
4).

 
 
Table 5: Serum levels of VEGF and endostatin in patients with localized 
colorectal cancer before and after resection of the primary tumor.  
  Before resection After resection P- value 
VEGF (pg/mL) 366.7 ± 150.6 251.52 ± 102.6 < 0.001 
Endostatin (ng/mL) 58.9 ± 14.8 47.5 ± 11.4 < 0.001 
* Values are expressed as mean ± SD. 
* VEGF: Vascular endothelial growth factor . 
* P<0.05: significant. 
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Fig. 1: Pre- and postoperative serum VEGF in patients with localized CRC. 
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Fig. 2: Pre- and postoperative serum Endostatin in patients with localized CRC. 
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Serum endostatin and VEGF 
levels in localized invasive group 
decrease significantly after resection 

of the primary tumor (Table 5) and 
(Figures 1 and 2). 
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Fig. 3: Scatter plot showing the correlation between preoperative serum endostatin 

and preoperative serum VEGF in localized CRC patients. 
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Fig. 4: Scatter plot showing the correlation between serum endostatin and VEGF in 

all CRC patients. 
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There was a significant positive 
correlation between preoperative 
endostatin and VEGF in localized 
CRC patients (r = 0.47), and between 
endostatin and VEGF levels in all 
cancer patients (r = 0.59 P <0.001) 

(Fig. 3, 4). This correlation was absent 
in controls. There was no significant 
correlation between preoperative 
endostatin and VEGF levels and 
age and no association with sex. 
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Fig. 5: Scatter plot showing the correlation between preoperative serum endostatin 

and tumor size in localized CRC patients. 
 

 
Association between preoperative endostatin and VEGF levels and burden of 
disease: 
 
Table 6: Correlation between serum levels of VEGF and endostatin with tumor 
burden in patients with localized colorectal cancer before resection of the 
primary tumor.  

  Tumor 
size 

Tumor grade Lymph node 
metastases 

Recurrence 

VEGF (pg/mL) r=0.42 
P<0.05 

r=0.58 
P<0.01 

r=0.67 
P<0.01 

r=0.48 
P<0.05 

Endostatin (ng/mL) r=0.47 
P<0.05 

r=0.49 
P<0.05 

r=0.059 
P<0.01 

r=0.6 
P<0.01 

* VEGF: Vascular endothelial growth factor. 
* P< 0.05: significant. 
 

 
Tumor burden = tumor size (cm), tumor grade (T1, T2, T3), number of lymph 

node metastases and subsequent recurrence. 
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Table 7: Serum levels of VEGF and endostatin in patients with grade 2 and 
grade 3 (T2, T3) tumors. 
 Grade 2 (T2) 

patients  (n=10) 
Grade 3 (T3) 

patients (n=10) 
P value 

VEGF 
(pg/mL) 

270 ± 138.0 463 ± 74.3 P <0.001 

Serum Endostatin  
(ng/mL) 

49.7 ± 10.9 68.2 ± 11.4 P <0.001 

* VEGF: Vascular endothelial growth factor. 
* P< 0.05: significant. 
 
 
 
Table 8: Serum levels of VEGF and endostatin in patients with and without 
recurrence. 
 Patients with  

recurrence (n=4) 
Patients without 

recurrence (n=15)
P value 

VEGF (pg/mL) 508.0 ± 78.3 300.0 ± 114.0 P <0.001 
Serum Endostatin  (ng/mL) 73.0 ± 9.1 52.0 ± 11.3 P <0.001 
* VEGF : Vascular endothelial growth factor . 
* P< 0.05 : significant. 
N.B.: These results cannot be statistically relied on due to the low number of 
localized CRC patients with recurrence after surgical resection. 
  

 
 
Preoperative levels of circulating 

VEGF and endostatin were analyzed 
in relation to tumor size (Fig. 5), 
tumor grade (T1, T2, T3), lymph node 
metastases and subsequent recurrence 
(Table 6). High preoperative VEGF 
and endostatin levels were strongly 
associated with the previous tumor 
burden (Table 6). Also, serum VEGF 
and endostatin mean levels were 
significantly higher in patients with 
grade 3 (T3) (463±74.3 pg/mL; 
68.2±11.4 ng/mL respectively) versus 

patients with grade 2 (T2) (270±138 
pg/mL; 49.7±10.9 ng/mL 
respectively, P<0.001 for each) (Table 
7). Furthermore, there were 
significant differences in both serum 
VEGF and endostatin levels between 
patients with subsequent recurrence 
(508 ±78.3 pg/mL; 73±9.1 ng/mL 
respectively) versus those without 
recurrence (300 ± 114 pg/mL; 52 
±11.3 ng/mL respectively; P<0.001 
for each) (Table 8). 
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Table 9: Number and volume of hepatic metastases in patients with elevated and 
patients without elevated serum endostatin levels. 

 Patients  with 
elevated endostatin 

level (9 cases) 

Patients without 
elevated  endostatin 

level (7 cases) 
P value 

Serum Endostatin (ng/mL) 77.6 ± 14.4 43.8 ± 2.8 P <0.001 
Number of metastases 9.8 ± 7.2 2.4 ± 1.5 P <0.005 
Volume of metastases(mL) 254.6 ± 107.5 70.4 ± 24.8 P <0.001 
-Patients with elevated endostatin levels are those with serum endostatin >54.6ng/mL 
-Patients without elevated endostatin levels are those with serum endostatin 
<54.6ng/mL 
* P< 0.05: significant. 
 

The mean number of hepatic 
metastases among patients with 
elevated preoperative endostatin levels 
(9.8 ± 7.2) was significantly higher 
than among those without elevated 
levels (2.4 ± 1.5: P <0.005). Similarly, 
the mean total volume of hepatic 
metastases among patients with 
elevated preoperative endostatin 
levels (254.6 ± 107.5 mL) was 
significantly higher than among those 
without elevated levels (70.4 ± 24.8 
mL: P <0.001) (Table 9). Significant 
positive correlation was detected 
between endostatin levels and the 
number of hepatic metastases (r = 0.5: 
P<0.05) (Table 9). Also, there was 
significant positive correlation 
between endostatin levels and total 
volume of hepatic metastases (r = 
0.54: P<0.05). There was no 
significant correlation between the 
estimated tumor burden and levels of 
VEGF. 
 

DISCUSSION 
 

Solid tumors rely on angiogenesis 
for sustained growth and produce 
cytokines that induce 
neovascularization(21). It is interesting 

that tumors can, also, produce 
antiangiogenic cytokines, (22) an 
observation hypothesized to be 
associated with the clinical 

observation that resection of primary 
human tumors may lead to growth of 
distant metastatic disease. This 
phenomenon has been demonstrated in 
murine models(23). Because inhibiting 

tumor angiogenesis has become an 
attractive strategy for treating cancer 
patients, identifying the presence of 
circulating inhibitors of angiogenesis 
in humans with cancer might shed 
light on the role of these endogenous 
mediators in humans and suggest 
novel means to enhance their 
production or antitumor effects. 

In the present study, serum levels 
of VEGF and endostatin levels were 
significantly higher in all patients with 
CRC than in the healthy controls. 
When compared according to tumor 
stage, the distant metastatic group had 
significantly greater levels of serum 
VEGF and endostatin than the 
localized invasive group (without 
distant metastasis). There was a 
significant positive correlation 
between preoperative endostatin and 
VEGF levels in all cancer patients. 
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Consistent with the current 
results, Tien et al.,(24) reported 
significantly higher VEGF and 
endostatin serum levels in patients 
with superficial or invasive CRC 
compared to healthy controls. 
Feldman et al.,(25) reported that 
plasma endostatin levels are elevated 
in CRC patients with liver metastases. 
Guenther et al., (26) reported that in 
CRC and their liver metastases, high 
levels of collagen XVIII transcripts 
were observed in endothelial cells and 
fibroblasts/myofibroblasts.  

Because hepatic metastatic 
disease represents the major cause of 
morbidity and mortality in patients 
with colon cancer, and because the 
liver is rich in collagen XVIII, the 
parent protein of endostatin(27), plasma 
endostatin levels in colorectal cancer 
patients with liver metastases were 
prospectively analyzed. Several 
proteases have been demonstrated to 
cleave endostatin from collagen 
XVIII, including elastase(28) and 
cathepsin L(29). Musso et al.,(30) 
reported that the increased global 
expression of the endogenous 
endostatin precursor, collagen XVIII, 
in hepatic metastases of CRC results 
from the combined expression profiles 
of tumor cells, and nontumor 
hepatocytes at the advancing edge of 
the tumor. 

With the exception of the original 
hemangioendothelioma cell line from 
which murine endostatin was first 
isolated, tumor cell lines have not 
been shown to produce endostatin(31). 

Therefore, it is reasonable to 
hypothesize that endostatin production 

in humans occurs as a result of 
extracellular cleavage of collagen 

XVIII. Because the liver is 

particularly rich in collagen XVIII, 

elaboration of these proteases by 
tumor would be expected to generate 
endostatin. It is interesting to note that 
in a study of patients with 
hepatocellular carcinoma Yamagata 
et al., (32) found circulating endostatin 
levels similar to those of controls. 
Therefore, the production of proteases 
capable of cleaving endostatin from 

collagen XVIII may vary between 
tumor histologies and merits further 
study.  

The inter-relationship between 
the antiangiogenic factor endostatin 
and the angiogenic factor VEGF, 
which was first noted in patients with 
clear-cell renal cancer(25), could be 
explained as a part of a dynamic 
equilibrium process. Invasive tumors 
secrete VEGF and multiple 
collagenases, including MMPs, that 
facilitate digestion of the extracellular 
matrix and basement membrane, 
allowing the tumor cell access to the 
circulation. VEGF, in addition to 
promoting endothelial cell 
proliferation, also, induced the release 
of multiple collagenases and other 
proteases from endothelial cells(33). 
Simultaneously, these collagenases 
(eg, MMP-9, MMP-3) might cleave 
endostatin from collagen XVIII. It is, 
also, possible that elevated endostatin 

levels represent a direct response to 
elevated VEGF levels(34). Hypoxia, for 
example, is often present in tumors 
and has been shown to induce 
expression of both VEGF(35) and 
cathepsin L(36). In turn, endostatin 
blocks angiogenesis by decreasing 
VEGF expression and inducing 
apoptosis in cancer cells(37). Binding 
of endostatin to its receptor-like 
molecules present on the surface of 
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endothelial cells transfers intracellular 
signals to block VEGF-mediated 
endothelial cell signaling. Endostatin, 
also, interferes with the interaction 
between VEGF and its receptor, thus 
again blocking the VEGF-mediated 
signaling events that result in the 
blocking of VEGF-induced 
proliferation and migration of 
endothelial cells.  

The ability of endogenous human 
endostatin to inhibit angiogenesis is 
unknown at present(38). Thus, it is not 
clear whether endogenous endostatin 
represents part of a defense 
mechanism to protect the host from 
tumor angiogenesis or simply is a 
byproduct of proteases secreted by the 
tumor. In either case, endostatin 

production might be expected to be 
increased in patients with more 
aggressive disease. In the current 
study preoperative levels of 
circulating VEGF and endostatin were 
analyzed in relation to tumor size, 
tumor grade, lymph node metastases 
and subsequent recurrence. High 
preoperative VEGF and endostatin 
levels were strongly associated with 
the previous tumor burden (Table 6). 
Also, it was found that the elevated 
endostatin levels, found in this work, 

were associated with greater tumor 
burden in colorectal cancer patients 
with liver metastases. Patients with 
elevated endostatin levels had 
significantly more metastatic lesions 
and greater hepatic disease burden and 
were less likely to be deemed eligible 

for surgical treatment. Similarly, 
Feldman et al.(39) demonstrated that 
in patients with soft-tissue sarcomas, 
elevated preoperative endostatin levels 
were more likely to have recurring 

tumors after resection than patients 
without elevated endostatin levels.   

The present study, also, showed 
that serum endostatin and VEGF 
levels in localized invasive group 
were decreased significantly after 
resection of the primary tumor (table 
5). These results are coordinated with 
those reported by Charlotte et 
al.,(40) who demonstrated that the 
increased metabolic activity in liver 
metastasis after removal of primary 
colorectal carcinoma coincided with a 
decrease in antiangiogenic factor 
levels. Also, Fujisaki et al., (41) found 
that circulating levels of VEGF 
decreased after resection of primary 
colorectal cancers. After resection of 
the tumor, levels of circulating 
angiogenic and antiangiogenic factors 
would reflect a balance between the 
loss of the tumor stimulus and the 
addition of the regeneration stimulus. 
Multiple factors might be responsible 
for the decrease of endostatin after 
surgery. Removal of the tumor might 
be one factor for both VEGF and 
endostatin decrease. Surgical trauma 
with subsequent release of various 
proteolytic enzymes involved in 
healing of the wound may degrade 
endostatin. That postoperative 
endostatin decrease further 
substantiates the idea that a tumor 
may produce angiogenic inhibitors, 
suppressing their metastases at 
distance.  

From the current results, it could 
be suggested that to prevent 
accelerated vascularization and 
growth of distant (micro)metastases, 
the primary tumor should not be 
removed. However, more than 50% of 
patients with primary colorectal 
malignancies who present without 
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metastasis are cured by surgery(42),  
indicating that surgical removal of the 
primary tumor is mandatory and not 
just optional. Furthermore, the risk of 
metastasis is proportional to the 
number of circulating metastatic cells 
that originate from primary tumor(43). 
Obviously, resection will remove the 
source of these cells. These results 
may indicate that administration of 
antiangiogenic compounds after the 
surgical removal of a primary tumor 
may be an interesting approach to 
inhibit outgrowth of distant 
(micro)metastases. In animal models, 
substantial evidence has been 
presented that vascularization and 
subsequent growth of distant 
metastases could be inhibited by 
systemic administration of the 
angiogenesis inhibitors angiostatin 
and endostatin(23). In humans, that 
approach may be helpful in preventing 
the outgrowth of liver metastases, a 
major cause of mortality in colorectal 
carcinoma patients.  

Because of the small number of 
patients recruited in the current study 
and the wide range of circulating 

endostatin levels observed in healthy 
controls, a much larger analysis would 
be required to assess the feasibility of 
using circulating endostatin levels as a 
tumor marker of progression or 
recurrence.  
Conclusion: 

The current results denote that 
serum levels of endostatin, and VEGF 
were elevated and positively 
correlated in patients with CRC 
patients. The elevation was associated 
with the disease stage, burden and 
recurrence of CRC. Thus, elevation of 
serum levels of endostatin, and VEGF 
might be considered as indicators of 

tumor invasion and metastasis in the 
future demonstrating the prognostic 
utility of measuring angiogenic and 
antiangiogenic factors before 
resection of colorectal cancer. 
However, larger scale analysis is 
required to assess the feasibility of 
using circulating VEGF, and 
endostatin levels as tumor markers of 
recurrence or progression in patients 
with CRC. Understanding the role of 
endogenous endostatin in patients with 
colorectal cancer might lead to novel 

treatment strategies to inhibit tumor 
angiogenesis. 
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 القولون عملية تكوين الاوعيه الدمويه الجديده و مقاومتها فى مرضى سرطان

  #ايمان زكى - ***عاليه عياد** مصطفى الشاذلى -* عائشه عيد
 - كليه الطب - #الأشعه -  ***الأمراض الباطنه  -**الجراحه -*أقسام الكيمياء الحيويه الطبيه

 جامعه القاهرة –# معهد الأورام القومى   

فى عامل النمو للغشاء  ا البحث لدراسة منشطات عملية تكوين الاوعيه الدمويه الجديده متمثلهأجرى هذ
ذلك فى مصل المرضى المصابين بسرطان  المبطن للأوعيه الدمويه و مثبطاتها متمثله فى الاندوستاتين و

 .الاكلينيكى للمرض القولون و تقدير أهميتهم  فى التشخيص

عشر  مريضآ يعانون من سرطان القولون و كذلك ضم البحث اثنا ٣٦ىو قد اشتمل هذا البحث عل
 .شخصا من الأصحاء كمجموعه ضابطه

 . و قد تم قياس كل من عامل النمو للغشاء المبطن للأوعيه الدمويه و الاندوستاتين

 و قد أظهرت نتائج البحث ارتفاعا ذو دلاله احصائيه فى مستوى كل من عامل النمو للغشاء المبطن

 .بالمجموعه الضابطه لأوعيه الدمويه و الاندوستاتين فى مصل المرضى المصابين بسرطان القولون مقارنةل

متقدمه مصحوبه بأورام ثانويه  وقد تم تقسيم المرضى تبعا لمرحلة المرض اما مرحله بدون اورام ثانويه أو مرحله
وى كل من عامل النمو للغشاء المبطن مست وقد أوضحت النتائج ارتفاعا ذو دلاله احصائيه فى. فى الكبد

و كذلك . المرحله الثانيه مقارنة بمرضى المرحله الاولى للأوعيه الدمويه و الاندوستاتين فى مصل مرضى
 .كل من المجموعتين السابقتين مقارنة بالمجموعه الضابطه ارتفاعا ذو دلاله احصائيه فى

ارتفاعا ذو دلاله احصائيه  وقد تم تقسيم المرضى أيضا الى درجات تبعا لباثولوجيا الاورام السرطانيه حيث لوحظ
و الاندوستاتين فى مصل مرضى الدرجه الثالثه  فى مستوى كل من عامل النمو للغشاء المبطن للأوعيه الدمويه

 .الاولى و الثانيه دلاله احصائيه بين المجموعتينلا يوجد اختلاف ذو  مقارنه بالدرجه الاولى و الثانيه ولكن

المبطن للأوعيه  وقد وجد أيضا علاقه طرديه ذو دلاله احصائيه بين مستوى كل من عامل النمو للغشاء
 .الدمويه و الاندوستاتين فى مصل المرضى المصابين بسرطان القولون

وشده  للأوعيه الدمويه و للغشاء المبطنكذلك وجدت علاقه بين مستوى كل من الاندوستاتين و عامل النم
طرديه ذو دلاله احصائيه بين مستوى  المرض فى المرضى المصابين بسرطان القولون حيث وجدت علاقه

حجم الورم ودرجه الورم و الأورام  الدمويه و كل من الاندوستاتين و عامل النمو للغشاء المبطن للأوعيه
 .اع الورمارتج المصاحبه فى الغدد الليمفاويه و

أيضا أظهرت النتائج وجود علاقه بين مستوى الاندوستاتين و شده المرض فى المرضى المصابين 
بين مستوى  القولون المصحوب بأورام ثانويه فى الكبد حيث وجدت علاقه طرديه ذو دلاله احصائيه بسرطان

 .الاندوستاتين و كل من عدد و حجم الأورام الثانويه فى الكبد

الدمويه و  كن استنتاج ان ارتفاع مستوى كل من عامل النمو للغشاء المبطن للأوعيهومن هذا يم
ورم القولون ويمكن استنتاج  الاندوستاتين فى مصل المرضى المصابين بسرطان القولون مرتبط بمراحل و تدرج

المرضى  الدمويه و الاندوستاتين فى مصل ايضا ان ارتفاع مستوى عامل النمو للغشاء المبطن للأوعيه
 .لانتشار الورم فى المستقبل واعادة ظهور الورم المصابين بسرطان القولون يمكن ان يكون مؤشر

 


