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Abstract: 
Epithelial ovarian cancer is the leading cause of cancer deaths from gynecological 

malignancies. Angiogenesis is considered essential for tumor growth and the 

development of metastases. VEGF and IL−8 are potent angiostimulatory molecules 

and their expression has been demonstrated in many solid tumors, including ovarian 

cancer. 

VEGF and IL-8 concentrations were measured by ELISA test (HumanVEGF,IL-8). 

Bioassay ELISA/ US Biological / USA). 

The median VEGF and IL-8 levels were significantly higher in the sera of ovarian 

cancer patients than in those with benign tumors and in healthy controls. 

Pretreatment VEGF and IL-8 serum levels might be regarded as an additional tool in 

the differentiation of ovarian tumors. 
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Introduction: 
Ovarian cancer represents the 

fourth most frequent type of cancer 

among females and is the leading cause 

of death from gynecological cancer in 

the western world. It is often cause 

more deaths in the United States than 

any other type of female reproductive 

tract cancer, with an estimated 22,430 

new cases and 15,280 deaths in 2007 

[1]. Approximately 90% of primary 

malignant ovarian tumors are epithelial 

(carcinomas), and are thought by most 

investigators to arise from the ovarian 

surface epithelium (OSE) or more 

likely from surface epithelial inclusion 

cysts [2,3]. Approximately 70% of 

ovarian cancers are diagnosed at 

advanced stage and only 30% of 

women with such cancers can expect to 

survive 5 years. While fewer than 20% 

of ovarian cancers are confined to the 

ovaries at diagnosis, the five-year 

survival of women with localized 

tumors exceeds 90%. Effective 

screening methods have impacted on 

survival in breast and cervical cancer, 

but at present there is no effective 

screening test for ovarian cancer. 

Simultaneous evaluation of multiple 

markers may increase the sensitivity 

while maintaining high specificity[4]. 

Tumor angiogenesis is a critical step in 

the progression of cancer, including 

melanoma, allowing tumors to grow 

beyond 1–2 mm in diameter . The 

expression of VEGF, interleukin (IL)-8 

have been shown to be important for 

this process [5,6].On the other hand 

these novel markers in combination 

with CA125 were able to achieve a 

sensitivity of 88% and a specificity of 

98% in early-stage ovarian cancer 

serum samples. VEGF may prove to be 

a complementary marker to CA125, as 
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has been shown in studies by Gorelik 

et al. [7]. Postoperative VEGF levels 

were significantly lower in comparison 

to preoperative levels, while 

significantly elevated values were seen 

in patients with metastasis as compared 

to patients lacking metastasis[8]. This 

may be compared clinically in the near 

future as the latest randomized trial for 

advanced stage ovarian cancer in the 

US, incorporating anti-VEGF therapy 

with standard cytotoxic agents.  

IL-8 derived from 

macrophages/monocytes had an 

angiogenic effect in rat cornea models 

and could induce proliferation and 

chemotaxis of human umbilical vein 

endothelial cells[9]. The angiogenic 

activity in condition medium of 

cultured macrophages isolated from 

rheumatoid synovial tissue can be 

blocked by either IL-8 neutralizing 

antibodies or IL-8 antisense 

oligonucleotide. The involvement of 

IL-8 in tumor angiogenesis was first 

demonstrated by Smith et al, [10],who 

showed that IL-8 was overexpressed in 

the cancer cells of bronchogenic 

carcinoma.  

Recent studies have shown that IL-

8 was constitutively expressed in 

several human cancer cell lines derived 

from astrocytoma, hepatoma, 

transitional cell carcinoma, and 

melanoma, and is associated with 

angiogenesis and metastatic potential 

in human melanoma cell lines in a 

nude mice model [11]. 

    The aim of this study was to 

determine the serum  levels of  VEGF 

and IL-8 in healthy individual, patients 

with benign tumors and patients with 

malignant ovarian tumors and  evaluate 

the ability of using this marker for 

early detection of ovarian cancer.  

 

Materials and Methods: 
       The serum samples from 60 

patients diagnosed with different types 

and stages of ovarian cancer, 15 

patients with benign ovarian tumors, 

and 15 healthy controls were tested. 

Serum samples from patients with 

early-stage ovarian cancer, and women 

with benign pelvic disease, were 

provided by certain Iraqi hospitals (Al-

Kadhemia , AL - Yarmouk Teaching 

Hospital and Baghdad Hospital, the 

Teaching Laboratories of Medical 

City, Nuclear Medical Hospital in 

Baghdad and Alsader Hospital in 

Missan). All the patients had provided 

their medical history and had 

undergone clinical and ultrasound 

examination of the pelvic organs 

before they were qualified for the 

study. The average age of this group 

was 45.8 years and the range was 10-

80 years. The blood sample was 

dispensed in a plain tube, and left for  

20 minutes at room temperature (20 - 

25ºC) for clotting. Then, it was 

centrifuged at 3000 rpm for 10 minutes 

to collect serum. The serum was 

divided into aliquots (0.3 ml) and 

stored in the freezer (-20ºC) until use. 

Proangiogenic factor levels were 

determined by ELISA using (US 

Biological / USA) according to the 

recommendations of the manufacturer. 

The kits were designed to measure 

human VEGF-A and IL-8 levels in cell 

culture, supernatant, serum, and 

plasma. The method’s sensitivity for 

VEGF-A165 was 9 pg/ml, with 

reference values in the serum of 16-

1000 pg/ml. The method’s sensitivity 

for IL-8 was 4-10 pg/ml, with 

reference values in the serum (50-1600 

pg/ml). Concentrations were measured 

by a Micro ELISA system/ Bio-

test/Germany with wavelength 405nm 

and 450nm for VEGF and IL8 

respectively. 

 

Statistical Analysis 

      The Statistical Analysis System- 

SAS (2010) was used to effect of 

difference factors in study parameters 

or percentage. The least significant 
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difference –LSD test used to the 

comparative between means in this 

study. 

 

Results: 
       Analysis of the present study was 

performed on the following 

parameters: type of ovarian cancer 

(Epithelial tumors, Sex cord-stromal 

tumors ,Germ cell tumor), 

histopathological subtypes of epithelial 

ovarian tumors(Serous tumors, 

Mucinous tumors, Endometroid 

tumors, Clear cell tumors, and burnner 

tumors) and FIGO stages (I,II,III). The 

results showed that  ovarian cancer 

patients had highly significant  levels 

of  VEGF (Mean ± SE :236.59pg/ml ± 

33.18, p value=0.0001<0.01), and IL-8 

(Mean ± SE :241.85pg/ml ± 32.06, p 

value=0.0003<0.01), compared to 

those of patients with benign ovarian 

tumor or healthy individuals. There 

were no statistically significant 

differences in both proangiogenic 

factors concentrations in the blood 

serum for clinical stages I/II and III 

ovarian cancer. Significant differences 

in the proangiogenic factors 

concentrations were observed between 

the three pathological types of ovarian 

cancer. The patients with epithelial 

ovarian cancer showed the highest 

level of VEGF(393.27pg/ml) (figure1), 

while for IL-8 Germ cell tumors were 

statically significantly higher (Mean ± 

SE :291.65 ± 0.00, P value 

=0.00016<0.01) (figure2) than the 

patients with epithelial ovarian tumors 

(mean: 291.65 and 193.43 pg/ml). and 

sex-cord tumors(Mean ± SE: 137.03 ± 

74.14). Statistically significant 

differences were observed between 

different pathological subtypes of 

epithelial ovarian tumors. Patients with 

serous adenocarcinoma showed the 

highest level of VEGF(Mean± 

SE:323.25pg/ml ± 71.86, p 

value=0.034<0.5) (figure3), while 

Patients with endometrial tumors 

showed the highest level of IL-8 (Mean 

± SE : 408.59 pg/ml ± 188.40, p 

value=0.0549<0.5) (figure4).These 

data suggest that VEGF and IL-8 may 

be a useful serological biomarkers for 

clinical diagnosis and prognosis of 

ovarian cancer, for follow-up of 

ovarian tumor metastasis and for 

monitoring the efficacy of therapy in 

patients with ovarian carcinomas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(1): The serum level of VEGF in the three types 

of ovarian cancer. The epithelial ovarian tumors 

were associated with the highest level of VEGF 

Fig.(2): The serum level of  IL-8 in the three types of 

ovarian cancer. The Germ cell tumors were associated 

with the highest level of  IL-8 
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Discussion:     
     The present study showed that there 

were statistically significantly higher 

serum  VEGF levels in the patients 

with ovarian cancer (Mean: 

236.59pg/ml) than in the patients with 

benign ovarian tumors and healthy 

controls(Mean: 25.92 pg/ml, 0.464 

pg/ml). These results confirm those 

presented in other studies including 

Sadlecki et al.,2009 [12],who found 

that statistically significantly higher 

serum of  VEGF levels in the patients 

with ovarian cancer than in the patients 

with benign ovarian tumors and the 

control group (459.15 vs. 131.80 

pg/ml), the same results were reported 

by other instigators [13,14,7]. 

In the present study, VEGF levels were 

analyzed in relation to tumor clinical 

stage which showed that no 

statistically significant differences in 

proangiogenic factor concentrations in 

the blood serum for clinical stages I/II 

and III/IV ovarian cancer, the same 

results were confirmed by Sadlecki et 

al.,2009 and Duncan et al.,2008 

[12,15]who showed that the VEGF 

levels did not correlate with any of the 

established clinic pathologic 

prognostic variables e.g., age, stage, 

and grade. 

    In relation with histological type our 

study showed that the highest level of  

VEGF was detected in patients with 

serous ovarian tumors followed by 

mucinous tumors and endometriod 

tumors, these results were differ from 

that reported by Yamamoto et al.,1997 

[16]who showed that elevated level of 

VEGF was found  in the fluid of 

mucinous tumors, but not in the serous 

tumors. Sadlecki et al.,2009 [12],who 

showed that no statistically significant 

differences in VEGF concentrations 

were observed between histological 

differentiation of ovarian cancer. 

VEGF plays a significant part in the 

normal function of the ovary, with 

serum VEGF levels rising and falling 

in a predictable pattern during the 

ovulatory cycle[17].Therefore, it is not 

surprising that VEGF plays a role in 

the biology of ovarian cancer. The 

result of our study and these obtained 

from other studies proved that VEGF 

plays a major role in ovarian cancer 

progression not only due to its pro 

angiogenic properties, but also due to 

Fig. (3):The mean serum levels of  VEGF in the 

different  Epithelial ovarian tumor types. the 

serous tumors showed highest level as compared 

with other epithelial ovarian tumor types. 

 

Fig. (4):The mean serum levels of IL-8 in the different  

Epithelial ovarian tumor types. the Endometriod 

tumors showed highest level as compared with other 

epithelial ovarian tumor types, while the mean serum 

level of IL-8 in Burner tumors and Clear cell tumors 

was 0pg/ml 

 



 Baghdad Science Journal  Vol.12(2)2015 
 

392 

its ability to increase vessel 

permeability, leading to the presence of 

peritoneal fluid, which promotes the 

intra peritoneal dissemination of 

ovarian cancer. Measuring VEGF in 

peritoneal fluid might be useful in the 

differential diagnosis of ovarian 

tumors, but not in examining residual 

or recurrent disease[18]. The strong 

association between tumor 

angiogenesis, VEGF expression and 

serum levels, and clinical outcome in 

ovarian cancer makes the VEGF 

pathway an attractive therapeutic 

target. 

      Recently, it has been shown that 

IL-8 plays a critical role in cancer 

invasion, angiogenesis and 

metastasis[19,20], and is considered as 

an important component of tumor 

microenvironment [21,22]. The  results 

of the present study showed that the 

serum IL−8 levels was statistically 

significantly higher in the patients with 

ovarian cancer (241.85 pg/ml)than in 

those with benign tumors and in the 

control group(16.89 pg/ml, 

44.07pg/ml).Our result are identical 

with those obtained from other studies 

that performed by Sadlecki et al.,2009 

[12]who reported that the serum IL-8 

levels were statistically significantly 

higher in the patients (24 pg/ml)with 

ovarian cancer than in those with 

benign tumors and in the control 

group(10.5pg/ml , 8.20pg/ml). Gorelik 

et al.,2005 [7]showed that the serum 

concentrations of certain biomarkers 

including IL-8 were significantly 

higher in ovarian cancer patients (24 

pg/ml) as compared with benign 

tumors and healthy controls 

(12.4pg/ml,10.2pg/ml).Our results 

showed that there were no statistically 

significant differences in 

proangiogenic factor concentrations in 

the blood serum for clinical stages I/II 

and III of  ovarian cancer, these results 

identical with those reported by 

[12]and [23], in which they indicated 

other studies that no significant 

correlation between IL-8 ascites levels 

and FIGO stage in ovarian cancer 

patients. 

      We found in this study a significant 

differences in IL-8 concentrations 

between different subtypes of ovarian 

cancer, patients with endometriod 

tumors showed the highest serum level 

of IL-8 followed by mucinous, and 

serous tumors, these results are similar 

to that reported by Greg  et al., 2008 

[24]who found IL-8 was over 

expressed in endometrioid, mucinous, 

and serous ovarian cancer while its 

differ from that reported by others 

[12,23,25], who found that no 

significant correlation between IL-8 

ascites levels and histopathology of 

ovarian cancer patients. 

Analysis of reference data and the 

results of the present study suggest that 

IL-8 is a very important factor in tumor 

angiogenesis. As IL-8 level was high 

in ovarian cancer patients so IL−8 

serum levels might be regarded as an 

additional tool in the differentiation of 

ovarian tumors. Evaluation of IL−8 

levels in blood serum may also be 

helpful in diagnostics and in 

monitoring malignant ovarian tumor 

therapy and it also may represent a 

promising target for the development 

of adjuvant therapy for ovarian cancer. 
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كمعلمات حيوية  8المستويات المصلية لعامل نمو البطانة الوعائي والانترلوكين 

 جديدة للتشخيص المبكر لأورام المبيض
 

 *خالد عبد الرزاق حبيب   ميساء غازي جمعة

 **حسين جعفر منذر
  كلية الطب. -جامعة ميسان

 جامعة بغداد. -كلية العلوم للبنات  -قسم علوم الحياة*

 لندن. -وحدة الكبد –الكلية الملكية **

 

 الخلاصة:
يعتبر سرطان المبيض الطلائي احد المسببات المؤدية الى الموت من بين الامراض النسائية.تعتبر عملية     

 2الوعائي والانترلوكين تكون الاوعية الدمويه اساسية لنمو الورم وتور الانبثاث.يعتبر كل من نمو البطانة 

جزيئات محفزة قويه لعملية تكون الاوعية الدموية وقد لوحظ تعبيرها في العديد من الاورام الصلبة وبضمنها 

سرطان المبيض.كان الهدف من الدراسة الحالية هو تحديد المستوى المصلي لعامل نمو البطانة الوعائي 

مريضات المصابات بأورام المبيض الحميدة  والخبيثة  وتقييم في كل من النساء الاصحاء وال 2والانترلوكين 

تم قياس تراكيز كل من عامل نمو البطانة الوعائي  امكانية استعمالها كمعلمات للتشخيص المبكر لأورام المبيض.

باستخدام اختبار الاليزا . وقد اظهرت النتائج ان متوسط تراكيز كل من عامل نمو البطانة  2والانترلوكين 

قد اظهرا فروقات عالية المعنوية في مصول المريضات المصابات بسرطان المبيض  2الوعائي والانترلوكين 

عند المقارنة مع تلك المأخوذة من المريضات المصابات بأورام المبيض الحميدة  ومجموعة السيطرة.ان 

كوسائل اضافية في تمييز اورام ربما تعتبر  2المستويات المصلية لعامل نمو البطانة الوعائي والانترلوكين 

 المبيض.

 

 ، مصل الدم. 2سرطان المبيض، عامل البطانة الوعائي، الانترلوكين  الكلمات المفتاحية:

 

 

   

 
 


