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1. INTRODUCTION 

Cancer is the second leading cause of death in the world 

and responsible for about 9.6 million deaths in 2018.
[1,2]

 

In developing countries, cancers are caused 23–25% of 

total mortality.
[3] 

 

Breast cancer (BC) is the most frequently diagnosed 

cancer in women, with an estimated 1.38 million new 

cases per year worldwide.
[4,5]

 Female 

has BRCA1 and BRCA2 genes, where their functions are 

to repair cell damage and keep breast and ovarian cells 

growing normally. But when these genes contain 

mutations, they don't function normally and thereafter 

both breast and ovarian cancers risk propagate.
[6]

 

Polyak
[7]

 reported that BRCA1 and BRCA2 mutations 

may account for up to 10% of all breast cancers. 

Properly, genetic testing of BRCA1 and BRCA2 is a good 

tool for early detection and/or prevention of breast 

cancer development.
[8] 

 

Breast cancer can take many years to develop without 

any clinical symptoms. Therefore, early detection of the 

disease with mammography can greatly ameliorate the 

chances of survival.
[9,10]

 However, mammography 

screening has generated controversy due to the risks of 

false-positive results.
[11]

 It also has limited sensitivity for 

the detection of tumors in dense breast tissue.
[12]

 

Therefore, novel biomarkers that can predict disease 

prognosis and offer prognostic information for therapy 

stratification are urgently needed. 

 

Ovarian cancer (OC) is the most lethal gynecological 

malignancy, with about 125,000 deaths worldwide per 

year.
[14]

 The tumor suppressor gene (P53) and a series of 

genomic changes involving specific oncogenes as HER2 

neu , K-ras, and c-myc enhance ovarian cancer.
[13]

 The 

scarceness of specific symptoms and the lack of an 

effective screening method were the main causes of the 

tumor spread, and thereafter late diagnosis.
[15]

 Although 

the initial response to treat either surgery or 

chemotherapy is accessible, most patients will finally 

relapse and die with their tumors due to the chemo 

resistant. In contrast to other solid tumors, the most 

common method for OC metastasis is spread directly 
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ABSTRACT 
 

Breast cancer (BC) and ovarian cancer (OC) are the most developed malignancies in women worldwide. The goal 

of this study was to explore the role of certain biomarkers to predict prognosis in breast and ovarian malignancies. 

The research was expanded to determine the efficacy of these measures as differential factors in illness progression 

as well as their diagnostic specificity. Eighty females were enrolled in this study. They classified into BC, OC and 

healthy women. The BC and OC groups were subdivided into early cancer stage, late cancer stage of grade 2 and 

late cancer stage of grade 3. Cluster of differentiation 31 (CD31), vitronectin (VTN), regulated on activation 

normal T cell expressed and secreted (RANTES) and lysosomal-associated transmembrane protein 4β (LAPTM4β) 

biomarkers were estimated in all groups. The results revealed significant increase in CD31, RANTES and 

LAPTM4B in all stages of BC and a significant increase in VTN in the early stage of BC. Conversely, a significant 

decrease in CD31 and VTN in all stages of OC and slightly increases in RANTES in late stages of OC, while non-

significant change was observed in the early stage.  LAPTM4B showed significant increase in all stages of OC 

compared with the healthy women. In conclusion, vitronectin, LAPTM4B and RANTES may be considered as 

prognostic and diagnostic markers in BC with special emphasis to VTN as a promising marker in the early stage of 

BC. In addition, LAPTM4B seems to be a prognostic and diagnostic marker for OC. For the limited numbers of 

patients, more supportive studies are needed to confirm the efficacy and specificity of these biomarkers in 

prognosis or diagnosis of BC and OC. 
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through the peritoneal. Whereas tumor cells in the ovary 

evade and disseminated the peritoneal fluid throughout 

the abdominal cavity, and then bind to the mesothelial 

cell lining leading to metastatic outgrowths.
[16] 

 

Tumor serum biomarkers are defined as substances 

synthesized by the tumor, released into the circulation 

and began to change quantitatively during tumor 

development. Biomarkers can be used as a diagnostic 

agent at various stages of cancer development. They can 

be used for cancer prevention risk assessment and for 

cancer diagnosis screening at an early stage, when 

curative treatment is still feasible. Additionally, they can 

be used for the diagnosis of cancer, including cancer 

classification, staging and grading.
[17]

 The changes in 

tumor markers after malignancy make them important 

diagnostic tools in tumor recurrence and metastasis.
[18]

 In 

particular, the early diagnosis to predict response or 

resistance to specific therapies is considered as an ideal 

tool to counteract the disease severity.
[19]

 

 

Platelet endothelial cell adhesion molecule (PECAM-1) 

also known as cluster of differentiation 31 (CD31), is a 

protein encoded by the PECAM1 gene located on 

chromosome 17.
[20]

 PECAM-1 plays mainly role in 

removing aged neutrophils from the body. It's highly 

expressed and has a long history of being used to control 

vessel density in malignant tissue.
[21]

 Privratsky et al.
[22] 

reported that PECAM-1 is involved in a number of 

processes relevant to growth and spread of primary 

tumors including angiogenesis, vascular permeability, 

and leukocyte trafficking out of the circulation. It is also 

present on platelets and some plasma cells, monocytes, 

immature mDCs, neutrophils, NK cells, lymphocytes and 

implicated in advanced metastatic tumor progression.
[23, 

24]
 

 

Vitronectin (VTN) is a glycoprotein of the hemopexin 

family which is abundantly found in serum, 

the extracellular matrix and bone.
[25]

 VTN is composed 

of several independently folded domains. The N 

terminus (somatomedin B domain), a connecting region, 

and two hemopexin-like domains. The somatomedin B 

domain of vitronectin binds and stabilizes plasminogen 

activator inhibitor-1 (PAI-1) in which it interacts with 

urokinase plasminogen activator receptor (uPAR) that 

has a role in cell migration and signal transduction.
[26,27]

 

Kadowaki et al.
[28]

 stated that vitronectin has an 

auxiliary role in the detection of ductal carcinoma in 

situ (DCIS), which is difficult to identify. 

 

Chemokine (C-C motif) ligand 5 (CCL5) is 

a protein which is encoded by the CCL5 gene in 

humans.
[29]

 It is also known as regulated on activation, 

normal T cell expressed and secreted (RANTES). It is 

chemotactic for T cells, eosinophils and basophils that 

play a necessary role in recruiting leukocytes into 

inflammatory sites. With the help of particular cytokines 

(IL-2 and IFN-) released by T cells, the proliferation and 

activation of certain natural-killer (NK) cells can be 

promoted, resulting in the formation of CHAK (CC-

chemokine-activated killer) cells, which have been found 

on human chromosome 17.
[30]

 Datar et al.
[31]

 

demonstrated that tumor cell-derived CCL5 promoted 

breast cancer by recruiting macrophages into the tumor 

microenvironment. 

 

Lysosomal-associated transmembrane protein 4β 

(LAPTM4β), a novel oncoprotein belonging to the 

mammalian 4-tetratransmembrane spanning protein 

superfamily, was originally cloned in hepatocellular 

carcinomas.
[32]

 It is located in the region of chromosome 

8q22.1 and contains seven exons and six introns.
[33]

 

LAPTM4β activity is increased in a number of human 

cancers, and its overexpression is related to cellular 

transformation, tumorigenesis, and metastatic 

progression.
[34]

 

 

Therefore, the aim of this work was to explore the 

prognostic and diagnostic values of certain serum 

biomarkers in breast and ovarian cancers. The work was 

extended to estimate the efficiency of these parameters 

as differential factors in disease progression and their 

specificity for diagnosis. 

 

2. SUBJECTS AND METHODS 

2.1. Pathological cases 

This work was conducted on eighty breast and ovarian 

cancer females as well as healthy control voluntaries 

with ages ranged from 20- 60 years. They enrolled from 

the Breast Cancer Clinic, Surgical Department, National 

Cancer Institute, Cairo University Hospital, Egypt. The 

patients were classified according to the histological 

diagnostics reports supplied by Clinical Pathology 

Department, National Cancer Institute, Cairo University 

Hospital, Egypt. The diagnosis was confirmed through 

routine blood investigations, chest x-ray, ECG and CT 

scan for all the patients. Patients were then assessed 

according to the pathological TMN classification.
[35]

 The 

females divided into three main groups. The first main 

group was considered as BC patients, subdivided into 

three subgroups of ten patients each and considered as 

early stage BC females, late stage BC females with grade 

2  (G2) and late stage BC females with grade 3 (G3). The 

second main group was considered as OC patients, 

subdivided into three subgroups of ten females each and 

considered as early stage OC females, late stage OC 

females with grad 2  (G2) and late stage OC females with 

grade 3 (G3). The second main group included 20 

healthy female volunteers. 

 

2.2. Exclusion criteria 

The exclusion criteria included pregnancy and lactation, 

brain metastasis, radiotherapy to more than one third of 

the bone marrow area, severe infection or uncontrollable 

comorbid disease. 

 

2.3. Specimen collection 

Blood was drawn by vein puncture into Venoject tubes in 

the morning after an overnight fast. Blood was 

https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/Hemopexin_family
https://en.wikipedia.org/wiki/Hemopexin_family
https://en.wikipedia.org/wiki/Bone
https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/Basophil
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centrifuged at 3,000 rpm. The clear serum was kept at 

20
◦
c for further biochemical determination. For healthy 

controls, blood samples were drawn during the routine 

medical checkup for biochemical and immunological 

examinations. 

 

2.4. Clinical examination 

Complete history taking and physical examination were 

done to BC and OC females with special emphasis on 

family history, contraceptive history, obstetric history, 

menstrual history, and locational history. Full laboratory 

investigations (CBC, SGOT, SGPT, albumin, bilirubin, 

creatinine, urea, Ca, ALP, abdominopelvic ultrasound, 

bone scan, estrogen, progesterone receptor, Her2neu, and 

KI67 levels) were done at the National Cancer Institute, 

Cairo University Hospital, Cairo, Egypt. 

 

2.5. Ethics approval 

The informed consents were taken from all patients 

according to the Medical Research Ethical Guideline 

Committee, National Cancer Institute, Cairo University 

Hospital, Cairo, Egypt. 

 

2.6. Biochemical determinations 

2.6.1. Serum CD31 level 

Serum CD31 level was estimated by using ELISA kit 

(Abcam PLC, UK) for the quantitative measurement of 

CD31 in serum. A monoclonal antibody specific for 

CD31 had been coated onto the wells of the microtiter 

strips provided. Samples, including standards of known 

CD31 concentrations, control and tested specimens were 

pipetted into these wells. During the first incubation, the 

standards or samples and a biotinylated monoclonal 

antibody specific for CD31 were simultaneously 

incubated. After washing, the enzyme streptavidin-HRP, 

that binds the biotinylated antibody was added, incubated 

and washed. A TMB substrate solution was added which 

acted on the bound enzyme to induce a colored reaction 

product. The intensity of this colored product was 

directly proportional to the concentration of CD31 

present in the samples at 450 nm. 

 

2.6.2. Serum vitronectin (VTN) level 

Serum vitronectin level was measured by ELISA Kit 

(CUSA Biotechnology, LLC, USA), where the antibody 

specific for VTN was pre-coated onto a microplate. 

Standards and samples were pipetted into the wells and 

any VTN present was bound by the immobilized 

antibody. After removing any unbound substances, a 

biotin-conjugated antibody specific for VTN was added 

to the wells. After washing, avidin conjugated 

horseradish peroxidase (HRP) was added to the wells. 

Following a wash to remove any unbound avidin-enzyme 

reagent, a substrate solution was added to the wells and 

the color develops in proportion to the amount of VTN 

bound in the initial step. The color development was 

stopped and the intensity of the color was measured at 

450 nm. 

 

 

2.6.3. Serum CCL5 level 

Serum CCL5 level was estimated by using ELISA kit 

(Abcam PLC, UK) for the quantitative measurement of 

RANTES protein in serum. The simple step ELISA® 

employs an affinity tag labeled capture antibody and a 

reporter conjugated detector antibody which 

immunocapture the sample analyte in solution. This 

entire complex (capture antibody/analyte/detector 

antibody) is in turn immobilized via immunoaffinity of 

an anti-tag antibody coating the well. Samples or 

standards were added to the wells, followed by the 

antibody. After incubation, the wells were washed to 

remove unbound material. TMB substrate was added, 

incubated to be catalyzed by HRP and generating the 

blue color. The reaction was then stopped by adding 

stopping solution that change the color from blue to 

yellow. Signal was generated proportionally to the 

amount of bound analyte and the intensity was measured 

at 450 nm. 

 

2.6.4. Serum LAPTM4B level 

Serum LAPTM4B level was determined by ELISA Kit 

(Sandwich ELISA) (Life Span Biosciences, Inc., USA), 

where each well of the supplied microtiter plate was pre-

coated with a target specific capture antibody. Standards 

or samples were added to the wells and the target antigen 

binded to the capture antibody. Unbound standard or 

sample was washed away. A biotin-conjugated detection 

antibody was added which binded to the captured 

antigen. Unbound detection antibody was washed away. 

An avidin-horseradish peroxidase (HRP) conjugate is 

then added which bind to the biotin. Unbound avidin-

HRP conjugate was washed away. A TMB substrate was 

added and reacted with HRP enzyme resulting in color 

development. A sulfuric acid stop solution was added to 

terminate color development reaction and then the 

optical density (OD) of the well was measured at a 

wavelength of 450 nm. The OD of an unknown sample 

can then be compared to an OD standard curve generated 

using known antigen concentrations in order to 

determine its antigen concentration. 

 

2.7. Statistical analysis 

The results were expressed as mean ± SD of ten females 

reading in each group. All data were analyzed using the 

Costat Software Computer Program, where an unshared 

letter was significant at p < 0.05. The correlations 

between all markers and tumor grade in BC and OC were 

analyzed using Pearson’s correlation analysis test. 

Sensitivity, specificity and accuracy were also estimated 

by receiver operating characteristic (ROC) curve. 

 

3. RESULTS 
The present results showed that CD31 level in BC 

patients was slightly increased in early and late stages 

with grade 2 and grade 3 by 105, 111 and 116%, 

respectively (p< 0.05) as compared to the normal healthy 

subjects. The levels of CD31 in OC females were 

significantly decreased (p< 0.05) by 93, 87.5 and 79% in 
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early and late stages with grade 2 and grade 3, 

respectively (Table 1 and Fig.1a). 

 

Concerning to serum vitronectin level in BC females, it 

showed significant increase in the early and late stages 

with grade 2 and grade 3 by 120, 115 and 112 %, 

respectively as compared to the control group. In the 

early stage of BC group, the level of VTN increases by 

1.2 fold than in the late stages as compared with control 

group. In case of OC females, the serum vitronectin level 

recorded significant decrease in the early and late stages 

(G2 and G3) by 83.3, 76.6 and 72.9%, respectively as 

compared to the control groups at p< 0.05 (Table 2 and 

Fig. 1b). 

 

Regarding to RANTES level, it showed highly 

significant increase in early and late stages (G2 and G3) 

of breast cancer patients by 300.7, 388.2 and 419%, 

respectively as compared to normal healthy patients. In 

case of ovarian cancer females, it was increased in late 

stages either in G2 and G3 by 128 and144 %, 

respectively (Table 3 and Fig. 2a). 

 

Regarding LAPTM4B level, the current study recorded a 

significant elevations in its level in BC females at all 

stages as compared to the healthy control. Breast cancer 

recorded highly significant elevation in LAPTM4B level 

by 381, 480 and 568 % in early and late stages with G2 

and G3, respectively. In addition, ovarian cancer females 

recorded elevation by 140, 205 and 244% in early and 

late stage (G2-G3), respectively as compared to the 

healthy control (p<0.05)  (Table 4, Fig. 2b). A significant 

positive correlation was also observed between those 

biomarkers and the tumor grades in BC (Table 5) 

accompanied with negative correlation in RANTES and 

LAPM4B in OC (Table 6). 

 

The validity of a particular marker in BC and OC was 

seen in Tables 7 and 8. The calculated area of CD31, 

vitronectin, RANTES and LAPTM4B proved the validity 

of using them as markers in diagnosis of breast cancer. 

The ROC curve proved CD31, vitronectin and 

LAPTM4B as markers in ovarian cancer diagnosis, while 

RANTES recorded minimal diagnosis. The impressive 

finding was the sensitivity of CD31, vitronectin, 

RANTES and LAPTM4B which recorded 100% 

sensitivity and specificity at its optimal cutoff values 

reached to7.29 ng/ml, 84.35ng/ml, 308.7ng/ml and 

13.30ng/ml, respectively in BC. In ovarian cancer, the 

cutoff values of CD31, vitronectin and LAPTM4B 

reached to 6.79ng/ml, 73.47ng/ml and 7.05ng/ml, 

respectively. We also noticed that the area under the 

ROC curve (AUC) of all investigated biomarkers had a 

good accuracy in diagnosis expect RANTES in OC. 

 

Table 1: Levels of CD31 in normal, breast and ovarian cancer females with different grades. 

Normal 
Breast cancer (BC) Ovarian cancer (OC) 

Early stage Late stage G2 Late stage G3 Early stage Late stage G2 Late Stage G3 

7.045
d 

± 

0.136 

7.456
c  

± 

0.089 

7.87
b 

± 

0.072 

8.18
a
 

± 

0.041 

6.59
e 

± 

0.088 

6.16
f 

± 

0.064 

5.59
g 

± 

0.178 

Data are mean ± SD of 10 subjects in each group. Values are expressed as ng/ml. Statistical analysis is carried out using 

one-way analysis of variance (ANOVA) , Co-stat software Computer Program, accompanied with post-hoc test at least 

significance difference (LSD) between groups at p < 0.05.  Unshared superscript letters between groups are 

significantly difference at p < 0.001. 
 

Table 2: Levels of vitronectin in normal, breast and ovarian cancer females with different grades. 

Normal 
Breast cancer (BC) Ovarian cancer (OC) 

Early stage Late stage G2 Late stage G3 Early stage Late stage G2 Late Stage G3 

79.62
d 

± 

1.46 

95.80
a 

± 

1.07 

92.15
b 

± 

0.721 

89.40
c 

± 

0.964 

66.11
e 

± 

2.28 

61.05
f 

± 

1.103 

58.11
g 

± 

0.495 

Data are mean ± SD of 10 subjects in each group. Values are expressed as ng/ml. Statistical analysis is carried out using 

one-way analysis of variance (ANOVA) , Co-stat software Computer Program, accompanied with post-hoc test at least 

significance difference (LSD) between groups at p < 0.05.  Unshared superscript letters between groups are 

significantly difference at p < 0.001. 
 

Table 3: Levels of RANTES in normal, breast and ovarian cancer females with different grades. 

Normal 
Breast cancer (BC) Ovarian cancer (OC) 

Early stage Late stage G2 Late stage G3 Early stage Late stageG2 Late stageG3 

163.91
e 

± 

4.57 

502.03
c 

±
 

57.02 

648.02
b 

± 

22.03 

700.68
a 

± 

3.90 

168.87
e 

± 

5.14 

209
d 

± 

15.45 

232.37
d 

± 

13.19 

Data are mean ± SD of 10 subjects number in each group. Values are expressed as ng/ml. Statistical analysis is carried 

out using one-way analysis of variance (ANOVA) , Co-stat software Computer Program, accompanied with post-hoc 

test at least significance difference (LSD) between groups at p < 0.05. Unshared superscript letters between groups are 

significantly difference at p < 0.001. 

https://link.springer.com/article/10.1007/s13277-014-2689-z#Tab3
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Table (4): Levels of LAPTM4B in normal, breast cancer and ovarian cancer in Egyptian female patient with 

different grades. 

Normal 
Breast cancer (BC) Ovarian cancer (OC) 

Early stage Late stage G2 Late stage G3 Early stage Late stage G2 Late Stage G3 

5.66
g 

± 

0.48 

21.60
c 

± 

0.915 

27.26
b 

± 

0.4108 

32.15
a 

± 

1.18 

7.96
f 

± 

0.06 

10.72
e 

± 

0.174 

12.74
d 

± 

0.163 

Data are mean ± SD of 10 subjects in each group. Values are expressed as ng/ml. Statistical analysis is carried out using 

one-way analysis of variance (ANOVA) , Co-stat software Computer Program, accompanied with post-hoc test at least 

significance difference (LSD) between groups at p < 0.05.  Unshared letters are significantly at p < 0.001. Unshared 

superscript letters between groups are significantly difference at p < 0.001. 

 

Table 5: Pearson’s correlations between tumor grade, CD31, vitronectin, RANTES and LAPTM4B in breast 

cancer. 

 CD31 VTN RANTES LAPTM4B Tumor grade 

CD31 1 0.504
*
 0.918

**
 0.943

**
 0.979

**
 

VTN 0.504
*
 1 0.727

**
 0.705

**
 0.474

*
 

RANTES 0.918
**

 0.727
**

 1 0.981
**

 0.931
**

 

LAPM4B 0.943
**

 0.705
**

 0.981
**

 1 0.952
**

 

Tumor grade 0.979
**

 0.474
*
 0.931

**
 0.952

**
 1 

* Correlation is significant at p< 0.05 (2-tailed). 

** Correlation is significant at p< 0.01 (2-tailed). 

 

Table 6: Pearson’s correlations between tumor grade, CD31, vitronectin, RANTES and LAPTM4B in ovarian 

cancer. 

 CD31 VTN RANTES LAPTM4B Tumor grade 

CD31 1 0.901
**

 -0.788
**

 -0.975
**

 -0.976
**

 

VTN 0.901
**

 1 -0.626
**

 -0.933
**

 -0.931
**

 

RANTES -0.788
**

 -0.626
**

 1 0.831
**

 0.774
**

 

LAPM4B -0.975
**

 -0.933
**

 0.831
**

 1 0.994
**

 

Tumor grade -0.976
**

 -0.931
**

 0.774
**

 0.994
**

 1 

** Correlation is significant at p <0.01 (2-tailed). 
 

Table 7: ROC curve of different biomarkers in breast cancer. 

Biomarkers AUC Cut-off value Sensitivity % Specificity % 95% confidence interval 

CD31 1 7.29 100 100 1.000-1.000 

Vitronectin 1 84.35 100 100 1.000-1.000 

RANTES 1 308.7 100 100 1.000-1.000 

LAPTM4B 1 13.30 100 100 1.000-1.000 

 

Table 8: ROC curve of different biomarkers in ovarian cancer. 

Biomarkers AUC Cut-off value Sensitivity % Specificity % 95% confidence interval 

CD31 1 6.79 100 100 1.000-1.000 

Vitronectin 1 73.47 100 100 1.000-1.000 

RANTES 0.862 193.3 66.7 100 0.708-0.982 

LAPTM4B 1 7.05 100 100 1.000-1.000 
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Fig 1: (a) % change of CD31 level in normal, breast and ovarian cancer females with different grades. (b) % 

change of vitronectin level in normal, breast and ovarian cancer females with different grades. Values are 

expressed as % change related to normal control. Normal control consider as 100%. 

 

 
 

 

b 
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Fig. 2: (a) % change of RANTES level in normal, breast and ovarian cancer females with different grades. (b) % 

change of LAPTM4β level in normal, breast and ovarian cancer females with different grades. Values are 

expressed as % change related to normal control. Normal control consider as 100%. 

 

4. DISCUSSION 

Tumor biomarkers are substances found in or produced 

by a tumor or the host microenvironment as a result of 

the tumorigenesis and progression phase.  They contain 

proteins, hormones, enzymes, and oncogene products, 

among other biochemical entities. Chemical, 

immunological, and molecular biological techniques can 

detect these substances qualitatively or quantitatively in 

cells, tissues, and body fluids.
[36]

 Serum tumor markers 

may be helpful in cancer diagnosis, prognosis and 

treatment.
[37]

 

 

CD31 is a 100kDA glycoprotein in endothelial cells and 

130kD in platelets.
[38]

 Sapino et al
[39] 

showed that 

endothelial cells, leukocytes, and platelets all express 

CD31, which is used in surgical pathology as a marker of 

normal and neoplastic vascularization.  Its expression 

was also high in nuclear grade ductal carcinoma.  Also, 

El Agouza et al
[40]

 confirmed that significant increase in 

CD31 level among breast cancer. In this study and in line 

with the observation of Kumar et al
[41]

 and Dales et al
[42]

, 

serum CD31 showed slightly increased in early and late 

(G2- G3) stages of BC patients when compared to the 

normal healthy control. Also, Montrucchio et al
[43]

 stated 

that CD31 is widely used in breast pathology as a marker 

of angiogenesis and this may be due to a high PECAM-1 

immunoreactivity that related to the formation of tubules, 

histological grade of malignancy and clinical stage. 

Moreover, Kim et al
[44]

 stated that the high specificity of 

PECAM-1 stimulates tumor angiogenesis and metastasis 

of the macrophages. In ovarian carcinoma, CD31 showed 

slightly decrease in both early and late (G2-G3) stages of 

the disease. These results were parallel to previous study 

of Darai et al
[45] 

who demonstrated that, CD31 

immunostaining may have prognostic importance in 

ovarian carcinoma, however its serological levels had no 

diagnostic significance in ovarian tumors. 

 

Vitronectin is an adhesion protein that interacts with 

urokinase plasminogen activator receptor and certain 

integrin receptors. It was thought to be a key 

chemoattractant present in diluted plasma/serum that 

specifically stimulates cancer cell migration, in addition 

to its pro-adhesive properties.
[46]

  Cho et al
[47]

 and Hao et 

al
[48]

 found that serum levels of vitronectin were 

elevated in patients with breast cancer. The present 

study supported their results by the elevation of 

vitronectin expression in the early and advanced breast 

cancer patients as compared to healthy controls. Harris 

et al
[27]

 attributed this phenomenon to its interact between 

plasminogen activator inhibitor type-1 (PAI-1) and 

urokinase plasminogen activator (uPA) that binds to the 

ECM component and plays a pivotal role in tumor 

invasion and metastasis. 

 

Regarding to the ovarian cancer, vitronectin showed a 

significant decrease in the early and late stages as 

compared to the control group. These observations was 

in parallel with the result of Heyman et al[49] who 

demonstrated that vitronectin and its receptors have a 

crucial role in the ability of ovarian carcinoma cells to 

bind to peritoneal mesothelium. Additionally, Turan et 

al.[50] attributed the decrease in serum VTN level to the 

matrix metalloproteinase-2 (MMP2) that secreted by 

tumor cells in ECM. Kenny et al[51] revealed increased 

OvCa cell peritoneal adhesion by cleaving the ECM 

protein vitronectin into small fragments which marked 

up OvCa cells binding to these VTN fragments and its 

receptors resulting in a decrease in VTN. 

 

RANTES is a target gene of NF-κB activity, whereas 

different stimuli activate NF- κB such as CD40L or IL-

15 to induce RANTES production.[52-55] Karnoub et al[56] 

found a significant correlation between disease 

progression, relapse, metastasis and the high level of 

RANTES in breast tumor cells. The same authors 

asserted that RANTES expression by breast tumor cells 

b 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6217763/#CR34
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represents a valuable prognostic factor for detection of 

stage 2 breast cancer patients who are at risk through 

disease progression. These results were in full 

consistence with our results which showed highly 

significant increase in early and late stages of breast 

cancer as compared to normal healthy patient. We also 

noticed a positive correlation between RANTES and 

tumor grade in BC females. These results were in line 

with the previous work of Lv et al[57] and           

Kalimutho et al.[58] 

 

Concerning to RANTES in ovarian cancer, non-

significant difference in the early stage was observed. In 

the late stage of the disease, we noticed an increase in 

RANTES level as compared with the control group. A 

positive correlation between RANTES and tumor grade 

in OC was recorded. Our results were in parallel with the 

results of Tsukishiro et al
[59]

 who observed a high 

RANTES level in OC patients comparing with benign 

ovarian cysts patients. Recently, Long et al
[60]

 showed 

that RANTES is expressed in OC stem cells and 

characterized by CD133 antigen expression that, through 

its migration and invasion, identifies a particular 

subpopulation of ovarian carcinoma cells and tissues. 

 

LAPTM4B is located on late endosomes and 

lysosomes.
[61]

 Its expression is increase in breast, liver, 

lung, ovary, uterus, and gastric cancers.
[62]

 LAPTM4B 

also fosters autophagy, a cell survival mechanism 

mediated by lysosomes that protects tumor cells from 

metabolic and genotoxic stress that promotes tumour 

growth.
[63]

  A highly significant elevation in LAPTM4B 

levels were observed in BC and OC females as compared 

to the healthy control. Our results were in line with the 

study of Meng et al
[64]

 and Fan et al
[65]

 who demonstrated 

that LAPTM4B was overexpressed in endometrial and 

breast cancers.  Li et al
[63]

 also found that LAPTM4B 

expression is significantly correlated with breast cancer 

that may be predictive in prognosis and effectiveness in 

therapeutic target. 

 

Therefore, the present study recorded the validity of 

CD31, vitronectin, RANTES and LAPTM4B for using 

them as markers in diagnosis of breast cancer. 

Additionally, CD31, vitronectin and LAPTM4B can be 

used as markers in ovarian cancer, while RANTES 

recorded minimal diagnostic level. 

 

CONCLUSION 

Vitronectin, LAPTM4B and RANTES are considered as 

prognostic and diagnostic markers in breast cancer 

patients with special emphasis to vitronectin as a 

promising marker in the early stage. LAPTM4B had low 

prognostic and diagnostic value in ovarian cancer 

detection. More supportive studies are needed to validate 

the efficacy and specificity of these biomarkers in 

prognosis or diagnosis of BC and OC due to the small 

number of patients enrolled in this study. 
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