
 
Copyright © 2016Mohammed H. Hassan et al. This is an open access article distributed under the Creative Commons Attribution License, which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

International Journal of Basic and Applied Sciences, 5 (2) (2016) 110-114 
 

International Journal of Basic and Applied Sciences 
 

Website: www.sciencepubco.com/index.php/IJBAS 

doi: 10.14419/ijbas.v5i2.5765 

Research paper 
 

 

 

 

Correlations of circulating levels of oxidants, antioxidants and 

soluble Fas in breast cancer among Egyptian females 
 

Sayed H. Madboly
1
, Elsaeid M.E. Elbawab

2
, Abdallah M. A.A. El-Ebidi

3
, Omar A.E. Sayed

4
, 

Mohammed H. Hassan
5
* Tahia H. Saleem

6
, Sameh S.E. Elsayed

2
 

 
1Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Al-Azhar University, Cairo, Egypt 
2Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Al-Azhar University, Assiut, Egypt 

3Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Aswan University, Egypt 
4 Department of General Surgery, Faculty of Medicine, Sohag University, Egypt 

5 Department of Medical Biochemistry and Molecular Biology, Qena Faculty of Medicine, South Valley University, Egypt 
6 Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Assiut University, Egypt 

*Corresponding author E-mail:mohammedhosnyhassaan@yahoo.com 

 

 

Abstract 
 

Background: Breast cancer is the first most common malignancy in Egyptian females. Oxidative stress is considered to be involved in 

the pathophysiology of all cancers, especially breast cancer. An inappropriately low rate of apoptosis can give rise to cancer. 

Objectives: The purpose of this study was to asses, compare and correlate the circulatory levels of some oxidants (malondialdehyde 

"MDA" and nitric oxide "NO"), total antioxidant capacity "TAO") and soluble form of Fas "sFas" in some Egyptian females having 

breast cancer. 

Methods: A cross sectional case/control study conducted on 50 Egyptian females recruited from outpatient clinics or inpatients depart-

ment of the general surgery at Sohag university hospital, divided into 30 females with malignant breast lesion and 20 healthy females as 

a control group. Colorimetric assay of serum levels of NO, MDA and TAO, while, sFas was determined using ELISA method. 

Results: There were significant high levels of NO, MDA, TAO and sFas in malignant group than in control group with p-value < 0.0001, 

high positive correlation between NO, MDA, TAO and sFas in malignant group ( r= 0.958, 0.807, 0.748 respectively and P< 0.0001 for 

all). There was high positive correlation between NO and TAO in malignant group (r = 0.78, P < 0.0001).There was also, high positive 

correlation between MDA and TAO in malignant group (r = 0.81, P < 0.0001). 

Conclusion: These results support the oxidative stress hypothesis and resistance to apoptosis in development and progression of breast 

cancer. 
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1. Introduction 

Breast cancer is the second most common cancer in the world. 

Approximately every tenth cancer diagnosed worldwide is a breast 

cancer. Breast cancer is also the most common cancer and the 

most common cause of cancer death among women worldwide 

[1]. The ancient Egyptians were the first civilization to document 

clinical cases of breast cancer, as shown on papyrus paper dated 

1600 BC “The Edwin Smith Papyrus” found in Thebes in 1862 

until translated in 1930 describing a case of very cool bulging 

tumours of the breast, on touch, with no fever, granulation, or 

fluid secretion and mentioning that, there are no treatment[2-

3]..Breast cancer cancer represents a serious health problem and is 

currently the most frequent malignancy in female population. 

According to the National Cancer Institute, Cairo, Egypt, breast 

cancer is the first most common malignancy in Egyptian fe-

males[4]. 

Usually, breast cancer is discovered before any symptoms are 

present, either on mammography or by feeling a breast lump. Pos-

sible symptoms include breast discharge, nipple inversion and 

changes in the skin overlying the breast. Screening methods sug-

gested include breast self-examination and mammography[5-

6].The The diagnosis of breast cancer is established by the patho-

logical examination of removed breast tissue. Such tissue is gener-

ally obtained at the time of surgical treatment. A number of proce-

dures have been devised to obtain tissue or cells prior to the treat-

ment for histological or cytological examination. Such procedures 

include fine-needle aspiration, nipples aspirates, ductal lavage, 

core needle biopsy, and local surgical biopsy. Imaging tests are 

used to detect metastasis and they include chest x-ray, bone scan, 

CT, MRI, and PET (Positron emission tomography) scanning [6-

8]. 

Oxidative stress is considered to be involved in the pathophysiol-

ogy of every cancers [9], especially breast cancer [10]. Oxidative 

stress caused by increased free radical generation and/or decreased 

antioxidant level in the target cells and tissues has been suggested 

to play an important role in carcinogenesis [11].Free Free radicals 

are capable of altering all major classes of biomolecules, such as 

lipids, nucleic acids and proteins, with changes in their structure 

and function [12].The The term "free radicals" designates a family 

of compounds characterized by great reactivity due to the unpaired 

electron in the outer orbital. To this group belong reactive oxygen 

species (ROS), such as super oxide anion, hydroxyl radical and 

hydrogen peroxide, as well as reactive nitrogen species (RNS) 

which include nitric oxide and peroxynitrite. They are mainly 

http://creativecommons.org/licenses/by/3.0/
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involved in DNA damage leading sometimes to mutations in tu-

mor suppressor genes. They also act as initiator and/or promotor 

in carcinogenesis [12]. 

Prime targets of free radicals are the polyunsaturated fatty acids in 

cell membranes and their interaction results in lipid peroxidation 

[13].MalondialdehydeMalondialdehyde "MDA" is a low-

molecular weight aldehyde that can be produced from free radical 

attack on polyunsaturated fatty acids. It is used as a marker of oxi-

dative stress, there has been a growing interest in studying the role 

played by lipid peroxidation in cancer progression [14].MDA 

MDA is said to be involved in DNA adduct formations, which are 

believed to be responsible for carcinogenesis [13-15]. 

Nitric oxide (NO•) is an intra- and extracellular messenger that 

mediates diverse signaling pathways in target cells and is known 

to play an important role in many physiological processes includ-

ing neuronal signaling, immune response, inflammatory response, 

modulation of ion channels and phagocytic defense mechanism 

[16].It was found that NO• has a controversial effect on apoptosis 

[17].This controversial effect was obvious in human breast cancer, 

where at low concentration it increases proliferation by increasing 

synthesis of some cells cycle protein and in higher concentrations 

it leads to apoptosis by decreasing translation of some cell cycle 

proteins [18]. 

The physiological defense systems to counteract free radicals en-

compass endogenous enzyme systems, such as catalase, glutathi-

one reductase and superoxide dismutase, as well as glutathione 

and coenzyme Q, or exogenous factors (β-carotene, vitamin C, 

vitamin E and selenium). All these molecules have an antioxidant 

effect due to their ability to transform ROS into stable and harm-

less compounds or by scavenging both ROS and RNS with a re-

dox-based mechanism [19]. 

Apoptosis is the most common mechanism by which the body 

eliminates damaged or unneeded cells without local inflammation 

from leakage of cell contents [20]. Dysregulation of apoptosis is 

implicated in a variety of diseases states. Accelerated cell death is 

implicated in the pathogenesis of a number of diseases, including 

neurodegenerative diseases such as Alzheimer's disease and ac-

quired immunodeficiency syndrome. Conversely, an inappropri-

ately low rate of apoptosis can give rise to cancer or autoimmune 

disorders [20]. 

Apoptosis occurs via two main signaling pathways; the intrinsic 

and the extrinsic pathways [21].The intrinsic pathwayis triggered 

from within the cell by developmental cues or severe cell stress, 

such as DNA damage. The extrinsic pathway is activated when a 

pro-apoptotic ligand, such as endogenous Fas ligand or APO2 

ligand/tumor necrosis factor (TNF)-related apoptosis-inducing 

ligand (Apo2L/TRAIL), binds to pro-apoptotic receptors, such as 

Fas, or DR4 and DR5. Destruction of the cell is ultimately carried 

out by intracellular protease enzymes called caspases that, on acti-

vation through the intrinsic and/or extrinsic pathways, destroy 

cellular proteins that are vital for cell survival [22].Cancer, anoth-

er leading cause of mortality, arises from neoplastic progression 

through avoidance of   apoptosis[23].In addition, dysregulation of 

Fas/FasL mediated apoptosis can contribute to the pathogenesis of 

neoplastic fibrosis [24]. 

Fas (APO-1 / CD95) is a transmembrane receptor that belongs to 

the TNF/ nerve growth factor (NGF) receptor family (type, I 

membrane protein), and is widely expressed on normal and malig-

nant cells [25-29]. Fas can occur as both a cell- surface (Fas) and a 

soluble protein (sFas). sFas is generated by alternative mRNA 

splicing [30-31], and lacks a trans membrane domain, is thought to 

inhibit Fas-FasL binding and block sFas-mediated apoptosis [32-

35].The The Fas ligand (Fas-L) is a membrane-bound cytokine 

and a member of the TNF family (type II membrane protein) [25-

27,36].Fas-L can be processed to a soluble form (sFas-L) by a 

metalloproteinase like TNF [37-38].Sensitive Sensitive cells that 

express Fas undergo apoptosis upon contact with Fas-L or agonis-

tic, cross-linking antibodies, indicating that Fas-L is a death factor 

and that Fas is its receptor. Pathologically, the Fas-Fas ligand 

system is involved in eliminating autoreactive immune cells, ma-

lignant cells, or virally infected cells [25-27]. All variants of sFas 

inhibit apoptosis induced by FasL [39-40].Serum sFas levels in-

creased with increasing stages of breast cancer. Thus, subjects 

with cancer have higher anti-apoptotic factors (sFas) in circulation 

and less proapoptotic factors (sFasL, cytochrome c) in circulation. 

Also, the more advanced the cancer, the larger the change in circu-

lating levels [41].The The clinical significance of serum sFas lev-

els has not yet been clarified. The molecular mechanisms underly-

ing resistance to apoptosis mediated by the Fas-FasL system are 

complex and involve both postreceptor and prereceptor events 

[42-43].PrereceptorPrereceptor resistance can be mediated by 

sFas, which antagonizes both anti-Fas and FasL-mediated cell 

lysis in a dose-dependent manner [39, 42-44].Because a loss of 

Fas function has been implicated in the pathogenesis of tumor 

progression, the production of sFas may be involved in the patho-

genesis of malignant disease [44]. 

2. Patients and methods 

2.1. Study population and matched controls 

A cross-sectional  case/control study conducted on 50 Egyptian 

females divided into two groups: Group A involves 30 females 

with malignant breast lesion were pathologically diagnosed as 

infiltrating ductal carcinoma (median age 55 years old, age range 

39- 81years). Group B involves 20 apparently healthy females as a 

control group (median age 50 years old, age range 38 - 65 years). 

They were recruited from outpatient clinics or admitted to inpa-

tients department of the general surgery at Sohag university hospi-

tal, Upper Egypt, after approval of the university hospital ethical 

committee and after taking written consent from every subject 

involved in this study. The study was carried out during the period 

from May 2013 to July 2015.  

2.2. Biochemical assessments of serum levels of sFas, NO, 

MDA, TAO 

From all cases and control subjects 6 ml venous blood samples 

were collected without using an anticoagulant by vacutainer sys-

tem under complete aseptic conditions, Allow blood to clot for 30 

min. at 25°C. Centrifuge the blood at 3000 rpm for 15 min. pipette 

off the top yellow serum layer without disturbing the white buffy 

layer. Serum samples were stored at -80°C.Using commercially 

available assay kit according to manufacturer protocol for meas-

urements of: 

1) Serum sAPO-1/Fas (Bender MedSystems, Austria) [using 

enzyme-linked immune-sorbent assay (ELISA) multiskan 

EX microplatephotomter, thermo scientific, STAT FAX-

2100, USA]. 

2) Colorimetric assay- using T60 UV visible spectrophotome-

ter. PG INSTRUMENTS LIMITED, Alma park wibtoft, 

Leicester shreshire, England. LE17SBE. Serial No. 20-

1650-01-0010- for each of the following oxidants and anti-

oxidants biochemical markers: 

a)  Nitric oxide (Biodiagnostics, Cairo, Egypt), (by an end-

point enzymatic one-step assay with nitrate reductase).  

b) Malondialdehyde"MDA": an end product of lipid peroxida-

tion of erythrocytes can react with thiobarbituric acid (TBA) 

to form a colored complex called thiobarbituric acid reac-

tive substance (TBARS) by using a diagnostic kit supplied 

by Biodiagnostic, Cairo, Egypt. 

c) Total antioxidant capacity "TAC" (Biodiagnostics, Cairo, 

Egypt) by using a diagnostic kit supplied by Biodiagnostic, 

Cairo, Egypt. The determination of the antioxidative capaci-

ty is performed by the reaction of antioxidants in the sample 

with a defined amount of exogenously provide hydrogen 

peroxide (H2O2). The antioxidants in the sample eliminate a 

certain amount of the provided hydrogen peroxide. The re-

sidual H2O2 is determined calorimetrically by an enzymatic 

reaction which involves the conversion of 3, 5, dichloro –2– 

hydroxyl benzene sulphonate to a colored product. 

http://www.researchapoptosis.com/apoptosis/pathways/intrinsic/index.m
http://www.researchapoptosis.com/apoptosis/pathways/extrinsic/index.m
http://www.researchapoptosis.com/apoptosis/pathways/caspase-cascade/index.m
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2.3. Statistical analysis 

Values are given as means ± standard error (SED). Correlation 

coefficients were used to describe associations between variables. 

P < 0.05 was considered significant. Analyses were performed 

using the SPSS software package (SPSS V 17 for Windows). 

3. Results 

The comparison between mean circulating levels of investigated 

laboratory parameters in control and malignant groups are pre-

sented in Table 1, with statistically significant high levels of NO, 

MDA, TAO and sFas in malignant group than in control group 

with p-value < 0.0001 for all laboratory parameters. 

 
Table 1: Comparison between Mean Circulating Levels of Investigated 

Laboratory Parameters in Control and Malignant Groups 

Laboratory parameters Control N=20 
Malignant 

N=30 
P value 

NO(mean± SED, 
nmol/ml) 

3.523 ± 
0.3149 

53.2 ± 1.420 <0.0001*** 

MDA (mean± 

SED,nmol/ml) 

0.1145 ± 

0.009692 

4.553 ± 

0.1821 

< 

0.0001*** 
TAO(mean± SED, 

nmol/ml) 

0.140 ± 

0.0136 

 0.6617 ± 

0.018 

< 

0.0001*** 

sFas(mean± 
SED,pg/ml) 

108.8 ± 7.578 243.9 ± 19.77 
< 
0.0001*** 

 

There were high positive correlations between NO, MDA, TAO 

and sFas in malignant group (r= 0.958, 0.807, 0.748 respectively 

and P< 0.0001 for all). Fig.1, 2, 3.  Fig.13 Correlation between NO & sFas in malignant group
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Fig. 1:Correlation between NO and Sfas in Malignant Group. 

 Fig.14 Correlation between MDA & sFas in malignant group
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Fig. 2:Correlation between MDA and Sfas in Malignant Group. 

 Fig.15 Correlation between TAO & sFas in malignant group
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Fig. 3:Correlation between TAO and Sfas in Malignant Group. 

Also there was high positive correlation between NO and TAO in 

malignant group (r = 0.78, P < 0.0001). Fig.4. High positive corre-

lation between MDA and TAO in malignant group (r = 0.81, P < 

0.0001).Fig.5. 

 Fig. 17 Correlation between NO & TAO in malignant group
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Fig. 4:Correlation between TAO and NO in Malignant Group. 

 Fig. 18 Correlation between TAO& MDA  in malignant group
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Fig. 5:Correlation between TAO and MDA in Malignant Group. 

4. Discussion 

In order to develop an effective strategy to prevent and treat cer-

tain disorders, an accurate evaluation of ROS and antioxidants has 

a critical importance, The purpose of the present study was to 

evaluate ROS and NO in the pathogenesis of breast cancer and 

correlate them with apoptosis in infiltrating ductal carcinoma, 

which is popular pathological breast cancer among Egyptian fe-

male patients [45]. 

In the present study, there were statistically significant higher 

serum MDA levels in breast cancer group than in control group 

(p-value< 0.0001) as shown in Table 1. In agreement with this 

finding, Aghvami et al [11], reported that MDA level increased 

significantly in breast cancer patients when compared to the con-

trols. Regarding the serum levels of NO, there was statistically 

higher serum NO levels in breast cancer group than in control 

group (p-value< 0.0001) as shown in Table 1. This results support 

the general observation that some malignancies are associated 

with an increased level of nitric oxide. As reported by a study 

done by Ray et al [46], conducted on breast cancer patients, who 

showed that patients with stage two disease have the highest levels 

of NO compared to controls. Farag et al [45], founda significant 

correlation between MDA, NO and higher histological grade as 

well as with advanced tumor stage of breast cancer. This indicates 

that increased MDA and NO give the transformed cells a selective 

growth advantage. 

In studies that were carried out in order to investigate the role of 

antioxidants in cancer, antioxidants were measured separately; but 

owing to the various total effects of antioxidants, measuring the 

total effects of antioxidants " TAO"  can provide more accurate 

results [46].In contrast to Sener et al [13] who reported that total 

antioxidant capacity was decreased in cancerous patients, our 

study showed a relatively higher TAO in malignant patients com-

pared to control group (p<0.0001) as shown in Table 1 with sig-

nificant positive correlation with NO level (P<0.0001) (Fig.4) and 

MDA level (P<0.0001) (Fig.5). The higher TAO activities in our 

study may be due to the response of increased ROS production 
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and excessive antioxidant consumption with inability to detoxify 

high levels of H2O2 into H2O that results in the formation of the 

most dangerous OH- radical followed by MDA and development 

of oxidative stress. This finding was in agreement with Gönenc et 

al [47], who investigated 15 breast cancer cases and 15 controls 

and showed that TAO level, was elevated in the breast cancer 

patient group compared to control group. 

The apoptotic profile in our study was also investigated by estima-

tion of circulating levels of sFas "as inhibitor of apoptosis". It 

showed significantly higher levels in breast cancer group when 

compared to control group, p<0.0001 (Table 1). This finding was 

agreed with a study done by Nassar et al [48], who compare the 

serum levels of sFas in normal females with those of invasive 

breast carcinoma and found that sFas was generally higher in in-

vasive breast cancer. It has been reported that serum soluble Fas 

may play a role in the pathogenesis of cancers through down regu-

lation of Fas-mediated apoptosis of activated lymphocytes and 

tumor cells [49]. 

Also higher significant increase of MDA, NO, TAO and sFas 

showed in malignant group compared to control groups 

(P<0.0001) found in the present study are similarly to Pervin et al 

[18], who demonstrate that both oxidative stress and apoptosis 

was correlated strongly with tissues cancers. 

Also, serum sFas level showed highly significant positive correla-

tion with NO level (P<0.0001) (Fig.1) and MDA level (P<0.0001) 

(Fig.2). Since tumorigenesis is associated with a resistance to 

apoptosis, increased activity of sFas in malignant group compared 

to control group may be due to associated significant increased 

levels of NO, MDA in malignant groups, which are considered as 

pro-apoptotic stimulatory factors. This finding would appear to be 

in agreement with the widely held belief that apoptosis is reduced 

in malignancy. So this explain the highly significant positive cor-

relation of serum sFas level with TAO level (P<0.0001) (Fig.3), as 

both antagonize the increased levels of free radicals (NO and 

MDA) with different pathways.  

5. Conclusions 

The results of this study support the oxidative stress hypothesis 

and resistance to apoptosis in development and progression of 

breast cancer. Therefore, administration of antioxidant drugs may 

be helpful in the management of breast cancer patients. The regu-

lation of intracellular ROS levels by drugs may represent one pos-

sibility to normalize the dysregulated apoptosis in tumor cells.  
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