
 

 

Bull. Egypt. Soc. Physiol. Sci. 33 (2) 2013                                                Ahmed et al.                                               

 
83 

Nitric Oxide, Lipid Peroxiode and Manganese 

Superoxide Dismutase with Its Genetic Polymorphism in 

Breast Cancer and Benign Breast Patients among 

Egyptian Population Sample 
 

a
Nagwa S. Ahmed, 

a
 Mohamed A. Abdelmoaty

, and 
 

b
Omar Abd. Elraheem 

a 
Departments of Biochemistry, and 

b
General Surgery,  

a,b 
Faculty of Medicine, Sohag University 

 

ABSTRACT 
 

Breast cancers are potentially life threatening malignancies in women. Current 

evidence indicates that free radicals and mitochondrial DNA damage play a 

prominent role in the development of breast cancer. Manganese superoxide dismutase 

(MnSOD) is a major enzyme that is responsible for the detoxification of reactive 

oxygen species (ROS) in the mitochondria. One of the several metabolic pathways 

involved in breast carcinogenesis is the human polymorphism in the mitochondria 

targeting sequence Ala
9
Val of the MnSOD gene. It is hypothesized that the valine to 

alanine substitution seems to alter transport of the enzyme into the mitochondrion, 

changing its efficacy in fighting oxidative stress. The present study included 24 

females with breast cancer, 27females with benign breast lesion and 23 female 

healthy controls. Whole blood samples were collected, part on heparin for DNA 

extraction which was used to assay MnSOD polymorphism by polymerase chain 

reaction-restriction fragment length polymorphism (PCR-RFLP) technique. The other 

part of blood samples was collected on plain tunes and serum together with breast 

tissue samples were used for estimation of lipid peroxides (LP), nitric oxide (NO) and 

total superoxide dismutase (SOD) activity. The results of the study showed   

significant elevations of serum NO mean levels in breast cancer patients (53.57 ±10.6 

µmol/l) compared to both control subjects (25.4 ±8.3 µmol/l) and patients with 

benign breast lesions (23.6 ±7.8 µmol/l), the latter mean level is not significantly 

different from that of controls. NO levels in breast cancer tissues (7.3±1.3 pmol /mg 

protein) were significantly higher compared to both control subjects (1.6 ±0.03 pmol 

/mg protein) and patients with benign breast lesions (3.3±0.7 pmol/mg protein), Also, 

the latter mean level is significantly higher compared to that of controls. Serum MDA 

levels in breast cancer patients (1.58 ±104 µmol/l) were not significantly different 

compared to both control subjects (0.9 ±0.7 µmol/l) and patients with benign breast 

lesions (1.07 ±0.62 µmol/l), MDA mean levels in breast cancer tissues (244.2±23.1 

pmol /mg protein) were significantly higher compared to both control subjects (77.4 

±8.3 pmole /mg protein) and patients with benign breast lesions (91.2±91.2 pmole 

/mg protein), , the latter mean level is not significantly different from that of controls. 

Serum total SOD mean activity of breast cancer patients (145.4 ±24.6 U/l) was 

significantly lower compared to both control subjects (231.5 ±39.4 U/l) and patients 
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with benign breast lesions (211.1 ±37.4 U/l), , the latter mean level is not significantly 

different from that of controls. Total SOD mean activity  in breast cancer tissues 

(9.3±2.7 U/mg protein) were significantly lower compared to both control subjects 

(25.5 ±1.1 U/mg protein) and patients with benign breast lesions (23.1±2.3 U/mg 

protein), , the latter mean activity is not significantly different from that of controls. 

Ala/Val genotype is the most prominent in the breast cancer women (66.7%) with odd 

ratio =2.63 (p<0.03) as compared to the Val/Val which was higher in control 

(69.6%).Conclusion: It could be concluded that the individual susceptibility to breast 

cancer may be modulated by MnSOD polymorphism, and the combination of genetic 

factors with the increase of the free radicals that induce lipid peroxidation decreasing 

activity of enzymatic antioxidants might play an important role in the pathogenesis of 

breast cancer. 

 

INTRODUCTION 
 

Breast cancer is the second most 

common type of cancer after lung 

cancer and the fifth most common 

cause of cancer death among both 

sexes worldwide 
(1)

. The etiology of 

breast cancer is multifactorial. 

Significant breast cancer risk factors 

include age, early age at menarche, 

late age of menopause, late age at first 

pregnancy, obesity, oral 

contraception, HRT (hormone 

replacement therapy), diet, family 

history, lactation and prior history of 

benign breast disease 
(2)

. 

Although benign breast 

conditions are not life- threatening as 

breast cancer, benign lesions of the 

breast are far more frequent than 

cancerous ones and can cause serious 

physical symptoms, a financial burden 

for health services and emotional 

problems for patients and families 

since certain benign conditions are 

linked with an increased risk of 

developing breast cancer 
(3)

.  

The development of breast cancer 

has been linked to the degree of 

oxidative stress, particularly with 

perturbations in the delicate balance 

between reactive oxygen species 

(ROS) and oxidative defenses  
(4 )

. ROS 

are generated through the metabolism 

of estradiol, polyunsaturated fats, 

ethanol and calories, all which have 

been considered potential risk factors 

for breast cancer 
(5)

. Antioxidant 

enzymes such as superoxide 

dismutase have been demonstrated to 

protect cells from oxidative stress. 

Generation of ROS has been 

implicated in the etiology of a 

diversity of human diseases, including 

cancer 
(6)

. Oxidative stress has been 

demonstrated to induce cell death as a 

result of excessive cellular damage 

associated with lipid peroxidation and 

alterations of nucleic acids and 

proteins, triggering apoptosis through 

the mitochondria 
(7)

. 

Nitric oxide (NO), which is 

synthesized by nitric oxide synthase, 

is a multi-function signaling molecule 

controlling vasodilatation, platelet 

aggregation, immunocytotoxicity and 

carcinogenesis 
(8,9)

. Analysis of nitrite 

and nitrate has been used extensively 

as an index of endogenous production 

of NO in biological systems, with 

respect to various pathological 

processes. Reactive nitrogen species 

have been proposed to contribute to 

multistage carcinogenesis via DNA or 
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tissue damage, mutations 

chromosomal aberrations in inflamed 

tissues 
(10)

. 

Lipid peroxidation (LP) is one of 

the most investigated consequences of 

reactive oxygen species (ROS) actions 

on membrane structure and function. 

The idea of lipid peroxidation as a 

solely destructive process has changed 

during the past decade. It has been 

shown that lipid hydroperoxides and 

oxygenated products of lipid 

peroxidation degradation as well as 

lipid peroxidation initiators can 

participate in the signal transduction 

cascade
(11,12)

, the control of cell 

proliferation, and the induction of 

differentiation, maturation, and 

apoptosis. It has been shown that lipid 

peroxidation and ROS are triggers and 

essential mediators of apoptosis, 

which eliminates precancerous and 

cancerous changes
 (13)

. In recent years, 

using MDA as a marker of oxidative 

stress, there has been a growing 

interest in studying the role played by 

lipid peroxidation in cancer 

progression. MDA is a low-molecular 

weight aldehyde that can be produced 

from free radical attack on 

polyunsaturated fatty acids 
(14)

.  

Within mitochondria, manganese 

superoxide dismutase (MnSOD) 

which is encoded by a single gene, 

containing five exons and located on 

chromosomal region 6q25.3 
(15)

, also it 

provides a major defense against 

oxidative damage by reactive oxygen 

species. Superoxide dismutase 

catalyzes the dismutation of the 

superoxide radical (O
•
) to hydrogen 

peroxide (H2O2) and oxygen (O2). 

Three distinct types of superoxide 

dismutases have been identified in 

human cells: a homodimeric cytosolic 

CuZnSO
(16)

, an extracellular 

homotetrameric glycosylated 

superoxide dismutase
(17)

, and a 

mitochondrial matrix homotetrameric 

manganese superoxide dismutase 

(MnSOD)
(18,19)

. A specific region of 

the MnSOD protein is essential for the 

correct transport and processing of 

MnSOD by mitochondria. A genetic 

variant of MnSOD was identified a 

thymine (T) to cytosine (C) 

substitution in the mitochondrial 

targeting sequence which change the 

code of amino acid valine from (GTT) 

to that of alanine  (GCT) 
(20)

, however, 

this alteration may affect the cellular 

allocation of MnSOD into 

mitochondria; therefore the enzyme 

could leave mitochondria without full 

defense against superoxide radicals
(21)

.  

The aim of the present study was 

to asses the association between 

MnSOD gene polymorphism and risk 

of both breast cancer and benign 

breast disorders, and to determine the 

alteration in oxidant-antioxidant 

status.  

 

PATIENTS AND METHODS 
 

Patients:  

Twenty four females patients 

with newly detected breast cancer 

were diagnosed clinically, 

radiologicaly and confirmed by 

histopathological examination. They 

were classified using TNM system 

(Table1). Their ages ranged 35- 51 

years. Twenty seven female patients 

with benign breast fibroadenoma were 

involved; their ages ranged 35- 47 

years. All patients were recruited from 

Surgery Department, Sohag 

University Hospital during the period 

from January 2012 to September 
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2013. The control group included 

twenty three healthy females without 

any history of breast cancer or 

previous benign breast problems, their 

age ranged 36-47 years (Table 2).  

A structured questionnaire was 

obtained to elicit detailed information 

on demographic factors, menstrual 

and reproductive histories, hormone 

use, dietary habit, family history of 

cancer, also, current weight and height 

were measured, then calculating the 

body mass index (BMI). The 

University of Sohag Ethics Committee 

approved the study and informed 

consent was obtained from all 

participants according to the study 

protocol. 

Methods:  

Fresh tumor and benign tissues 

samples obtained from patients 

immediately after surgery. Normal 

breast tissue from reduction 

mammoplasty specimens provided as 

a control .The study materials were 

washed with saline three times, kept 

in vials, and stored at -20˚C until 

analysis. The tissues were weighed 

and homogenized under standardized 

conditions. 

From each patients and control 

subjects 5ml venous blood samples 

were collected and pipetted into two 

tubes, one with heparin anticoagulant 

for the whole blood, and the other 

without anticoagulant, then 

centrifuged, the serum was separated 

in aliquot and stored at -20 ˚C until 

assay. 

Tissue homogenization:  
All breast tissues (cancer, benign 

and control) were homogenized in 10 

volumes of 50 mM sodium phosphate 

buffer (pH 7.4) for 30 sec. using a 

glass-Col (TURBAX-Germany) 

homogenizer. The homogenate was 

filtered through gauze and the filtrate 

was centrifuged at 4000 rpm for 15 

minutes at 4 ˚C. The resultant 

supernatant and the serum samples 

were used for measurement of:- 

1-Lipid peroxidation (LP) by 

colorimetric method 
(22)

 based on the 

reaction between MDA and TBA 

forms a base adduct under high 

temperature and acidic conditions 

using kits provided by Biodiagnostic 

Cat.No. MD 2529, Egypt).  

2-Nitric oxide (NO): using Griess 

reagent which converts nitrite into a 

deep purple color which was 

measured at 540 nm according to 

Montgomery and Dymock 
(23)

 using 

kits produced by Biodiagnostic Cat. 

No. 2532, Egypt. 

3- Total Superoxide dismutase 

(SOD) activity was assayed according 

to the method of Nishikimi et al 
(24)

 

using kits provided by provided by 

Biodiagnostic Cat. No. SD 2520 

Egypt 

The protein content of the of the 

supernatant was determined by the 

method of Lowry et al.,
(25)

 using kits 

provided by Biodiagnostic, Egypt.  

MnSOD Genotyping:  
Genomic DNA was extracted 

from whole heparinized blood 

samples, using CinnaPure DNA kits 

(Cat No. PR881612) provided 

CinnaPure Tehran). MnSOD 

genotyping was conducted using 

polymerase chain reaction-restriction 

fragment length polymorphism (CR-

RFLP) as described by Cai et al
 (26)

. 

PCR amplification was carried out 

using forward primer (5'-

CCAGCAGGCAGCTGGCGCCGG-

3') reversed primer (5'-

CGTTGATGTGAGGTTCCAG-3'). 
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PCR amplification kit was obtained 

from SinaClon BioScience (Cat No. 

PR8252C, Tehran). The thermal 

profile involved initial denaturation at 

95 °C for 15 min, followed by 35 

cycles of denaturation (94 °C for 30s 

), annealing (58°C for 30s ) and 

extension ( 72 °C for 30s), and 

completed with a final extension at 

72°C for 7 minutes. RFLP technique 

was accomplished to detect MnSOD 

polymorphism using a restriction 

endonuclease enzyme NgoMIV 

(JenoBioscience Cat. No 122S- 

Germany).  

Restricted products were 

electrophoresed on 4% agarose gel 

stained with ethidium bromide at 100v 

for 45 minutes and visualized under 

UV. Fragment patterns specific for 

MnSOD genotypes were: Ala/Val (18 

bp, 89 bp and 107 bp) bands, Val/Val 

(107 bp) band and Ala/Ala (18 bp and 

89 bp)  

STATISTICAL ANALYSIS:  

Using SPSS software version 10, 

the data were statistically analyzed by 

one-way ANOVA and Duncan test. 

The association between MnSOD 

genotypes and the development of 

malignancy was examined by 

calculating odds ratios (OR). A 

P<0.05 was considered significant. 

 

RESULTS 
 

Table 1: Shows the TNM 

classification of the investigated 

patients with breast cancer, their 

histopathological types and type of 

surgical therapy used. 

Table 2: Shows clinical data of 

patients with breast cancer, those with 

benign breast lesion and control 

subjects.. 

Table 3; shows the mean levels of 

MDA, NO and SOD mean activities 

in the serum and tissues of patients 

with breast cancer and benign breast 

lesions and their comparison to the 

corresponding values of control 

subjects.

 

 

Table (1): TNM classification of the investigated patients with breast cancer, their 

histopathological types and type of surgical therapy used 

Histopathological  study Surgical treatment 

No. of 

cases 

TNM 

staging Medullary 

carcinoma 

Lobular 

carcinoma 

Ductal 

carcinoma 

Simple 

Mastectomy 

 

Modified 

radical 

mastectomy 

Breast 

conservative 

surgery 

- - 1 - - 1 1 Stag  I 

1 3 13 - 12 5 17 Stag  II 

- 1 3 - 4 - 4 Stage III 

- - 2 1 1 - 2 Stage IV 

1(4%) 4(17%) 19(79%) 1(4%) 17(71%) 6(25%) 24 Total (%) 
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Table 2: Clinical data of patients with breast cancer, those with benign breast  

                Lesions and control subjects. 

Control 

 

N 23 

Benign  

Breast 

N 27 

Breast cancer 

N 24 
General characteristics 

40.3±4 41.8±6.3 43.7±8.7 Age (years± SD) 

Menopausal status 

16 (70%) 17 (63%) 5 (21%)            Premenopausal 

7 (30%) 10 (37%) 19 (79%)            Postmenopausal 

27.64±1.12 27.95±3.22 29.5±4.5 BMI(Kg/m
2
) 

 

Table (3): The mean levels of MDA, NO and SOD mean activities in the serum and 

breast tissues of patients with breast cancer and benign breast lesions and 

their comparison to the corresponding values of control subjects 

Control Benign  breast Breast 

cancer 

Parameters 

25.4±8.3 23.60±7.89
∞
 53.57±10.6

*
 Serum NO (µmol/l) 

0.9±0.7 1.07±0.62 1.58±1.04 Serum MDA,       (µmol/l) 

231.5±39.4 211.1±37.4
∞
 145.4±24.6

*
 Serum SOD,       (U/I ) 

0.6 ±0.03
®
 3.3 ±0.7

∞
 7.3 ±1.3

*
 Tissue NO,      (pmol /mg

-1
 protein) 

77.4±8.3 91.2±15.8
∞
 244.2±23.1

*
 Tissue MDA,  (pmol/mg protein) 

25.5 ±1.1 23.1±2.3
∞
 9.3±2.7

*
 Tissue SOD ,      (U/mg protein) 

*
 Significant change between Breast cancer and control (p< 0.05), 

®
 Significant 

change between Benign breast and control (p< 0.05) and 
∞ 

Significant change 

between Breast cancer and Benign breast (p< 0.05). 

 

Table (3) showed significant 

elevations of serum NO mean levels 

in breast cancer patients compared to 

both control subjects and patients with 

benign breast lesions the latter mean 

level is not significantly different 

from that of controls. NO levels in 

breast cancer tissues were 

significantly higher compared to both 

control subjects and patients with 

benign breast lesions also the latter 

mean level is significantly higher 

compared to that of controls. Serum 

MDA levels in breast cancer patients 

were not significantly different 

compared to both control subjects and 

patients with benign breast lesions. 

MDA mean levels in breast cancer 

tissues were significantly higher 

compared to both control subjects and 

patients with benign breast lesions, the 

latter mean level is not significantly 

different from that of controls. Serum 

total SOD mean activity of breast 

cancer patients was significantly 

lower compared to both control 

subjects and patients with benign 

breast lesions, the latter mean level is 

not significantly different from that of 

controls. Total SOD mean activity in 

breast cancer tissues were 

significantly lower compared to both 

control subjects and patients with 

benign breast lesions, the latter mean 

activity is not significantly different 

from that of controls. 
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Fig.(1): Agarose gel electrophoresis of restricted amplified samples for genotyping 

assay (A) lane DNA ladder, (B, C, F and H) lanes showing two digested bands at 89 

and 18 bp represent Ala/Ala genotype, (D, G and I) lanes showing three digested 

bands at 107, 89 and 18 bp represent Ala/Val genotype and (E) lane showing single 

undigested band at 107 represents Val/Val genotype. 

 

 

Table (4): MnSOD genotypes in patients with breast cancer, benign breast lesion and 

control subjects. 

Control Benign breast 

Lesions 

Breast cancer MnSOD Genotype 

  6 (26.1%)   8 (29.6%)   3 (12.5%) Ala/Ala 

16 (69.6%) 11 (40.8%)   5 (20.8%) Val/Val 

  1 (4.3%)   8 (29.6%) 16 (66.7%) Ala/Val 

 

Table (4) demonstrated that in breast cancer patients Ala/Val is the most 

prominent (66.7%), in benign breast lesions, the most prominent was Val/Val 

(40.8%), and in the control subjects, the most prominent was also, Val/Val (69.6%).    

 

Table 5: Odd ratios of MnSOD gene polymorphisms in breast cancer patients 

Polymorphism in one or two allele Odds ratio P-value 

Ala/Ala  0.74 0.4 

Ala/Val 2.63 0.03 

Val/Val 0.2 0.3 

 

 

Table (5) demonstrated that in breast cancer patients Ala/Val polymorphism 

id the only significant (P=0.03). 
In investigation of Ala/Val polymorphism odd ratio was significant higher in 

breast cancer patients (p= 0.03) as shown in table (5). 
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DISCUSSION 
 

Breast cancer is one of the most 

common neoplasm in women and is a 

leading cause of cancer related deaths 
(27)

. In Egypt, breast cancer is the first 

neoplastic disease in females 

representing 37% of all female 

cancers as represented by National 

Cancer Institute, Cairo University 
(28)

. 

Although a number of significant 

advances have been made, the 

molecular mechanism involved in 

breast cancer pathogenesis still remain 

unclear to date.  

Oxidative stress is considered to 

be involved in the pathophysiology of 

all cancers, especially breast 

cancer
(29)

. Oxidative stress caused by 

increased free radical generation and 

/or decreased antioxidant levels in the 

target cells and tissues has been 

suggested to play important role in 

carcinogenesis
(30)

. 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 and 

function
(31)

. Prime targets of free 

radicals are the polyunsaturated fatty 

acids in cell membranes and their 

interaction results in lipid 

peroxidation changes in the 

concentration of lipid peroxidation 

have been reported in breast cancer 
(2)

. 

Presentation of nitric oxide in 

human serum and tissue extracts is a 

well known phenomenon which points 

to a crucial role of nitric oxide in 

physiological and pathological 

processes. NO is readily oxidized to 

nitrite and nitrate in biological 

systems. It exhibits a dual role, with 

regard to the complex mechanism of 

tumor invasion and metastasis. It 

could either mediate tumorocidal 

activity or promote tumor growth 
(32)

. 

In the current study, there is 

significant higher mean levels of both 

serum and tissue NO in breast cancer 

patients compared to those of benign 

breast lesions and to controls, this 

result agrees with the result of 

Thomsen et al. 
(33)

 who showed 

increased nitrate and nitrite levels in 

serum and tissue of breast carcinoma 

compared to those of the benign breast 

disease due to increased expression of 

NO synthase and may be in response 

to inflammation.  

Lipid peroxidation is a natural 

consequence of metabolic processes in 

the cell, occurring via initiation, 

propagation, and termination 

reaction
(34)

. Recently Gago-

Dominguez et al,
(35) 

proposed the 

hypothesis that lipid peroxidation 

represents a protective mechanism in 

breast cancer, and reviewed the 

evidence of the role of this process on 

established reproductive, hormonal, 

and non-hormonal factors for breast 

cancer. Likewise, the women with 

untreated postmenopausal breast 

cancer had higher amounts of lipid 

peroxides with a concomitant, lower 

activity of antioxidant enzymes than 

their respective premenopausal breast 

cancer counterpart
(36)

.  It has been 

hypothesized, that lipid peroxidation 

may increase breast cancer risk
(35)

 

.Our results agree with this hypothesis 

and there is significant increase of 

tissue MDA in breast cancer than  

control and benign breast lesions, 

also, Faber et al 
(37)

, have shown that 

the patients with breast cancer have 

higher MDA levels when compared to 
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controls .Also Marnett
(38)

, has 

reported that MDA is a naturally 

occurring product of lipid 

peroxidation and prostaglandin 

biosynthesis that is mutagenic and 

carcinogenic. It reacts with DNA to 

form adducts to deoxyguanosine and 

deoxyadenosine. The major adduct to 

DNA is a pyrimidopurinone. Gerber 

et al.
(39)

, have reported that patients 

with breast cancer significantly lower 

plasma MDA compared to healthy 

controls. A consideration of the 

literature on animal and in vitro, 

studies suggests that an influence on 

breast cancer protection relates to the 

generation of lipid peroxidation 

products. The beneficial or 

detrimental effects of lipid 

peroxidation on cellular structures 

may depend on several factors, such 

as baseline levels of ROS (inducers of 

lipid peroxidation), and the type of 

tissue, that is, slowly versus rapidly 

proliferating tissue, in which ROS 

exert their action 
(35).

 

SOD is of marked 

pathophysiological importance. It was 

studied primarily as a defense 

mechanism against the consequences 

of free radical production 
(40)

. A recent 

study demonstrates a novel 

therapeutic strategy to inhibit cell 

death and apoptosis caused by ROS, 

via increasing antioxidant potential, 

which can be overcome by treatment 

with SOD modulators
(41)

. The 

inconsistency in the result is likely 

due to the heterogeneity of the tumor 

tissue
(42)

, and the method which was 

used to measure this enzyme activity. 

However, the obtained data remain 

unclear because SOD activity varies 

greatly, according to the different 

conditions in each study. Since the 

causes and biochemical profile of 

breast cancer are not yet fully known 

and there is no clear mechanism by 

which oxygen radicals may affect the 

outcome of breast cancer. Our result 

showed that there is significant 

decrease of SOD in breast cancer in 

comparison to control, a result which 

agrees with those of Abiaka et al. 
(43)

 

who reported decreased SOD in 

erythrocytes of patients with breast 

cancer. However Portakal et al. 
(44)

 

found that total SOD activity in breast 

tumor tissues was significantly higher 

than that in corresponding cancer-free 

tissues. Furthermore, oxidative DNA 

damage is reportedly increased in 

breast cancer tissue relative to normal 

breast 
(45)

. 

MnSOD, one of the major 

antioxidant enzymes, catalyzes the 

dismutation of superoxide radicals to 

H2O2 and oxygen in mitochondria and 

thus constitutes first-line defense 

against ROS in mitochondria. Hence, 

it is conceivable that structural and/or 

functional polymorphisms of MnSOD 

gene are of immense importance in 

the maintenance of ROS levels in cell. 

Low expression of MnSOD has often 

been accounted for different types of 

cancer formation; the association 

observed from our results could be 

explained by some biochemical 

evidences that suggests association 

between breast cancer and oxidative 

stress metabolism
 (46)

. 

The most commonly studied 

polymorphism of MnSOD is Val
16

Ala 

on mitochondrial target sequence. It is 

a single nucleotide polymorphism 

(SNP) in codon 16. A substitution of 

T to C at nucleotide 47 changes the 

encoded amino acid from Val (GTT) 

to Ala (GCT) on the 16th residue of 
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24-amino acid signal sequence that 

helps in targeting the nascent protein 

to mitochondria. This residue is 9-

amino acid upstream of the cleavage 

site, hence, has often been designated 

as Ala
9
Val polymorphism

(21)
. A newly 

synthesized MnSOD is transported to 

mitochondria where it is assembled 

into a homotetramer. Shimoda-

Matsubayashi et al. 
(20)

 predicted that 

Val allele would encode a β-sheet 

conformation rather than a preferred 

α-helical structure of MnSOD 

precursor protein that leads to an 

impaired transport of MnSOD to 

mitochondria. Sutton et al.
(47)

 found 

that the Ala form of MnSOD is 

targeted into the mitochondria, 

whereas the Val form is partially 

arrested in the inner mitochondrial 

membrane. Their study revealed that 

Ala form of MnSOD was 30% to 40% 

more efficiently localized to the 

mitochondria than the Val form. In 

view of these findings, it is expected 

that the Val form is likely to be 

associated with higher levels of ROS 

and thus predisposes to a greater risk 

of cancer.  

Our result shows that MnSOD 

genotyping revealed that Ala/Val 

genotype had the highest distribution 

for cancer group (66.7%) and  were in 

agreement with the findings of 

Ambrosone et al. 
(5)

, Mitrunen e t al 
(48)

 and Cai et al 
(26)

, which all based 

on the fact that the Ala-containing 

MnSOD is transported more 

efficiently through the mitochondrial 

membrane 
(47)

, were explained by the 

possible highly active Ala-containing 

MnSOD that could cause 

accumulation of H2O2 in mitochondria 

at least in the absence of H2O2- 

scavenging enzymes such as 

glutathione peroxidase and catalase, 

which could lead to oxidative damage 

and consequently cancer.  

It could be concluded that 

variation in key antioxidant enzymes 

with high level of oxidative stress are 

long speculated risk factors for the 

genetic susceptibility for cancer 

development. Genetic polymorphism 

in MnSOD gene may be associated 

with increased risk of breast cancer, 

however, studies with more patients 

and oxidative stress-related 

parameters are required, also, 

exogenous administration of 

antioxidant, may be helpful in the 

management of breast cancer. 

In summary, the current study 

investigated the relationship between 

high serum NO and tissue NO and 

MDA with low serum and tissue SOD 

and ALA/VAL MnSOD 

polymorphism in breast cancer. It is 

recommended to investigate the 

correlation of these varieties with each 

specific breast cancer cell types 
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سوبراكسيد  -أكسيد الٌيتريك وبروكسيد الدهوى و التعداد الشكلي لجيي هاًحٌيس

 دسويوتاز في هرضي سرطاى الثدى واورام الثدى الحويدٍ في 

 عيٌة  هي سكاى هصر
 

 ** ًجوً سيد احود *هحود احود عبد الوعطي* و عور عبد الرحين
قسًٍ انكًُُبء انحُىَت انطبُت

*
واندساحت انعبيت   

  **
 خبيعت سىهبج  -هُه انطب انبشسيبك 

 

اٌ سسطبٌ انثدٌ َهدد حُبة الاَبث اة, واَه يٍ الادنت اٌ انشقىق انحسة  و ضسز انحًض  انُضىوٌ َهعبضبٌ  

( MnSODدوزا بضضبزشا  ضضٍ حضضدوث و رطضضىز سضضسطبٌ انثضضدٌب وَعجبضضس اَضضصبى يُدُُضضص سىبسا سضضُد  دَسضضًُىربش  

انًُجى ىَدزَب  ً عًهُبث الاَض  باٌ انجعضداد انشضكهً نهضرا اندضٍُ يسئىل عٍ  إشانت انسًىو يٍ انشقىق انحسة  ً 

 يٍ انفبنٍُ انً الاٍَُ  4َسبعد  ً رغُُس َىع انحً  

(  ورغُُضضس انفضضبنٍُ بضضبلالاٍَُ َغُُضضس يضضٍ َقضضم هضضرا الاَضضصَى  ضضً MnSODانهضضد: ا اٌ انجعضضداد انشضضكهً ندضضٍُ  

 ً خطس سسطبٌ انثدي بانًُجى ىَدزَب و فبئجه  ً يىاخهت انشقىق انحسة وَعسض ان

 42(  ضضً MnSODانًسضضضً وانطضضسقا رضضى اسضضجمساج انحًضض  الايُُضضً ورحدَضضد انطضضساش اندُُضضً ن َضضصَى  

يضضٍ الاَضضبث الا ضضحبء انجضضً رًثضضم انًدًىعضضت  42يسَضضضت بضضبوزاو انثضضدي انحًُضضد و 42يسَضضضت بسضضسطبٌ انثضضدي و

دَسضضًُىربش ً ي ضضم انًسَضضضت    انضضضببطت ورضضى قُضضبض يسضضجىي ا سضضُد انُُجسَضضل وبسو سضضُد انضضدهىٌ سىبسا سضضُد

 واَسدت انثدي  عهً خهبش قُبض الانىاٌ انطُفٍب

انُجضضبئح ا  وخضضد اٌ هُضضبة ذَضضبدة ذاث دلانضضت اح ضضبئُت لا سضضُد انُُجسَضضل  ضضً ي ضضم واَسضضدت انثضضدي يقبزَضضت 

 2ب5±2ب2يُكضضسويه ى تنجسو ضضً الاَسضضدت  2ب43± 2ب3يقبزَضضت 3ب5.4±32ب32ببنًدًىعضضت انضضضببطت    انً ضضم 

يهُدضساو 2.ب.± 4ب. يقبزَضت
-5

بضسورٍُ(  ضرنل وخضد اٌ هُضضبة ذاث دلانضت اح ضبئُت نبسو سضُد انضدهىٌ  ضً اَسضضدت  

بُكضضىيهًتيهُدساو بضضسورٍُ( وخضضد اٌ  2ب3± 2ب22يقبزَضضت  5ب42±4ب422انثضضدي يقبزَضضت ببنًدًىعضضت انضضضببطت   

زَت ببنًدًىعضت انضضببطت  هُبة اَمفبض  ذاث دلانت اح بئُت سىبسا سُد  دَسًُىربش  ً ي م واَسدت انثدي يقب

وحضضدةت  5ب5± 3ب43يقبزَضضت  2ب4±2ب4وحضضدةت يهً,الاَسضضدت  25ب24±3ب425يقبزَضضت  4ب42± 2ب523 انً ضضم 

الاَضٍُت انفضبنٍُ  ضً MnSOD)يهبدساو بسورٍُ(ب  ضرنل وخضد اٌ هُضبة ركضساز َسضبت الالاَضٍُ انمب ضٍُُ بضبلاَص ى  

(ووخضد 4بOR4=تعُد يقبزَجهضب بحضبلاث انسضسطبٌ  %( ذاث دلانضت اح ضبئ3ُب44عُُبث سضسطبٌ انثضدي انمبُض  

 %( ً ببنًدًىعت انضببطتب4ب44انفبنبٍ تانفبنبٍ بُسبت  

( زبًضضب ًَثضضم عضضبي  نجعضضسض الاَضضبث نسضضسطبٌ MnSODالاسضضجُجبج ا َسضضجُجح اٌ  انجعضضداد انشضضكهً نهدضضٍُ  

شَبدة بسو سضُد انضدهىٌ واَمفضبض انثدي , وازرببط انعىايم اندُُُت َؤدي انً شَبدة انشقىق انحسة انجً رؤدي انً 

  ً َشبط يضبداث الا سدة الاَصًَُت  ً سسطبٌ انثديب 
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