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Abstract:
In the scenario of increasing evidence of cancers, the aim of the
study was to evaluate the role of oxidative stress in breast cancer. For
that purpose, histopathologically positive proved cases were selected for
the present study. 97 healthy subjects attending camps organized by
Cancer Hospital & Research Institute and 157 confirmed cases coming
from the Cancer Hospital for treatment were considered for the study.
The blood samples of above control and patients were collected for
assay. The subjects were divided into groups on the basis of disorder.
MDA levels as an index of lipid peroxidation. In our present study, the
levels of MDA in serum were increased significantly in patients
suffering from breast cancer. The normal blood level of MDA, which
was 7.24 g/ml, was increased to 7.5 g/ml in patients of first stage
cancer registering no significant change in MDA level. In the second
stage cancer patients, the MDA level was further increased to 9.32
g/ml, showing 28.7 % increase when compared with control. In the
third stage cancer patients, the level of MDA was found to be 10.83
g/ml showing 49.5 % increase when compared with control. The
effect of chemotherapy on MDA level was show significant change in
different stages of breast cancer. Before chemotherapy the conc. of
MDA was 7.24 g/ml, which was increased to 13.06 g/ml after
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chemotherapy, showing the 80.39 % increase. The high levels of serum
MDA indicate increased lipid peroxidation in breast cancer.
Key words: lipid peroxidation, MDA, chemotherapy.

Introduction
Breast cancer is a malignant tumor that has developed from
cells of the breast. A malignant tumor is a group of cancer cells
that may invade surrounding tissues or spread to distant areas
of the body. Breast cancer is the second most common cancer in
women. Experimental investigations as well as clinical and
epidemiological evidence reveal that reactive oxygen
metabolites (ROM) are involved in initiation, promotion and
progression of carcinogenesis, where inactivation or loss of
certain tumor-suppressor genes have occurred (Haris , 1989).
Free radicals are formed in both physiological and
pathological conditions in mammalian tissues. In healthy
conditions at cellular level, a subtle balance exists between the
free radical generation and the antioxidant defense. Reactive
Oxygen species (ROS) are essential for multiple normal
physiological processes like cell differentiation (Abe et al.,
2000), apoptosis (Ghosh, 1998), cell immunity and cellular
defense against microorganisms (Lajarin et al., 1999) at low
concentrations. Excess generation of these oxygen free radicals
and oxidants generate a phenomenon called oxidative stress
which cause oxidative damage to biomolecules resulting in lipid
peroxidation, mutagenesis and carcinogenesis. There is
accumulating evidence from animal and human systems
implicating a role of oxidative stress and lipid peroxidation in
the development of breast cancer (Mianying Wang et al., 1996).
Several studies reported that malonoaldehyde; the end product
of lipid peroxidation can cause cross-linking in lipids, proteins
and nucleic acids (Freeman BA 1982). It is also evident that
overproduction of ROS/RNS (Kang, 2002) plays an important
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role in the promotion and progression of human cancers,
including breast cancer (Aghvami et al., 2006, Yeh, 2005). The
human body is equipped with certain enzymatic and nonenzymatic antioxidant systems (Faruk Tas et al., 2005).
Most patients with breast cancer are treated with a
combination of the anticancer chemotherapy drugs. These
antineoplastic agents cause a reduction in antioxidant levels
because their toxicity increases the peroxidation of the
unsaturated fatty acids of membrane phospholipids (Conklin
KA. 2004). Their main adverse effects may be heart damage
(cardio toxicity) and vomiting which considerably limits their
usefulness. (Simůnek T. 2009).
Therefore the current study aimed to investigate the
effect and association of breast cancer on lipid peroxidation, as
well as effect of chemotherapy treatment on breast cancer
patients.
Material and method
Histopathologically positive proved cases were selected for the
present study. 97 healthy subjects attending camps organized
by Cancer Hospital & Research Institute and 157 confirmed
cases coming from the Cancer Hospital for treatment were
considered for above study. The blood samples of above control
and patients were collected for assay.
The subjects were divided into following groups on the
basis of disorder:
 Normal healthy subjects
 Stage I subjects
 Stage II subjects
 Stage III subjects
Lipidperoxidation
Lipidperoxidation in haemolyasate was measured by method of
Ohkawa et al., (1979).
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Result and discussion
Lipid peroxidation plays an important role in the control of cell
division. Low concentration of oxygen free radicals has been
reported to stimulate cell proliferation; whereas high levels
induce mutagenecity, cytotoxicity and cell death (Kang, 2002).
Cellular fatty acids are readily oxidized by ROS to produce lipid
peroxyl radicals and lipid hydro peroxides. Lipid peroxyl
radicals can subsequently propagate into MDA. (Rice et al,
1993). These lipid radicals can diffuse through membranes,
thus modifying the structure and function of membrane and
resulting in a loss of cell homeostasis (Chaudhary et al, 1994).
The products of lipid peroxidation are easily detected in blood
plasma and have been used as a measure of oxidative stress.
The most commonly measured product is MDA. In addition the
unsaturated aldehydes produced from these reactions have
been implicated in modification of cellular proteins and other
materials (Packer 1994, Weir et al 1996).
In our present study MDA levels were found to be
significantly changed in different stages of breast cancer
patients. The levels of MDA in serum were increased
significantly in patients suffering from breast cancer. The
normal blood level of MDA, which was 7.24 g/ml, was
increased to 7.5 g/ml in patients of first stage cancer
registering no significant change in MDA level. In the second
stage cancer patients, the MDA level was further increased to
9.32 g/ml, showing 28.7 % increase when compared with
control. In the third stage cancer patients, the level of MDA
was found to be 10.83 g/ml showing 49.5 % increase when
compared with control. The effect of chemotherapy on conc.
MDA level were show significant change in different stages of
breast cancer. The conc. of MDA was significantly increased in
patients suffering from breast cancer. Before chemotherapy the
conc. of MDA was 7.24 g/ml, which was increased to 13.06
g/ml after chemotherapy, showing the 80.39 % increase.
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Our results are in accordance with the finding of various
workers like Kumaraguruparan et al (2002), and Khanzode
(2004) shows that level of MDA increased gradually as
compared to control groups and the maximum rise occurs at
stage III. The enhanced LPO may also be due to depletion of the
activities of enzymes SOD, GST, GPx, and catalase which are
the free radical scavenging enzymes or higher production of O2and H2O2 and subsequent increase in the MDA level. There is a
possibility of the accumulation of both the ROMs which may
result in significantly higher LPO at cellular and molecular
levels. However some contradictory reports indicating lower
lipid peroxidation measured by plasma TBA has also been
reported in breast cancer patients (Seven et al, 1998).
Changes in the state of lipid peroxidation seem to be a
great feature of cancer cells and may be a prerequisite to cell
division (Brawn et al, 1981). The increased lipid peroxidation in
chemotherapy treated cancer patients may also be due to a poor
antioxidant system (Szatrowski et al, 1991).
Table 1: Comparison of lipid peroxidation in different stages of
breast cancer
Parameter
TBARS

Control Group
(n=97)
7.24±0.07

Stage I
(n=37)
7.50±0.11

Stage II
(n=50)
9.32±0.16 a,b

Stage III
(n=46)
10.83±0.21 a,b,c

Table 2: Effect of chemotherapy on lipid peroxidation in breast
cancer patients
Parameter
Before chemotherapy
After chemotherapy

TBARS
7.24±0.074
13.06±0.92 abc

Values are expressed mean ± SE
Units: TBARS: μg/ml
ap< 0.05 values are significant vs control group; bp < 0.05 values are
significant vs stage I ; cp < values are significant vs stage II group.

EUROPEAN ACADEMIC RESEARCH - Vol. II, Issue 4 / July 2014

5665

Neha Sharma, Meenu Rai- Lipid Peroxidation Status in Different Stages of
Breast Cancer Women Treated by Chemotherapy

REFERENCES:
Abe, J.I., Okuda, M.Q., Huang, M., Yoshizumi, B., and Berk, C.
2000. “Reactive oxygen species activate p90 ribosomal
S6 kinase via Fyn and Ras.” J. of Biol Chemistry 275:
1739-48.
Aghvami, T., Djalali, M., and Kesharvarz, A. 2006. “Plasma
level of antioxidant vitamins and lipid peroxidation in
breast cancer patients.” Iran J. Publ. Health 35: 42-7.
Chaudhary, A.K., Nokubo, M., Marnett L.J., and Blair, I.A.
1994. “Analysis of
the malondialadehyde-2’deoxyguanosine adduct in rat liver DNA by gas
chromatography/ electron capture negative chemical
ionization mass spectrometry.” Bio/mass spectrum
23:457-464.
Conklin, K.A. 2004. “Chemotherapy-associated oxidative stress:
impact on chemotherapeutic effectiveness.” Integr
Cancer Ther. 3:294–300.
Faruk, Tas, Hansel, H., Belce, A., Ilvan, S., Argon, A., Camlica,
H., and Topuz E. 2005. “Oxidative stress in breast
cancer.” Med Oncol 22 (1): 11-5.
Freeman, B.A. and Crapo, J.D. 1982. “Biology of disease: free
radicals and tissue injury.” Lab Invest. 47: 412-26.
Ghosh, J. and Myers, C.E. 1998. “Inhibition of arachiodonate 5lipoxygenase triggers massive apoptosis in human
prostate cancer cells.” Proceedings of the National
Academy of Sciences of the United States of America 95:
13182-87.
Haris, C. 1989. “Individual variations among humans in
carcinogenesis metabolism, DNA adduct formation and
repair.” Carcinogenesis 10:1563-66.
Kang, D.H. 2002. “Oxidative stress, DNA damage, and breast
cancer.” AACN Clin Issues 13 (4): 540-9.
Khanzode, S.S., Muddeshwar, M.G., Khanzode, S.D., and
Dakhale, G.N. 2004. “Antioxidant enzymes and lipid
EUROPEAN ACADEMIC RESEARCH - Vol. II, Issue 4 / July 2014

5666

Neha Sharma, Meenu Rai- Lipid Peroxidation Status in Different Stages of
Breast Cancer Women Treated by Chemotherapy

peroxidation in different stages of breast cancer.” Free
Radic Res 38 (1): 81-5.
Kumaraguruparan, R., Subapriya, R., Kabalimoorthy, J. and
Nagini, S. 2002. “Antioxidant profile in the circulation of
patients with fibro adenoma and adenocarcinoma of the
breast.” Clin. Biochem. 35 (4): 275-79.
Lajarin, F., Rubio, G., Lorenzo, N., Gamiz, P., FernandezGaselles, T., and Garcia-Penarrubia, R. 1999.
“Implication of reactive oxygen species in the
antibacterial activity against Salmonella typhimurium
of hepatocyte cell lines.” Free Radical Biology &
Medicine 27: 1008-18.
Ohkawa, H., Onishi, N., and Yagi, K. 1979. “Assay for lipid
peroxides on animal tissues by thiobarbituric acid
reaction.” Anal. Biochem. 95:351-358.
Packer, L. 1994. Methods in Enzymology; Oxygen Radicals in
Biological Systems. Part C. Academic Press.
Rice-Evans, C. and Burdon, R. 1993. “Free radical-lipid
interactions and their pathological consequences.” Prog
Lipid Res 32: 71-110.
Seven, A., Erbil, Y., and Seven, R. 1993. “Breast cancer and
benine breast disease patients evaluated in relation to
oxidative stress.” Cancer Biochem Biophys 16:333-45.
Simůnek, T., Stérba, M., Popelová, O., Adamcová, M., Hrdina,
R., and Gersl, V. 2009. “Anthracycline-induced
cardiotoxicity: overview of studies examining the roles of
oxidative stress and free cellular iron.” Pharmacol
Rep. 61:154–171.
Szatrowski, T.P. and Nathan C.F. 1991. “Production of large
amount of hydrogen peroxides by human tumor cells.”
Cancer Res 51:794-798.
Wang, Mianying, Kapil Dhingra, Walter N Hittelman, Joachim
G, Liehr Mariza de Andrade, and Donghui Li. 1996.
“Lipid Peroxidation induced Putative Malondialdehyde -

EUROPEAN ACADEMIC RESEARCH - Vol. II, Issue 4 / July 2014

5667

Neha Sharma, Meenu Rai- Lipid Peroxidation Status in Different Stages of
Breast Cancer Women Treated by Chemotherapy

DNA Adducts in Human Breast Tissues.” Cancer
Epidemiology, Biomarkers & Prevention 5:705-10.
Weir, E.K., Archer, S.L., and Reeves, J.T., 1996. Nitric Oxide
and Radicals in the Pulmonary Vasculature. Armonk,
N.Y.: Futura Publishing.
Yeh, C.C., Hou, M.F., Tsai, S.M., Lin, S.K., Hsiao, J.K., Huang,
J.C., Wang, L.H., Wu, S.H., Hou, L.A., Ma, H., and Tsai,
L.Y. 2005. “Superoxide anion radical, lipid peroxides and
antioxidant status in the blood of patients with breast
cancer.” Clin Chim Acta 381(1-2): 104 –11.

EUROPEAN ACADEMIC RESEARCH - Vol. II, Issue 4 / July 2014

5668

