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Abstract:

Hospital based case control study carried out éduced Glutathione levels (GSH), Superoxide dissauttivity (SOD),
Total Antioxidant Potential (AOP), Malondialdehy@DA) and Nitrate levels in a major referral haspiin Kashmir,
North India involving patients with breast cancl=40) and healthy Controls (N=20). Patients withtdrig of drug use or
some other similar disorder which might influenegi@xidant enzyme activity were not included in #tedy. The results
were analyzed statistically using the Studentast for unpaired variables. MDA, SOD and nittégels were increased in
breast cancer patients as compared to controls@P50P<0.01 and P<0.05) respectively. GSH, and A®&s in plasma of
breast cancer patients were low as compared téhiyeadluntary controls (P<0.005 and p<0.005). lasedl oxidative stress
in patients is indicated by increased SOD actiaitd is evident by depleted GSH levels and AOP.

Key words: Reduced glutathione (GSH), thiobarbituric acid (TBAuperoxide dismutase (SOD),

Antioxidant potential (AOP), Malondialdehyde (MDA).

Introduction:

Breast cancer is one of the most common cancersoimen of developed and developing countries (1).
Oxidative stress caused by increased free rada@mtion and/or decreased antioxidant level irtahget cells
and tissues has been suggested to play an impadanin carcinogenesi2{4). Free radicals are formed in
major physiological and pathological conditionsmmammalian tissues wherein structural changes iddjp

22



Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) JLLET |
Vol. 17, 2014 NSTE

proteins and nucleic acids are consistently bro@§htin healthy conditions at cellular level, e#a balance
exists between the free radical generation anatiexidant defence systems. Reactive Oxygen Sp€BRi©S)
are essential for various normal physiological psses like cell differentiation (6), apoptosis €8l immunity
(8) and cellular defense against microorganismswtconcentrations (9). Excess generation of thesgen
free radicals generate a phenomenon called ox&latikess which cause oxidative damage to biomascul
resulting in lipid peroxidation, mutagenesis ancto@genesis. In mammalian systems the prime tagfeROS
are the polyunsaturated fatty acids in cell membsawhich later lead to its lipid peroxidation arebultant
neoplastic transformation of the cell (10). Theseaccumulating evidence from animal and human syste
implicating a role of oxidative stress and lipidrg@ddation in the development of breast cancer .(11)
Experimental investigations as well as clinical apidemiological studies confirm the involvementsaiglet
oxygen (1Q), superoxide anions ¢® ), hydrogen peroxide §8,) and hydroxyl radical (OHe) in the etiology of
cancer (12-13). However there are conflicting répaf tissue concentrations of malondialdehyde (MDA
nitrite and Vit. E in breast cancer patients andly an few studies on their blood concentrations hheen
reported so for. The present study aimed to determthe extent of oxidative stress by measuring
malondialdehyde (MDA), nitrate, lipid hydroperoxided total antioxidant capacity (TAC) in blood aistue

of patients with malignant breast tumor and befigrast disease.

MATERIAL AND METHODS

Subjects:

This study was conducted in Division of Veterin&pchemistry, SKUAST-K and in the Department
of Biochemistry, Govt. Medical College Srinagar,siair India. The patient group consisted of 40 gesswith
Breast Cancer who were treated at the departmetiteoMedical Oncology SMHS Hospital Srinagar and 20
healthy controls. Patients with past or presergrdisrs which may have influenced antioxidant enzwctévity
were not included in the study. The fasting bloadhgles of both groups were drawn in to citrate @6l
blood) containing glass tubes and centrifuged &t*§ for 11 minutes, and plasma samples weredstaire20
°C until analysis.

Procedures:
Standard procedures were adopted for the estimafi@BH, SOD, AOP and MDA levels as a measure ofrLP
the current work.

GSH levels were estimated within one hour by methbioron et al (19). 25% Trichloroacetic acid
(TCA )was added to precipitate out and proteirsrenseparated by centrifugation at 2000 g for &b BSH in
the supernatant fraction formed a complex with-Rjitro -5,5’- Dithio- bis- Nitrobenzoic acid (DNB )
which was measured at 412 nm .

SOD activity was determined as described by Kortoale(20). Photo oxidation of Hydroxylamine
Hydrochloride was used to generate the superoxiienaThis anion reduces nitroblue tetrazolium (NB@
formazan, which is monitored at 560 nm. SOD of shenple removes the superoxide anion and inhibés th
reduction. The level of this reduction was used aseasure of SOD activity.

Total amount of lipid peroxidation products in thlesma of 40 patients & 20 healthy volunteers was
estimated using the thiobarbituric acid (TBA) meath@1), which measures the TBA reactive productsflgh
malondialdehyde (MDA). In brief, 1.0 ml of plasnta0 ml of normal saline and 1.0 ml of 25% TCA were
mixed and centrifuged at 2000 for 20 min. One mpuaftein free supernatant was taken, mixed wittd O of
1% TBA and boiled for 45 min at 8%. After cooling, the intensity of the pink colof the product obtained
was read at 532 nm.

Nitrite as a constituent in the estimation of lipidroxidation was measured using Griess reageBjs (2
The 100 pL of serum were added to 50 uL 1% subamile (Griess reagent 1), followed by the additds0
ML 0.1% N-(1-napthyl) ethylenediamine (Griess readd), and later absorbance was measured at 558ftem
15 min.

Statistical analysis:

The results were analyzed statistically using thadént's t-test for unpaired variables to evaluate the
significance of differences between the mean vabfi¢ise two studied groups.

Results:

The results of different biochemical parametersreded in the study are presented in Table-1.

DISCUSSION:

Damage to the breast epithelium by reactive oxygpecies can lead to fibroblast proliferation,
epithelial hyperplasia and breast cancer. Studieg Ishown increased lipid peroxidation in solid dums (23,

23



Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) JLLET |
Vol. 17, 2014 NSTE

24). Increased generation of oxygen free radiclsh as @and HO,, can induce the activity of superoxide
dismutase. An increase in total and mitochondriaDSactivities due to over expression were obseffvech
patients with breast carcinoma has been reported2@). Glutathione, an important substrate foitaghione
Peroxidise and Glutathione—S-Transferase has beemntented to have regulatory effects on cell peddifion
(27). GSH is recognized as a potent antioxidanterrmyme cofactor and is under tight homeostatid¢robfor
its synthesis, recycling and utilization .Free catliand other oxidative agents in the biologicatems are
known to deplete GSH and this study revealed thaglutathione cycle depletion has outpaced syrshesi
glutathione.

Lipid peroxidation and Oxidative stress caused fmgréased free radical generation and decreased
antioxidant level in the target cells and tissiuestggested to play an important role in carcinegsn(28-31).
Potentially cytotoxic agents that are importanthia etiopathogenesis of several diseases are getidrn the
interaction of ROS and RNS. Earlier studies shoted involvement of ROS induced lipid peroxidation i
cancer initiation, progression and promotion (32,88recent years, using MDA as a marker of oxigastress,
there has been a growing interest in studying dkeeplayed by lipid peroxidation in cancer progiessMDA is
low-molecular weight aldehyde that can be produteth free radical attack on polyunsaturated fattids.
Some studies reported that increased plasma MD@ldan breast cancer compared with the levels mdoe
breast disease4). In our study, serum MDA levels were elevatedhe breast cancer patients as compared to
controls which confirm the role of lipid peroxidai in the promotion of breast cancer.

Presence of NO is well-known in human biologicalids, suggesting its role in physiological and
pathological processes. The NO readily oxidizeditate and nitrate in biological systems. It extsba dual
role, with regard to the complex mechanism of tumimvasion and metastasis and could either mediate
tumorocidal activity or promote tumour growth (35).this study, we demonstrated that in breast@apatients,
the serum and tissue levels of nitric oxide araifitantly increased compared to benign breastadisevhich
depicts its role in the carcinogenesis of breasug.

Conclusion :
The study reveals that there is increased oxidatiess related damage leading to increased LiremsBcancer
patients, same is responded by increased anticoéstaryme activity.
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Table-1—Status of GSH, SOD, AOP, MDA and Nitrate levelsaaweasure of LP in breast cancer patients and
controls.

Parameter Patients Controls P

GSH (uM/1) 2.58+0.22 4.76 +0.52 P<0.005
SOD (U/ml) 5.24 + 0.69 4.14 + 0.56U P<0.01
AOP(nmol™*/ml.h) 0.020+ .011 0.042 +0.018 P<0.005
MDA (nmol/ml) 0.88 +0.20 0.53+0.16 P<0.005
Nitrite (umol/L) 14.70+3.93 5.58+1.08 P<0.05
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