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Abstract

The latest experimental evidences on cancer diseases were implicated the involved
oxygen derived radicals in the development and spread of these diseases in human's body.
Oxygen derived radicals were able to attack and damage the cell membranes,
mitochondria and macromolecules including proteins, lipids and DNA. These damaged
molecules were accumulates in the cells especial for DNA damages that it have the ability
to increase the rate of cell carcinogenesis. The present study was aimed to evaluate the
biochemical role of some antioxidants enzymes in breast cancer (BC) patients under
therapy treatment. Spectrophotometric standard technique was used to estimate the
activities of super oxide dismutase (SOD),catalase (CAT) and glutathione — S— transferase
(GST) in sera and plasma of 50 BC patients before and after their chemotherapy courses
and 40 healthy women as controls. Statistical analyses were performed by a statistical
package for social sciences (SPSS, version 15.0 for windows, Inc.). We found that the
activities of both SOD and CAT in pretreated BC patients were significantly lower
(P<0.001) than those of controls. In contrast, the activity of GST was significantly
increased (P<<0.001) in pre treated BC patients than those of controls. After all BC patients
received the first chemotherapy course, the effects of chemotherapy on SOD, CAT and
GST activities were observed, where there was further significant decreasing (P<0.001) in
these activities in post treated than other pretreated BC patients and controls. In
conclusion, administration of these antioxidants is necessary to all BC patients that it may
be helpful to support and manage the efficiency of their chemotherapy courses.
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Introduction

Breast cancer is the most common malignancy among women in the most
developed countries with nearly a million new cases each year. It accounts for nearly 21%
of all cancers among women world wide [1].

In Egypt, breast cancer is the most common cancer among women that is
representing 18.9 % of total cancer cases (17.8 % in women and 1.1% in men) [2].
Addition to palpation, mammography and other similar procedures, series of tumor
markers were not specific for breast cancer. These tumor markers were used to measure
the screening, early detection and progression of breast tumors. These markers includes
tumor size, grade, lymph node status, estrogen (ER) or progesterone (PR) receptors, Her-
2/neu gene , over expression of carcino embryonic antigen (CEA) and cancer antigen
(CA15.3) [3].

Recently, all patients with breast cancer may develop progression or recurrence of
disease and thus needs an effective long life follow up of the disease. In fact, this follow
up depends on two potential applications as early detection of recurrent disease and
monitoring the responds of patients to the therapy [4]. Some enzymes such as SOD, CAT
and GST have a vital role in the follow up of breast cancer disease. These enzymes
counteracts the deleterious action of reactive oxygen metabolites (ROMs) such as singlet
oxygen (0,°) , super oxide anions (0,”) , hydrogen peroxide (H,O,) , and hydroxyl radical
(°OH) [5,6] . Under normal circumstances, major sources of ROMs in cell are electron
leakages from electron transport chains in mitochondria and endoplasmic reticulum. These
ROMs have a wide range of cellular and molecular effects resulting in mutagencity,
cytotoxicity and changes in gene expression. Experimental evidence reveals that ROMs
are involved in initiation and promotion of carcinogenesis, where inactivation or loss of
certain tumor suppressor genes is occurred [7],G-C base pairs in CPG dinucleotide
sequences as a common site for point mutations in the p53 tumor suppressor gene linked
to breast and other site of specific cancers [8].

The present study was aimed to evaluate the biochemical role of antioxidant enzymes

in breast cancer patients under therapy treatment.
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Patients and Methods
Patients

The present study was carried on 50 breast cancer patients that were attended to

surgical units of Damiette Cancer Institute. They were adult females aged between 25 and

78 years and their consent were based on clinical criteria and histopathological

confirmation, table (1).The evidence of patient's follow up were occurred before and after

their therapeutic treatment. The study was comprised 40 normal women without any

neoplastic diseases and aged between 23 and 68 years to act as controls.

Table (1): Characteristics of breast cancer patients

Clinical data No. of patients Percentages
n=50 %
Age mean 49 (25-78)
Menopausal status
Pre menopausal 19 38
Post menopausal 31 62
Family history
Positive 12 24
Negative 38 76
Clinical stage
Stage | 11 22
Stage I1 19 38
Stage m 20 40
Tumor size
T1< 2 17 34
T2(2-5) 12 24
T3>5 21 42
Auxiliary lymph node
Positive 34 68
Negative 16 32
Estrogen receptor (ER)
Positive 22 44
Negative 28 56
Progesterone receptor (PR)
Positive 20 40
Negative 30 60
Her-2 / neu
Positive 6 12
Negative 44 88
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Samples

Blood samples were drawn from all patients before any form of treatment and also
were drawn from the same patients after they received the first cycle of chemotherapy
(e.g. FAC: 5-Fluorouracil, Adriamycin, Cyclophosphamide). Venous blood samples
were collected in sterile plain tubes, centrifuged at 2,000 r.p.m for 10 minutes to separate
sera loquat and it were collected by using EDTA tubes, centrifuged at 4,000 r.p.m for 15
minutes at 4 °C to separate plasma loquat. Both sera and plasma were stored at —70°C
until assays.

Assays of SOD activity

Assays of SOD activity depends on the ability of the enzyme to inhibit the phenazen
methosulphate reaction of nitro blue tetrazolium dye (Sigma Chemical Co.,Cario,Egypt)
[9].

The reaction was initiated by addition of phenazine methosulphate and increase in
absorbance spectrophotometrically measures at 560 nm. The activity of the sample was
determined by comparing the increase of absorbance during one minute between sample
and blank then the percent of inhibition was determined by subtracting the activity of
sample from one hundred percent activity of blank (% inhibition) of reaction of nitro blue
dye.

Assays of CAT activity

CAT activity was measured by using CAT assay kit (Biodiagnostic,Cairo,Egypt)
[10]. The activity of CAT was determined by following the decomposition of H202 in
phosphate buffer pH 7.2 and spectrophotometrically measured at 230 nm. One unit of
CAT is defined as the amount of enzyme which liberates half the peroxide oxygen from

H202 solution in 60s at 25° C.

Assays of GST activity

GST assay kit (Biodiagnostic,Cairo,Egypt) measures total GST activity (cytosolic
and microsomal) by detecting the conjugation of 1-chloro-2,4-dinitrobenzene (CDNB)
with reduced glutathione[11]. The conjugation is accompanied by an increase in
absorbance spectro- photometrically at 340 nm. The rate of the increase in absorbance is

directly proportional to the GST activity in the sample.
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Statistical analysis

All statistical analyses were done by a statistical package for social sciences
(SPSS, version 15.0 for windows, Inc.). Data were presented as the mean + standard
deviation (mean+SD). Student t-test and ANOV A methods were used to compare between

means and (P<0.001) was determined the statistically significant of associations.

Results

The activity of SOD was significantly decreased (P<0.001) in sera of the pretreated
breast cancer patients compared to those in the sera of controls, and also it was
significantly decreased (P<0.001) in sera of the post treated breast cancer patients
compared to those in the sera of pretreated breast cancer patients and controls, table (2)

and figure (1).

Table (2): The mean activity of SOD in the sera of pre treatment, post treatment
breast cancer patients and controls

Number of BC  The mean activity of

Parameters patients and SOD (% inhibition) P. value
Controls (n) (Meanx SD)

Controls 40 48.16+0.5

Pretreatment

BC patients 50 25.24+10.1° P<0.001

Post treatment b

BC patients 50 16.96+6.6 P<0.001

Where:

a : significant compared to controls

b: significant compared to pretreatment BC patients and controls
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Fig. (1): Comparison of SOD activities in the sera of pre treatment, post treatment
breast cancer patients and controls.

The activity of CAT was significantly decreased (P<0.001) in plasma of the
pretreated breast cancer patients compared to those in plasma of controls, and also it was
significantly decreased (P<0.001) in plasma of the post treated breast cancer patients
compared to those in plasma of pretreated breast cancer patients and controls, table (3) and

figure (2).

Table (3) : The mean activity of CAT in the plasma of pre treatment, post treatment
breast cancer patients and controls

Number of BC  The mean activity of

Parameters patients and CAT (U/L) P. value
Controls (n) (Meanz SD)

Controls 40 650.025+65.172

Pretreatment

BC patients 50 412.250+174.8272 P<0.001

Post treatment 50 214.500£177.162" P<0.001

BC patients

Where:

a . significant compared to controls

b: significant compared to pretreatment BC patients and controls
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Fig. (2): Comparison of CAT activities in the plasma of pre treatment, post treatment
breast cancer patients and controls.

The activity of GST was significantly increased (P<0.001) in plasma of the pretreated
and post treated breast cancer patients compared to those in plasma of controls, but it was
significantly decreased (P<0.001) in plasma of the post treated breast cancer patients

compared to those in plasma of pre treated breast cancer patients, table (4) and figure (3).

Table (4) : The mean activity of GST in the plasma of pre treatment, post treatment
breast cancer patients and controls

Number of BC ~ The mean activity of

Parameters patients and GST (U/L) P. value
Controls (n) (Meanz SD)

Controls 40 265.124+48.278

Pretreatment

BC patients 50 443.765+166.740° P<0.001

Post treatment 50 358.4724£115.740" P<0.001

BC patients

Where:

a : significant compared to controls

b: significant compared to pretreatment BC patients and controls

EL- Bindary, et al., 2013: Vol 1(7) 158 ajrc.journal@gmail.com



American Journal of Research Communication WWW.usa-journals.com

443,785

358 472

2ZA5 124

Mean activity of GST (UL)
F./
P

Controls Pre treatment Post treatiment

Fig. (3): Comparison of GST activities in the plasma of pre treatment, post treatment
breast cancer patients and controls.

Discussion

The exact cause of breast cancer is not completely known but it represents a
complex interplay of genetic and environmental factors [12,13]. Oxygen free radicals
which were generated through several enzymatic and non enzymatic biological reactions
in aerobic organisms have the ability to attack a wide variety of macromolecules such as
lipid, protein, carbohydrate and DNA [7]. Batra et al., (1998), demonstrates that there
were increases of reactive oxygen metabolites (ROMs) production in various path
physiological conditions [14]. In addition, Negahdar et al., (2005), hypothesized that
mutagenecity of oxygen led to chromosomal damage resulting from an increase in the free

radical production [6].

In the present study, SOD and CAT activities were significantly decreased (P<0.001)
in the sera and/or plasma of pre treated (without therapy) BC patients than healthy
controls, thus occurred due to high production of free radicals that leaded to accumulation
of ROMS. This is agrees with the study of Jayaraman et al.,(2003) that it observed the role
of antioxidants to lower incidence of various human morbidities or mortalities molecules
as ROMSJ[15]. The decreased activities of both SOD and CAT also have been reported by

different researches in other malignancies [16, 17].
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Several researches were considered SOD and CAT enzymes acts as anti
carcinogens, antitoxins and inhibitors at initiation, promotion and transformation of
carcinogenesis [16, 18, 19]. Boon et al., (2007), found that Plasmid DNA strand scission
caused by xanthine oxidase was prevented by SOD and CAT enzymes [20].

Elchuri et al., (2005), reported that the mutation caused by potassium super oxide in
mammalian cells can be blocked by SOD [16].

CAT also prevented chromosomal aberration caused by hypoxanthine/xanthine
oxidase in Chinese hamster cells. It prevented the onset of spontaneous neoplastic

transformation in mouse fibroblast and epidermal keratinocytes [6]

In contrast, the present study found a significant increased (P<0.001) of GST
activity in the plasma of the pre treated BC patients than other healthy controls. The
increasing in GST activity was correlated with the increasing in erythrocyte lipid
peroxidation under oxidative stress in BC patients [21]. According to the ability of GST
enzyme to catalyze the conjugation of glutathione -via sulthydryl- group to electrophilic
center of endogenous compounds, the dangerous per oxidized lipids detoxified and
cleavage out of the body[22]. Tas et al., (2005), shown that lipid per oxidation was
enhanced in BC tissue with a higher oxygen free radical production compared to non
malignant tissues [23].In addition, Kumaraguruparan et al., (2005) suggested the
correlation between tissue redox status and tumor progression ,where up regulation of

antioxidants enables tumor cells to counter oxidative stress during carcinogenesis[24].

Our study found that the activities of SOD, CAT and GST were significantly
decreased (P<0.001) in the sera and/or plasma of the BC patients after they have been
received the first cycle of therapy (e.g.FAC chemotherapy) compared to other pre treated
patients. This illustrated the inability of FAC chemotherapy to contract higher ROMS
production during carcinogenesis. To line with some researches [25, 26], administration of
antioxidants such as super oxide dismutase, catalase, glutathione —S— transferase,

glutathione (peroxidases and reductases) , vitamin E (tocopherols and tocotrienols) and

EL- Bindary, et al., 2013: Vol 1(7) 160 ajrc.journal@gmail.com



American Journal of Research Communication WWW.usa-journals.com

vitamin C as apart from many dietary components is important to manage and support

chemotherapy courses during follow up of BC patients .

On the other hand, our study results agree with other recant studies [27, 28] that
observed the status of antioxidants enzymes under therapy treatment as genetic
polymorphism, altered expression and activity changes were associated with oxidative

DNA damage and subsequently the individual's risk of cancer susceptibility.

In conclusion, according to the biochemical changes of SOD, CAT and GST in both
pre treatment and post treatment BC patients, our study was considered these enzymes as
biomarker for early detection of recurrent disease and also monitoring the effective

therapeutic follow up of the patients.
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