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Abstract

Selenium is a key component of a number of functional selenoproteins required for normal health. The best
known of these are the antioxidant glutathione peroxidase enzymes, which remove hydrogen peroxide and
damaging lipid and phospholipids hydro peroxides generated in vivo by free radicals and other oxygen derived
species. Antioxidant has been suggested to play a role in some physiological conditions and in many disease
processes, including carcinogenesis. The aim of the study was to investigate the erythrocyte glutathione
peroxidase (GSH-Px) and serum selenium level in patients with breast cancer. The study included thirty female
breast cancer patients and twenty normal healthy individuals of age- and sex match who served as controls. In all
investigated breast cancer patients significantly lower serum (Se) level, and significantly higher (GSH-Px)
activities were found, as compared with the values of healthy controls.

Results from this prospective study suggest the increased of erythrocyte(GSH-Px) activity may be a result of a
protective mechanism that develops in breast cancer patients against free radical damage, and low serum Se

levels is associated with increased breast cancer risk.
Introduction:

Materials and methods:

1-Subjects: the samples collected from thirty female
breast cancer patients from Al-llwia hospital- center
for early diagnosis of breast cancer. None of those
patients was on a special diet, or taking any
antioxidant (vitamin E, C, etc) or treated with
antioxidant drugs (such as allopeurinol) or on any
special ~ treatment other than their regular
chemotherapeutic schedule or had a recent history of
blood transfusion.

Table (1): show the host information for women with
breast cancer where the number of samples, age of
patients, menopausal status: wherever nineteen
patients ~ were  premenopausal and  eleven
postmenopausal, the family history whether having
one or more first degree relatives (mother, sister or
daughter) diagnosed  with breast  cancer
approximately doubles risk wherever only twelve
patients had breast cancer in their families, the
marital status and whether they had previous history
of abortion or not.

All the collected samples were to women in advanced
stage of the disease, the samples collected (six weeks
after excision of breast mass). Twenty normal healthy
controls of comparable age and sex were considered
as normal control.

2-Blood sampling: blood samples (5ml) transferred
into plain tubes containing (acid-citrate-dextrose)
(ACD) as anticoagulant. Tubes were mixed and
placed immediately in crushed ice, then assayed
within  (1-2) hrs. of blood collection. Blood samples
were centrifuged at (5000) rpm for (10) min., then
plasma and buffy coat were removed by aspiration.
Erythrocytes were washed three times with phosphate
buffered saline (PBS) pH= 7.4 (0.02 M phosphate;
0.123M NacCl). The packed cell volume (PCV) after
the final wash was used for the assay of (GSH-Px).
Plasma was stored at (-20°C) and used for the
determination of selenium level.

Breast cancer is a malignant (cancerous) growth that
begins in the tissues of the breast. Cancer is a disease
in which abnormal cells growth in an uncontrolled
way. Breast cancer is 100 times more common
among women than men [1]. Glutathione peroxidase
(GSH-Px) (EC 1.11.1.9) is a selenium-dependent
enzyme, which decomposes H,O, and various hydro-
and lipid peroxides [2]. The classical form of (GSH-
Px) is cellular and dispersed throughout the
cytoplasm but (GSH-Px) activity is also found in
mitochondria [3].

Mills (1957, 1959) first demonstrated that this
enzyme was present in mammalian red cells and that
it protected hemoglobin form oxidative break down
by hydrogen peroxide H,0,. The presence and
importance of glutathione peroxidase in human and
cells has subsequently been clearly shown [4,5]. The
antioxidant enzyme glutathione peroxidase is part of
the enzymatic defense preventing oxidative damage
to (DNA), proteins and lipids, by detoxifying
hydrogen- and lipid peroxides[6]. The activity of
glutathione peroxidase has been measured in the
blood compartment and shown to be lower in women
with breast cancer in the per-diagnostic stage
compared with healthy controls [7-10].

Selenium is an essential nutrient for humans being
necessary for activity of Glutathione peroxidase
(GSH-Px) [11]. Several studies suggest that low
levels of selenium (measured in the blood or in
tissues), may be a risk factor for developing cancer
[12-17]. Population studies suggest that people with
cancer are more likely to have low selenium levels
than healthy matched individuals, but in most cases it
is not clear if the low selenium levels are a cause or
nearly a consequence of disease [13,14]. It remains
unclear if selenium is beneficial in the treatment of
any type of cancer.

The aim of the study was to investigate the selenium
status and define the relationship between (GSH-Px)
activities in patients with breast cancer and controls.
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to Pagil and Valantine method [18], with some
modifications from Hopkins and TudHop [19] and
Pleban et al. [20]. The recycling procedure for the
determination of (GSH-Px) activity depends on the
oxidation of (GSH) to (GSSG) by the enzyme in the
presence of (NADPH) and exogenous glutathione
reductase which regenerates (GSH) for (GSSG) [20].
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3-Chemicals: the chemicals and reagents used in this
study were of anular grade unless otherwise specified
and were obtained from BDH chemicals Ltd.,
England; Sigma, chemicals USA; Fluka A.G.,
Germany.

Enzyme assay: Erythrocyte Glutathione peroxidase
(GSH-Px) activity (GSH-Px) was assayed according

2GSH + H,0, —"5 21,0 + GSSG —5=E5 2GSH

NADPH

kit (Randox) procedure no. 540-UV 1996, the (Hb)
level were measured in the patients and control
individuals to determine the activity of (GSH-Px).
(Hb) and enzyme (GSH-Px) measurements of the
matched sets were performed on the same day.

The results were analyzed by student’s (t-test) to find
out level of significance. P value < 0.05 is considered
as statistically significant.

NADP'

The rate of enzyme activity was monitored by
following the decrease in absorbance at 340 nm as a
function of (NADPH) exhaustion [20].

Selenium level: serum selenium level was measured
using atomic absorption spectrometry in a procedure
based on the methods described by Lewis et al. [21]

and, Pasched and Kimberly [22] with some
modification from Gunther et al. [23].
Hemoglobin concentration: hemoglobin

concentration (Hb) was followed using hemoglobin

Table (1): Clarify the host information of the patients with breast cancer.

No. of | Age | Marital family history Abortion Menopausal
samples status (found/not found) | (found/not | status(pre
found) or post)

1 30 Marred Not Found Not Found Pre
2 39 Not Marred | Found Not Found Pre
3 42 Not Marred | Not Found Not Found Pre
4 40 Not Marred | Not Found Not Found Pre
5 55 Marred Found Not Found Post
6 32 Marred Found Found Pre
7 43 Not Marred | Not Found Not Found Pre
8 44 Not Marred | Not Found Not Found Pre
9 52 Marred Not Found Not Found Post
10 48 Marred Not Found Not Found Post
11 51 Marred Not Found Not Found Post
12 39 Marred Not Found Found Pre
13 42 Marred Found Not Found Pre
14 35 Marred Found Not Found Pre
15 59 Marred Not Found Not Found Post
16 40 Not Marred | Found Not Found Pre
17 57 Not Marred | Found Not Found Post
18 40 Marred Found Not Found Pre
19 43 Not Marred | Not Found Not Found Pre
20 41 Marred Not Found Not Found Pre
21 62 Marred Not Found Not Found Post
22 44 Not Marred | Not Found Not Found Pre
23 39 Marred Not Found Found Pre
24 53 Not Marred | Found Not Found Post
25 41 Not Marred | Found Not Found Pre
26 62 Marred Not Found Not Found Post
27 42 Marred Not Found Not Found Pre
28 55 Marred Found Not Found Post
29 44 Marred Found Not Found Pre
30 59 Marred Not Found Not Found Post
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increased in (group 2) as compared with healthy
controls (group 1) (P < 0.00001).

Table (3) demonstrates the mean + SD of serum
selenium level expressed as pg/L of normal healthy
controls (group 1) and breast cancer patients (group
2). Serum selenium level was significantly decreased
in (group 2) as compared with (group 1) (P < 0.0001).
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Results:

Table (2) represents the sample size (n), mean £ SD
and significance of (GSH-Px) activity expressed
U/gHb in erythrocyte of normal healthy controls
(group 1) and breast cancer patients (group 2).
Erythrocyte (GSH-Px) activity was significantly

Table (2): Biostatistical calculations and student t-test of erythrocyte (GSH-PX) activity for normal
healthy controls (group 1) and breast cancer patients (group 2).

Erythrocyte (GSH-Px) | Normal healthy | Breast cancer patients
activity U/gHb control (group 1) (group 2)

Sample size (n) 20 30

Mean + SD 325+2.1 4752 +5.14
Probability < 0.00001*

*normal healthy control (group 1) versus breast cancer patients (group 2)

Table (3): Biostatistical calculations and student t-test of serum selenium level for normal healthy controls
(group 1) and breast cancer patients (group 2).

Serum  selenium  level | Normal healthy | Breast cancer patients
po/l control (group 1) (group 2)

Sample size (n) 20 30

Mean £ SD 106 + 26.28 75 +20.37
Probability <0.0001*

*normal healthy control (group 1) versus breast cancer patients (group 2)

stage compared with healthy controls was found by
Abiaka et al.[7], Kumar et al.[8], Kumaraguruparan
et al.[9] and pawlowicz et al.[10].

In our study our results have shown significant
increased in erythrocyte (GSH-Px) activity and
decreased serum selenium level in the women with
advanced stage of breast cancer as compared with
that of control (table 2,3) respectively. These results
are in agreement with Banu Sancak et al.[30].

The cause of the difference in the results of Abiaka et
al.[7], Kumar et al.[8], Kumaraguruparan et al.[9]
and pawlowicz et al.[10] and the results in this study
is that those researchers collect their samples from the
women in the pre-diagnostic stage whereas the
sample in the present study collected from the women
in advanced stage (six weeks after excision of breast
mass).

The increasing of erythrocyte (GSH-Px) activity in
patients with breast cancer could possibly be an
adaptive response forced by erythrocytes of breast
cancer patients to compensate with the increased free
radicals in the extracellular component. A defective
antioxidant capacity, as judged by decreased serum
selenium levels in breast cancer patients. This defect
may lead to the accumulation of ROS, especially
(O in the plasma. (O™ can easily be converted to
H,O, by metal ions present in plasma, and H,0, can

Discussion:
Glutathione peroxidase (GSH-Px) was assumed that
the enzyme protects hemoglobin  oxidative

denaturation by H,O, [24]. In 1967, Little and
O’Brien described a (GSH-PxX) activity in rat liver
which reduced not only H,0, but also a variety of
hydroperoxides  including  hydroperoxides  of
unsaturated fatty acids. The enzyme has a high
specificity to GSH as substrate [25] and it requires
selenium as cofactor [26]. Selenium deficiency
demonstrated to be a risk factor for cancer [27].
Studies on animals have shown that selenium is
protectant against cancer [28]. Selenium has roles that
support immune function and, through specific
cellular pathways, may play a preventive role in both
the initiation and promotion of specific cancer [29].

In most studies, plasma, serum, or erythrocyte levels
of selenium were found to be significantly lower in
breast cancer cases compared to healthy control [12-
17]. These studies showed a positive benefit of
selenium on breast cancer patient’s reduction of
biomarkers.

(GSH-Px) activity was slightly lower in breast cancer
cases than in controls, but this did not reach statistical
significance. A number of case-control studies have
measured erythrocyte antioxidant enzyme activities in
breast cancer. Significantly lower activities of (GSH-
Px) in women with breast cancer in the per-diagnostic
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selenium is associated with increased breast cancer
risk and increased (GSH-Px) activity in breast cancer
may be a result of a protective mechanism that
develops in breast cancer patients against free radical

damage.
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