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ABSTRACT:
Background: Prevention or tumor resistance regards
as one of the main strategies that focus on nonprogression of the disease, reduction of the body's
reaction to the pathogen and also one of the main factors that this research was made to study them.

ed a significant reduction in group 1 (yeast), and significant elevation in group 2 (tamoxifen). Total antioxidant results demonstrated a significant elevation
in each of group 1&3 (yeast and isoflavone), and a
significant reduction in group 4 (silymarin).

Methods: Thirty female Sprague-Dawley rats received a single medical dosage of 7,12-dimethylbenz
[a]anthracene (DMBA) intragastrically. After fourteen days of DMBA admission, the procedure protocol started out. By the end of the experiment (6
months), apoptosis, 8-OHdG, ErbB-2, plasma Estrogen, lipid peroxidation and antioxidants were determined. Finally, all the experimental results assessed,
tabulated and statistically analyzed.

Conclusion: Prevention may be our best tool in the
battle against the disease destructive effects. Also for
the tumor patient, diet can make an essential difference on the path to recovery.

Results: It demonstrated a significant reduction in
each of apoptosis and lipid peroxide in all prevention
groups compared to injected animals' control. Alternatively, the results demonstrated an extremely significant elevation in each of 8-OHdG and Estrogen in
every prevention groups. ErbB-2 results demonstrate

DMBA, 7,12-dimethylbenz[a]anthracene; 8-OHdG,
Rat 8-Hydroxy desoxyguanosine; ErbB-2, Rat receptor tyrosine-protein kinase; MDA, lipid peroxide
(malonaldehyde); Bcl-2, breast cancer genes 1 and 2;
ROS, reactive oxygen species; TAM, Tamoxifen;
TEM, transmission electron microscope; REs, estrogen receptors.

Keywords: Bioactive Components, Breast Cancer,
Prevention, Rats, Tamoxifen -.
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INTRODUCTION:
The breast cancer etiology is multifactorial. Most of
the risk factors that raise the chance of a woman creating breast malignancy have been distinguished by
many epidemiologic studies which integrate early age
at menarche, late age of menopause, nonreproduction, overweight, oral contraception, diet,
genealogy, female sex, insufficient of physical exercise, alcohol beverages intake, hormone replacement
therapy, amid menopause, ionizing radiation, early
age primarily monthly cycle, older age and hereditary
factors [1, 2]. There are numerous lines of breast malignancy treatments rely on the tumor stage. They
include hormone-blocking therapy, chemotherapy,
monoclonal antibodies, and radiotherapy [3].
Only a little minority of breast cancer patients develop the disease because of inheritance of germline
mutations in prominent, highly penetrant susceptibility genes such as BRCA1 and BRCA2 [4]. At this
time, additional tumor heterogeneity is placed whereby a little group of cells within, or may be external;
the tumor is both secured to drugs and offers the
source of new tumor progress [5]. These cells also
contribute directly to the seeding of supplementary
tumors at definite sites, the primary cause of mortality in breast cancer patients [6]. These drug-resistant
malignancy initiating cells also known as Breast Cancer Stem Cells (BCSCs) have been exhibited functionally for both human being and mouse mammary
tumors and tumor cell lines [7]. Experiments on human breast tumors in mouse models, for example,
show that whenever these cells were deleted, all of
those other cells weren't in a position to maintain new
tumor progress [8]. So., the prevention or cancer degree of resistance of the top strategies also give attention to non-progression of the disease, limitation of
the body's reaction to the pathogen also one of the
main important factors that this research was designed to study them. Numerous studies demonstrated
that 7,12-dimethylbenz[a]anthracene (DMBA) may
be utilized to induce experimental breast carcinomas
in rats and that this process includes disruption of
tissue redox balance; subsequently, this demonstrates
that biochemical and pathophysiological disruption
may derive from oxidative destruction [9]. Under normal physiological conditions, any free radicals made
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in subcellular compartments would subsequently be
scavenged by antioxidant defense systems of the
matching cells [10]. Where, guarding systems can be
destroyed easily by chemicals, such as DMBA, which
disrupt the pro-oxidant-antioxidant balance, leading
to cellular anomalies. The carcinogenicity of DMBA
in rats was accompanied by a significant elevation in
the actions of antioxidant enzymes, as a response to
the induced oxidative stress and creation of reactive
oxygen species [11].
Several tissues can handle activating DMBA, and
these include the mammary gland. Within the breast,
DMBA is altered to epoxides, effective metabolites
with a convenience of destroying the DNA molecule,
the key event in carcinogenesis initiation. With the
higher cellular proliferative index of types 1 and 2
lobules, there may be certainly higher metabolic activity plus much more epoxide creation. Rat mammary carcinomas are started to appear in small mammary ducts [12-14] or from hyperplastic alveolar nodules [15, 16]. The breast malignancy occurrence has
been elevating worldwide. Breast cancer treatments
such as chemotherapy, radiotherapy, and other treatments cause serious adverse side effects. Lately, attention has been centered on identifying nutrients and
food additives that have the capability to suppress the
carcinogenesis processes. Therefore, it is of interest
to search for new anticancer agents possessing a different mode and minimum side effects.
Tamoxifen (TAM) is the first-line endocrine treatment for premenopausal women with breast cancer
and degree of resistance improvement [17, 18].
Mechanisms of resistance can conclude pharmacologic mechanisms, reduction or changes in estrogen receptor expression, modification in the regulatory proteins that be a part of several cellular operations; inhibition manipulated by the Bcl-2 family and altered
mRNA expression [19]. These undesirable effects led
to the utilization of different treatments of apoptosis
such as complementary and alternative medicine [20].
Development and progression of breast tumors include a complex series of incidents, including dysregulation of cellular differentiation, extreme proliferation, and degree of resistance to apoptosis [21, 22].
Silymarin has been proven to possess anti-angiogenic
property in several types of malignancies, which is
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one of the essential treatments for malignancy, by the
mechanism of reducing vascular endothelial growth
factor and matrix metalloproteinase-2 secretion. It
had been reported that lipid peroxidation can result in
MDA-DNA adduct creation, which causes frameshift
mutations as a link between oxidative stress and malignancies. Isoflavones are structurally like the human
female hormone 17β-estradiol; they can bind to estrogen receptors (ER) and also have estrogen-like so
allow them to display estrogenic action in various
tissues. Because of the structural resemblance with
17β-estradiol, isoflavones mediate almost all of their
biological effects through the modulation of estrogenreceptor signaling pathways. This work is designed to
study the tamoxifen drug effect on minimizing the
development and cancer spread, it was also researched the consequences of some bioactive components such as yeast, Isoflavone, and silymarin to find
out the various effects between them on minimizing
the cancer progress to create new ways to treatment.
As well, biochemical parameters which indicate lowering the growing breast cancer and limit the body's
response to the toxic material through activation process of apoptotic and the forming of apoptosis thus as
of 8-OHdG level plus to measure the level of ErbB-2,
plasma Estrogen, as well as oxidative stress and antioxidants.

MATERIALS AND METHODS
The carcinogen 7,12-dimethylbenz[a]anthracene
(DMBA) with a chemical formula C20H16, molecular
weight 256.35 g/mol, was purchased from Sigma
Chemical Company (Sigma Chemicals, SigmaAldrich, St. Louis, MO, USA). The DMBA was used
to induce mammary carcinoma in rats by a single
dose (25 mg/kg body weight) [23].
2.1. Experimental animals
Thirty female Sprague-Dawley rats which induced
breast cancer received a single dose (25 mg/kg body
weight) of 7,12-dimethylbenz[a]anthracene (DMBA)
intragastrically by gavage, which was described by
(Ramar et al., 2006) [23]. Two weeks after DMBA
treatment, a time by which the animals had recovered
from DMBA-induced toxicity, the rats were divided
into 5 groups (6 for each), A group of injected animals fed on the basal synthetic diet that served as
control. Injected animals (4 groups) fed on the basal
synthetic diet supplemented with one source of
(yeast, tamoxifen, isoflavone, and silymarin) respectively, as illustrated in table (1). The composition of
salt and vitamin mixture is prepared according to the
methods of (Briggs and William, 1963) [24] and
(Morcos, 1976) [25] respectively.

Table (1): Composition of treatments
Treatments

Treat
1
(Yeast)

Treat
2
(Tamoxifen)

Treat
3
(Isoflavone)

Treat
4
(Silymarin)

15
10
22
37.333
4
4
1

15
10
22
43.7
4
4
1

15
10
22
43.5
4
4
1

15
10
22
43.5
4
4
1

Drugs
Tamoxifen

---

0.3

---

---

Bioactive components
Isoflavone
Silymarin

-----

-----

0.5
---

--0.5

6.667

---

---

---

100

100

100

100

Ingredients (g)
Casein
Saturated/unsaturated fat
Sucrose
Maize starch
Cellulose
Salt mixture
Vitamin mixture

Nutrient
Yeast
Total
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The all groups (table 1) fed on the basal synthetic diet
(basal synthetic diet is composed of casein (150 g/1
kg diet), unsaturated fat (100 g/1 kg diet), sucrose
(220 g/1 kg diet), maize starch (440 g/1 kg diet), cellulose (40 g/1 kg diet), salt mixture (40 g/1 kg diet)
and vitamin mixture (10 g/1 kg diet) and this diet for
the control group and the other) supplemented with
the normal and nano materials with different doses of
each material as the following: Yeast is 6.667 g/kg
diet, Tamoxifen is 3.3 mg/kg BW/day, Silymarin is
50 mg/Kg BW /day, Isoflavone is 50 mg/Kg BW /
day.
2.2. Plasma and Serum Biochemistry
At the end of experiments (six months), a blood sample of each animal collected where serum and plasma
are separated by centrifugation at 3000 rpm for 15
minutes and stored in -20 0C to measure the biochemical parameters including apoptosis, 8-OHdG, ErbB2, plasma Estrogen, as well as lipid peroxidation and
antioxidants according to the following methods:
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groups were fixed in 10% buffered formalin, embedded in paraffin, sectioned into 4 μm pieces and
stained with Haematoxylin-Eosin (H&E) and examined using optical microscopy.
2.4 Statistical analysis
Data were analyzed statistically according to the
method of George and William, 1989 [27]. All parameters within the given groups were evaluated
through statistical software packages, namely (t-test,
SPSS Software, version 16.0 for Windows; SPSS
Inc., Chicago, IL).
3. RESULTS
Histopathological examination of the mammary
glands:
1- Control (injected animals) (Fig. 1 a&b):

a) Enzyme immunoassay for the quantitative determination of sAPO-1/Fas (CD95) ELISA: sAPO1/Fas was purchased from IBL INTERNATIONAL GMBH (Germany).
b) Enzyme immunoassay for the detection of Rat 8Hydroxy desoxyguanosine (8-OHdG).
c) Enzyme immunoassay for the detection of Rat
receptor tyrosine-protein kinase erbB-2(ERBB2)

Fig. 1.a: Mammary gland of rat showing well-

d) Enzyme immunoassay for the detection of Rat
Estrogen.

Fig. 1.b.: Mammary gland of rat showing ductal

e) A colorimetric method for determination of The
Total Antioxidant Capacity: Total Antioxidant
Capacity was purchased from Biodiagnostic
Company (Egypt).

differentiated adenocarcinoma (H&E ×400).
hyperplasia (H&E ×400).
2- Normal Control (Fig. 2 a&b):

f) A colorimetric method for determination of lipid
peroxide (malonaldehyde): MDA was purchased
from Biodiagnostic Company (Egypt).
2.3 Histopathological examination of the mammary glands
It was done according to the methods of Bancroft et
al., 1996 [26]. Tissues of mammary glands from all

Fig. 2.a.: Mammary gland of rat showing no histo-
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pathological changes (H&E ×400).
Fig. 2.b.: Mammary gland of rat showing normal mammary acini (H&E ×400).
Table (2): The different effects of tamoxifen and bioactive components on apoptosis, 8-OHdG, ErbB-2, Plasma
Estrogen, Lipid peroxide and Total antioxidant.
Apoptosis
Pg/ml

8-OHdG
ng/L

ErbB-2
pg/ml

Plasma Estrogen
pg/ml

Lipid peroxide
nmol/ml

Total Antioxidant
mM/L

35.17 ± 1.492

4.35 ± 0.382

691.3 ± 47.43

99.6 ± 2.28

29.63 ± 1.89

0.795 ± 0.01

19 ± 3.3***

5.7 ± 0.14***

578.7 ± 20.6**

126.5 ± 1.73****

8.9 ± 0.22****

0.85 ±
0.014***

Group (6)
(Normal Tamoxifen)
Mean ± SE

26.0 ± 2.8**

6.0 ± 0.15***

1593 ± 130.8****

123 ± 1.89****

11.4 ± 0.59****

0.77 ± 0.02N.S

Group (7)
(Normal Isoflavone)
Mean ± SE

25.2 ± 3.11**

6.7 ± 0.02****

626 ± 16.15N.S

126.7 ± 3.76****

17.4 ± 0.48****

0.73 ±
0.011***

Group (8)
(Normal Silymarin)
Mean ± SE

20.8 ± 1.17****

6.1 ± 0.03****

849.5 ± 63.8N.S

136.8 ± 1.25****

14.8 ± 1.28****

0.84 ±
0.014***

Group
Control (injected)
(+ve)
Mean ± SE
Group (5)
(Normal Yeast)
Mean ± SE

It was noticed a significant reduction in each of
apoptosis and lipid peroxide in all prevention normal
groups compared to injected animals' control. Alternatively, the results demonstrated an extreme significant elevation in each of 8-OHdG and Estrogen in all
prevention groups compared to injected control.
ErbB-2 results demonstrated a significant reduction
in group 1 (yeast), and a significant elevation in
group 2 (tamoxifen). The results of total antioxidant
demonstrated a significant elevation in each of group
1&3 (yeast and isoflavone). And a significant reduction in group 4 (silymarin) compared to injected animals' control.
4. DISCUSSION:
Breast carcinoma is regarded as one of the very most
well-known neoplasms in women as well as the reason behind cancer-related deaths. Consequently, the
prevention or cancer degree of resistance is of the
main strategies also center on non-progression of the
disease, minimizing of the body's response to the
pathogen also one of the main factors that this research was created to study them. Many studies had

demonstrated that 7,12-dimethylbenz[a]anthracene
(DMBA) may be utilized to induce experimental
breast carcinomas in rats and this process concludes
dysfunction of tissue redox balance; consequently,
this demonstrates that biochemical and pathophysiological disorders may derive from oxidative damage
[9]
The results demonstrated anatomical injury to
animals in breast cancer because of injection of
DMBA triggering breast cancer. It had been already
noticed results by injection DMBA events breast tumor through microscopic examination of breast cells
infected rats compared to normal animals were also
observed from the present study results (Fig. A and
B).The results were agreed with many authors which
reported that (DMBA)-induced mammary tumors in
the Sprague–Dawley rat model.
The results demonstrated a significant reduction
in the apoptosis level in all the groups compared to
control animal disease (table 2); the reduction in
apoptosis level was associated with a significant reduction in the lipid peroxidation level. However, the
results demonstrated a high 8-OHdG level in all
groups of animal disease compared to control. In the
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same line, the results also demonstrated a significant
elevation in ErbB-2 level was noticed in the tamoxifen group. The present work expands our knowledge
of how tamoxifen kills breast cancer cells and it elucidates the adaptive mechanisms that reduce the efficacy of tamoxifen treatment. The concentrations of
tamoxifen and its own metabolites arise in breast tumors of patients [29]. A major part of this effect was
through oxidative stress triggered by tamoxifen accumulation since the malignant cells were partially
shielded from apoptosis by the antioxidants. Tamoxifen partitions into lipid membranes leading to increased oxidative destruction [30]. Tamoxifen treatment increased the superoxides formation and the
lipid peroxidation in breast malignancy cells. Other
studies demonstrated that adding tamoxifen increased
the amount of the marker for oxidative stress (8OHdG) on the DNA. This oxidative destruction on
DNA was diminished by enzymes of antioxidant.
Conversely, the significant elevation in total antioxidants in the silymarin group didn't lead to a big
change in ErbB-2 level in that group as happened in
the yeast group. From numerous reports, it proved
that silymarin has cytoprotection activities because of
its antioxidant activity and radical scavenging. Antioxidants are regards as defensive agents that inactivate ROS and play an essential role in the cells protection from oxidative destruction. It's obvious that
patients with breast cancer suffer from chronic oxidative stress and also have an altered redox state characterized by gross depletion of antioxidant nutrients
[31, 32]. Clinical occurrences in breast tumor patients
take part indirectly by severe antioxidant depletion
leading to inad-equate protection. Therefore, specified medical trials of the utilization of antioxidants
sources may create useful information to regulate
oxidative stress. Constituents in foods may be a tumor causing, cancer-promoting or defensive against
cancer [33]. Currently, prevention may be our best
tool in the battle against the destructive effects of the
disease. Also for the cancer patient, diet can create a
crucial difference on the path to recovery [33]. It had
been reported that the mean lipid peroxide levels in
the control group were minimized in people that have
benign breast disease. Furthermore, the mean serum
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lipid peroxides levels were very low, cases with
proven breast cancer diagnosis. Regardless of the
restrictions in the study, it was found lower serum
lipid peroxide levels in breast cancer patients, a finding that is supported by prior research [34]. So.,
many enzymes in the body, also it works as a direct
scavenger of free radicals and protects from oxidative
destruction. But in the case of the imbalance between
oxidant and antioxidant, the defense mechanism
manages to lose the battle. Numerous enzymes are
rendered functionless and can result in the sequestration of microelements in the bloodstream. Several
studies conducted in recent times demonstrate that
increased oxidative stress and lipid peroxidation is
implicated in its carcinogenesis [35] Also, studies
demonstrate a positive linkage between lipid peroxidation and malignancy [36]. The many circulating
enzymatic and non-enzymatic antioxidants were minimized in several women with breast cancer [37]. The
above-mentioned studies results are relative to that
presented in another research which demonstrates a
minimal level of antioxidant status in the women
with breast cancer. Numerous studies which demonstrated a rise in a number of antioxidant enzymes recommended that the ROS generated might stimulate
the antioxidant enzymes to be able to get rid of the
extreme free radicals which were produced. These
studies agreed with the present study in groups and
differed with other groups. However, the body’s defense mechanisms play a key role by means of antioxidants that help to minimize the damages which are
triggered by oxidative stress. Antioxidants are substances that get rid of, scavenge and inhibit the free
radicals formation or oppose their activities. The results demonstrated a significant reduction in ErbB-2
level in the yeast group. Conversely, a significant
elevation in ErbB-2 level was noticed in the tamoxifen group. Possibly the indicator of elevating total
antioxidant level in the yeast group caused a significant reduction in ErbB-2 level. It had been reported
that ErbB-2 (HER-2) is often overexpressed in breast
cancer.
The experiment of prevention to disease by nourishing on bioactive components demonstrated a significant elevation in the estrogen level in all groups
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compared to control. There is certainly adequate experimental, epidemiological, and medical proof linking estrogens and breast cancer risk [38]. Several
proven risk factors for breast malignancy are firmly
linked with sex hormone levels, recommending these
factors affect estrogen signaling pathways to impact
breast cancer risk [39].
The results demonstrated a notable difference in
the total antioxidant level in the groups, in which a
significant elevation was noticed in yeast and silymarin. Numerous reports have regarded that silymarin is regarded as an essential way to obtain antioxidants. From many reports, it was proved that Silymarin has cytoprotection activities because of its
antioxidant activity and radical scavenging. The possible known mechanisms of action of silymarin protection are blockade and modification of cell transporters, β-glycoprotein, estrogenic and nuclear receptors. Antioxidant properties have been reported for
silymarin, which elevates the antioxidant enzymes
activity [40]. Effects of silymarin on breast cancer
have been reported. Mechanism of cytoprotective
activity of silymarin belongs to antioxidative and radical scavenging results as well as the precise receptor
interaction and modulation of a number of cellsignaling pathways. The multidrug level of resistance
is one of the key problems of successful cancer treatment, silymarin elevates absorption and bioavailability of chemo Pharmaceutics in cancerous cells by
suppression of β -glycoprotein-mediated drug carrier
and breast cancer resistance healthy protein. It's been
demonstrated that silymarin has the growth inhibitory
effect of cell proliferation suppression and apoptosis
induction. Therefore, the present study results were
agreed with several reports and differed with some. A
higher level of antioxidants in prevention yeast group
may be linked with the yeast synthesis as a way to
obtain vitamin B complex and the activation of natural antioxidant enzymes by the body which resulted
in a high antioxidant level in the yeast group compared to the control.
The isoflavones group demonstrated a significant
reduction in the total antioxidant level, even though it
consists of a number of antioxidants and phytochemical substances. It had been reported that several
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mechanisms have been proposed for the biological
activity of isoflavones since they can work as antioxidants, and free radical-scavengers, and can protect
cells against ultraviolet (UV)-induced destruction.
Perhaps those mechanisms resulted in a minimal level of antioxidants so they can modify the higher level
of free radicals. Studies have verified increased oxidative stress because of illness, which includes breast
cancer. It had been reported that historically low
breast cancer occurrence and mortality rates in soy
food-consuming countries helped fuel the initial desire for this relationship as performed the identification of isoflavones as possible chemopreventive
agents. These diphenolic substances, which are found
in uniquely-rich quantities in soybeans, have got both
estrogen-dependent and -independent properties that
probably allow these to inhibit the breast cancer progression. Furthermore, substantial specialized medical research implies the estrogen-like properties of
isoflavones may be especially good for peri- and
postmenopausal women. For instance, isoflavones
relieve hot flashes, may progress arterial health, minimize wrinkles and elevate the prognosis of breast
cancer patients. Isoflavones have an identical chemical composition to estrogen, bind to estrogen receptors (ERs), and exert estrogen-like effects under certain experimental conditions. For these reasons, they
are categorized as phytoestrogens. Proof implies that
ERβ functions as a tissue-specific tumor suppressor
with antiproliferative activities. There are many clinical types of isoflavones exerting estrogen-like effects
in some tissues but having no influence on other estrogen-sensitive endpoints, although there is bound
proof demonstrating anti-estrogenic effects. Finally,
various mechanisms for the protective effects of early
isoflavone exposure have been suggested. It would
appear that isoflavones change cells in the growing
breast with techniques that produce them permanently less likely to be altered in cancer cells. Isoflavones
are structurally like the human female hormone 17βestradiol; they can bind to estrogen receptors (ER)
and also have estrogen-like so allow them to display
estrogenic action in various tissues. Because of the
structural resemblance with 17β-estradiol, isoflavones mediate almost all of their biological effects
through the modulation of estrogen-receptor signal-
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ing pathways. In hormone-dependent tissues, estrogens play an effective role in various physiological
processes, such as cell proliferation, differentiation or
apoptosis. However, high estrogen levels are the
main risk factor for the progression of hormonedependent diseases, such as breast cancer. It is still
not completely clear why endogenous or artificial
estrogens elevate breast cancer risk, while phytoestrogens, structurally similar substances, may actually
have the contrary impact. Numerous in vitro studies
demonstrate that isoflavones inhibit cell proliferation
and cause apoptosis by inhibiting the action of several enzymes, such as tyrosine protein kinase, Furthermore to these, isoflavones, enhance antioxidant defense and DNA repair, inhibit the progression of tumor angiogenesis and metastasis. Additionally, isoflavones can initiate apoptotic events, suppress angiogenesis signaling pathways or interfere in the redox
state of the cells. Everything considered, there continues to be a keen desire for discovering isoflavones
chemopreventive properties as cellular mechanisms
aren't fully realized. Estrogen is thought to be involved in breast malignancy improvement and progression, and any dietary treatment that blocks the
creation or minimizes the hormone action is likely to
be effective in progressing clinical final results in
breast tumor survivors.
CONCLUSION:
Tamoxifen partitions into lipid membranes resulting
in increased oxidative damage. It also elevated the
level of oxidative stress (8-OHdG) on the DNA. Silymarin has cytoprotection activities due to its antioxidant activity and radical scavenging. Perhaps the
indicator of the elevating level of total antioxidants in
the yeast group led to a significant reduction in ErbB2 level. Yeast is regarded as a vitamin B complex
source and the activation of natural antioxidant enzymes by the body resulted in an extreme level of
antioxidants in the yeast group. Isoflavones can initiate apoptotic occurrence, suppress angiogenesis signaling pathways or interfere in the redox state of the
cells. Everything considered, there continues to be a
keen desire for discovering isoflavones chemopreventive properties as cellular mechanisms aren't fully
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realized. Prevention may be our best tool in the battle
against the disease destructive effects. Also for the
tumor patient, diet can make an essential difference
on the path to recovery.
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