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AćĘęėĆĈę

The current study included two aspects, one of which is histological and the
other physiological. It included (75) blood samples from women with breast
cancer, in addition to (15) blood samples for healthy women as control, in
addition to collecting tissue biopsy from themammary glands of somewomen
whose blood samples were drawn Including them in advance. Those diag-
nosed with breast cancer and ages ranged between 38-68 years, where the
study was conducted from 1 May 2019 to 2 October 2019. Gland tissue and
the owner of those tumours swelling of the axillary lymph nodes. Another
cancer that was found was papillary carcinoma, where epithelial hyperplasia
appeared in the form of large papillae that ϐilled the cavity of the gland. There
is a large number of white blood cells and severe hematoma. Another type
of gland cancer discovered is cribriform carcinoma, which is a rare case. Inva-
sive cancer is themost dangerous, as it is observed in the glandular tissuewith
the presence of agglutination and crowding of tumour cells and tumour cysts.
The study also showed haematological changes characterized by a highly sig-
niϐicant concentration of Endothelin-1 (P≤ 0.01) in the blood of women with
breast cancer group 5 and group 4, compared to the control group as a usual
case. At the same time, there was a signiϐicant increase (P≤ 0.05) in the con-
centration of Endothelin-1 in infected women in groups 3, 2 and 6 compared
to the control group. The study showed a very signiϐicant decrease (P≤ 0.01)
in the cholesterol concentration of women with breast cancer of group 5, and
group 6 compared to the control group, while its level decreased signiϐicantly
(P≤ 0.05) in-group 4 compared to the control group.
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INTRODUCTION

Cancer is an abnormal growth of cells. Instead of
replacing only damaged cells, the cells increase dra-
matically and without stopping, overwhelming the
affected organ, forming what is called a tumour—
causing an imbalance in the mechanism of inter-
nal regulation that results in cell growth outside the
control of the body [1]. Breast cancer comes pri-
marily in terms of prevalence in Iraq and the Arab
world. Still, it is less frequent in Africa, and it is
the second in terms of death after lung cancer in the

150 © International Journal of Research in Pharmaceutical Sciences

www.ijrps.com
https://doi.org/10.26452/ijrps.v13i2.94
www.ijrps.com


Hussein I. H. Al-Azzawi et al., Int. J. Res. Pharm. Sci., 2022, 13(2), 150-161

United States of America, Western Europe, Australia
and New Zealand [2]. Breast cancer affects more
than 5.3 million people annually in the world, and it
affectswomenequally after the ageof ϐifty years, and
the chances of developing it increase with age [3, 4].
Breast cancer is one of the most dangerous diseases
in the world affecting breast tissue, in women and
usually appears in the ducts and milk glands [5].
It represents 18% of all tumours affecting women
and is the third disease in terms of spreading glob-
ally [6]. It is a cause of death between the ages of 55-
35 years; for example, in the United Kingdom, there
are 150,000 deaths annually due to breast cancer.
About 25,000 cases of diagnosis annually, more than
50% of injuries occur at the age of 64-50 years. The
damage varies globally according to the geographi-
cal location of thewestern countries. It has the high-
est rates of infection. Still, it is lower in Asia and
Africa andmaybedue to the severity of environmen-
tal factors [7].

In the United States, the proportion is terrifying,
as a woman out of every eight women diagnoses
breast cancer in a period of her life. Still, on a global
scale, this disease is more Diseases cause the death
ofwomen and diagnose about onemillion new cases
every year or, these frightening numbers made sci-
entists look for certain methods to diagnose the dis-
ease and to prevent and treat it and study the factors
and causes that lead to its spread [2].

In this type,where the cells forming thebreast tissue
can begin to grow unchecked and crowding out the
natural milk-producing cells, these cells may storm
the surrounding tissues, pushing around them and
forming a tissue cluster known as a mass or tumour,
and if cancer stays in place and does not invade the
surrounding platelets or parts others of the body are
classiϐied as a benign tumour, but if it continues to
invade the surrounding breast tissue and spread to
the lymph nodes, then it is classiϐied as a malignant
or cancerous tumour.

In 2015, nearly 8.8 million women were diagnosed
with cancerworldwide, compared to 571,000breast
cancer deaths. In Iraq, breast cancer is the most
common form of malignancy for women, which rep-
resents almost a third of women’s cancers, accord-
ing to the latest Iraqi cancer registry, that is, it is the
second leading cause of cancer deaths in Iraq [8].
It is estimated that 2018 saw 627,000 women die
from that cancer - about 15% of all cancer deaths
among women while the incidence of breast cancer
is higher among women in more developed regions.
However, some believe that this cancer is a disease
of the developed world.

The study aimed to assess the role of endothelin-1

and cholesterol in women with breast cancer and to
demonstrate the effect of breast cancer on the histo-
logical composition of breast tissue.

MATERIALS ANDMETHODS

In this study, 75 blood samples from women with
breast cancer were used in this study, in addition
to 15 blood samples for healthy women as a con-
trol with a capacity of 5 ml for each sample, where
the research was conducted in the Teaching Oncol-
ogy Hospital / Medical City from the period 1 May
2019 to 2 October 2019. Blood samples by a 5 ml
medical syringe, these samples were placed in dry
and clean plastic tubes (Gel Tubes) and left for 15
minutes at room temperature, and then placed in
a centrifuge for 10 minutes at a speed of 3000 r /
min. The serumwas withdrawn by Accurate pipette
and neglected precipitate. Then the serum samples
were distributed to small quantities in Eppendorf
tubes. The serum was kept in these tubes at a tem-
perature of (-40◦C) until physiological tests were
performed, in addition to collecting tissue biopsy
from the mammary glands of some women from
whom blood samples were previously drawn, and
ages ranged between 38- 68 years, by needle or by
surgical removal of neoplastic masses to conϐirm
the diagnosis, as these samples were taken from
women patients in a 10% dilute formalin solution
for a period of 24hours and installed in an ethyl
alcohol concentration of 70% [9] to prepare tis-
sue sections Depending on the method [10]. The
blood samples were distributed into groups as fol-
lows. The ϐirst group (15 samples) includes the
control group, that is, women with a healthy condi-
tion and those without cancer. The second group
(16 samples), as this group includes women with
newly diagnosed and reviews for the ϐirst time, as it
was noticed in this group the apparent appearance
symptoms, including the appearance of red spots on
the skin of the breast and around the nipple, as well
as dreamy secretions and others that indicate breast
cancer. The third group (15 samples) this group
includeswomenwith breast cancer (the presence of
a lump inside the breast), and they have an initial
progressionof thediseasewhere swelling (swelling)
of the glands under the armpit was observed with
pain in the axillary region and before treatment.
The fourth group (15 samples) this group includes
infected women and those taking chemotherapy, up
to 5 doses and less (without spread). The ϐifth group
(17 samples), as this group includes infectedwomen
and those taking chemotherapy, seven doses and
more, with radiation therapy (without spread). The
sixth group (12 samples), as this last group is con-
sidered the advanced group in terms of infection,
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metastasis, as it was transferred to other organs,
including the liver, lung, bone and spine.

Where it was estimated the concentration of Human
Endothelin-1 (ET-1) in the blood serum of women,
by following the steps attached with the ready-
made test kit from the Chinese company SunLong
and according to the instructions of the manufac-
turer of the technology [11], and also the concen-
tration of Total serum cholesterol using Human Test
Kit (Human, INF-1001701-Germany), and using the
method [12].

Statistical analysis
The results were statistically analyzed using the
Minitap Ver-17 statistical program according to the
ANOVA test, and the arithmetic means compared to
the Duncan polynomial test at the probability level
P< 0.05 [13].

RESULTS AND DISCUSSION

Symptoms of breast cancer patients
From the total observations and changes recorded
for women with breast cancer and the reviews for
the Teaching Oncology Hospital as follows:

1. Note the appearance of a solid mass or thicken-
ing in the breast and on the level of the armpit
that differs from the surrounding tissues, as the
cancerous lumps are distinguished from oth-
ers by their solid strength and rough surface at
most women.

2. The occurrence of general inactivity and weak-
ness in the bodies of women with breast can-
cer, as well as some biochemical changes and
anaemia, and the weakness was more severe in
the advanced group of the infection, i.e. those
who had a previous injury and then moved to
other organs, through their observation, and
when measuring the control group as a normal
case.

3. A dreamy discharge was observed, i.e. the
appearance of a transparent or blood-like
(bloody) discharge from the nipple without
pressure on the breast, due to the appearance
of the tumour in thebreast (breast cancer itself)
or the presence of papilloma’s, which were
tumours that increase the risk of breast cancer.

4. There were cases of deformities in the nipple
that were represented by relapses and changes
at the nipple level, the nipple retracted into the
breast, and its deep vacuoles (as if inverted nip-
ple).

Microscopic and Histological changes
The results of the microscopic examination showed
the presence of invasive breast carcinoma. The
study revealed the presence of large numbers of
tumour cells in different shapes and sizes in the
gland tissue. Many of these tumour cells were large
with huge numbers of inϐlammatory white blood
cells on the opposite side of the gland, as well The
tumour cells inϐiltrated the numbers of those white
blood cells, as shown in Figure 1.

Where other advanced studies have shown that
the incidence of these tumours in the breast in
women may be attributed to many reasons, includ-
ing environmental, nutritional factors, poor health
awareness, exposure to radiation hazards (uranium
in particular), and this was documented by Lam
et al. [14]. As most of the cases that have been
observed upon review to the Teaching Oncology
Hospital were swelling in the armpits where a per-
son has been diagnosed by specialists with the pres-
ence of swelling of the axillary lymph nodes, where
their enlargement was an indication of the relation-
ship with the mammary gland tumour through the
ϐlow of lymph from the gland to the axillary lymph
nodes, as It was observed through the questionnaire
form for patients that they did not want to eat food
because of the psychological condition that accom-
panied the injury, aswell as taking anti-cancer drugs
among some of them after the diagnosis that weak-
ens the appetite with anaemia and this corresponds
to what he mentioned [15].

The results of the microscopic examination also
showed another type of breast cancer, which was
papillary carcinoma, as the gland tissue contains
epithelial cell hyperplasia, as it appeared in the form
of large papillae that ϐilled the gland cavity, where
each lobule formed from the inϐiltration of vast num-
bers of metastatic tumour cells. Which were formed
from cells of different shapes, some small and large
from the same papilla and surrounding atrophic
lumbar ducts, and there was limited lymphocytic
inϐiltration at the extremities of papillae as in Fig-
ure 2.

As papillary carcinoma was observed through the
results of the study, it had a widespread in the gland
tissue. Tumour cells were different forms of hetero-
geneity, which means an excessive activity of these
cells and their invasion of the tissue of the glandwas
considered tobeof the third grade (G3), and this cor-
responds to What he mentioned [16, 17].

The results of the microscopic examination also
showed lobular and ductal epithelial hyperplasia,
where massive leaching of metastatic cells in lob-
ules of the lymph nodes and ducts was observed
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Figure 1: Cross section in the breast tissue showing breast cancer, invasive type G3,characterized
by the presence of tumor cells different sizes (↗) in the gland tissue with the presence of
numbers of inϐlammatory white blood cells (↗), the color of H&E, the zoom power(200)

with the presence of large numbers of white blood
cells between them. Severe hyperemia was found in
the blood vessels in the gland with increasing vessel
size The hematoma and its expansion, and the pres-
ence in the lumenof somealveolar glands, a uniform,
leaky red colour in the lumen of those alveoli, and as
shown in Figure 3.

As the emergence of ductal lobular hyperplasia coin-
cided with the presence of blood congestion and
hyperemia in the blood vessels, which means that
the blood plays an essential role in carrying white
blood cells to help curb the tumour, as well as it may
have a role in the transfer of tumour cells to other
areas of the body and this corresponds to what was
mentioned before [18].

The results of the histological examination also
showed the presence of a type of breast cancer,
which was the cribriform carcinoma, where the
epithelium tumour cells were found in many of the
acini, where it emerged as contiguous holes with
each other and spaced out, which is surrounded
by the areolar tissue. The dense and numbers
of white blood cells, especially lymphocytes in a
leaky form, spread around many acini, as adipose
tissue surrounding the end of the gland and fatty

cells appeared degenerated and some of them were
removed from the walls where the cells communi-
cated with each other to appear as alveoli as in Fig-
ure 4.

In the results of the previous image above, another
tumour type of breast cancer appeared, which is
Cribriform Carcinoma, and this is one of the rare
cases of breast cancer. The reasonmay be attributed
to the spread of tumour cells through the spreading
duct system at different parts of the gland, and this
is consistent with the study [19].

The results of the histological examination showed
the presence of the most dangerous type of breast
cancer, Invasive Carcinoma (which is characterized
by its breakage of the basal membrane and the col-
loid of other tissues), where the emergence of vast
numbers of epithelial cells with large nuclei of these
cells together with each other, with the presence of
reduction in some of the cytoplasm, with the edges
of these tumour epithelial cells appearing in the
form of tapered-shaped heads toward the depth of
the areolar tissue of the gland, in addition to the
accumulation of tumour cysts (adenoid cysts) in the
gland board with small masses of degenerated cells
surrounded by gaps or fossils with borders clear,
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Figure 2: Section in the breast tissue showing papillary breast cancer (type NOS) G3, showing that
gland tissue containing epithelial hyperplasia (↗) and the presence of limited lymphocytic
inϐiltration (↗), color H&E, zoom power (400)

as noted the disintegration of the ϐibrous tissue due
to the degeneration of some colloidal ϐibres and the
inϐiltration of some white blood cells, especially the
lymphocytes, into the spaces and vacuole in the tis-
sue, as shown in Figure 5.

The results of histological examination also showed
thepresence of lobular adenocarcinoma, as this type
is distinguished by the appearance of epithelial ade-
nocarcinoma cells in different forms and with large
nuclei and a large mass compact with each other
adjacent to the ϐibrous tissue at the other end of
the gland, in which many lymphocytes and cells
appeared. A limited tumour around the glandular
duct, as cellular necrosis appeared in small ducts, as
in Figure 6.

As the results of the histological examination also
indicated the presence of one ormore lobes inwhich
therewas anunpublished cellular and tumour trans-
formation into other lobules, and the reason may
be attributed to the role of the immune system
as well in limiting the spread of the tumour, as
this may mean an early stage of the spread of this

tumour toother lobules, and thiswas alsonoticeable
before [19] and Figure 6 shows that.

Physiological variation in breast cancer patients

The current study showed, as shown in Figure 7,
the signiϐicantly higher concentration of endothelin-
1 (P≤ 0.01) in the blood of women with breast can-
cer group 5 at a rate of (101.59±4.058)pg/ml and
group 4 at a rate of (97.63±4.77)pg/ml, compared
to the control group as a usual case, as it was at a
rate (72.29±6.08)pg/ml.

In contrast, a signiϐicant increase (P≤ 0.05)
occurred in the concentration of endothelin-
1 in affected women in group 3, 2 and 6 at a
rate of (91.3±6.44)pg/ml, (79.56±9.76)pg/ml,
(79.42±6.34)pg/ml, respectively, compared to the
control group at the rate of (72.29±6.08)pg/ml.

This may be due to the spread of injury outside the
breast tissue, i.e. to the axillary region. The cur-
rent results were in agreement with the results of
the Tamkus et al. (2013) [20], which showed an
increase in the levels of endothelin-1 in breast can-
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Figure 3: The section showing breast cancer, G3, notice the transfusion of tumormetastatic cells in
a tumor (↗), with a large inϐiltration of white blood cells (↗) and the presence of hyperemia in
the blood vessels. (↗), and notice the presence of a homogeneous red color leak in the alveoli
cavities (↗), color with H&E, the zoom power(200)

cer patients, and this increase included an increase
in the number of lymph nodules in conjunction
with the progression of the infection. In blood ves-
sels [21], it is secreted in response to shear stress
cases [22]. Endothelin-1 was known as a mito-
genic factor for smoothmuscle cells [21] and cancer
cells [23]. Endothelin-1 was expressed in excessive
quantities in carcinoma of the breast, and this term
is associated with invasion and spread of the lymph
nodes [24, 25].

The mechanism by which endothelin increases
the invasion process includes two Autocrine and
Paracrinemechanisms that increase the Chemotaxis
of tumour cells and the production of proteases [26].

In recent days, it was found that the pathway of
endothelin is involved in the carcinogenic process
by activating the Proliferation, migration of inva-
sive cells (that is, it helps to invade) and the forma-
tion of blood vessels, where advanced studies indi-
cated that endothelin (ET-1) enhances the progres-
sion of breast cancer, and quantities of increasing of
this peptide in the process of invasion and metas-

tasis [27]. It was found that women with breast
cancer show a signiϐicantly higher statistical expres-
sion of endothelin-1 compared to women who do
not have breast cancer, although the physiological
role of ET-1 in human breast cancer has not been
well known, its increased level has implications for
Tumor growth and cell growth, works by ETA and
ETB receptors [28]. The current study showed high
levels of ET-1 in the blood serum of women with
breast cancer, and this result indicates that the pres-
ence of the tumour causes an increase in ET-1 lev-
els. As previous studies did not ϐind any correla-
tion between breast cancer warning factors such as
tumour size, lymphnodes andET-1 level, other stud-
ies conductedmeasuring ET-1 levels in patientswith
liver cancer, where there was a signiϐicant increase
in levels and concentration of this peptide also, in
the colon and rectal cancer, there was a rise in its
levels. That increased production is more likely
to epithelial cancer cells, as it was found in these
patients with diffuse cancer that the percentage of
this peptide was much higher than others with local
infection [28].
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Figure 4: Section of the breast tissue showing the cribriform carcinoma of breast cancer, G2,which
is characterized by the presence of epithelial and tumor cells (↗) and white lymphocytes (↗),
the presence of degenerative fat cells (↗), ϐibrosis (↗), H&E color, zoom power (100)

By contrast, in the current study, its rate was higher
in the early stages of infection. They underwent ini-
tial eradication operations and their treatment with
speciϐic therapeutic doses compared to patients
who had advanced injury and metastases to other
regions. This difference may be due to the effect
of topical treatment and systemic anti-tumour given
to treating cancer Breast at ET-1 levels in these
patients, and this may indicate that levels of this
peptide appear to change with treatment and pro-
gression of the infection. [25] signal that the expres-
sion of ET-1 receptors (ETA and ETB) is associated
with expression of the vascular endothelial factor
and the generation of new vessels, and thus ET-1
affects the possibility ofmetastasis to cancer cells by
stimulating them to form new blood vessels.

Where clinical studies havedemonstrated the role of
endothelin in the growth of malignant cells as well
as tumour invasion and vascular generation [29],
about breast cancer, as the expression of ET-1 and
its receptors was associated with the conversion of
normal cells into malignant cells [30].

The results of the current study indicate a grad-
ual increase in the levels of expression of ET-1 in
patients with breast cancer depending on the devel-
opment of the disease and this corresponds toKalles
et al.(2019) [29]. Alanen et al.(2000) [31] described
elevated peptide ET-1 in samples from women with
malignant breast cancer compared to the moderate
level of healthy and benign women. It should be
noted that the Angiogenesis process is a fundamen-
tal process related to the natural history of tumour
growth.

Therefore, anti-vascular therapy has a beneϐit in
curbing breast cancer. The vascular endothelial
growth factor (VEGF) is one of the most critical fac-
tors involved in vascular activity and formation in
breast cancer.

Therefore the effect of ET-1 and its receptors on the
formation of blood vessels for rising cancer may be
achieved in cooperation with the term VEGF [29].

The nether blood variables, as the current study
showed, as in Figure 8, the presence of a highly sig-
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Figure 5: Section of the breast tissue showing breast cancer invasive carcinoma, G2, where the
number of invasive tumor cells (↗) is shown in the tissue with the edges of these tumor cells
appearing in the form of gas pointed heads (↗) and tumor adenoid cysts (↗), with inϐiltration of
white lymphocytes (↗), H&E color, zoom power (200).

niϐicant decrease (P≤ 0.01) in the cholesterol con-
centration of women with breast cancer for group 5
at a rate of (160.61±6.34)mg/dl, and group 6 at a
rate of (160.9±5.22)mg/dl compared to the control
group, it was at the rate of (201.13±1.435)mg/dl.

In contrast, its concentration decreased signif-
icantly (P≤ 0.05) in the group 4 at the rate
of (169.69±3.731)mg/dl compared to the control
group at the rate of (201.13±1.435)mg/dl, where
the results showed that there was no increase in the
level of cholesterol for the groups of women with
breast cancer compared to the control group and the
low cholesterol level over the range. It is normal for
the body.

These results correspond to the results reported by
Riley et al. (2016) [32] as they indicated in their
ϐindings that the percentage of cholesterol does not
affect breast cancer and its survival within the nor-
mal range.

Where Haritwal et al. (2016) [33] found an increase

in the concentration of cholesterol and lipid in
women with breast cancer compared to the control
group, this difference can be attributed to the fat
metabolism between breast cancer patients and the
control group, and this is contrary to the results of
the current study.

Sharma et al. (2016) [34] stated that chemother-
apy signiϐicantly changes plasma fat in breast can-
cer patients. Sharma et al. (2016) [34] found that
many chemotherapy drugs for cancer patients show
some change in the features of the lipid substance.
However, this mechanism is unknown, as they stud-
ied the levels of lipids in the blood serum of breast
cancer patients, as their results showed a signif-
icant decrease in the level of cholesterol and fat
after patients took chemotherapy, they attributed
the reason to the fact that the chemical compounds
used in the treatment affect the genes responsible
for the metabolism of lipids in the liver cells, with a
difference in the effect of a compound from another.
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Figure 6: Section of the breast tissue showing lobular carcinoma (adenocarcinoma) G2, where it
shows the emergence of cancerous epithelial cells (↗) with large thickening nuclei (↗) and the
spread of lymphocytes (↗) and the presence of cellular necrosis (↗), ϐibrosis (↗), H&E color,
zoom power (400)

Figure 7: Shows the changes in the concentrations ofendothelin-1 among different injury groups
of women with breast cancer, compared to the control group as a normal case
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Figure 8: The changes in cholesterol concentrations indifferent groups of women with breast
cancer, compared to the control group as a normal case

Some previous studies assume that changes in the
serum lipid concentration in breast cancer patients
can lead to increased production of tumour necrosis
factor [35].

CONCLUSION

Through the results of the current study, we con-
clude that women’s breast cancer has a direct neg-
ative impact as it leads to general inactivity and
weakness in women and sometimes deaths. Breast
cancer affects many biochemical variables, causing
anaemia, and multiple histological effects (necrosis,
congestion, and recurring inϐlammation). The his-
tological examination also showed the presence of
various forms of malignant tumours, among them
lobular and ductal epithelial hyperplasia of breast
cancer, papillary tumour, and cribriform carcinoma.
Also, it was found that haematological changeswere
represented by a high concentration of Endothelin-
1 at all stages of infection in women with breast
cancer, which reϐlects the extent of the suffering of
the blood vessel walls from disease or treatment, or
both, as well as lower cholesterol than the normal
range of the body.

ACKNOWLEDGEMENT

After ϐinishing this work, my thanks to our super-
visions in the college of science and veterinary
medicine/Tikrit university, also my thanks to the
staff of Education college/ department of Biology for
their support to me, ϐinally my appreciation to the
Teaching Oncology Hospital / Medical City, and it is
also my pleasure to extend my thanks to the Pathol-
ogy branch- college ofMedicine/ Al-Nahrain Univer-
sity, for their cooperation to histological prepara-

tion sections.

Funding Support
The authors declare that they have no funding sup-
port for this study.

Conϐlict of Interest
The authors declare that they have no conϐlict of
interest.

REFERENCES

[1] C H Takimoto and E Calvo. Principles of onco-
logic pharmacotherapy. Cancer Network home
of the journal Oncology, pages 1–3, 2008.

[2] D M Parkin. Cancer incidence in ϐive conti-
nents. International Agency for Research on
Cancer World Health Organization, 1997.

[3] C I Li, J R Daling, and K E Malone. Age-speciϐic
incidence rates of in situ breast carcinomas by
histologic type. Cancer Epidemiology Biomark-
ers and Prevention, 14(4):1008–1011, 2005.

[4] L A G Ries, D Melbert, and M Krapcho. SEER
Cancer Statistics Review, 1975-2004. National
Cancer Institute. Bethesda, MD, 2007.

[5] Jack Sariego. Breast Cancer in the Young
Patient. The American Surgeon, 76(12):1397–
1400, 2010.

[6] S K Clinton, R L Beason, S Bryant, and J T Joh-
son. Comparative study of four serological
tumor markers for the detection of breast can-
cer. J. Bio. Med. Sci. Instrum, 39:408–414, 2003.

[7] Rebecca L. Siegel, Kimberly D. Miller, and
Ahmedin Jemal. Cancer statistics, 2018. CA: A
Cancer Journal for Clinicians, 68(1):7–30, 2018.

[8] A. M. Saaed, A. K. Sheikha, S. S. Mohammed,

© International Journal of Research in Pharmaceutical Sciences 159



Hussein I. H. Al-Azzawi et al., Int. J. Res. Pharm. Sci., 2022, 13(2), 150-161

H. A. M. Ameen, S. Y. Sheet, and M. Khasraw.
A survey of suspected familial breast cancer in
Iraqi Kurdishwomen. Journal of Clinical Oncol-
ogy, 29(15_suppl):1602–1602, 2011.

[9] João Luis Garcia, Solange Maria Gennari,
Rosângela Zacarias Machado, and Ital-
mar Teodorico Navarro. Toxoplasma gondii:
Detection by mouse bioassay, histopathology,
and polymerase chain reaction in tissues from
experimentally infected pigs. Experimental
Parasitology, 113(4):267–271, 2006.

[10] J D Bancroft and A A Stevens. Theory and
practice of Histological Techniques. First Edi-
tion. pages 236–370, Edinburgh, London,
1996. Churehill Livingstone.

[11] Anthony P. Davenport, Kelly A. Hyndman,
Neeraj Dhaun, Christopher Southan, Donald E.
Kohan, Jennifer S. Pollock, David M. Pollock,
David J. Webb, and Janet J. Maguire. Endothe-
lin. Pharmacological Reviews, 68(2):357–418,
2016.

[12] Kaoqi Lian, Pingping Zhang, Wei Wang, Tingt-
ing Dai, and Lei Li. Determination of Total
Cholesterol in Serum by Gas Chromatography-
Mass Spectrometry. Asian Journal of Chemistry,
26(9):2646–2648, 2014.

[13] RCDuncan, RGKnap, andMCMiller. Introduc-
tory biostatistics for the health sciences, Mod-
ern Applications Including Bootstrap. pages
161–179, London, 2003. A Wiley Inter Science
John Wiley and Sons.

[14] W W Lam, A P Tang, G Tse, and W C
Chu. Radiology-Pathology conference: Pap-
illary carcinoma of the breast. Clin Imaging,
29(6):396–400, 2005.

[15] A Dawson and D K Mulford. Benign versus
malignant papillary neoplasms of the breast.
Diagnostic clues in ϐineneedle aspiration cytol-
ogy. Acta Cytology, 38(1):23–28, 1994.

[16] S. J. Bhosale, A. Y. Kshirsagar, S. R. Sulhyan,
S. V. Jagtap, and Y. P. Nikam. Invasive Papil-
lary Breast Carcinoma. Case Reports in Oncol-
ogy, 3(3):410–415, 2010.

[17] C W Elston. Classiϐication and grading of inva-
sive breast carcinoma. Verh Dtsch Ges Pathol,
89:35–44, 2005.

[18] Y L Liu, C Choi, and S M Lee. Invasive lobular
breast carcinoma: pleomorphic versus classi-
cal subtype, associations and prognosis. Clini-
cal Breast Cancer, 18(2):114–120, 2018.

[19] Shabnam Jaffer and Ira J. Bleiweiss. Histo-
logic classiϐication of ductal carcinoma in situ.
Microscopy Research and Technique, 59(2):92–

101, 2002.
[20] D Tamkus, A Sikorskii, K A Gallo, D A Wiese,

C Leece, B V Madhukar, S C Chivu, S Chit-
neni, and N V Dimitrov. Endothelin-1
Enriched Tumor Phenotype Predicts Breast
Cancer Recurrence. ISRN Oncology, 2013.

[21] R M Kedzierski and M Yanagisawa. Endothelin
system: the double-edged sword in health and
disease. Annu Rev. Pharmacol Toxicol, 41:851–
876, 2001.

[22] A. M. Malek, A. L. Greene, and S. Izumo. Reg-
ulation of endothelin 1 gene by ϐluid shear
stress is transcriptionally mediated and inde-
pendent of protein kinase C and cAMP. Pro-
ceedings of the National Academy of Sciences,
90(13):5999–6003, 1993.

[23] Laura Rosanò, Francesca Spinella, and Anna
Bagnato. Endothelin 1 in cancer: biolog-
ical implications and therapeutic opportuni-
ties. Nature Reviews Cancer, 13(9):637–651,
2013.

[24] Matthew J. Grimshaw, Thorsten Hagemann,
Ayse Ayhan, Cheryl E. Gillett, Claudia Binder,
and Frances R. Balkwill. A Role for Endothelin-
2 and Its Receptors in Breast Tumor Cell Inva-
sion. Cancer Research, 64(7):2461–2468,
2004.

[25] Pia Wülϐing, Raihanatou Diallo, Christian Ker-
sting, ChristianWülϐing, Christopher Poremba,
Robert Greb, Werner Böcker, and Ludwig
Kiesel. Endothelin-1, Endothelin-A- and
Endothelin-B-receptor expression in preinva-
sive and invasive breast disease. Oncology
Reports, 11(4):791–796, 2004.

[26] J. L. Wilson, J. Burchell, and M. J. Grimshaw.
Endothelins InduceCCR7ExpressionbyBreast
Tumor Cells via Endothelin Receptor A and
Hypoxia-Inducible Factor-1, 2006.

[27] S P Gampenrieder, C Hufnagl, S Brechel-
macher, F Huemer, H Hackl, G Rinnerthaler,
F Romeder, C Monzo Fuentes, P Morre,
C Hauser-Kronberger, B Mlineritsch, and
R Greil. Endothelin-1 genetic polymorphism
as predictive marker for bevacizumab in
metastatic breast cancer. The Pharmacoge-
nomics Journal, 17(4):344–350, 2017.

[28] Yesim Yildirim, Nazan Gunel, Ugur Coskun,
Banu Sancak, Neslihan Bukan, Sabahattin
Aslan, and Abdullah Cetin. Serum big
endothelin-1 levels in female patients with
breast cancer. International Immunopharma-
cology, 8(8):1119–1123, 2008.

[29] V Kalles, I Papapanagiotou, M Matiatou,

160 © International Journal of Research in Pharmaceutical Sciences



Hussein I. H. Al-Azzawi et al., Int. J. Res. Pharm. Sci., 2022, 13(2), 150-161

G Georgiou, C Theodoropoulos, T Triantafyl-
lou, E Zografos, AMitrousias, X Provatopoulou,
and N V Michalopoulos. Evaluation of plasma
and tissue expression levels of Endothelins
(ET-1, Big ET-1) and VEGF in lobular neoplasia
of the breast. JBUON, 24(5):1913–1919, 2019.

[30] Anna Bagnato, Francesca Spinella, and Laura
Rosanò. The endothelin axis in cancer: the
promise and the challenges of molecularly tar-
geted therapy. This article is one of a selec-
tion of papers published in the special issue
(part 2 of 2) on Forefronts in Endothelin. Cana-
dian Journal of Physiology and Pharmacology,
86(8):473–484, 2008.

[31] Alanen, Deng, and Chakrabarti. Augmented
expression of endothelin-1, endothelin-3 and
the endothelin-B receptor in breast carcinoma.
Histopathology, 36(2):161–167, 2000.

[32] George Riley, Jennifer M. Lee, Mark Benson,
Garth Brown, Chen Chao, Shanmuga Chitipi-
ralla, Baoshan Gu, Jennifer Hart, Douglas Hoff-
man, Jeffrey Hoover, Wonhee Jang, Kenneth
Katz, Michael Ovetsky, Melissa J. Landrum,
Amanjeev Sethi, Ray Tully, Ricardo Villamarin-
Salomon, Wendy Rubinstein, and Donna R.
Maglott. ClinVar: public archive of interpre-
tations of clinically relevant variants. Nucleic
Acids Research, 44(D1):D862–D868, 2016.

[33] AKHaritwal, R KChourasia, and SOjha. A com-
parative study of serum lipid proϐile and glu-
cose level between breast cancer patients and
controls at tertiary care hospital in India. Inter
J Medical Sci. Res Prac, 2(1):16–19, 2016.

[34] Monika Sharma, Jo Tuaine, Blair McLaren,
Debra L. Waters, Katherine Black, Lynnette M.
Jones, and Sally P. A. McCormick. Chemother-
apy Agents Alter Plasma Lipids in Breast Can-
cer Patients and Show Differential Effects on
Lipid Metabolism Genes in Liver Cells. PLOS
ONE, 11(1):e0148049–e0148049, 2016.

[35] Aseel N. Kamil, Basil O. Saleh, and Kifah H.
Alani. Dyslipidemia and CA15-3 serum level in
Iraqi Women with Breast Tumor: A Compar-
ative Study. journal of the faculty of medicine
Baghdad, 60(3):160–165, 2018.

© International Journal of Research in Pharmaceutical Sciences 161


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion

