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Abstract

Hormones are believed to largely affect cancer risk by
controlling the rate of cell differentiation, division and
quantity of cancer-vulnerable cells. Higher estrogen
levels, progesterone, prolactin and serotonin have been
linked to some cancers including breast cancer. The
study aims for a relationship between estrogen,
progesterone, prolactin and serotonin signaling and
breast cancer to shed light on the pivotal role of
hormonal imbalance in the development of breast
cancer. The study included 50 new female patients with
breast cancer, they do not have diseases related to
hormones. Patients were followed up and blood
samples were taken for the same group of patients when
treated with radiation at the fifth and fifteenth doses
(patients, R5, R15) with 50 samples of apparently
healthy females as comparison group (control), The
ages of the patients and healthy people ranged between
25-70 years. Estrogen, progesterone, prolactin and
serotonin levels were tested and the results showed a
significant increase in the concentration of estrogen at
the probability level P<0.0001 for the three groups
(patients, R5, R15) 596.8+107.6 pg/mL, 561.8+103.1
pg/mL, 466.9+80.43 pg/mL respectively compared to
the control group of healthy women 178.3+69.74
pg/mL.

The results indicated a significant increase in the
concentrations of progesterone, prolactin and
serotonin at the probability level P<0.0001 for the
three groups (patients, R5, R15) compared to the
control group of healthy women and a significant
decrease in the concentration of the hormone estrogen,
progesterone, prolactin and serotonin at the
probability level P<0.0001 for the group of women
treated at the R-15 dose compared to the group of
women treated at the dose R-5.
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Introduction

Breast cancer is one of the most commonly diagnosed
cancers with a total of 2.3 million cases.? Breast cancer is a
complicated disease with many risk factors and underlying
mechanisms that contribute to its development and
progression, one of these factors is hormonal imbalance
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which has a significant impact on the pathogenesis of breast
cancer understanding the complex relationship between
hormonal imbalance and the development of breast cancer is
essential for furthering understanding of this disease and
possibly developing better prevention and treatment
strategies.2'831 The aberrant proliferation of cells in the
breast tissue is a hallmark of breast cancer.? It is the most
prevalent type of cancer in women and the second largest
cause of mortality.

Breast cancer is a disease that affects different populations
around the world at different rates. Risk factors for the
disease include age, family history and genetic mutations.
The disease effects go beyond physical health, as it also
affects psychological well-being and quality of life.>% Many
studies have looked into the relationship between
progesterone and estrogen imbalance and breast cancer.® The
hormone estrogen which is primarily produced in the ovaries
is essential for the growth and development of breast tissue,
likewise the menstrual cycle and the development of the
breasts are regulated by progesterone another hormone that
is mostly produced in the ovaries.!” Breast cancer has been
linked to disruptions in the delicate balance of these
hormones, both in its initiation and progression.334

In order to successfully complete the cycles of mammary
development and differentiation and to provide nourishment
for the offspring prolactin collaborates with the ovarian
steroids, estrogen and progesterone, PRL-initiated signals
expand alveolar cells during pregnancy and coordinate their
differentiation at the time of birth.!22® Epidemiological
research demonstrates that prolactin plays a role in the
development of breast tumors.323% Crucial neurotransmitter
serotonin is a hormone that acts independently of the central
nervous system.'® Long recognized to be crucial for platelet
aggregation and vasoconstriction, serotonin has also been
demonstrated to have additional functions in metabolism.®
Thus, serotonin not only stimulates the growth of tumor cells
but also controls tumor growth by controlling angiogenesis,
invasion, metastasis and cell proliferation.?6:3

Material and Methods

Collection of Samples: Blood samples of breast cancer
female patients (25-70 years) were obtained from the
Radiation Center for the treatment of cancerous tumors -
Sulaymaniyah and Teaching Oncology Hospital at the City
of Medicine and the National Center for Oncology -
Baghdad, After ethical authorization the patients, blood
samples were taken from women after diagnosis of the
disease (new case) before radiation treatment and then
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females with breast cancer were followed up for the same
cases after radiation treatment. Blood samples were taken
from female with breast cancer for two doses of radiation
treatment and the treatment protocol was chosen.

In fifteen doses for 3 weeks, it was in the form of daily doses
using a CT-Simulation device and the amount of dose was
40Gy/15fx, which corresponds to 2.67Gy/day, as blood
samples were taken for patients treated with radiation in the
fifth dose and the fifteenth dose. The total of the samples was
150 samples. We also collected 50 blood samples from
apparently healthy females who do not have cancerous or
other inflammatory diseases and do not have a family history
as a control group.

Measuring the level of hormones in the blood serum of
the samples under study: Hormones are estimated in the
blood serum of the groups under study by following the steps
attached to the special examination kit according to the
ELASIA technology, which is based on the principle of the
double antibody sandwich technique, by means of
immunoabsorption. Samples containing antigens and
antibodies bound to biotin are added to the antibodies. In the
Elisa plate wells, the plates are washed with buffer washing
solution to remove unbound antibodies, then the conjugated
enzyme Avidin-peroxidase conjugates are added and the
TMB base material is used for staining. Thus, TMB reacts
with the peroxidase enzyme, this leads to the appearance of
a blue color and it eventually turns yellow after adding the
stopping solution.1430

Results and Discussion
Estimating the concentration of Estrogen hormone in
blood serum: The mean+SD of estrogen concentrations in
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healthy female (control) and barest cancer female patients,
R5 and R15 groups were 178.3+69.74 pg/mL, 596.8+107.6
pg/mL, 561.8+103.1pg/mL, 466.9+80.43 pg/mL
respectively as in figure 1. The results showed that estrogen
levels increased significantly (p<0.0001) in patients
compared to the control group and results showed that
estrogen levels decreased significantly (p<0.0001) in R15
group compared to the patient group.

The results of the current study are consistent with the results
of El-Aaser et al.” In a study they researched on women with
breast cancer having age between 20-29 years during
menstruation, the total estrogen level showed a significant
increase in the early follicular phase compared to healthy
women. In women with breast cancer after menopause, the
total estrogen level showed a significant increase compared
to the hormone level in normal healthy women.

Quigley et al?® also reported in a histological study of breast
cancer patients that there was an inverse relationship
between the increase in tumor estrogen pathway expression
and the degree of tumor macrophages compared with
adjacent normal tissue.

Estimating the concentration of Progesterone hormone
in blood serum: The meantSD of progesterone
concentration in healthy female (control) and breast cancer
female patients, R5 and R15 groups were 4.212 +2.218
ng/mL, 43.83+10.09 ng/mL, 41.4748.227 ng/mL, 31.58
+6.029 ng/mL respectively as in the figure 2. The results
showed that progesterone levels increased significantly
(p<0.0001) in patients compared to the control group and
results showed that progesterone levels decreased
significantly (p<0.0001) in R15 group compared to the
patient group.
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Figure 1: Levels of estrogen for control, patients, R5 and R15 under study groups
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The results of the current study are consistent with those of
Trabert and his group.® In a study they examined 405 cases
of breast cancer. The cases were followed up over a period
of 12 vyears and another group that included 445
postmenopausal women who did not use exogenous
hormone therapy, in which they concluded that high
progesterone levels are associated with an increased risk of
breast cancer by 16%.

In the same study, progesterone and estradiol were examined
together and it was found that higher concentrations of
progesterone led to an increased risk of breast cancer with
an increase in estradiol concentration.®® In recent years,
studies have shown that progesterone expands the pool of
stem cells sensitive to transformation. This has led to
hypotheses that progesterone may prepare the breast for
carcinogenesis by activating the pool of stem cells and
accelerating tumor formation.*16

Estimating the concentration of Prolactin hormone in
blood serum: The mean+SD of prolactin concentrations in
healthy female (control) and breast cancer female patients,
R5 and R15 groups were 18.24 £4.900 ng/mL,182.1 £12.21
ng/mL, 182.0+11.23 ng/mL, 173.3+24.6 ng/mL respectively
as in figure 3. The results showed that prolactin levels
increased significantly (p<0.0001) in patients compared to
the control group and results showed that prolactin levels
decreased significantly (p<0.0001) in R15 group compared
to the patient group.

The results of the current study are consistent with a study in
the city of Karbala on 71 women with breast cancer who
were diagnosed in Al-Hussein Hospital. There was a
relationship of high moral value between the level of the
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hormone prolactin and breast cancer.* Aranha et al® pointed
out in a statistical study called meta-analysis for the purpose
of integrating the qualitative and quantitative data of these
studies with overlapping results and reaching accurate
statistical conclusions. They found through this study a
positive relationship between levels of the hormone
prolactin in plasma and breast cancer, especially in invasive
breast cancer in postmenopausal age.

The results of the current study are also consistent with what
Mulani et al*® found in a study conducted in the city of
Nagpur in India on breast cancer patients, patients suffering
from benign breast diseases, as a control group. The results
of the study summarized that cancer patients breasts have
increased levels of the hormone prolactin in the blood
compared to patients with benign breast diseases.

Estimating the concentration of Serotonin hormone in
blood serum: The mean+SD of serotonin concentration in
healthy female (control) and breast cancer female patients,
R5 and R15 groups were 86.75+26.97 ng/dmL, 270.8+43.05
ng/mL, 247.7+£53.26ng/mL, 190.5+26.89 ng/mL
respectively as in the figure 4. The results showed that
serotonin levels increased significantly (p<0.0001) in
patients compared to the control group and results showed
that serotonin levels decreased significantly (p<0.0001) in
R15 group compared to the patient group.

The results of the current study are consistent with a study
that identified serotonin as a predictive marker for breast
cancer patients using different types of breast cancer cell
lines where serotonin expression was increased in human
breast cancer cell lines compared to human breast epithelial
cell lines.%
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Figure 2: Levels of progesterone for control, patients, R5 and R15 under study groups
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Figure 3: Levels of prolactin for control, patients, R5 and R15 under study groups
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Figure 4: Levels of serotonin for control, patients, R5 and R15 under study groups

The results of recent studies largely emphasized the
important role of serotonin in regulating normal mammary
gland tissue and breast cancer.?” Preclinical studies have
discovered that serotonin affects tumor angiogenesis and
tumor growth.®>3 |n addition, angiogenesis is one of the
hallmarks of cancer and is a pre-requisite for tumor growth
because it provides oxygen and nutrients and removes
decomposition products from the tumor
microenvironment.*!
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