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Abstract

Breast cancer is the most frequent cancer among women and causes the greatest number of cancer-related death
among women all over the world. It approximately accounts for 15% of all cancer death. The human microbiota
is the term applied to the aggregate of microbes that live in different habitats of living organisms 'bodies,
including the gut, skin, vagina, and mouth, as well as nose, conjunctiva, pharynx, and urethra, among others.
Increasing evidence is pointing to the role of the microbiome in the occurrence and development of a variety of
cancers. Intestinal microbiome imbalance is related to the occurrence of gastrointestinal tumors, such as
esophageal, gastric, colorectal, and gallbladder cancer. The present study aimed to identify the role of
microbiota in the development of breast cancer. The women with breast cancer (h=130) in this study were in the
age range of 25-75 years. The study was conducted in Kirkuk city of Iraq from September 10, 2019, to March
15, 2020. The control group included 20 women diagnosed with benign breast lesions in the age range 25-75
years, who matched the women in the patient group. Blood samples and breast tissue samples were taken from
patients with breast cancer and benign breast lesions. Blood samples were examined through immunological
methods, enzyme-linked immunosorbent assay (ELISA) was adopted for the detection of interleukin-19 (IL-19).
Breast tissue samples were taken from breast cancer and benign breast lesions patients to isolate and identify
bacteria. Based on the obtained results, only 6 out of 30 (20%) cultured breast tissue samples from women with
breast cancer showed bacterial growth. In total, 4 (67%) and 2(33%) of these 6 positive cultures were
Escherichia coli was and Staphylococcus aureus, respectively, and this relation was statistically significant.
However, no bacterial growth was observed on the cultured breast tissue samples taken from women with
benign breast lesions. Moreover, the difference between women with a positive and negative result of bacterial
culture and stages of breast cancer was statistically non-significant. It is worth mentioning that 50 % of women
with breast cancer and bacterial growth were within the age range of 40-49 year. The present study revealed that
the difference between women with breast cancer and those with benign breast lesions was statistically highly
significant according to the place of residence. In addition, the mean level of IL-19 among women with breast
cancer was lower than that in women with benign breast lesions, and this relation was statistically highly
significant.
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1. Introduction

Breast cancer is the most prevalent cancer in women
and the leading cause of cancer-related death in women
worldwide. It is responsible for about 15% of all cancer
deaths (1). Following the discovery of an elevated risk
of breast cancer in women with a positive family

history of breast cancer, the cases were divided into
hereditary (familial) and sporadic instances. Obesity
and other risk factors are linked to the development of
breast cancer (2).

The term “human microbiota” refers to the aggregate
of bacteria that reside in various habitats throughout the
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human body (e.g., the gut, skin, vagina, mouth, nose,
conjunctiva, pharynx, and wurethra). Each organ’s
microbiota is unique, and microbiomes exhibit
significant and functionally meaningful inter-individual
variability, which makes them a potential predictor of
illness development, including cancer. The microbiota
plays a role in a variety of diseases, including
metabolic disorders, inflammatory and autoimmune
diseases, allergies, and even conditions in which
microbiome involvement seems to be implausible (3-
5). A number of studies have shown that the
microbiome has a role in the occurrence and
progression of a range of malignancies. The results of
one of these studies revealed that gastrointestinal
malignancies, such as esophageal, gastric, colorectal,
and gallbladder cancers are linked to gut microbiota
imbalance (6). Furthermore, malignancies in other
regions of the body, including hepatocellular
carcinoma, breast cancer, pancreatic cancer, prostate
cancer, and ovarian cancer are caused and proliferated
by disruptions in the intestinal microbiome (7).

IL-19 is a cytokine belonging to the IL-10 family that
contains IL-10, 1L-19, IL-20, IL-22, I1L-24, and IL-26
as well. This cytokine is produced by Monocytes,
macrophages, B cells, endothelium, and epithelial cells,
as well as immune and non-immune cells (8). IL-19
was shown to induce the production of Tumor Necrosis
Factor (TNF)-a and IL-6 by mouse monocytes, while it
increased IL-10 and decreased TNF-a in humans (9,
10). IL-19 has a role to play in post-cardiopulmonary
bypass immunosuppression and can act as an anti-
inflammatory agent in inflammatory bowel disease (11-
13).

2. Material and Methods

This cross-sectional study was carried out in Kirkuk
city of Iraq from September 10, 2019, to March 15,
2020. The women with breast cancer (n=130) in this
study were in the age range of 25-75 years. An
interview was carried out with these patients using a
questionnaire form designed by the investigator. The

control group who were matched to the breast cancer
patients included 20 women diagnosed with benign
breast lesions in the age range of 25-75 years. Women
in groups of patients and control were presented to
Kirkuk Oncology Center and Azadi Teaching Hospital
in Kirkuk, Iraqg.

Blood samples and breast tissue samples were taken
from patients with breast cancer and those with benign
breast lesions. Blood samples were examined using
immunological methods, and  enzyme-linked
immunosorbent assay (ELISA) for detection of IL-19.
For this purpose, 5ml of blood samples in plain tubes
were left for 30 min at 37 °C and then centrifuged at
3000 rounds per minute (rpm) for 15 min. afterward,
the clot was removed and the residuals were re-
centrifuged at 3000 rpm for 10 min. Subsequently, the
obtained sera were aspirated using an automatic
micropipette and transferred into two clean test tubes
for serological tests. Labels were fixed on each test
tube which was then stored and freezed at -20°C for
late serological testing to determine the level of IL-19
using ELISA technique.

In total, 50, 30, and 20 fresh breast tissue samples
were collected from the same women undergoing
breast surgery at Azadi Teaching General Hospital,
breast cancer patients, and those with benign breast
lesions, respectively. Afterward, excised tissue samples
were placed into tubes containing physiological saline
solution for bacterial isolation.

The isolated samples of breast tissue were cultured
for about 2 h after taking the sample and incubated
aerobically and anaerobically at 37°C. Subsequently,
the growing microbial cultures were observed in the
culture media and approved through microscopical,
cultural, and biochemical diagnostic methods.
Detection of 1L-19 was performed using ELISA Kkits.

3. Results

In the present study, the result of bacterial culture was
positive in only 6 (20%) out of 30 women with breast
cancer, which was statistically significant. However, no
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bacterial growth was observed on the cultured breast
tissue samples taken from women with benign breast
lesions (Tablel).

About 4 out of 6 (67%) positive cultures of samples
from women with breast cancer were Escherichia coli,
while 2(33%) were Staphylococcus aureus (Figure 1).

The present studies revealed that 50% of women with
breast cancer and with bacterial growth on their
cultured breast tissue samples were in the age range of
40-49 years, while the other half were in the age range
of 50-59 vyears. This ratio was not statistically
significant (Table 2).

The present study revealed that majority of women
with breast cancer was from rural areas, while the
majority of women with benign breast lesion were from
urban areas. The difference between the two groups of
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study in terms of the place of residence was statistically
significant (Table 3).

The results of this study revealed that the majority of
women with a positive result of bacterial culture (50%)
were in stage Il of cancer, followed by those in stage Ill
(33.30%) and stage | (16.7%,).The majority of women
with a negative result of bacterial culture (54.2%) were
in stage Il of cancer, followed by those in stage Il
(29.2%) and stage | (16.7%). The difference between
women with a positive and negative result of bacterial
culture was statistically non-significant (Table 4).

The study showed that the mean+SD level of I1L-19
among women with breast cancer was determined at
40.3+23.3, which was lower than in the group of
women with benign breast lesions (63.6+£19.1). This
relation was statistically significant (Table 5).

Table 1. Status of bacterial growth on culture in study groups

Breast cancer Benign breast lesion
Culture result
No. % No. %
Positive 6 20 0 0.0
Negative 24 80 20 100.0
Total 30 100 20 100.0
X2 10.8
P-value 0.001

 S.aureas

Figure 1. Types of bacteria grown on culture media
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Table 2. The age distribution of women with breast cancer and bacterial growth

Breast cancer group

Age(year) Positive culture Negative culture
No. % No. %
<39 0 0 1 4.2
40-49 3 50 8 333
50-59 3 50 7 29.2
60-69 0 0 8 333
Total 6 100 24 100
Xx? 0.000 5.66
P-value 1 1.29

Table 3. Distribution of the study groups according to the place of residence

. Breast cancer Benign breast lesion
Residence
No. % No. %
Rural 71 54.60 3 15
Urban 59 45.40 17 85
Total 130 100 20 100
X? 1.108 9.8
P-value 0.29 0.002*
X? 10.883
P-value 0.001*

Table 4. Relation between stage of breast cancer and results of bacterial culture

Culture
Stage of breast cancer Positive Negative
No. % No. %
Stage | 1 16.70 4 16.70
Stage 1 3 50 13 54.20
Stage 111 2 33.30 7 29.20
Total 6 100 24 100
X? 1 5.25
P-value 0.6 0.07
X? 0.04
P-value 0.97
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Table 5. Relation between breast cancer and IL-19

Study Group No. Meanz SD P-value
IL-19 Breast Cancer 130 40.3+23.3 <0.01
(pg/ml) _ _
Benign breast lesion 20 63.6+19.1

4. Discussion

Breast cancer is the most prevalent cancer in women
and the leading cause of cancer-related death in women
worldwide. It is responsible for about 15% of all cancer
deaths (1). In this study, the result of bacterial culture
was positive in only 6 (20%) out of 30 women with
breast cancer, which was statistically significant. In
total, four out of six positive cultures among breast
cancer cases were proved to be Escherichia coli, while
the other two were Staphylococcus aureus. Although
some studies found no evidence of bacterial abundance
in breast cancer (14), others found that diversity (15)
and abundance (16) of related taxa were reduced with
breast cancer. The relative abundance of
Enterobacteriaceae, Bacillus, and Staphylococcus spp.
had increased in individuals with breast cancer,
according to one 16S rRNA study (16).

In breast cancer cells, Escherichia coli
(Enterobacteriaceae) and Staphylococcus epidermides
both cause double-stranded DNA breaks (17). The
breast microbiota of women with malignant cancer
differed significantly from that of women with benign
disease, according to Hieken, Chen (18). Prevotella,
Lactococcus, Streptococcus, Corynebacterium, and
Micrococcus were found in significantly higher relative
abundances in healthy patients, compared to breast
cancer patients. Moreover, Bacillus, Staphylococcus,
Enterobacteriaceae, Comamondaceae, and
Bacteroidetes were found to have significantly higher
relative abundances in patients with breast cancer. In
vitro, these bacteria were capable of causing DNA
damage.

There was also a decrease in some lactic acid
bacteria, which are renowned for their health benefits,
such as anti-carcinogenic  capabilities  (19).

Proteobacteria were the most prevalent phylum in
breast tissue; however, members of this phylum
account for a minor proportion of the overall bacterial
community in the vagina, oral cavity, skin, and
gastrointestinal system (20-22).

In this study, 50% of women with breast cancer with
positive bacterial culture were within the age range
0f40-49 years, while the other half was within the age
range of50-59 year, and this ratio was statistically not
significant. The results of a study conducted by
Urbaniak, Gloor (17) showed that the mean age
differed between the two groups. In their study, the
cancer cohort had a mean and median age of 62 years,
while the healthy cohort had a mean age of 49 years
and a median age of 53 years (17). Moreover, the mean
and median ages of the benign group were 38 years and
36 years, respectively, and the microbial profiles did
not differ between the benign and cancer groups. Due
to the fact that human microbiota is dynamic and
evolves with age and exposure to environmental
stimuli, microbiome changes are another important
aspect of the association between cancer and aging (23,
24). Exponential growth in invasive breast cancer and
ductal carcinoma in situ has been documented in
women over the age of 50, up until menopause, which
accounts for 80% of all breast cancers. At age 40, the
10-year risk of invasive breast cancer is 1.5 % which
rises to 3 % and 4 % by age 50 and 70, respectively. In
total, the prevalence of breast cancer among women is
13.2 % or one in eight women (25).

The present study revealed that the majority (54.60%)
of women with breast cancer were from rural areas,
which was in line with the results obtained
byAbdullahAbbas and Saadoon (26). Breast cancer
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was shown to be the leading cause of morbidity and
mortality among Indian women in a study performed
on breast cancer epidemiology. In India, the place of
residence (urban/rural) and environmental factors were
key risk factors for an increase in cancer incidence.
Breast cancer development was also affected by
activities among urban and rural women (27).

Based on the obtained results in this study, the
majority of women with a positive result of bacterial
culture (50%) were in stage Il of cancer, followed by
those in stage Il (33.30%) and stage | (16.7%,). The
result was statistically non-significant. The results of a
study conducted by Xuan, Shamonki (14) indicated that
there was an inverse relationship between breast cancer
stage and bacterial load in tumor tissue, but not in
paired normal tissue (14). Tumors from Stage 1
patients had the highest copy number of bacterial DNA
followed by Stage 2 patients, and the lowest copy
number of bacterial DNA was observed in Stage 3
patients. These findings imply that the number of
germs was not significantly different between matched
normal tissues from patients with breast cancer and
healthy breast tissue from healthy individuals. In
another study in which patients were stratified into
grade | (n=7), grade Il (n=36), grade Il (n=13),
although there was no significant difference among
grade 1, 11, and 11, on the other hand the grade 11l tissue
showed higher of number of germs compared with
grade I and Il (28).

The involvement of the immune response in the
development or control of breast cancer is difficult to
assess. Nonetheless, there is strong evidence indicating
that the immune response in this disease is not a host
defensive response and may lead to cancer
development. The creation of direct or indirect
modulators of breast cancer cell development, such as
cytokines, by inflammatory cell infiltrates, could be one
mechanism for these effects (29). It was reported that
interleukins stimulate cancer cell growth and contribute
to locoregional relapse as well as metastasis (30).

Increased levels of proinflammatory cytokines have

been associated with distressing symptoms in people
with breast cancer, in addition to having a negative
impact on disease development (31). Cytokines may be
involved in the pathogenesis of neuropsychiatric
disorders of immunological and neuroendocrine
systems. Proinflammatory cytokines have been linked
to depression in cancer patients undergoing treatment
as well as fatigue in breast cancer survivors (32).

The present study showed that the mean£SD level of
IL-19 among breast cancer women (40.3+23.3pg/ml)
was lower than that in women with benign breast
lesions (63.6£19.1pg/ml), and this relation was
statistically highly significant. Mehdipour, Malekzadeh
(33) Showed a significantly lower median serum IL-19
level in breast cancer patients (median: 27.3 pg/ml;
range: 10.5-2443.6 pg/ml), compared to the healthy
control group. In the study conducted by Hsing, Cheng
(34) no difference was observed in the serum level of
IL-19 between patients with low and high IL-19
expression in tumors. One explanation for this result is
that probablylL-19 acted primarily as a local mediator
in the breast cancer cells’ microenvironment.

The IL-19 is a member of the IL-10 family, expressed
in different types of tumor cells. In breast cancer, it has
been expressed in the late stages of the tumor. It has
also been linked to an increase in mitosis and a
considerable increase in metastasis, both of which lead
to a poor prognosis (35). The IL-19 can upregulate
TGF-B, IL-1p, and IL-6, and all factors that induce the
migration of breast cancer cells. It is also involved in
breast tumor metastasis. Santulli, Borghese (36) found
a lower level of IL-19 and IL-22 in the sera of patients
with ovarian endometriosis, compared to control
women without endometriosis. They also showed a
significant correlation between the levels of serum IL-
19 and IL-2 and clinical features of disease severity
(36). Low levels of IL-19 in the blood have been linked
to severe dyspareunia. Following the detection ofIL-19,
determination of its amount can determine the disease’s
activity to some extent. This is the reason why the
negative findings were ignored when the attempt was
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made to link interleukin levels to disease activity (37).

The majority of women with breast cancer were
within the age range of40-49years, while the highest
rate of women with benign breast lesions was within
the age range 0f50-59 years, and no significant relation
was observed between these groups. However, the
relation between the place of residence in women with
breast cancer and those with benign breast lesions was
highly significant. The majority of women with breast
cancer were within stage 1l of breast cancer. The result
of bacterial culture was positive in only 6 out of 30
women with breast cancer, which was statistically
significant. Eventually, the mean level of IL-19 in
breast cancer women was lower than that in women
with benign breast lesions, and this relation was
statistically highly significant.
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