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Abstract

Cancer is an irregular growth of abnormal cells within body. Breast cancer is prevalent in both
developed and underdeveloped countries, with higher mortality rate. Various metals are
carcinogenic, contributing to develop different types of cancer. This work aimed to assess the
histological characteristics of patients and investigate the role of metals in breast tissue and various
food items. Clinical data were collected from Jinnah Hospital, Lahore, through questionnaires to
participants who provided informed consent prior to data collection. Samples of breast tissue, soil,
water, buffalo milk, chicken meat, and beef were obtained from both control and case groups and
analyzed for metal accumulation using Atomic Absorption Spectroscopy. The mean age of patients
was 48 years, with significant differences observed across age groups. Majority of patients were
diagnosed at Stage II. Triple-negative, with invasive ductal carcinoma, was most prevalent type.
More number of participants was from Lahore city, with higher frequency in urban areas than
rural. Levels of heavy metals, particularly iron and zinc, were found significant impact, whereas
lead did not show significant effect. In conclusion, triple-negative and invasive ductal carcinoma
were most common types observed. Elevated levels of iron and zinc in breast tissue, water, and
milk were associated with cancer development, in urban areas. Zinc levels were inconsistent, and
lead had no significant impact. To mitigate the risk, it is crucial to enhance early detection efforts
and monitor heavy metal levels in water and milk, with a focus on iron and zinc, to reduce
environmental hazards.
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Introduction

Cancer is a syndrome characterized by irregular growth and development of abnormal cells within
the body. Typically, cells follow a regulated process of growth, division, and death, but cancer
cells bypass these controls, leading to unregulated proliferation and potential tumor formation. The
causes of cancer are multifaceted, involving genetic, environmental, and lifestyle factors. Earlier
detection and management is essential for improving probabilities of managing or curing the
disease. Breast cancer (BC) specifically involves excessive and irregular growth of cells within
breast tissue (1). Phyllodes tumors, which develop in the connective tissues, can be either benign
or malignant and are generally treated with surgery. Phyllodes carcinomas are exceedingly rare,
with fewer than 10 deaths reported annually in the U.S (2). While breast cancer is more prevalent
in developed countries, the mortality rate remains higher in less affluent nations (3). In 2020, breast
cancer surpassed all other types of cancer in terms of global incidence, with 2.26 million cases
recorded (4). By 2050, it is projected that the annual incidence of female BC around world will
reach about 3.2 million new cases (5). In spite of availability of different treatments i.e., surgical
resection, radiotherapy, chemotherapy, endocrine therapy, and targeted therapy the prognosis for
breast cancer patients continues to be challenging (6).

Heavy metals are distinguished from other elements by their high density, which is at least five
times greater than that of water. This category includes elements such as copper (Cu), lead (Pb),
zinc (Zn), nickel, chromium, iron (Fe), cadmium (Cd), and vanadium. In the context of breast
cancer, the role of heavy metals as environmental contaminants that can promote the growth of
malignant tumors has become increasingly recognized. Research has shown that certain heavy
metals, such as cadmium, chromium, nickel, copper, lead, and mercury, are carcinogenic and can
contribute to the development of various cancers (7).

Iron (Fe) is most prevalent element in Earth (8). Excessive intake of iron has been linked to tumor
growth, with cancer patients showing higher intracellular iron levels compared to healthy controls
(9). Elevated iron levels can lead to oxidative stress, which may increase the risk of breast cancer
by causing DNA damage and lipid peroxidation (10). Ferroptosis, an iron-dependent form of
programmed cells death different from apoptosis, necrosis, and autophagy, is crucial in the
initiation and progression of cancer (11). Zinc (Zn) is a heavy metal present in the Earth's crust, as
well as in our food and air. It plays a vital role in the normal development and remodeling of the
mammary gland (12). Serum zinc levels reflect dietary intake and the use of supplements
(13). Case-control studies have assessed zinc levels in serum, hair, and tumor tissue among patients
with breast cancer (14). Lead (Pb) is a heavy metal found in the Earth's crust and environmental
air. Research indicates that lead exposure can affect the production of T and B lymphocytes, as
well as NK cells, which are crucial for cancer defense (15). Lead exposure induces oxidative stress,
increasing the susceptibility of genes to oxidative damage and leading to elevated estrogen levels
a significant risk factor for breast cancer. High estrogen levels can adversely affect normal tissues
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through various mechanisms. This study aims to evaluate the clinical aspects of breast cancer
patients and analyze the role of heavy metals in breast tissues and various foods consumed by these
patients.

Material and methods
Site and population

Clinical data were collected from approximately 219 patients during the study period. Samples
were obtained from Jinnah Hospital in Lahore, Punjab, Pakistan, as well as from patients' homes,
between September 2023 and April 2024. Heavy metal analysis was performed on tissues, soil,
water, milk, chicken meat, and beef meat from the patients.

Clinical data collection

During interviews, patients provided clinical data through a questionnaire that covered a range of
topics, including name, age, gender, urban or rural residence, city or province, TNM stage, ER,
PR, HER?2 status, and cancer type (16). The study comprised of patients aged between 20 and 85
years.

Collection of samples

During patient surgeries, five tissue samples from cancerous areas and five from non-cancerous
areas were collected. Soil samples were obtained from the homes of four patients, along with
control samples. Water samples included five controls and four from cancer patients. Three buffalo
milk samples from patients and controls were also collected. Data were gathered from hospitals,
followed by visits to patients' homes to collect food samples. Control samples of beef and chicken
meat were obtained from three healthy individuals. Additionally, six chicken meat samples and
two beef meat samples were collected from breast cancer patients.

Ethical concern and consent

The research was conducted in accordance with the Declaration of Helsinki. Approval was also
obtained from the Ethical Review Board of the University of Okara in Okara, Punjab, Pakistan.

Chemical digestion of samples for metals analysis

Tissue samples weighing between 0.5 and 1.0 g were processed using a Mars-6 microwave
digestion system (CEM, Charlotte, NC, USA) in acid-cleaned Teflon jars containing 10 mL of
HNO3. Then, 5 mL of HCI was added. The samples were heated at 190 °C for 20 minutes in closed
vessels. After digestion, the residues were further heated at 150 °C until nearly dry. Finally,
deionized water was added to dilute the residue to a volume of 20 mL for analytical purposes (17).
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One gram of soil sample was digested by adding fifteen milliliters of a (5:1:1) mixture of HNO3,
H2S04, and HCIO4, and heated at 80°C until a translucent solution formed. After cooling, the
digested liquid was filtered by Whatman No. 42 filter paper and diluted to a 50 mL volume with
purified water (18). Similarly, 50 milliliters of water were digested at 80°C using 10 milliliters of
pure HNO3, resulting in a clear solution. For the milk sample, 50 milliliters were transferred to a
beaker and heated on a hot plate to purify the liquid. After the mixture cooled and became syrupy,
10 milliliters of 70% V/V HNO3 were added. The digestion was continued until the brown NO2
emissions ceased, and the solution turned translucent (19). Approximately 2.5 milliliters of HC104
were then added, and the mixture was reheated to ensure complete digestion before being filtered
and diluted to a final volume of 25 mL with distilled water.

Meat samples weighing between 0.5 and 1.0 g were placed in acid-washed Teflon jars with 6 mL
of HNO3 and digested in a Mars-6 microwave system at 190 °C for 20 minutes. The residue was
then heated at 150 °C until nearly dry, diluted with deionized water to a final volume of 20 mL,
and analyzed for Fe, Zn and Pb (17).

Heavy metals analysis

The Atomic absorption spectrophotometry was used to analyze the absorbance of iron (Fe), Zinc
(Zn) and lead (Pb) (20).

Data analysis

The data analysis was done by Microsoft Office Excel 2010. Frequencies and 95% confidence
intervals (CIs) were obtained by unconditional logistic regression, adjusting for baseline
confounders. Differences with (p-value > 0.05) were measured as non-significant and were
determined using the chi-square test (21).

Results

Clinical features and breast cancer types

The study includes 219 female patients with a mean age of 48 years (x£11.12), suggesting that the
cohort primarily consists of middle-aged women, which is the age group most commonly
associated with breast cancer incidence. Regarding cancer staging (TNM classification), the
majority of patients are diagnosed at Stage II (42.92%) and Stage III (39.27%), indicating that
many cases are identified at moderately advanced stages. Only 0.91% of patients are in Stage I,
highlighting the need for earlier detection efforts to improve prognosis by shifting diagnoses to
earlier stages.

The majority of patients were diagnosed with triple-negative breast cancer. Receptor status, which
is crucial for guiding treatment decisions, shows that 54.34% of the patients are estrogen receptor
(ER) positive, while 45.66% are ER negative. Similarly, 49.32% are progesterone receptor (PR)
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positive, and 50.68% are PR negative. The HER2 receptor status is positive in 46.12% of patients
and negative in 53.88%. Tumor site distribution reveals a slight predominance on the left side
(53.42%) compared to the right side (46.58%), with no cases of bilateral tumors. This even
distribution between left and right sides is typical of breast cancer and does not indicate a
significant predisposition toward one side. Among patients, there is a strong predominance of
invasive ductal carcinoma (IDC), which accounts for 98.63% of the cases, making it the most
common type of BC in this cohort. Other types of breast cancer, including intraductal carcinoma,
invasive lobular carcinoma, and Paget disease, are each represented by a single patient, comprising
0.46% of the cases, respectively, as indicated in Table 1.

Table 1: The clinical features of patients

Characteristics Number frequency
No. of Patients 219 -
Age (mean and standard deviation) 48+11.12 -
Confidence Level (95.0%) 1.48 -
Standard error 0.75 -
Gender

Male 0 0.00
Female 219 100.00
TNM

I 2 0.91
II 94 42.92
11 86 39.27
v 34 15.53
A% 3 1.37
ER status

Positive 119 54.34
Negative 100 45.66
PR status

Positive 108 49.32
Negative 111 50.68
HER2

Positive 101 46.12
Negative 118 53.88
Tumor site

Left side 117 53.42
Right side 102 46.58
Both 0
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Age and gender

The age distribution indicates that the majority of BC cases occur in the 41 to 60-year age group,
representing 59.82% of the total cases. Approximately 28.77% of cases are found in women aged
20 to 40 years, while 11.42% of cases are in the older age group of 61 to 85 years. The p-values
provided (ranging from 0.00 to 0.02) indicate that the differences in breast cancer frequency across
these age groups are statistically significant. This data is presented in Table 2.

Table 2: Breast cancer frequency by age and gender

Age in years Gender No. of patients | Percentage % | Total % P-value
20 to 40 years Male 0 0.00

Female 63 28.77 28.77 0.01
41 to 60 years Male 0 0.00

Female 131 59.82 59-82 0.00
61 to 85 years Male 0 0.00

Female 25 11.42 142 0.02

Total Males 0 0.00

Total

Females 219 100.00

219 100.00 100.00

Location and residual status of breast cancer patients

The geographic distribution of BC cases among 219 patients reveals a significant concentration in
Lahore, which accounts for 40.64% of all cases, indicating that nearly half of the patients are from
this major urban center. Other locations with higher frequencies include Sheikhupura (5.94%),
Gujranwala (5.48%), and Okara (5.02%). Breast cancer cases are more commonly reported in
larger cities or areas with better medical infrastructure. Several other locations have lower
frequencies, with places like Arifwala, Azad Kashmir, and Peshawar each contributing just one
patient (0.46%). This broad geographic distribution, though with lower frequencies, underscores
the presence of breast cancer cases across both urban and rural areas, albeit with varying detection
rates.

Approximately 79.91% of the patients reside in urban areas, compared to 20.09% in rural areas.
This disparity may suggest differences in healthcare access and early detection, with urban patients
potentially benefiting from better healthcare infrastructure. No male patients were reported in
either urban or rural areas, consistent with the rarity of breast cancer among men. The P-value of
0.01 for urban residents indicates that the difference in breast cancer frequency between urban and
rural populations is statistically significant. This information is depicted in Figure 1.
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Location of people
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Figure 1: The different locations of breast cancer patients
Bioaccumulation of heavy metals

The concentrations of Iron, Zinc, and Lead were assessed across various sample types breast tissue,
soil, water, milk, chicken meat, and beef meat between control and case groups.

In breast tissue samples, the control group’s iron and zinc levels were within the normal range,
while the case group’s levels were elevated beyond typical values, suggesting a possible
association between increased iron and zinc concentrations and the condition.

Ins soil samples, iron level in case group was notably lower than those in the control group,
deviating from the normal range, which may indicate a link between reduced soil iron and the
condition. Zinc levels in soil did not differ significantly between the groups, and lead levels were
lower in the case group compared to controls, suggesting a potential association between reduced
soil lead and the condition. In water samples, the case group exhibited higher iron levels and lower
zinc levels compared to the control group, with iron levels rising above and zinc levels falling
below normal ranges. These variations may suggest a connection between altered metal
concentrations in water and the condition. For milk samples, the case group showed lower iron
levels, which deviated from the normal range, while zinc levels remained within normal values,
indicating a possible link between decreased iron in milk and the condition.

In chicken meat samples, both iron and zinc concentrations were reduced in the case group,
deviating from normal ranges, which could suggest that lower metal levels in the diet are related
to the disease. Similarly, beef meat samples revealed lower iron and zinc levels in the case group
compared to controls, suggesting that reduced metal concentrations in beef may be associated with
the condition. This information is presented in Table 3.

Table 3: The bioaccumulation of metals in different samples
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Metals Normal range mg/L Control group Case group
Mean + SD Mean = SD
Breast tissue samples
Iron (Fe) 0.5-3.0 0.05+0.04 0.23+0.43
Zinc(Zn) 0.5-5.0 0.03+0.02 0.10+0.08
Lead(Pb) >0.05 0.00+0.00 0.00+0.00
Soil samples
Iron (Fe) >0.055845 0.05%0.00 0.01+0.00
Zinc (Zn) 0.02 to 0.967 0.02+0.02 0.02+0.01
Lead (Pb) <0.25 0.4+0.02 0.06+0.12
Water samples
Iron (Fe) >(0.055845 0.02+0.01 0.05+0.00
Zinc (Zn) 0.02 -0.967 0.04+0.01 0.02+0.01
Lead (Pb) <0.25 0.00+0.00 0.00+0.00
Milk samples
Iron (Fe) >0.055845 0.0320.00 0.01+0.00
Zinc (Zn) 0.02-0.967 0.03+0.01 0.03+0.01
Lead (Pb) <0.25 0.00+0.00 0.00+0.00
Chicken meat samples
Iron (Fe) 0.008-0.012 0.05+0.04 0.02+0.00
Zinc (Zn) 0.008-0.01 0.04+0.02 0.02+0.01
Lead (Pb) 0-0.0001 0.0020.00 0.00+0.00
Beef meat samples
0.03+0.01
Iron (Fe) <0.026 0.02+0.00
0.05+0.02
Zinc (Zn) <0.048 0.01+0.00
0.00+0.00
Lead (Pb) 0-0.0001 0.00+0.00

Moreover, the concentration of these metals varied among different sample types. In breast tissues,
iron (Fe) and zinc (Zn) levels were higher in the case group (E > C), while lead (Pb) levels were
same among two groups (E = C). The elevated level of iron and zinc in the case group are
significant contributors to breast cancer development, whereas lead does not play role in its
progression.

In soil samples, iron level was lower in case group (E < C) and do not appear to contribute
significantly to breast cancer development. Zinc levels were higher in the case group (E > C), but
this increase does not seem to influence breast cancer development since decreased zinc levels are
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more closely associated with the condition. Lead levels, however, were higher in the case group
(C <E) and play significant role in development of BC. In water samples, iron levels were higher
in the case group (E > C) and are linked to a significant role in breast cancer development.
Conversely, zinc levels were lower in the case group (E < C) and contribute to the condition, as
increased zinc levels are typically protective. Lead levels were lower in the case group (C > E) and
do not play role in BC development. In milk samples, iron levels were higher in the case group (E
> () and are implicated in breast cancer development. Zinc levels were similar in both groups (E
= () and do not play a role in breast cancer development, as increased zinc levels are protective.
Lead levels were lower in the case group (C > E) and do not appear to contribute to the condition.

In chicken meat, iron level was lower in case group (C > E) and do not indicate breast cancer
progression. Zinc level was also lower in case group (C > E), and this decrease is associated with
the progression of breast cancer. Lead level was equal in both groups (C = E), and the increased
lead levels may contribute to breast cancer. In beef meat, iron levels were lower in the case group
(C > E) and do not signify breast cancer progression. Zinc level was lower in case group (C < E),
contributing to breast cancer progression. Lead level was also equal in both groups (C = E), and
the elevated lead levels may play a role in breast cancer. The "C" represents the control group, and
"E" represents the experimental or case group. This data is illustrated in Figure 2.

0.45
04 |
0.35 +
03 |

0.25

m Iron (Fe)
0.2

’ M Zinc (Zn)
Lead (Pb)
0.15 +
0.1 +
0.05 -
; L al o L .l . i | ‘ i
E C C C E C E

C E E C E

Absorbance (Abs)

Soil Water Milk Chicken meat Beef meat Breast tissue
Heavy metals accumulation

Figure 2: Heavy metals accumulation in different samples
Discussion

This study was designed to assess the clinical characteristics of BC patients and investigate the
potential role of heavy metals in breast tissues, soil, water, milk, as well as chicken and beef meat
in the progression of breast cancer among Pakistani patients. Additionally, the study sought to
examine the epidemiological, clinical, and pathological trends among women newly diagnosed
with breast cancer in Kerbala Province, located in the Middle Euphrates Area of Iraq.
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In their study, the average age at breast cancer diagnosis was 52.2 + 10.5 years, which closely
aligns with findings from previous studies conducted in Iraq, where the mean ages were reported
as 50 and 51 years, respectively (22). The average age at diagnosis in neighboring countries was
also similar: 51 years in Jordan, 48 years in Saudi Arabia, 49.48 years in Iran, and 51 years in
Turkey (23-26). In contrast, Western countries report a higher average age at diagnosis. According
to the American Cancer Society, only 20% of women newly diagnosed with BC in the U.S. are
under 50 years old (27). This study observed that the majority of breast cancer cases were found
in the 41 to 60-year age group, which accounted for 59.82% of the total cases.

Clinically, BC often presents as a breast mass. In their study, over 75% of women presented with
palpable breast lumps. Other common signs of breast cancer include skin retraction, nipple
inversion, changes in breast size and shape, skin discoloration, discomfort or pain, redness, edema,
and local lymph node masses (28, 29). Invasive ductal carcinoma (IDC) was identified as the most
prevalent histological subtype in their study, comprising 74.3% of all cases, followed by invasive
lobular carcinoma (ILC). These findings align with previous studies from Iraq, which also confirm
IDC as the most common histological type of BC (30). In this study, invasive ductal carcinoma
was the predominant breast cancer type, accounting for approximately 98.63% of cases. Other
types, such as intraductal carcinoma, invasive lobular carcinoma, and Paget disease, were each
represented by only one patient, making up 0.46% of the cases respectively.

In this study, the majority of breast cancer cases were classified as grade II (48.6%) and grade 111
(40%), which is consistent with previous research from Iraq, where grade II and grade III
comprised 58% and 36% of cases, respectively (31). he primary staging system for breast cancer
used in clinical practice is the American Joint Committee on Cancer (AJCC) staging system (32).
In their study, Stage II cases represented half of all diagnoses (50%), aligning with earlier Iraqi
studies that reported Stage Il frequencies of 40.4%, 45%, and 47.5% (31, 33, 34). In this study,
42.92% of patients were diagnosed at Stage I and 39.27% at Stage 111, indicating that many cases
are detected at moderately advanced stages. Only 0.91% of patients were in Stage I, highlighting
the need for improved early detection strategies to shift diagnoses to earlier stages, where the
prognosis is generally more favorable.

Due to the absence of targeted therapies, triple-negative breast cancer (TNBC) is related with high
death rate. In their study, 15.7% of cases were identified as TNBC, a figure consistent with
previous research that reported 15.6%(34, 35). Conversely, hormone-positive breast cancer was
more prevalent in this study, with 68.8% of patients being estrogen receptor positive and 75.7%
progesterone receptor positive. These hormone-positive cases generally have a better survival rate
compared to hormone-negative cancers and benefit from hormonal therapies (30). The receptor
status in this study showed that 54.34% of patients were ER positive, while 45.66% were ER
negative. Similarly, 49.32% of patients were PR positive, and 50.68% were PR negative. HER2
receptor status was positive in 46.12% of patients and negative in 53.88%.
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The accumulation of heavy metals influences cell phenotype by interfering with steroid receptors,
which reduces the effectiveness of antithormone treatments on cancer cells. This effect is linked to
DNA methylation, which increases MGMT levels, induces inflammation, and inhibits the
transcription of ESR genes (36). Furthermore, this process results in a decrease in estrogen
receptors and accelerates the progression of phenotypic simplification (37).

In their research, concentration of 6 heavy metals (Cd, Cu, Fe, Pb, and Zn) were measured in urine
and breast tissue samples of breast cancer patients, following earlier studies that established a
significant relation among heavy metal exposure and BC development (38). In this study,
concentrations of three heavy metals (iron, lead, and zinc) were measured specifically in tissue
samples from breast cancer patients, extending prior research that has shown a strong link between
heavy metal exposure and breast cancer development in Pakistani patients.

In their study, non-significance in iron levels was reported among the tissue samples of the studied
groups (38). In contrast, this study found significantly higher iron (Fe) levels in the case group
than to control group, with mean concentrations of 0.23 + 0.43 mg/L in the case group and 0.05 +
0.04 mg/L in the control group.

Additionally, they reported non significance in zinc levels among the studied groups. This finding
contrasts with the results of another study (39) which identified a significant increase in Pb and Zn
concentrations among breast cancer patients. The study attributed these effects to the metals'
capacity to produce hydroxyl radicals, leading to lipid peroxidation, DNA strand breaks, and
apoptosis. In the present study, zinc (Zn) levels were notably higher in the case group, averaging
0.10 = 0.08 mg/L, compared to 0.03 = 0.02 mg/L in the control group. The elevated zinc
concentration in the case group suggests a potential role in breast cancer development.
Furthermore, they reported non significance in lead level among cancerous and non-cancerous
tissue samples, although lead concentrations were generally high (39). In contrast, this study found
negligible and similar lead (Pb) levels in both groups, with measurements of 0.00 mg/L. The
uniformity in lead levels between the control and case groups suggests that lead does not play a
significant role in breast cancer development among Pakistani females.

Zinc, copper, and iron are also known to contribute to breast cancer development (40). Lead, found
in soil samples, is associated with cancer, nerve damage, weakness in the fingers and wrists,
increased blood pressure, and anemia (7). In this study, it was observed that lead concentrations
were higher in the case group. The increase in lead (Pb) levels in soil samples from the case group
suggests that lead may play a role in BC development.

Iron and lead concentrations in the Tamirabarani River and its tributaries exceed the tolerable
limits, while other metal concentrations remain within acceptable levels. In developing nations,
heavy metals contamination of rivers is a major concern in many cities. These metals can infiltrate
the environment, leading to bioaccumulation and biomagnification (41). In this study, iron (Fe)

levels were higher in the water samples from the case group (E > C), suggesting a significant role

Chelonian Conservation and Biology
https://www.acgpublishing.com/




STUDY OF HISTOLOGICAL FEATURES AND EXPOSURE OF HEAVY METALS IN BREAST TISSUES AND FOOD MATERIALS IN
1524 PROGRESSION OF MAMMARY TUMORS IN BREAST CARCINOMA PATIENTS
in progression of BC. Conversely, zinc (Zn) levels were lower in the case group (E < C), which
may also contribute to breast cancer development, as elevated zinc levels typically play a
protective role. Lead (Pb) levels were lower in the case group (C > E), showed that lead does not
play role in breast cancer development in this context.

Lead (Pb) was identified as very prevalent metal in milk, with levels exceeding the permissible
limit of 0.02 mg/mL set by the Codex Alimentarius Commission (IARC 1991). The mean lead
concentration in milk from various nations ranged from 0.002 to 3.152 mg/mL. In Brazil,
contaminated milk contributed to 72% of the average total daily Pb intake from all foods (42).
Milk samples from developing countries like Egypt, Serbia, and Poland demonstrated 100%
contamination with lead (Pb) levels exceeding the standard limit. In contrast, developing nations
generally exhibited much lower lead contamination in milk, largely due to stricter regulatory
enforcement. In this study, heavy metals in buffalo milk were analyzed. Iron (Fe) levels were
higher in the case group (E>C), indicating a significant role in breast cancer development. Zinc
(Zn) levels remained normal in both groups (E=C) and did not contribute to breast cancer, as
increased zinc levels are more commonly associated with its development. Lead (Pb) levels were
lower in the case group (C<E) in soil and did not play a role in breast cancer development.

In their research, the mean iron concentrations in meat, liver, and gizzard samples were reported
as 6.77 £ 0.24 ng/g, 7.49 = 0.18 ng/g, 9.36 £ 2.96 ng/g, and 5.85 + 1.85 pg/g, respectively. The
distribution of iron concentrations followed the pattern: liver > thigh meat > breast meat > gizzard.
It was observed that chicken had important impact on iron levels (P>0.05) in the examined tissues.
These findings are consistent with results obtained by other investigators studying poultry samples
(43). The obtained results were higher than those obtained by (44), While the obtained results were
lower than those obtained by (45). Iron is an essential dietary element for both humans and animals,
playing a crucial role as a component of hemoglobin. It facilitates the oxidation of carbohydrates,
proteins, and fats, which is important for controlling body weight. Low iron concentrations can
increase susceptibility to gastrointestinal infections, nosebleeds, and myocardial infarctions.
During this study, it was observed that in chicken meat, the concentration of iron was higher in the
control group and decreased in the experimental group, indicating that the reduction in iron levels
in patients (Fe \( C > E \)) does not signify breast cancer progression.

Zinc is known for its antioxidant properties, which help prevent oxidative damage by serving as a
cofactor for copper-zinc superoxide dismutase (Cu/Zn SOD). Zinc deficiency has been linked to
an increased risk of cancer (46). They provides an in-depth look at zinc's role in stabilizing and
regulating intracellular processes such as cell division, immune response, tumor surveillance, and
apoptosis. It also explores how changes in zinc transporter expression may be associated with
cancer development (47). In their study, the mean zinc concentration in meat was found to be
137.4+11.48 ppm, with a range from 67.9 to 222.3 ppm. These values were higher than those
reported in previous studies conducted in the Kingdom of Saudi Arabia. The recommended daily
intake of zinc is between 3300 and 3800 pg (48, 49). During this study, it was observed that the

concentration of zinc decreased in the control group and increased in the experimental group of
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meat. The decrease in zinc levels in the control group (C>E) in the experimental group appears to
play a role in breast cancer progression.

Lead (Pb) is a particularly hazardous element found in meat and other foods, typically at low
concentrations. The primary contributors to increased Pb intake through food include
contamination during food processing or production in areas with environmental contamination.
In the current investigation, the Pb concentration in meat samples ranged from 0.45 to 2.81 ppm,
with an average of 1.809+0.16 ppm. Lead exposure is known to have serious health implications.
In adults, it can lead to increased blood pressure and various cardiovascular issues. In children,
lead exposure is even more concerning as it can impair cognitive development and reduce
intellectual performance (49).The study found that the mean lead (Pb) concentrations in different
poultry samples were as follows: 0.25+ 0.008 pg/g in meat, 0.26+ 0.016 pg/g in liver, 0.31£0.017
ug/g in gizzard, and 0.30+ 0.017 pg/g in thigh meat. The lead concentration levels ranked as liver
> gizzard > thigh meat > breast meat, indicating that liver samples had the highest lead content,
followed by gizzard and meat samples (50, 51). The concentrations of lead in samples was low
(44). Lead tends to bioaccumulate in human tissues and organs, particularly in the liver, gizzards,
and bones, which can lead to various health issues. The biological half-life of lead in bone is
approximately 27 years, making it a long-term concern for health (52). In this study, lead levels
were observed to be higher in the control group compared to the experimental group, indicating
that increased lead levels do not play a significant role in breast cancer development. They found
that the levels of Pb, Cd, As, Zn, Cu, Cr, and Ni were significantly different from the maximum
permissible limits (i.e., P <0.05) (53). In this study, beef meat analysis showed that iron (Fe) levels
were lower in the case group compared to the control group, indicating no significant role in breast
cancer progression. However, zinc (Zn) level was lower in case group, which may contribute to
breast cancer progression.

Conclusion

To conclude, the study found that the mean age of breast cancer patients was 48 years, with most
diagnoses at Stage II. Triple-negative and invasive ductal carcinoma were the most common types.
Lahore had the highest number of patients, with a higher prevalence in urban areas. The
concentrations of metals in breast tissues and various other samples varied. Iron (Fe) and zinc (Zn)
levels were higher in breast tissues of the case group and are significant in breast cancer
development, while lead (Pb) levels showed no significant impact. Iron increased in water and
milk among the case group and contributed to breast cancer, whereas zinc levels were inconsistent,
with both increased and decreased levels playing a role. In soil, Pb increased but did not affect
breast cancer development. In chicken and beef meat, iron and zinc levels decreased in the case
group and were associated with breast cancer progression, while lead levels did not significantly
impact cancer development. To reduce breast cancer risk, enhance early detection efforts and
monitor heavy metal levels in water and milk, particularly focusing on iron and zinc, to mitigate
environmental risks.
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