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ABSTRACT:

Background: Breast cancer is the most common cause of cancer in women. Zinc is a vital trace element in many homeostatic
mechanisms of the body.Copper and zinc are necessary for optimal performance of superoxide dismutase. Hence; the present study
was undertaken for assessing and comparing the serum zinc and copper levels in breast cancer patients and healthy controls.
Materials & methods: A total of 25 breast cancer patients were enrolled in the present study after meeting the inclusion and
exclusion criteria. Another set of 25 subjects were enrolled as healthy controls. Serum samples were obtained from all the patients
and were sent to pathology department for serum element analysis. Auto-analyzer was used and serum levels of copper and zinc
were assessed. All the results were recorded in Microsoft excel sheet and were analyzed by SPSS software. Results: Mean serum
copper levels among breast cancer patients were180.11 pug/dL, while mean serum copper levels among normal controls were 112.70
ug/dL. Mean serum zinc levels among breast cancer patients were 33.19 pg/dL, while mean serum zinc levels among normal
controls were 88.15 ug/dL. While comparing the mean copper and zinc levels among breast cancer patients and healthy controls,
significant results were obtained. Conclusion: Zinc and copper play a definitive role in the pathogenesis of breast cancer.
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INTRODUCTION

Breast cancer is the most common cause of cancer in
women and the second most common cause of cancer
death in women in the U.S. Breast cancer refers to

transferrin, ferritin, ceruloplasmin, albumin and small
molecules including vitamins, act as cell redox balance.*®
Hence; under the light of above mentioned data, the
present study was undertaken for assessing and

cancers originating from breast tissue, most commonly
from the inner lining of milk ducts or the lobules that
supply the ducts with milk."” Cancer cells are very
similar to cells of the organism from which they
originated and have similar (but not identical) DNA and
RNA. This is the reason why they are not very often
detected by the immune system, in particular, if it is
weakened.” The trace elements and some metals have a
significant and vital role in metabolism. Zinc is a vital
trace element in many homeostatic mechanisms of the
body.’

Copper and zinc are necessary for optimal performance of
superoxide dismutase. The process of oxidative stress
mostly occurs in an imbalance of the concentration of
trace elements which is used in the structure of
antioxidant enzymes.Metal ion chelating agents including

comparing the serum zinc and copper levels in breast
cancer patients and healthy controls.

MATERIALS & METHODS
The present study was undertaken in the department of
pathology and it included assessment and comparison of
serum zinc and copper levels in breast cancer patients and
healthy controls. Ethical approval was obtained from
institutional ethical committee and written consent was
obtained from all the patients after explaining in detail the
entire research protocol.
Exclusion criteria for the present study included:

e Diabetic subjects,

e Hypertensive subjects,

e Subjects with presence of any form of metabolic

disorder
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A total of 25 breast cancer patients were enrolled in the
present study after meeting the inclusion and exclusion
criteria. Another set of 25 subjects were enrolled as
healthy controls. Serum samples were obtained from all
the patients and were sent to pathology department for
serum element analysis. Auto-analyzer was used and
serum levels of copper and zinc were assessed. All the
results were recorded in Microsoft excel sheet and were
analyzed by SPSS software. Chi- square test was used for
assessment of level of significance. P- value of less than
0.05 was taken as significant.

RESULTS

In the present study, a total of 25 breast cancer patients
and 25 healthy controls were analyzed. Mean age of the
patients of the breast cancer group was 39.5 years, while
mean age of the patients of the control group was 42.8
years. Mean serum copper levels among breast cancer
patients were 180.11 pg/dL, while mean serum copper
levels among normal controls were 112.70 pg/dL. Mean
serum zinc levels among breast cancer patients were
33.19 pg/dL, while mean serum zinc levels among
normal controls were 88.15 pg/dL. In the present study,
while comparing the mean copper and zinc levels among
breast cancer patients and healthy controls, significant
results were obtained.

Table 1: Age-wise distribution

DISCUSSION

Breast cancer is the world’s most common cancer among
women, and it is the most likely reason that a woman will
die from cancer. Breast cancer is becoming an
increasingly urgent problem in low- and middle-income
countries (LMICs), where incidence rates, historically
low, have been rising by as much as 5 percent per year.®
High-income countries (HICs) report the highest breast
cancer incidence rates, but these countries have also made
the most progress in improving outcomes. In 2010, the
majority of the 425,000 global breast cancer deaths
occurred in LMICs, and that percentage is expected to
grow.7’9

Breast tumors wusually start from the ductal
hyperproliferation, and then develop into benign tumors
or even metastatic carcinomas after constantly stimulation
by various carcinogenic factors. Tumor
microenvironments such as the stromal influences or
macrophages play vital roles in breast cancer initiation
and progression. The mammary gland of rats could be
induced to neoplasms when only the stroma was exposed
to carcinogens, not the extracellular matrix or the
epithelium.

Parameter Breast cancer group Control group
Age group (years) Less than 30 3 5

30 to 40 12 9

More than 40 10 11

Total 25 25

Table 2: Comparison of serum copper and zinc levels

Parameter Breast cancer group Control group p- value
Serum copper levels (ug/dL) | 180.11 112.70 0.00*
Serum zinc levels (ug/dL) 33.19 88.15 0.02*

*: Significant

Graph 2: Comparison of serum copper and zinc levels
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Macrophages can generate a mutagenic inflammatory
microenvironment, which can promote angiogenesis and
enable cancer cells to escape immune rejection. Different
DNA methylation patterns have been observed between
the normal and tumor-associated microenvironments,
indicating that epigenetic modifications in the tumor
microenvironment can promote the carcinogenesis.'"
""Hence; under the light of above mentioned data, the
present study was undertaken for assessing and
comparing the serum zinc and copper levels in breast
cancer patients and healthy controls.

In the present study, a total of 25 breast cancer patients
and 25 healthy controls were analyzed. Mean age of the
patients of the breast cancer group was 39.5 years, while
mean age of the patients of the control group was 42.8
years. Mean serum copper levels among breast cancer
patients were 180.11 pg/dL, while mean serum copper
levels among normal controls were 112.70 pg/dL. Mean
serum zinc levels among breast cancer patients were
33.19 pg/dL, while mean serum zinc levels among
normal controls were 88.15 pg/dL. Ahmadi N et al
examined the trace element serum levels in women with
breast cancer before and after chemotherapy .Sixty
patients were studied undergoing specialist. First
sampling was taken before chemotherapy (after 4 weeks
of surgery) and second sampling was taken after the
completion of 3 courses of chemotherapy, approximately
9 weeks after the first chemotherapy. The patients took
Adriamycin 60mg/m2 Cytoxan 600mg/m2. Serum zinc
and iron levels were measured using standard
spectrophotometric method. Measurement of serum
copper was done by atomic absorption spectroscopy.
Serum zinc and iron levels in women after chemotherapy
significantly decreased (p<0.001), however, the serum
level of copper increased but was not significant
(P=0.676). Their findings demonstrated significant
decrease in zinc and iron levels in breast cancer patients
after 3 courses of Adriamycin and Cytoxan
chemotherapy."

In the present study, while comparing the mean copper
and zinc levels among breast cancer patients and healthy
controls, significant results were obtained. In another
study conducted by Pavithra V, authors estimated the
serum levels of calcium, copper, magnesium, iron,
phosphorus and zinc and determine their role in causing
breast cancer in female patients. Newly diagnosed female
patients with breast cancer in the age group of 30-60 y
attending Oncology clinic were included in the study.
Serum was separated and tests were performed according
to standard procedure for each metal ion on the same day.
The estimation of metal ions was done by UV-Visible
Spectrophotometer-CHEM 7. The study was conducted
on 54 female patients with breast cancer and 54 female
controls with mean age of 47.248.14 y and 46.8+8.4 y
respectively. There was statistically significant increase in
serum levels of calcium, copper, iron and phosphorus in
patients with breast cancer when compared to controls.
The increase in serum levels of magnesium was
insignificant. A statistically significant decrease in serum

zinc levels was observed in patient with breast cancer
when compared to controls. The study highlighted the
role of calcium, copper, iron, phosphorus, magnesium and
zinc in the pathogenesis of breast cancer.'*

CONCLUSION

Under the light of above obtained results, the authors
conclude that zinc and copper play a definitive role in the
pathogenesis of breast cancer. However; further studies
are recommended.
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