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A B S T R A C T

Ovarian cancer is the most common and most lethal gynecologic malignancy. It is one of the most leading
cancers in Indian women. The urge for the early detection of ovarian cancer continues to be one of the most
important issues in women’s health care. The cause for ovarian cancer may be due to increased oxidative
stress, heredity, dietary deficiency etc. As zinc is essential for cytotoxic/tumor suppressor effect and it plays
very important role in cancer progression. In ovarian cancer the level of zinc in blood is usually decreased.
So, the hypothesis of the study is to know the association between the serum zinc levels and the ovarian
cancer marker, CA125. Aim of the study is to correlate the serum Zinc levels with serum CA 125 in healthy
controls and ovarian cancer subjects.
Totally 90 subjects are enrolled in the study. Out of this 74 were controls and 16 were ovarian cancer
subjects. The serum CA 125 was increased in ovarian cancer patients compared to controls. Whereas,
serum Zinc was decreased in ovarian cancer patients compared to controls. As well as there was indeed a
strong association of serum Zinc and CA 125 in ovarian cancer patients.
Hence measurement of serum Zinc, an inexpensive assay could be used as an auxiliary marker along with
CA 125 in screening of ovarian cancer.

© 2019 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

Cancer can be defined as a cluster of diseases which involves
the alterations in the expression and status of multiple genes
that bring together a survival advantage and undiminished
proliferative agility to somatic or germinal cells.1 Mutations
primarily occur in three main classes of genes (proto)
oncogenes, tumor suppressor, and DNA repair genes; all
these together contribute to the development of cancer
genotype and phenotype. These mutations can be caused by
physical mutagens like X-rays or ultraviolet rays, chemical
mutagens like reactive oxygen species, biological agents
like viruses and bacteria. These mutated cells attain the
ability to resist the natural and inherent death mechanisms
of the cell, namely apoptosis which is coupled with impaired
regulation of cell proliferation. Tumor markers are the
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biochemical entities which indicate the presence of tumors.
In clinical perspective, it is a molecule found in body fluids.
These are the measureable entities that a re associated
with malignancies.1 They are produced primarily by the
malignant cells or they can also be produced by other
tissues in response to the tumors. They are then released
into circulation 2and thus can be detected and measured
in blood. They are produced at levels which are directly
proportional to the degree of the differentiation and mass
of the tumor. They are hence not used as the primary
modalities for diagnosing the cancer but rather are used in
clinical practice to support the diagnosis and prognosis.1,2

Cancer antigen 125 or carbohydrate antigen 125
abbreviated as CA-125 is a glycoprotein of molecular
weight 200-2000 kDa.3–5 It is the largest membrane
bound protein expressed on the surface of the cell that is
subjected to metaplastic transformation to mullerian- type
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epithelium or added into body fluid in soluble form.4 The
normal level of CA -125 is 0-35 U/ml in blood.6 Studies
have reported its elevation in malignant conditions, like
ovarian cancer, breast cancer, mesothelioma, non-Hodgkin
lymphoma, gastric cancer, leiomyoma and leiomyosarcoma
of gastrointestinal origin. Elevation is also seen in
certain benign conditions such as endometriosis, pregnancy,
menstruation, liver diseases and congestive heart failure, in
addition to all these it is also raised in infectious disease,
tuberculosis.4,7 It plays a crucial role in advancement and
proliferation of tumor by various mechanisms. It acts
by immune system evasion, metastatic invasion, induced
motility, chemotherapy resistance. Hence it is the most
frequently studied tumor marker for early detection of
ovarian carcinoma. It is both used in diagnostics and
prognostics. Nevertheless, recently it is used as a tool in
diagnosis and prognosis of ovarian cancer. Hence CA-125
testing is not specific because it can give rise to false positive
results.8 This test is not sensitive too, as every ovarian
cancer patient does not show elevated CA-125 level.9

Zinc is the multipurpose trace element. It is of utmost
importance, required for the normal functioning of the
cells. It is required to regulate the immune system
as well as to direct the cellular effects resulting in the
regulation of gene expression, bioenergetics, metabolic
pathways, signal transduction and cell invasion. It
plays a key role in cell division, cell growth, wound
healing, it also acts as a cofactor for various structural
and functional proteins.10 Unlike adults, infants, children,
adolescents, pregnant, and lactating women have increased
demand for zinc and thus, these are vulnerable to zinc
deficiency.11 It has its unique role in chronic diseases such
cancer, diabetes, depression, Wilson’s disease, Alzheimer’s
disease, and other age-related diseases.12 Gastrointestinal,
epidermal, central nervous, skeletal, reproductive systems
are the organs most affected clinically by zinc deficiency.13

Hence in ovarian cancer, zinc deficiency is appreciated.14

Alterations in zinc homeostasis contribute to the severity
of the cancer.10 The prolonged deprivation of zinc renders
a person more susceptible to injury induced by oxidative
stress. Zinc is known to be a very important component
of DNA binding proteins with zinc fingers. It is also a
component of copper/zinc superoxide dismutase and several
proteins involved in DNA repair. Hence it plays pivotal role
in the functions of transcription factor, antioxidant defense
system and DNA repair.10

This study is conducted to know the association of zinc
with CA 125. Hence this study may aid in the cancer
screening or remission.

As zinc is essential for cytotoxic/tumor suppressor effect
and it plays very important role in cancer progression.
In ovarian cancer the level of zinc in blood is usually
decreased. So, the hypothesis of the study is to know the
association between the serum zinc levels and the ovarian

cancer marker, CA125.
Aim of the study is to correlate the serum Zinc levels

with serum CA 125 in healthy controls and ovarian cancer
subjects.

2. Objective of the Study

1. To compare CA 125 in controls and in ovarian cancer
group.

2. To compare serum Zinc in controls and in ovarian
cancer group.

3. To correlate serum Zinc with CA 125 in controls.
4. To correlate serum Zinc with CA 125 in ovarian cancer

group.

3. Materials and Methods

3.1. Study design

Prospective, cross sectional study.

3.2. Study period

January 2018- August 2018

3.3. Sample size

A sample size of 80 is required to estimate the correlation at
90% power with 5 % of level of significance.

3.4. Study centre

Department of Biochemistry, Kasturba Medical College
Manipal, Manipal Academy of Higher Education.

3.5. Ethical statement

The study was carried out after obtaining approval from
the Institutional Ethics Committee of Kasturba Hospital,
Manipal (IEC: 130/2018).

3.6. For collection of blood sample

Anonymized left over samples of the serum came for the
Clinical Biochemistry department for the estimation of CA
125

3.7. Inclusion and exclusion criteria

3.7.1. Inclusion
All patients in the age groups of 20 -60 years for whom CA
125 was requested for testing were included in the study.

3.7.2. Exclusion
Patients with diarrhea, Wilson’s disease, sickle cell disease,
chronic liver disease, chronic kidney disease and pregnancy.
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3.8. Estimation of serum zinc

3.8.1. Method
Zinc Kit (Colorimetric method)

3.8.2. Principle
In the alkaline medium zinc reacts with Nitro-PAPS. A
purple colored complex is formed. The amount of zinc
present in the sample is directly proportional to the intensity
of the color formed by the complex. The absorbance of
which is measured at 575 nm.

Zinc + Nitro-PAPS →P Purple colored product.

3.9. Calculations

Zink in µg/dl = Abs. T
Abs. S ∗200

3.10. Estimation of CA125

3.10.1. Method
The electrochemiluminescence immunoassay “ECLIA” is
intended for use on Elecsys and cobase immunoassay
analyzers.

3.10.2. Principle
This method is based on Sandwich principle.

3.11. Assay procedure

3.11.1. 1st incubation
A sandwich complex is formed by mixing 20µL of the
test sample, a biotinylated monoclonal CA 125-specific
antibody, and a monoclonal CA 125-specific antibody
labeled with a ruthenium complex.

3.11.2. 2nd incubation
After addition of streptavidin- coated micropraticals, the
complex becomes bound to the solid phase via interaction
of biotin and streptavidin.

The reaction mixture is then aspirated into the measuring
cell where the microparticals are magnetically captured onto
the surface of the electrode. Unbound substances are then
removed with ProCell/ProCell M. Application of voltage
to the electrode then induces chemiluminescent emission
which is measured by a photomultiplier.

Results are determined via calibration curve which is
instrument- specifically generated by 2-point calibration and
a master curve provided via the reagent barcode.

4. Results

In Table 2 CA 125 and serum Zinc showed significant
difference across control and ovarian cancer.

As per Table 3, serum Zinc showed a negative correlation
with CA 125 in control group. And the correlation is
significant.

5. Discussion

In the present study, the research population was made up of
90 participants in total; 74 in control group and 16 in ovarian
cancer group. The study found that CA125 was significantly
higher in ovarian cancer group when compared with control
(Table 2). In previous study, Bastet al. has also shown
the elevated levels of CA 125 in ovarian cancer patients.4

Some authors suggested the cause for the elevated levels of
serum CA 125 in ovarian carcinoma was due to a proteolytic
event which catalyzes the shedding of CA 125 from the
tumor cell surface, whereupon this shed ectodomain could
be measured in the circulating blood. The membrane type-1
metalloproteinase is upregulated in ovarian cancer and this
enzyme is responsible for the proteolytic cleavage of CA
125 from the tumor cell surface.14 Hence the level of serum
CA 125 is increased in ovarian cancer.

Whereas, serum Zinc was found to be significantly
higher in control group as compared to ovarian cancer group
(Table 2).

The present study showed a mild negative correlation
between serum zinc and CA 125 in the control group
(Table 3), which means as CA 125 increases serum Zinc
level decreases. Study by Das et al. revealed that the
intra-membrane cleavage of CA125 is by an enzyme site-
2 protease.15 This enzyme cleaves it from the membrane
and eventually CA 125 is released into the blood. Site-
2 protease is an intra-membrane metallop rotease which is
zinc dependent.15 And hence as level of CA 125 increases,
there is increased synthesis of site-2 protease which is zinc
dependent and hence intracellular level of zinc decreases.16

This results in increased uptake of zinc from the blood
which decreases the level of zinc in the blood.

In the present study the serum Zinc was significantly
decreased in ovarian cancer compared to control [Table 4]
and also serum Zinc showed a strong negative correlation
with CA 125, which means as serum Zinc decreases the
CA 125 level in the serum increases. The reason for
decrease in serum Zinc level may be due to SLC39A4
(ZIP4) transporter, which is upregulated in ovarian cancer.17

ZIP4 is a cell membrane zinc transporter which helps
in the uptake of serum Zinc. Hence when ZIP4 is
upregulated serum zinc levels may decrease. ZIP4 is also
reported to be upregulated in pancreatic cancer. ZIP4,
in pancreatic cancer regulates the cancer cell growth by
activating IL6-/STAT3 pathway via zinc finger transcription
factor CREB.18 This results in increased levels of IL-6
in the serum. Studies have reported that serum levels of
IL-6 are high in patients with ovarian cancer. Hence it
is possible that a similar mechanism may be involved in
ovarian cancer cell growth. The low levels of zinc may also
be due to RSF1 (Remodeling and Spacing Factor 1) which
is also upregulated in ovarian cancer.19 Overexpression of
RSF1 gene stimulates cell proliferation and transforms non
neoplastic cells to neoplastic cells. RSF1 is also involved in



604 Maradi, Khader and Kishan K / International Journal of Clinical Biochemistry and Research 2019;6(4):601–605

Table 1: Assay procedure

Addition sequence Blank (ml) Standard (ml) Test (ml)
Working reagent 1.0 1 1.0
Distilled water 0.05 - -
Zinc standard - 0.05 -
Sample - - 0.05

Table 2: Comparison of CA 125 and serum Zinc among control, ovarian cancer

Variable Control (n =94) Median(Q1,Q3) Ovarian cancer (n =16) Median(Q1,Q3) *p Value
CA 125 15.15(8.82, 46.52) 371.35(58.55, 974.0) <0.001#

ZINC 72.00(48.75, 96.0) 30.00(10.83, 50.0) <0.001#

*Mann-Whitney test
# Significant

Table 3: Correlation of serum Zinc with CA 125 in control group

Variables r Value *p Value
Zinc CA 125 -0.484 <0.001#

*Spearman’s correlation
# -significant

Table 4: Correlation of serum Zinc with CA 125 in ovarian cancer group

Variables r Value *p Value
Zinc CA 125 -0.706 0.002#

*Spearman’s correlation
# -significant

the development of chemo resistant ovarian cancer by acting
as a positive regulator of NF-κB induced gene expression.20

RSF1 is a Zinc containing protein and the upregulation of
this protein leads to increased need for zinc.19 Hence the
serum levels of zinc may decrease due to the uptake of
zinc by the cancerous cells. Previous studies have also
shown that cytoplasmic copper/zinc superoxide dismutase
(Cu/Zn SOD) is also overexpressed in ovarian cancer.21,22

Superoxide dismutase is an important enzyme involved in
cancer progression since it neutralizes the effect of Reactive
oxygen species (ROS), hence preventing ROS induced
apoptosis. Overexpression of this enzyme increases the
need for zinc and hence the serum levels of zinc decreases.23

To conclude, though this study was carried out on a small
group of ovarian cancer patients has indeed revealed that
there exists a difference in the distribution of zinc between
control and ovarian cancer group and also there exists a
strong association of serum Zinc and the tumor marker
CA125. Hence measurement of serum Zinc, an inexpensive
assay could be used as an adjunct marker along with CA 125
in screening of ovarian cancer.

6. Source of funding

None.

7. Conflict of interest

None.
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