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Abstract
Cancer is an abnormal proliferation of cells in a tissue or organ that causes the cells to change
their nature, eventually producing a lump or mass and spreading to other regions of the body in most
cases. The aim of this study is to evaluate the serum level of apelin in postmenopausal breast cancer
women patient and compared with control group. Serum samples were collected from 90 women were
30 of these women were control and 60 women were breast cancer patients attending to cancer center
in Kirkuk city/ Iraq from November 2021 to April 2022. Postmenopausal breast cancer women ages
were above 46 years, who were proved to be suffering from breast cancer whether a unilateral or
bilateral breast affected who agree to participate in this study. The results showed increased the level of
apelin in breast cancer women (2.18±0.66) ng/ml rather than control (0.19±0.10) ng/ml with a highly
significant increase (P≤0.01) in total postmenopausal breast cancer women compare with healthy
control. Elevated apelin levels are more common in metastatic breast cancer patients than with other
tumor markers therefore, it is considered as a marker in breast cancer.
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Introduction
Breast cancer (BC) is the most common
cancer in women, with an incidence that rises
dramatically with age. The average age at
diagnosis of breast cancer is 61 years, and the
majority of woman who die of breast cancer are
age 65 years and older. Major improvements in
public health and medical care have resulted in
dramatic increases in longevity.Its etiology and
causative factors are complex and interlinked
which
includes
family
history,
gene
susceptibility, hormone, diet, lifestyle factors
and environmental exposures(1,2). Symptoms,
including pain, sleep disturbance, anxiety, and
fatigue; at the same time, they have less
frequent contact with health care providers.
Pain commonly co-occurs with other symptoms
and the combination of symptoms contributes
to the amount of distress experienced by
survivors(3,4). Risk Factors include genetic
predisposition and family history, natural
estrogen, estrogen in pharmaceutical products –
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the oral contraceptive “The Pill” and HRT
(Hormone Replacement Therapy), weight gain
and lack of exercise, alcohol consumption and
other risk factors (5).
Screening of healthy women is associated
with the detection of tumors that are smaller,
with lower odds of metastasis. Diagnosis include
specimen processing and evaluation, predictive
tumor markers imaging, staging physical
examination, mammography, or ultrasound for
the diagnostic work-up of a patient with newly
diagnosed breast cancer is usually sufficient for
local regional staging (6,7).
Adipose tissue is active endocrine organ that
releases many metabolically active peptide
hormones, cytokines ,chemokines and
adipokines(8,9).
Apelin is a novel adipocytokine produced by
white adipose tissue,Apelin is an endogenous
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peptide identified as a ligand of the G proteincoupled receptor APJ. Apelin belongs to the
family of adipokines, which are bioactive
mediators released by adipose tissue. Extensive
tissue distribution of apelin and its receptor
suggests that it could be involved in many
physiological processes including regulation of
blood pressure, body fluid homeostasis,
endocrine stress response, cardiac contractility,
angiogenesis,
and
energy
metabolism.
Additionally, this peptide participates in
pathological processes, such as heart failure,
obesity, diabetes, and cancer(10,11).
Patients and methods
After informed consent from each subject, a
full information were obtained using a
questionnaire that include age, name, education,
residence, marital status, last menstrual period
(LMP), smoking as well as the following
information about:1. Family history of breast cancer.
2. Medical history for any previous and recent
illness and the type of treatment.
3. Family history of other cancer.
4. Drugs
intake
especially
combined
contraceptive pills and Non-Steroidal AntiInflammatory Drugs (NSAIDs).
5. Treatment: classified depending on the type
of treatment for breast cancer patients as
following: chemotherapy, surgery, radiation
mixed (two or more of treatment).

Serum samples were collected from 90
women were ,30 of these women were control
and 60 women were breast cancer patients
attending to cancer center in Kirkuk Oncology
Center from November 2021 to April 2022.
Postmenopausal breast cancer women ages
were above 46 years. Five milliliters (mls) of 588
venous blood were drown from each patients
and controls by vein puncture left to clot, and
then centrifuged at 4000 r.p.m. for 15 min.
Serum was separated and stored at -20 C until
time of analysis. The Apelin levels were
estimated
by
using
Enzyme
Linked
Immunosorbent Assay (ELISA) Sunlong Biotech
Company kits with the sandwich method (12).
Statistical analysis was done by using SPSS,
2001 statistical program, and a comparison was
made between various groups, which were
evaluated by t-test. The level of statistical
significance was calculated at (P˂0.05).
Results
The mean±SD of Apelin levels for
Postmenopausal breast cancer women were
(2.18±0.66) ng/ml and control (0.19±0.10)
ng/ml respectively with highly significant
increase (P≤0.01) when compared with control
group as shown in table (1) and Figure (1). The
level of Apelin in all stages of postmenopausal
breast cancer women was (2.42±0.48) ng/ml,
(1.95±0.76)
ng/ml,
(2.26±0.57)
ng/ml,
(2.17±0.81) ng/ml respectively.

Table (1):- Levels of Apelin (ng/ml) in Postmenopausal Breast Cancer Women and Controls
Groups

No. of Individuals

Mean ±SD

P value

Of Apelin
Breast cancer Women

60

2.18±0.66
*P

Controls
*P

30

≤ 0.01

0.19±0.10

≤ 0.01: - highly significance
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Figure (1): Apelin (ng/ml) in postmenopausal breast cancer women and controls
The mean±SD of Cholesterol levels for
breast cancer women were (179.0±25.36) mg
/dl and control (116.13±42.72) mg /dl

respectively with highly significant increase
(P≤0.01) when compared with control group as
shown in table (4.7) and Figure (4.7).

Table (2):- Levels of Cholesterol (mg /dl) in Postmenopausal Breast Cancer Women and Controls
Groups

No. of Individuals

Mean ±SD

Breast cancer Women

60

179.0±25.36

Controls

30

116.13±42.72

*P

≤ 0.01

≤ 0.01: - highly significance
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Figure (2): Cholesterol (mg /dl) in postmenopausal breast cancer women and control
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The mean±SD of Triglyceride levels for breast cancer women were (147.3±41.54) mg/dl and control
(118.03±34.99) mg/dl respectively with no significant increase (P > 0.05) when compared with control
group as shown in table (4.8) and Figure (4.8).
Table (3):- Levels of Triglyceride (mg/dl) in Postmenopausal Breast Cancer Women and Controls
Groups

No. of Individuals

Breast cancer Women

60

Mean ±SD

P value

147.3±41.54
***P

Controls
***P

30

> 0.05

118.03±34.99

> 0.05: - no significance
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Figure (3): Triglyceride (mg /dl) in postmenopausal breast cancer women and controls
The mean±SD of HDL levels for breast cancer
women were (47.03±8.8) mg /dl and control
(51.0±5.0) mg /dl respectively with no

significant decrease (P > 0.05) when compared
with control group as shown in table (4.9) and
Figure (4.9).

Levels of HDL (mg/dl) in Postmenopausal Breast Cancer Women and Controls
Groups
Breast cancer Women

No. of Individuals
60

Mean ±SD

P value

47.03±8.8
***P

Controls
***P

30

> 0.05

51.0±5.0

> 0.05: - no significance
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Figure (4): HDL (mg /dl) in postmenopausal breast cancer women and controls
Discussion
The present study showed that apelin was
increased in postmenopausal breast cancer
women and there was a highly significant
difference (P≤0.01) when compared with
control group. The most common type of breast
cancer is ductal carcinoma, which begins in the
lining of the milk ducts (thin tubes that carry
milk from the lobules of the breast to the
nipple). Another type of breast cancer is lobular
carcinoma, which begins in the lobules (milk
glands) of the breast. Invasive breast cancer is
breast cancer that has spread from where it
began in the breast ducts or lobules to
surrounding normal tissue. Breast cancer occurs
in both men and women, although male breast
cancer is rare (13-15).
In the present study, the maximum level of
Apelin in stage 1 when compared with other
stages that due to the subsequent local apelin
expression would favor triple negative breast
cancer growth in a direct manner, the apelin
promoted tumor proliferation and invasion via
ERK1/2 in the MCF- 7 cell line. Apelin is also
found abundantly secreted in the milk, and the
mammary gland contains a high level of preproapelin mRNAs and apelin protein (16). Apelin
is a novel angiogenic factor and other studies
suggest that apelin promotes angiogenesis,
lymphangiogenesis and tumor growth in vivo.
eISSN 1303-5150

Given the increased apelin levels in milk and
mammary tissue, increased serum apelin levels
demonstrated in this study, and the apelin’s
proven important role in carcinogenesis, apelin
is considered a promising molecule for the
targeted treatment of BC patients(17-18).
Changes in concentration of serum lipids in
patients with breast cancer will result in an
increased production of tumor necrosis factoralpha (TNF-α) and inhibition of adipose
lipoprotein lipase activity by insulin these
changes will impair the catabolism of very lowdensity lipoprotein cholesterol (VLDL-c), which
is influenced by dietary fat intake, alcohol
consumption,
body
weight,
pregnancy,
endogenous hormones, smoking and physical
inactivity. Besides this, proliferating cells such
as cancer cells have increased requirement of
cholesterol and facilitate lipid biosynthesis and
metabolism that will finally leads to increased
serum cholesterol level in patients with breast
cancer. In addition, since cholesterol is
transported
by
low-density
lipoprotein
cholesterol (LDL-c) and high-density lipoprotein
cholesterol (HDL-c), abnormal serum level of
LDL-c and HDL-c is associated with breast
cancer and its normal serum level is considered
as prognostic marker for breast tumor (23).
The exact mechanism of hypertriglyceridemia
and decreased HDL concentration in breast
www.neuroquantology.com
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cancer patients is not known. However, it has
been suggested that lipoprotein lipase LPL may
regulate the clearance of TG from blood to tissue
and its activity in adipose tissue decreases in
cancer
patients
contributing
to
hypertriglyceridemia. Since precursor particles
of HDL are thought to derive from lipolysis of
TG and the LPL activity decreases in cancer,
increased plasma TG may be one of the factors
for lower HDL concentration observed in this
study (24).
CONCLUSIONS
Apelin
levels
were
increased
in
postmenopausal breast cancer women as a
marker to diagnose this type of cancer and to
differentiate the stages of breast cancer.
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