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Abstract

This study aimed to estimate serum visfatin and zinc levels among breast cancer patients who are obese and those
who are not, in contrast to healthy controls. Elevated wvisfatin and reduced zinc levels were observed in patients,
suggesting potential roles in breast cancer development.

Materials and Procedures

132 Iraqi women aged 20-70 years with a BMI of 18.5-30 kg/m? were included in a case-control study (66 of
whom had breast cancer and 66 of whom were healthy controls).. Blood samples were collected and analyzed for
visfatin and zinc levels. Data were statistically evaluated using SPSS, with p<0.05 considered significant.

Results

Breast cancer patients showed significantly higher visfatin levels (1.54+0.25, p<0.001) and lower zinc levels
(68.61£21.77) compared to controls. Howewver, when comparing obese to non-obese subgroups, differences in visfatin
and zinc levels were not statistically significant.

Conclusion

Higher visfatin and lower zinc levels are associated with breast cancer presence, regardless of obesity status. These
markers may be useful in understanding breast cancer pathogenesis, though further research with larger samples is
necessary.
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Among the numerous prevalent malignant tumors that affect women is breast cancer. A wide range of
internal and environmental factors can influence the onset and progression of breast cancer [1-3]. Its
prevalence is linked to environmental factors, bad lifestyle choices, and social-psychological factors. Five
to ten percent of breast cancers have been found to be caused by genetic mutations and family history,
whereas twenty to thirty percent are caused by possibly modifiable variables [4]. The cells of the breast are
where breast cancer starts. The ability of a collection of cancer cells to invade and destroy nearby tissue is
known as a malignant tumor. It may also spread throughout the body. Sometimes changes occur in breast
cells that affect their ability to divide or function normally. Cysts and atypical hyperplasia are non-
cancerous breast disorders that can result from these changes. Moreover, they may result in benign cancers
such intraductal papillomas [5].The incidence of breast cancer, which ranks first globally, has increased
over the past few years (17.6% and 15.6%, respectively), despite the fact that both the incidence
(36.1/105) and death (8.8/105) are extremely low worldwide. Breast cancer is a significant public health
problem since its incidence and burden are rising globally [6]. Significant behavioral/lifestyle,
environmental, and genetic factors contribute to the complexity of breast cancer. To better understand
the incidence of breast cancer and promote early detection, the current review aimed to investigate the
epidemiology and risk factors associated with the disease globally. Breast cancer is mostly caused by genetic
factors, especially family history; diet and obesity—Women are growing more and more obese and
consuming a diet that tends to be higher in fat as our country's quality of life improves; smoking and
drinking; and ionizing radiation. Pregnancy, nursing, and menstruation are additional variables that may
also affect the incidence of breast cancer [7].Pre-B-cell colony-enhancing factor (PBEF), another name for
the adipocytokine visfatin, is secreted by human peripheral blood cells. A single The enzymatic function
of its intracellular form, nicotinamide phosphoribosyl transferase NAMPT), in the nicotinamide adenine
dinucleotide NAD+ salvage pathway has been found [8]. The abnormal expression of visfatin in several
forms of cancer The cases in which it was detected in tumors or plasma, as well as the substantial
correlation between raised levels of circulating visfatin and an increased risk of cancer, illustrate its clinical
significance in the progression of cancer [9].The NF-B pathway was triggered by visfatin's upregulation of
Notchl, which, according to one study, also promoted the growth of breast cancers [10].
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Furthermore, the effect of visfatin on the growth of MCFE-7 and MDA-MB-231 breast cancer cells was
greatly reduced by treatment with AKT and ERK1/2 inhibitors [11]. Inducing MCE-7 cell proliferation
and increasing intracellular and extracellular NAD concentrations with visfatin was also observed by
another group. They showed that by blocking the enzymatic activity of visfatin, the impact could be
reversed [12].The role of zinc varies according to the type of cancer. One of the main causes of
chromosomal instability in some cancers, telomere attrition, has been found to be reduced by high zinc
levels [13]. Additionally, a decline in the occurrence of micronuclei [14], chromosomal fragments used as
markers for chromosome instability [13],has been associated with elevated zinc levels. Zinc appears to
preserve DNA integrity and may therefore help prevent the spread of cancer. Zinc transporters, which
are necessary for cell proliferation, are more active in some cancers, and this has been linked to a poorer
prognosis [15]. Zincrelated protein regulation is also influenced by the kind and stage of cancer.

MATERIALS AND METHODS

This investigation was performed at the research facility of Biochemistry Department, College of

Medicine, University of Babylon.

The subjected in this prospective case-control study, including a total of 132 Iraqi subjects aged ranged

(20-70) years & BMI (18.5-30) Kg/m?, the (66) patients with breast cancer which considered group one

(G1) attended Hilla Teaching Hospital Medical City Consulting clinic of oncology department in Babylon

province, Hilla city from April 2024- 5/1/2025. Apparently, healthy control group consists of (66)

subjects considered as group two(G2).

Five (5)ml of blood were collected from all groups by venipuncture: -

1. Three (3) ml of blood sample was incubated at 37c for 15 min to clot then centrifuge at 4000 rpm for
10 min, the serum obtained was frozen until analysis.

Statistical analysis :-

Standard deviation (M £ SD) and means are used to describe the data. The SPSS Windows software (SPSS

Inc., Chicago, IL) was utilized to compare the phenotypic data between the control and breast cancer

groups using the Student T-test. In all statistical analyses, P (two-tailed) values below 0.05 were deemed

statistically significant.

RESULT & DISCUSSION

Demographic Characteristics.

Customized samples were collected from 66 breast cancer patients in special centers for cancer patients
in Karbala and Babylon.

Table: Comparison of Anthropometric and Demographic Characteristics Between Breast Cancer Patients
and Control Group.

_
65.32+6.3 66.32:826 | 32+8 26 0 292N5

65 (65-69) 68 (66-70)

| 163.12+4.67 163.32+5.65
High 562N

| 24.54+2.08 24.86+2.94 0707
| 24.51 (24.34-24.84) 24.62 (23.8825.1) '
| 47.73¢11.51 47.44+11.36 5.900°
| 46.5 (41-53) 45.5 (42-50)

Data presented as median (5-95% confidence interval)

NS: None statistical significance (p>0.05)
Comparison made using Mann-Whitney test.

Body weight (k
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A body mass index greater than 30 is considered obesity, a chronic illness that is becoming increasingly
common worldwide and that causes serious health issues in the majority of nations [16]. According to the
World Health Organization, 25% of women worldwide are overweight (BMI of 25 kg/m2), and 15% are
obese (BMI of 30 kg/m2). [17] These figures are still on the rise.Although obesity has been shown to be
a risk factor, it is generally accepted that it is not a very good predictor of breast cancer [18]. While the
incidence of HR-negative breast cancer was constant, that of HR-positive breast cancer rose as BMI rose.
During screening and later in life, more tumors were found in obese women, even though the false-
negative rate was similar across a wide range of BMIs [19].In a review, Zahmatkesh et al. evaluate the
chances ratio of overweight and obesity as risk factors for breast cancer [20]. It has been discovered that
being overweight or obese is significantly linked to an elevated risk of breast cancer. The prognosis of
patients with triple-negative breast cancer (TNBC) has been evaluated in relation to obesity by Harborg
et al. [21]. The review's findings suggest that being overweight is linked to a decreased overall and disease-
free survival rate for TNBC patients. The findings remain controversial despite the fact that the
relationship between BMI and breast cancer risk has generated a lot of interest. [22,23] As a result, the
current meta-analysis and systematic review of the association between breast cancer and BMI are in the
forefront.
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Figure: The Level of Visfatin and Zinc in breast cancer

In our current study of the same patients, we also examined visfatin levels and their relationship to
disease. Visfatin levels were elevated in patients compared to healthy women, where (1.54+0.25, P-value
<0.001) was present. Because of its essential role in NAD+ synthesis, its role in cellular energy metabolism
and cancer biology has been an emerging area of research. Its association with cellular functions, such as
DNA repair, cell survival, and metabolic regulation, makes it a potential target for cancer treatment [24].
Recent studies have highlighted how visfatin is involved in glycolysis and oxidative stress resistance,
characteristic of cancer cells with altered metabolic pathways[25]. Recent studies suggest that elevated
visfatin levels contribute to tumor cell proliferation and survival, especially in cancers like colorectal and
breast cancer. It mediates tumor growth by activating key growth-promoting pathways such as PI3K/Akt
and MAPK, which are known to regulate cell survival, growth, and angiogenesis[26].Visfatin's role in
modulating the inflammatory tumor microenvironment has become increasingly recognized. It influences
macrophage polarization, promoting an inflammatory state that supports tumor progression and immune
evasion. Furthermore, visfatin contributes to the secretion of pro-inflaimmatory cytokines that can
enhance cancer cell survival [27]. Elevated levels of visfatin have been correlated with poor prognosis in
various cancers, including gastric and breast cancer. Studies have shown that visfatin can serve as a
potential diagnostic and prognostic biomarker, although further validation in large cohort studies is
required to confirm its clinical utility [28].One of the important things that were addressed in the study
was measuring zinc levels for both patients and healthy people, where it was found that zinc levels in
patients are lower than they are in healthy people, as (68.61+21.77, Pwvalue).Numerous recent
investigations of zinc levels in various patient tissues have provided strong evidence of a correlation
between serum and tissue zinc levels and breast cancer. Low zinc levels are strongly associated with the
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onset and spread of breast cancer, according to early prospective investigations. Adeoti et al. [29] carried
out a cross-sectional investigation in Nigeria in 2015.According to a 2016 retrospective in situ
investigation by Costello et al., breast invasive ductal carcinoma had lower zinc levels than normal ductal
epithelium [30]. A number of meta-analyses that compiled data on zinc deficiency and breast cancer were
published. Zinc levels in a variety of tissue samples from female breast cancer patients and healthy controls
were evaluated in a 2015 meta-analysis by Wu et al. [31].Although there was no discernible difference in
the serum zinc levels of the two groups, the scientists discovered that the zinc levels in the hair samples
of breast cancer patients were lower than those in the hair samples of a control group. Zinc levels in breast
tissue, plasma, serum, and hair samples from individuals with breast cancer were examined in a 2019
meta-analysis [32].
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NAMPT (nicotinamide phosphoribosyltransferase), is an adipokine predominantly secreted by visceral
fat, with roles in inflammation, metabolism, and insulin-mimetic activity. In the figure, visfatin levels were
higher in the obese group (1.57 ng/mL) versus the normal weight group (1.48 ng/mL), with a p-value of
0.6966, indicating a lack of statistical significance.However, the upward trend aligns with previous
literature. Fukuhara et al. (2005) first identified visfatin as an adipocytokine with insulin-like effects, and
subsequent studies showed elevated levels in obese individuals and those with metabolic syndrome [33].
The absence of statistical significance in this data may be due to limited sample size or individual
variability, but the biological relevance remains [34].trace element essential for antioxidant defense,
immune function, and enzyme activity. In this figure, zinc levels were slightly lower in the obese group
(63.00 mg/dL) compared to the normal weight group (65.50 mg/dL), with a p-value of 0.5551, suggesting
no significant difference.Nevertheless, the reduction in zinc levels among obese individuals aligns with
existing findings. Obesity has been associated with low-grade inflammation and oxidative stress, both of
which may increase zinc utilization or loss. According to Marreiro et al. (2017), zinc deficiency is more
prevalent in individuals with obesity and may contribute to metabolic complications by impairing
antioxidant mechanisms and insulin signaling [35].reduced tyrosine kinase and zinc levels, and elevated
visfatin levels in obese individuals—are consistent with prior research regarding obesity-induced metabolic
alterations. While none of the comparisons reached statistical significance, the data supports known
physiological pathways linking adiposity with inflammatory and metabolic changes. These findings
emphasize the importance of further investigation using larger, more powered cohorts to clarify the role
of these biomarkers in obesity-related diseases.
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