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ABSTRACT

Background: Breast cancer is the most prevalent kind of female cancer among women today affects both emerging and
industrialized nations.

Objective: This study intended to assess the levels of Visfatin and pro-inflammatory cytokines (TNF-a) in Iraqi women
who had breast cancer.

Patients and methods: In this study, serum concentrations of Visfatin and TNF-a were determined using samples from 90
Iragi women (50 patients and 40 healthy volunteers).

Results: The current study's findings demonstrated that both Visfatin and TNF-a were highly elevated in patients with
breast cancer (P>0.05), and they were also strongly associated.

Conclusions: This study has found an association between increased levels of serum Visfatin and TNF-a and breast cancer.
Keywords: Breast cancer, Visfatin, TNF-a.

INTRODUCTION When postmenopausal status is further examined, it
The leading cause of mortality for women is discovered that postmenopausal breast cancer patients
worldwide, breast cancer is currently the most prevalent have consistently higher serum visvatin levels than the
female malignancy in both developing and industrialized control group % whereas premenopausal breast cancer
nations ). Breast cancer is a molecularly diverse disease patients have higher serum visvatin levels. Contrarily,
that arises from specific genetic abnormalities in the menstruation was either found to be higher or lower ¥ or
breast epithelial cells and causes a range of clinical slightly different from controls @2,
symptoms in each patient @. The number of new cases of Macrophages, neutrophils, fibroblasts, natural
breast cancer in 2020 is expected to be 2.26 million (95% killer cells, astrocytes, T and B cells, Kupffer cells,
Ul: 2.24-2.28). Female breast cancer is the most prevalent smooth muscle cells, and keratinocytes are only some of
malignancy worldwide ®. Approximately 685,000 people the cells that generate the highly multidirectional
will lose their lives due to breast cancer in 2020 @, inflammatory cytokine tumor necrosis factor-alpha (TNF-
The World Health Organization reports that breast a). Furthermore, cancer cells release TNF-a, which may
cancer is the most common malignant tumor in women in serve as an intrinsic tumor promoter . TNF-a has been
Irag ©. In 2016, breast cancer was the second leading shown to be a major mediator of inflammation ®® and
cause of cancer-related mortality in Iragi women (23.6%) employs a number of signaling pathways to control the
killing 897 women ©). Since breast cancer is easier to treat expression of growth factors and other cytokines 9,
when it is little and has not spread, early identification can Present study goaled to assess of the level of
increase the likelihood that the patient will survive @, adipocytokine (Visfatin) and TNF-a in breast cancer
A subclass of cytokines known as adipocytokines is patients and a control group of healthy women.
mostly, though not always, released by adipose tissue ®.
It is an adipocytokine that is present in visceral fat and SUBJECTS AND METHODS
works in mammalian cells as both an intracellular enzyme Ninety women were involved in the study, 50 of them
and an external secretory factor. It functions as an were breast cancer patients who visited the Iraqi German
inflammatory cytokine and plays a significant part in Centre for Functional Diagnostics and Oncology in
cellular energy and stress responses © and increases Baghdad, and the remaining 40 were female volunteers
inflammation by synthesis of visfatin ‘9. Adipocytes and who seemed to be in good health.
macrophages in adipose tissue are responsible for its
secretion @Y, It was discovered that it plays a role in breast Ethical consent: Written informed consent was
cancer because a study found that the serum level of obtained from each patient to participate in the
visvatin was significantly higher in patients with various current study. The Central Scientific Research Ethics
stages of breast cancer than in benign and control groups. Committee at Tikrit University approved this
Additionally, the concentration of visvatin gradually rose research. This work was carried out in accordance
in proportion to the tumor's growth (2, with the World Medical Association (Declaration of
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Helsinki) Code of Ethics for Studies
Humans.

Involving

Inclusion criteria: Patients with malignant or invasive
breast tumors who were diagnosed with breast cancer,
prior to partial mastectomy or mastectomy and who did
not undergo any type of cancer treatment such as
chemotherapy, immunotherapy or radiotherapy, and
patients who agreed to participate in this study.

Exclusion criteria: Cases that had mastectomy, cases
that underwent chemotherapy, radiotherapy,
immunotherapy and other types of cancer treatment.
Cases that refused consent.

Sampling: Five milliliters of blood were collected from
the patients included in the study, placed in gel tubes and
left to clot for 20 minutes and then centrifuged for fifteen
minutes at a speed of three thousand revolutions per
minute to collect serum. The serum was then placed in
three Eppendorf tubes and stored in a deep freezer at —20
°C, samples were brought to room temperature again
before these tests were performed.

Evaluation of visfatin and TNF-alpha serum
concentrations:

Commercial kits were used to evaluate the
concentrations of Visfatin and TNF-a using Enzyme-
Linked Immunosorbent Assay technique.

Study enrollment procedures:

Detailed information was recorded for all cases, including
age, gender, weight, genetic factor for breast cancer, and
others. The presence of breast cancer was confirmed
through the medical history taken from the patients and
the tests they performed, such as imaging and tissue
biopsy.

Statistical analysis

The Duncan test implemented in SPSS V. 23 was used to
find significant differences between the groups, and the
data were expressed as mean * Standard Deviation.

RESULTS

Figure (1) and table (1) showed a significant increase
(P=0.000) in serum level of visfatin hormone in the
women patients with breast cancer, as its level was 5.52 +
2.71 ng/ml compared to 0.65 + 0.44 ng/ml healthy women
subjects. Also, the present study showed a significant
increase (P=0.000) in serum concentration of TNF-a, as
its level reached 116.64 + 80.11) pg/ml in women patients
with breast cancer compared to 41.7 + 20.05 pg/ml in
healthy subjects as shown in figure (2) and table (1).
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Figure (1): Assessment Serum Visfatin (ng/ml) in
studied groups.
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Figure (2): Assessment Serum TNF-a (pg/ml) in studied
groups.

Table (1): Concentration of serum Visfatin and TNF-
o in Women with breast cancer compared to healthy
women subject.

Visfatin (ng/ml) | TNF-a (pg/ml)
ot Mean + SD
Healthy women 0.65 +0.44 41.7 £ 20.05
Women with 5524271 | 116.64 +80.11
breast cancer
P-value 0.000 0.000
P <0.05
DISCUSSION

A subset of cytokines known as visfatin, sometimes
known as adipocytokines, is mostly but not solely
released by adipose tissue 7). Secreted adipocytokines,
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which are similar to cytokines, have autocrine, paracrine,
and endocrine actions in both normal and abnormal states,
such as breast cancer 1®. So the present study aimed to
evaluate serum visfatin among Iraqi females with breast
cancer.

Statistical analysis in the current study as showed in
figure (1) revealed significant increases in serum visfatin
among patients group, this results are in agreement with
several previous studies °°13), Some studies findings all
point to the same observations that there is a significant
increase in serum visfatin among Saudi women with
cancer (20, 21, ml4).

The present study's elevated visfatin levels in breast
cancer patients are explained by a number of factors,
including the fact that extracellular visfatin encourages
the cell cycle's G1 to S transition, which boosts the
proliferation of breast cancer cells ?? and activation of
survival signaling . Extracellular visfatin has an impact
on the development of breast tumors in xenograft mice,
according to in vivo studies %24, According to a study,
mice treated with breast cancer cells are shielded from
tumor necrosis factor by visfatin. Tumor necrosis factor-
alpha causes apoptosis by preventing caspase-mediated
activation of a protein called PARP. This is accomplished
by increasing survivin expression and decreasing caspase
activity. Visfatin protect breast cancer cells from tumor
necrosis factor-alpha-induced apoptosis through up-
regulation of survivin and inhibition of caspase-mediated
PARP activation. This is another explanation for the
increase in visfatin @3,

In xenograft models using zebrafish and mice,
extracellular visfatin has been shown to promote the
metastasis of breast cancer cells in vivo. @Y, An increase
in the levels of MMP-2 and MMP-9 that are released into
the bloodstream may be linked to this mediation ©?, and
stimulation of TGF-1 receptor tyrosine kinase-mediated
signaling to promote by increasing the expression of
mesenchymal markers, epithelial cells that are able to
undergo a process called EMT (N-cadherin, ZEB1, and
vimentin) @, Increased mRNA expression of vascular
endothelial growth factor is also seen in breast cancer
cells treated with extracellular visfatin (VEGF) @2 and
hormone receptor phosphorylation @4,

Obesity, inflammation, and insulin resistance are all
linked to visfatin's role as an immunomodulatory cytokine
in the inflammatory reactions ©®. Inflammatory cytokine
upregulation, such as that seen with tumor necrosis factor-
a (TNF-a) and interleukin-6 (1L-6), plays a significant
role in the initiation of insulin resistance ¢”. While a study
found that inflammatory cytokines inhibited visfatin
mRNA production in adipocytes @®, the opposite was true
for human adipocytes and amniotic epithelial cells. Pro-
inflammatory cytokines significantly promoted visfatin
protein expression @, and these findings may explain the

increased visfatin levels, as the serum level of TNF-o was
increased significantly in patients with breast cancer.

From above findings the present study can conclude
that there are significant correlation between visfatin and
other immunological parameters like TNF-a.

Strongly inducible secretory proteins called
cytokines help cells in the immune system communicate
with one another. Interleukins, tumor necrosis factors, and
interferons are a few of the protein families into which
they are subdivided. Several cytokines are responsible for
controlling microclimate of inflammation inside a tumor.
Interleukin (IL)-1, IL-6, and TNF-o are inflammatory
cytokines that promote cancer cell proliferation and
invasion @9, Activation of cytokine receptors and
intracellular signaling by nuclear factor (NF)-kB also
accelerate tumor development ©9.

Statistical analysis of present study also showed a
significant increase (P<0.05) in serum level of TNF-a in
Iragi females with breast cancer, this result is confirmed
by several previous studies, which conclude that serum
levels of TNF-o were increased in case of breast cancer
(81.32.33) In agreement with the positive connection we
found only for big tumors, a study reported specifically
that stage Ill breast cancer patients had significantly
higher TNF- concentrations than controls @9,

Studies using breast cancer-derived cell lines
suggest that TNF-a may trigger either cell death or
growth, depending on the specifics of the biological
setting, but it is unclear how this pro-inflammatory
cytokine affects tumor growth and metastasis in breast
cancer 334,

T17 cell-produced IL-17 not only increases the
production of chemokines like CXCL-2 and CXCL-8 but
also significantly increases the secretion of intestinal
stimuli like GM-CSF, which in turn increases the
secretion of inflammatory cytokines like IL-6 and TNF-
a. In general, increased TNF-a. may be due to the increase
in serum levels of IL-17. GM-CSF, which also causes
inflammation, causes an increase in granulocytes and
granulopoiesis in inflammatory tissue %),

CONCLUSION

Present study concluded that both visfatin and TNF-o are
increased and highly correlated during breast cancer.
Conflict of interest: No conflict of interest.

Sources of funding: No.

Author contribution: Authors contributed equally in the
study.

REFERENCES

1. Benson J, Jatoi | (2012): The global breast cancer
burden. Future oncology, 8 (6): 697-702.

2. Ludnd F, Tiede S, Christofori G (2021): Breast cancer as an
example of tumour heterogeneity and tumour cell plasticity



10.

11.

12.

13.

14.

15.

16.

17.

18.

https://ejhm.journals.ekb.eg/

during malignant progression. British journal of cancer, 125
(2): 164-175.

Ferlay J, Colombet M, Soerjomataram | et al. (2021):
Cancer statistics for the year 2020: An overview. International
Journal of Cancer, 149 (4): 778-7809.

Sung H, Ferlay J, Siegel R et al. (2021): Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA: a
cancer journal for clinicians, 71 (3): 209-249.

Ferlay J, Ervik M, Lam F et al. (2020): Global Cancer
Observatory: Cancer Today. Lyon, France: International
Agency for Research on Cancer. Available from:
https://gco.iarc.fr/today.

Alwan N, Tawfeeq F, Mallah N (2019): Demographic and
clinical profiles of female patients diagnosed with breast cancer
in Irag. Journal of Contemporary Medical Sciences, 5 (1): 14-
19.

Chougrad H, Zouaki H, Alheyane O (2020): Multi-label
transfer learning for the early diagnosis of breast
cancer. Neurocomputing, 392: 168-180.

Tilg H, Moschen A (2006): Adipocytokines: mediators linking
adipose tissue, inflammation and immunity. Nature Reviews
Immunology, 6 (10): 772-783.

Li X, Tang S, Zhou X et al. (2014): Preoperative serum
visfatin levels and prognosis of breast cancer among Chinese
women. Peptides, 51: 86-90.

Romacho T, Villalobos L, Cercas E et al. (2013): Visfatin as
a novel mediator released by inflamed human endothelial
cells. PloS one, 8 (10): e78283.

Curat C, Wegner V, Sengenes C et al. (2006): Macrophages
in human visceral adipose tissue: increased accumulation in
obesity and a source of resistin and visfatin. Diabetologia, 49
(4): 744-747.

Motawi T, Zakhary N, Darwish H et al. (2020): Significance
of Some Non-Invasive Biomarkers in the Early Diagnosis and
Staging of Egyptian Breast Cancer Patients. Asian Pacific
Journal of Cancer Prevention: APJCP., 21 (11): 3279.

Assiri A, Kamel H, Hassanien M (2015): Resistin, visfatin,
adiponectin, and leptin: risk of breast cancer in pre-and
postmenopausal saudi females and their possible diagnostic and
predictive implications as novel biomarkers. Disease
markers, 2015: 253-519.

Rodrigo C, Tennekoon K, Karunanayake E et al. (2017):
Circulating leptin, soluble leptin receptor, free leptin index,
visfatin and selected leptin and leptin receptor gene
polymorphisms in  sporadic breast cancer. Endocrine
Journal, 64 (4): 393-401.

Balkwill F (2002): Tumor necrosis factor or tumor promoting
factor? Cytokine Growth Factor Rev., 13: 135-141.

Vilcek J, Lee T (1991): Tumor necrosis Factor: New insights
into the molecular mechanisms of its multiple actions. Journal
of Biological Chemistry, 266 (12): 7313-7316.

Cabia B, Andrade S, Carreira M et al. (2016): A role for
novel adipose tissue-secreted factors in obesity-related
carcinogenesis. Obesity Reviews, 17 (4): 361-376.

Schaffler A, Schélmerich J, Buechler C (2007): Mechanisms
of disease: adipokines and breast cancer—endocrine and
paracrine mechanisms that connect adiposity and breast
cancer. Nature  clinical  practice  Endocrinology &
metabolism, 3 (4): 345-354.

7928

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Dalamaga M, Archondakis S, Sotiropoulos G et al. (2012):
Could serum visfatin be a potential biomarker for
postmenopausal breast cancer?. Maturitas, 71 (3): 301-308.
Assiri A, Kamel H (2016): Evaluation of diagnostic and
predictive value of serum adipokines: Leptin, resistin and
visfatin in postmenopausal breast cancer. Obesity research &
clinical practice, 10 (4): 442-453.

Hung A, Lo S, Hou M et al. (2016): Extracellular Visfatin-
Promoted Malignant Behavior in Breast Cancer Is Mediated
Through c-Abl and STAT3 ActivationRole of Extracellular
Visfatin in Breast Cancer. Clinical Cancer Research, 22 (17):
4478-4490.

Kim J, Kim E, Jeong B et al. (2010): Visfatin stimulates
proliferation of MCF-7 human breast cancer cells. Molecules
and cells, 30 (4): 341-345.

Gholinejad Z, Nourbakhsh M, llbeigi D et al. (2017):
Extracellular NAMPT/Visfatin induces proliferation through
ERK1/2 and AKT and inhibits apoptosis in breast cancer
cells. Peptides, 92: 9-15.

Park H, Kim R, Kim S et al. (2014): Visfatin promotes cell
and tumor growth by upregulating Notchl in breast
cancer. Oncotarget, 5 (13): 5087.

Soncini D, Caffa I, Zoppoli G et al. (2014): Nicotinamide
phosphoribosyltransferase promotes epithelial-to-
mesenchymal transition as a soluble factor independent of its
enzymatic activity. Journal of Biological Chemistry, 289 (49):
34189-34204.

Saddi-Rosa P, Oliveira C, Giuffrida F et al. (2010): Visfatin,
glucose metabolism and vascular disease: a review of
evidence. Diabetology & metabolic syndrome, 2 (1): 1-6.
Zhang Y, Huo Y, He W et al. (2019): Visfatin is regulated by
interleukin-6 and affected by the PPAR-y pathway in BeWo
cells. Molecular medicine reports, 19 (1): 400-406.

Kralisch S, Klein J, Lossner U et al. (2005): Interleukin-6 is
a negative regulator of visfatin gene expression in 3T3-L1
adipocytes. American journal of physiology. Endocrinology
and metabolism, 289 (4): E586-E590.

Nicolini A, Carpi A, Rossi G (2006): Cytokines in breast
cancer. Cytokine & growth factor reviews, 17 (5): 325-337.
Karin M, Greten F (2005): NF-kB: linking inflammation and
immunity to cancer development and progression. Nature
reviews immunology, 5 (10): 749-759.

MaY,RenY, Dai Zetal. (2017): IL-6, IL-8 and TNF-a levels
correlate with disease stage in breast cancer patients. Advances
in Clinical and Experimental Medicine, 26 (3): 421-426.

Dai J, Wu Y, Li M (2017): Changes of serum tumor markers,
immunoglobulins, TNF-a. and hsCRP levels in patients with
breast cancer and its clinical significance.J. Hainan Med.
Univ., 23: 89-92.

Cruceriu D, Baldasici O, Balacescu O et al. (2020): The dual
role of tumor necrosis factor-alpha (TNF-a) in breast cancer:
molecular insights and therapeutic approaches. Cellular
Oncology, 43 (1): 1-18.

Mercogliano M, Bruni S, Elizalde P et al. (2020): Tumor
necrosis factor o blockade: an opportunity to tackle breast
cancer. Frontiers in oncology, 10: 584.

Ye P, Rodriguez F, Kanaly S et al. (2001): Requirement of
interleukin 17 receptor signaling for lung CXC chemokine and
granulocyte colony-stimulating factor expression, neutrophil
recruitment, and host defense. The Journal of experimental
medicine, 194 (4): 519-528.



