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Abstract

Introduction and Objective:Breast cancer is a heterogeneous cancer with diverse clinical symptoms and an
ambiguous molecular spectrum. This study is designed to determine level changes in the leptin, ghrelin,
chemerin, and adiponectin in sera of breast cancer patients. Blood samples were obtained from all women
with PCOS and healthy between 8 and 11 AM, after fasting overnight. Serum leptin, and ghrelin, chemerin,
adiponectin concentrations were analyzed by enzyme-linked immune-sorbent assaykit.Results: The results
of this study showed that the mean and standard deviation of serum TSP-1,chemerin ,andadiponectin
concentration have increased significantly in patients with BC (16.1+8.87 vs 8.1694+4.60 ng/ml), (261 + 83.3
vs 536 = 94.6pg/l: P <0.001),and (9 + 1.82 vs 20.4+ 2.1: P<0.001) respectivelythan in the control group.
The mean and standard deviation of leptin, and ghrelin in patients with BC were (27.6+£3.4 vs 42+4.6ng/
ml: P<0.001), and (336.2+80.97 vs155+57.4 ng/mL)respectively while it was 42+4.6ng/ml: P<0.001), and
(155+57.4 ng/mL)in the control group. It was significantly higher in people who had breast cancer than in
the healthy group (P<0.001).Conclusion:The serum Leptin, and Ghrelin, chemerin, adiponectin may have a
potential role as a biomarker in the pathogenesis, development, and metastasis of BC.
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Introduction

Cancer is characterized by loss of control of
cellular growth and development leading to excessive
proliferation and spread of cells").Breast cancer(BS)
is the most commonly diagnosed cancer in women
worldwide(2.1 million newly cases in 2018) and it still
remains one of the major causes of death for cancer in
over 100 countries>3).Its etiology and causative factors
are complex and interlinked which includes family
history, gene susceptibility, hormone, diet, lifestyle
factors and environmental exposures®>) In breast
cancer, early local invasion occurs in close proximity of
adipocytes at the invasive front. Still, the cellular and
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molecular interactions between adipocytes and breast
epithelial cells, along with the role of adipocytes in
tumor progression remain incompletely understood®.

Adipose tissue is a complex, essential, and
highly active metabolic and endocrine organ. that
secretes a variety of cytokines and hormones, termed
adipokinessuch as leptin, adiponectin, interleukin-6,
VEGF, TNF-a, these secreted factors are able to

influence tumor cell survival and behavior(’™?,

Materials and Methods

Sixty one women with BC, aged 2560 years were
recruited from Kirkuk Teaching Hospital / Kirkuk / Iraq,
from tenth of January 2019 to tenth of March 2020.
Sixty one healthy women matched for age with the
patients agreed to participate to this study as controls.
These women were clinically, mammographically and/
or cytologically confirmed to be clear of BCa. The study
was approved by the local ethics committee, and all
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subjects gave written informed consent before taking
part in the study.

Venous blood samples obtained from participants
after overnight fasting of at least 12 h. All tubes were
centrifuged at 4 °C (1000 rpm, 15 min) and stored at
-80°C until required for analysis. An enzyme-linked
immune sorbent assay (ELISA) were used to determine
concentrations of ghrelin ,chemerin,adiponectin and
leptinin serum (Uscn Life Science Inc., Wuhan, China).

Statistical analyses were conducted using SPSS for
Windows, version 20 (Chicago, IL, USA).The data are
expressed as mean £+ SD for continuous variables. The
differences among the means were considered significant
if P <0.05.
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Results

The baseline demographic characteristics and
biochemical variables of cases and controls are
summarized in [Table 1]. From the 122 study participants,
61 in BC group and61 in control group were studied.
Both groups were comparable regarding to age, PON-

Ichemerin,adiponectin and leptin[Table 1].

Table 1 shows the mean and standard deviation
of serumchemerin , and adiponectinwere significantly
raised in breast cancer patients (261 = 83.3 pg/l ), and (9
+ 1.82)respectively than the normal Controls group (
536 + 94.6pg/l: P < 0.001), and ( 20.4+ 2.1: P<0.001)
respectively. Leptin and Ghrelin showed significant
increased values in breast cancer patients than the
controls group (27.6+£3.4 vs 42+4.6ng/ml: P<0.001),
and (336.2+80.97 vs155+£57.4 ng/mL) respectively
(Figures 1-4).

Tablel: Demographic characteristics of cases and controls

Clinical Characteristics Group A(Control) Group B P value
No. of subjects 60 60 |
Age (yr) 43.50 +0.80 45.14 £ 0.80 0.152

Leptin (ng/ml)

Breast Cancer

Control

Figure (1):-The level of Serum Leptin (ng/ml)in study groups.
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Figure (2):-The level of serum ghrelin (ng/mL) in study groups.
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Figure (3):-The level of serum adiponectin (ng/mL) in study groups.
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Figure (4):-The level of serum chemerin (pg/l)in study groups.
Discussion cyclin-dependent kinase 2(16-17),

Leptin, a polypeptide hormone, 16 KDa protein
consisting of 167 amino acid peptide hormone
synthesized predominantly Ob gene from adipocytes, that
acts as a sensor to the hypothalamus, circulates in serum
either in a free or a bound form , influencing appetite
control and energy expenditure through its actions on the
hypothalamus and other regions in the brain!%13 Leptin
impacts the body’s obstruction parts, including Immune
system microorganisms, macrophages and endothelial
cells. Thusly, a couple of masters have named it a
cytokine!!*).Leptin activated via signaling pathways
activated include the mitogen-activated protein kinase
(MAPK) signaling cascades ,cytokine Janus kinase/
signal transducer phosphoinositide 3-kinase (PI3K), and
activator of transcription (STAT), which increase cancer
cell proliferation, motility and overall cancer progression
(3 Jeptin may enhance growth and proliferation of
breast cancer cells through activation of various through
several signal transduction pathways and by altering
cell-cycle checkpoints via upregulation of cyclin D1 and

inhibits NF-xB
activation, which is a key pathway in breast cancer

Adiponectin Nuclear Factor
development. In the present study, serum Adiponectin of
study group was significantly lower than control group,
due shown to contribute to tumorigenesis through down

regulation of PTEN activity!®).

Insulin and Cllpeptide are the products of the
enzymatic cleavage of proinsulin and secreted into the
circulation in equimolar concentrations. C-peptide,
initially considered an inactive molecule, has, currently,
been shown to be a bioactive molecule when it binds to the
surface of several cell types, and activates the calcium-
dependent intracellular signaling pathway(19,20).

Insulin may upregulate the expression of vascular
endothelial growth factor (VEGF), a potent angiogenic
agent that is secreted by breast cancer cells, may
synergize with the mitogenic effects of estrogen.
Adiponectin inversely correlated with estrogen levels
may effect breast cancer risk by altering circulating
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estrogen levels

Chemerin, also known as retinoic acid receptor
responder 2 (RARRES2) encoded by the RARRES2
gene is a newly identified adipokinesecreted by adipose
tissue characterized as a potent chemoattractant

protein®) known for its roles in adipogenesis,

angiogenesis, skin function, metabolic activity,

and, recently, tumorigenesis*?.Chemerin derived
peptides plays a crucial role in regulation of immune
response, insulin resistance, and adipose maturation,
differentiation, and metabolism as well as exhibits
both pro-inflammatory and anti-inflammatory effects,
that may be involved in both initiation and resolution

(2329 chemerin as a chemoattractant

of inflammation
protein may contribute to recruitment of macrophages
into adipose tissue and has a role at an early stage of

adipose tissue inflammation.

Chemerin promotes tumorigenesis by triggering
the production and activity of matrix metalloproteinase,
which plays a crucial role in angiogenesis, while
the antitumor role for high chemerin levels has been
reported to be through recruitment of natural killer (NK)
cells which would help the immune system to recognize
and fight the cancer cells®>.

Ghrelin is a multifunctional peptide with 28 amino
acids hunger-stimulating peptide, Principally secreted by
the stomach, and has been characterized as the ligand of
the growth hormone secretagogue receptor (GHSR) with
physiological actions ranging from hormonal secretion,
regulation of food intake, modulation of insulin
secretion, adipogenesis and gastrointestinal motility,
energy homeostasis, body mass regulation through
mechanisms independent from growth hormones.and
one of the most important orexigenic peptides currently
known®6-2® It was implicated in various processes of
cancer progression including cell proliferation, cell
migration and invasion, angiogenesis, and apoptosis,
probably via an autocrine/paracrine mechanism®?),
Serum ghrelin levels were significantly higher than
normal control indicated a compensatory mechanism
triggered by cachectic catabolic—anabolic imbalance®?).

Conclusion

The results of this analysis suggested that leptin and
adiponectin could be a potential biomarker for breast

cancer risk in women, In addition , leptin will provide
useful information for a therapeutic target to treat
BC.Serum Chemerin promises to be a novel biomarker
of diagnostic and prognostic value. Larger prospective
studies are required to confirm our findings.

Conflict of Interests: The authors of this paper
declare that he has no financial or personal relationships
with individuals or organizations that would unacceptably
bias the content of this paper and therefore declare that
there is no conflict of interests.

Source of Funding: The authors have no sources of
funding, so it is self-funding research.

Ethical Approve: We declare that the study does
not need ethical approval.

References

1. Entedhar R.  Sarhat.  Practical Medical
Biochemistry.1st rev. ed. Tikrit. Tikrit University
Press.2019;425p.

2. Gelsomino, L.; Naimo, G.D.; Catalano, S.; Mauro,
L.; Ando, S. The Emerging Role of Adiponectin
in Female Malignancies. Int. J. Mol. Sci. 2019, 20,
2127.

3. Marta Kepinska, OrclD,ReneKizek s
andHalinaMilnerowicz.  Metallothionein  and
Superoxide Dismutase—Antioxidative Protein
Status in Fullerene-Doxorubicin Delivery to
MCF-7 Human Breast Cancer Cells. Int. J. Mol.
Sci. 2018, 19(10), 3253.

4. JasminaGradascevi¢-Gubaljevi¢, NahidaSrabovi¢
, AdlijaJevrié—CauéeVié , AdaletaSofti¢c

AdiRifatbegovi¢ , JasminkaMujanovi¢-
Mustedanagi¢ , Esmeralda Dautovic , Aida
Smajlovi¢ , ZlataMujagi¢. Serum levels of

oxidative stress marker malondialdehyde in breast
cancer patients in relation to pathohistological
factors, estrogen receptors, menopausal status, and
age. Journal of Health Sciences. 2018;8(3)154-161.

5. Mahde S. Hamad , Entedhar R. Sarhat, Salim
J. Khalaf, ThuraiaRifaatSarhat , Kasim Sakran
Abass .Characteristic Abnormalities In Serum
Biochemistry In Patients With Breast Cancer . Sys
Rev Pharm 2021;12(1):1397-1401.

6. Rosendahl AH, Bergqvist M, Lettiero B, Kimbung
S and Borgquist S. Adipocytes and Obesity-Related
Conditions Jointly Promote Breast Cancer Cell



10.

11.

12.

13.

14.

15.

Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Growth and Motility: Associations With CAP1 for
Prognosis. Front. Endocrinol.2018,9:689.

Entedhar R. Study the levels of Leptin, and
Adiponectin with Paraoxonase in Obese Individuals
(male & female).Tikrit J. of Pure Science.2015;20
(2):167-17.

EntedharRifaatSarhat, HusamuldeenSalim
Mohammed Saeed, Sitham A. Wadi. Altered Serum
Markers of Omentin and Chemerinin Chronic
Renal Failure Patients on Hemodialysis. Research
J. Pharm. and Tech. 2018;11(4): 1667-1670.

Li F, Cao Y, Li J, Gao C, Dong X, Ren P, Meng
C, Chen C. The clinical significance of serum
adipocytokines level in patients with lung cancer. J
Thorac Dis 2019;11(8):3547-3555.

Juan Carlos Rodriguez-Manzaneque, Timothy
F. Lane, Maria Asunciéon Ortega, Richard
O. Hynes, Jack Lawler, M. Luisa Iruela-Arispe.
Thrombospondin-1 suppresses
tumor growth and inhibits activation of matrix
metalloproteinase-9 and mobilization of vascular
endothelial growthfactor.ProceedingsoftheNational
Academy of Sciences.2001, 98 (22):12485-12490.

Entedhar R. Sarhat ,Nawal A. Al-Madani, Nazar.
A. Naji. Evaluation of Serum Paraoxonase and
Lipid Profile in Patients with Chronic Renal Failure
Pre and post Hemodialysis . Tikrit Journal of Pure
Science 22 (2) 2017.48-35

Ma Y, Yabluchanskiy A, Lindsey ML.
Thrombospondin-1: the good, the bad, and the
complicated. Circ Res. 2013;113(12):1272-1274.

SukhbirKaur, Gema Martin-Manso, Michael L.
Pendrak, Susan H. Garfield§, Jeff S. Isenberg and
David D. Roberts. Thrombospondin-1 Inhibits
VEGF Receptor-2 Signaling by Disrupting Its
Association with CD47. The Journal of Biological
Chemistry.2010;285(1), 38923-38932.

HIDEYA KASHIHARA, MITSUO SHIMADA,
KOZO YOSHIKAWA, JUN HIGASHIJIMA,
TAKUYA TOKUNAGA, MASAAKI NISHI,
CHIE TAKASU, and DAICHI ISHIKAWA.
Correlation Between Thrombospondin-1
Expression in Non-cancer Tissue and Gastric
Carcinogenesis.Anticancer Res 2017 37 (7) 3547-
3552

StéphanieFilleur, Olga V. Volpert,
ArmelleDegeorges, Carole Voland, Frank
Reiher,Philippe Clézardin4, Noél Bouck, and

spontaneous

16.

17.

18.

20.

21.

22.

23.

24.

2603

Florence Cabon. In vivo mechanisms by which
tumors producing thrombospondin 1 bypass its
inhibitory effects.Genes& Dev. 2001. 15: 1373-
1382.

Rice AJ, Steward MA, Quinn CM. Thrombospondin
1 protein expression relates to good prognostic
indices in ductal carcinoma in situ of the breast. J
ClinPathol 2002;55(12):921-5.

Ioachim E, Damala K, Tsanou E, Briasoulis E,
Papadiotis E, Mitselou A, Charhanti A, Doukas
M, Lampri L, Arvanitis DL.Thrombospondin-1
expression in breast cancer: prognostic significance
and association with p53 alterations, tumour
angiogenesis and extracellular matrix components.
HistolHistopathol 2012;27(2):209-16.

Fontana A, Filleur S, Guglielmi J, Frappart L,
Bruno-Bossio G, Boissier S, Cabon F, Clézardin P.
Human breast tumors override the antiangiogenic
effect of stromal thrombospondin-1 in vivo.Int J
Cancer 2005; 20;116(5):686-91.

Entedhar R. Sarhat, Mahde S. Hamad, Saliml].
Khalaf. Leptin , Adiponectin ,and Interleukin-6
Levels Among Beta-Thalassaemia Patients.
Science Translation Medicine.2020; 14( 127): 99-
105.

Jiyoung Park and Philipp E Scherer, Leptin and
cancer: from cancer stem cells to metastasis
in  Endocrine-Related  Cancer.Society  for
Endocrinology. 2011; 18(4): 25-29.

Nawal A. Murtadha and Entedhar R. Sarhat.
Relationship between Leptin and Lipid Profile
in Obese Females in Tikrit Province. Int.J.Curr.
Microbiol. App.Sci.2016; 5(5): 493-501.

Sanchez-Jiménez F, Pérez-Pérez A, de la Cruz-
Merino L and Sanchez-MargaletV.Obesity and
Breast Cancer: Role of Leptin. Front. Onco.
12019;. 9:596.

Saleh SS, Sarhat ER, Ali NH (2020) Determination
of some Biochemical Marker in Postmenopausal
Women with Chronic Periodontitis. Prensa Med
Argent, Volume 106:6. 281.

Ayoub, N., Alkhatatbeh, M., Jibreel, M.,
&Ababneh, M. Analysis of circulating adipokines
in patients newly diagnosed with solid cancer:
Associations with measures of adiposity and tumor
characteristics. Oncology Letters, 2017;13, 1974-
1982.



2604 [ndian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

25.

26.

27.

28.

29.

30.

31.

32.

Khosravi N, Eskandari Z, Farajivafa V, Hanson ED,
Agha-alinejad H, Abdollah-pour A, Haghighat S.
Effect of 6 months of aerobic training on adipokines
as breast cancer risk factors in postmenopausal

women: A randomized controlled trial. ] Can Res
Ther 2018;14:1336-40

Danthala M, Rajesh GR, Gundeti S, Raju GS,
Chandran P, Srinivas ML. Obesity and breast
cancer: Association of serum adiponectin, leptin,

and adiponectin—leptin ratio as risk biomarkers.
Indian J Med PaediatrOncol 2018;39:292-6.

Giiven HE, Dogan L, Giilgelik MA, ErsozGiilgelik
N. Adiponectin: A Predictor for Breast Cancer
Survival?. Eur J Breast Health 2019; 15(1): 13-17.

Kanchana G, Shyni WJ, Rajadurai M and Periasamy
R.2011.Evaluation of antihyperglycemic effect
of sinapic acid in normal and streptozotocin-
induced diabetes in albino rats. Global Journal of
Pharmacology.5(1)33-39.

Entedhar R. Sarhat , MadlenQassm Abbas. 2018.
Estimation the activity of Copeptin, insulin, and
C-peptide from patients with polycystic ovary
syndrome. Tikrit Journal of Pure Science. 23 (4);7-
9.

DamianJacenika, JakubFichna.Chemerininimmune
response and gastrointestinal pathophysiology.
ClinicaChimica. Acta.2020; (1):146-153.

Shin WJ, Zabel BA and Pachynski RK.
Mechanisms and Functions of Chemerin in Cancer:
Potential Roles in Therapeutic Intervention. Front.
Immunol.2018; 9:2772.

EntedharRifaatSarhat, Siham A. Wadi, Ayhan
R. Mahmood. Effect of Ethanolic Extraction of

33.

34.

35.

36.

37.

38.

39.

Moringaoleifera on Paraoxonase and Arylesterase
enzyme activity in High Fat Diet-induced Obesity
in Rats.Research J. Pharm. and Tech.2018; 11(10):
4601- 4604.

Entedhar R. Sarhat , SalimJasimKhalaf
,  MahdeSalihHamad.A  Study of Some
Biochemical Parameters in Blood Serum

of Patients with Congestive Heart Failure.
Indian Journal of Public Health Research &
Development.2019;10(5):413-418.

El-Sagheer G, Gayyed M, Ahmad A, Abd El-
Fattah A, Mohamed M. Expression of chemerin
correlates with a poor prognosis in female breast

cancer patients. Breast Cancer (Dove Med Press).
2018;10:169-176.

Nuri R, Moghaddasi M, Darvishi H, Izadpanah
A. Effect of aerobic exercise on leptin and ghrelin
in patients with colorectal cancer. J Can Res Ther
2016;12:169-74

Gronberg M, Ahlin C, Naeser Y, Janson ET,
Holmberg L, Fjillskog M-L. Ghrelin is a prognostic
marker and a potential therapeutic target in breast
cancer. PLoS ONE.2017;12(4): e0176059.

Tsung-ChiehLin,MichaelHsiao.Ghrelin and cancer
progression.Biochimica et BiophysicaActa (BBA)
- Reviews on Cancer.2017;1868( 1): 51-57

CAN, Bekirer al. Serum ghrelin levels in
papillary thyroid carcinoma. Arch. Endocrinol.
Metab. [online]. 2017;61(5):464-469.

Sever S, White DL, Garcia JM. Is there an effect

of ghrelin/ghrelin analogs on cancer? A systematic
review. EndocrRelat Cancer.2016;23(9):393-409.



