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Abstract

Breast cancer is the most common cancer among females with increasing incidence and death rates.
Resistin is pro-inflammatory molecule which shares in diverse cellular signaling pathways. This study
aimed to evaluate resistin and RETN rs3219175 gene polymorphism and their relevance to diagnostic
susceptibility, prognostic value, and genetic risk among Egyptian female patients with breast cancer.
Eighty female patients with breast cancer were recruited from the Oncology Department, Faculty of
Medicine, Beni-Suef University. Breast cancer staging and grading were determined. Eighty age-
matched normal females participated as controls. Quantitative determination of serum resistin was
assayed by an enzyme-linked immunosorbent assay (ELISA). RETN rs3219175 gene polymorphism
was determined by real time polymerase chain reaction (RT-PCR) TagMan allelic discrimination assay.
Serum resistin showed statistically significantly higher level among females with breast cancer when
compared to controls (p <0.001). Resistin showed sensitivity of 80% and specificity of 67.5% at cut off
value of 1.27 ng/mL for diagnosis of breast cancer (p =0.001). RETN rs3219175 gene polymorphism
showed significantly higher frequency of AG, AA genotypes, and A allele among cases when
compared to controls (p <0.001). No statistical difference was found in resistin level or RETN
rs3219175 gene polymorphism regarding tumor characteristics including size, lymph nodes or distant
metastasis. Resistin showed significantly higher level among carriers of AG followed by AA genotypes
and among A allele (p <0.001). In conclusion, resistin could be proposed as a possible potential
diagnostic marker and A allele of RETN rs3219175 gene might be suggested as a genetic risk allele
among female patients with breast cancer.
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Introduction

Breast cancer is one of the most commonly
diagnosed cancers with an estimated number of
2.3 million new cases worldwide each year. It is
considered the fifth cause of cancer related
deaths.! Breast cancer is the most common
cancer among Egyptian females where most
patients present at a late stage with subsequent
poor outcome.? Two staging systems for breast
cancer are provided by the American Joint
Committee on Cancer (AJCC). The anatomic
stage which is based on the extent of cancer
including size of primary tumor (T), nodal status
(N), and distant metastasis (M). And the
prognostic stage, which includes anatomic TNM
plus tumor grade, and status of the biomarkers
estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor
receptor 2 (HER2).> 4 The addition of tumor
grade, hormone receptor and oncogene
expression including ER, PR, and HER2, and
multigene panel to anatomic staging provides
more accuracy. However, the anatomic staging
is used in areas with unavailability of biomarker
testing.®> ER-, PR-, HER2-negative and triple
negative biomarkers are more aggressive breast

cancer subtypes with limited treatment
options.®
Resistin is a pro-inflammatory cytokine

which was initially discovered as a link between
diabetes and obesity; being mediator of insulin
resistance; hence the name resistin.” Resistin is
a member of the resistin-like molecule (RELM)
cytokine family which plays a regulatory role in
many human chronic inflammatory diseases,
metabolic disorders, infections, and cancers.®
Resistin is a 12.5 kDa cysteine-rich protein that
consists of 108 amino acids.® Resistin is
expressed in various organs and tissues,
including adrenal gland, pituitary gland,
hypothalamus, adipose tissue, lung, spleen,
intestine, placenta, pancreas, stomach, skeletal
muscle, plasma, and skin epidermis.® Synthesis
and release of resistin are regulated according
to cell type and micro environmental stimuli.” It
has been demonstrated that proinflammatory
mediators such as lipopolysaccharide (LPS),
tumor necrosis factor-alpha (TNF-a), interleukin
1B (IL-1PB), and interleukin 6 (IL-6) can strongly

induce the expression of resistin in
monocytes/macrophages.!! Resistin participates
in various metabolic functions, modulation of
satiety centers and somatotrophic cells, central
nervous system regulation, production of
cytokines, monocytes differentiation into
macrophages, control of heart contractility,
angiogenesis, smooth muscle activity, renal
functioning, and remodeling.!? Diverse studies
propose the key role of resistin in proliferation,
metastasis, angiogenesis, and regulation of
metabolism in cancer cells.” Resistin promotes
breast cancer cell survival through up regulation
of B-cell lymphoma 2 regulator proteins, and
through activation of toll-like receptor 4 which
controls DNA transcription and cell survival.l?
Moreover, resistin impairs immune response,
alters metabolic profile, induces stemness, and
dysregulates microRNAs leading to cancer
development and progression.’®* The gene
encoding resistin  (RETN) is localized on
chromosome  19p13.2.  Several  single
nucleotide polymorphisms (SNPs) have been
identified in the RETN promoter and 3'-
untranslated regions.’* This study aimed to
evaluate the association of resistin and RETN
rs3219175 gene polymorphism among female
breast cancer patients with disease diagnosis,
prognosis, and genetic risk.

Subjects and Methods
Study participants

The present study involved 160 participants, 80
females with breast cancer and 80 age-matched
normal females as controls. The patients were
recruited from the Oncology Department,
Faculty of Medicine, Beni-Suef University. This
study excluded patients with history of other
types of cancers, coronary artery disease,
inflammatory diseases, and breast cancer under
treatment.

Ethical considerations

The study protocol was reviewed and approved
by the Research Ethical Committee, Faculty of
Medicine, Beni-Suef University (approval
number FMBSUREC/06062021/Abd Elwahab).
Informed consents were obtained from all
participants before involved in this study.


https://en.wikipedia.org/wiki/DNA
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Data collection

Study participants were subjected to 1- Full
history taking including history of lactation,
contraception use and menopause. 2- Family
history taking of breast cancer. 3- Proper clinical
examination for staging and grading. 4- Imaging
for detection of tumor size, lymph node
involvement and distant metastasis.

Breast cancer Staging and Grading

Breast cancer staging was based on the TNM
system and grading depended on breast cancer
cell differentiation, and were determined
according to European Society of Medical
Oncology (ESMO).%

Estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor
receptor 2 (HER2) analyses

The analysis of ER, PR and HER2, by
immunohistochemical testing, was determined
according to the American Society of Clinical
Oncology Guideline Recommendations
(ASCO).'®

Serum resistin analysis

Blood samples were collected from study
subjects, serum samples isolated and stored at -
20°C till used. Quantitative detection of serum
resistin  was assayed by enzyme-linked
immunosorbent assay (ELISA) kits (Cat no
DRSNOO, Human Resistin ELISA Kit supplied by
R&D Systems, Inc.,, USA), according to
manufacturer’s instructions.

Genotyping of RETN rs3219175 polymorphism

Whole blood samples were collected from study
participants on ethylene diamine tetra acetic
acid (EDTA) anticoagulant. Genomic DNA was
isolated using DNA blood mini kits (cat no
51104, QlAamp Mini kit, Qiagen, USA),
according to manufacturer's instructions.
Isolated DNA samples were stored at -80°C until
used. Genotyping of RETN rs3219175 was
performed by real time polymerase chain
reaction (RT-PCR) using TagMan allelic
discrimination assay kits (Applied Biosystem Inc,

Foster City, CA, USA), according to
manufacturer's protocol. TagMan genotyping
assay contained two primers for amplifying the
sequence of interest and two TagMan Minor
groove binder (MGB) probes for detecting
alleles. The context sequence probes [VIC/FAM]
CTCCAGCCCTTACTGTCTGCTCAGG [A/G]GCTTCC
TCTTGGCCCCGGATGTGGG were used. The total
PCR reaction volume was 20ul, consisted of 10
ng of genomic DNA, 10ul universal TagMan
master mix I, 0.5 pl SNP assay mix, and adjusted
to a final volume of 20ul using nuclease free
water. The PCR was performed by Step One real-
time PCR (Applied Biosystem Inc, Foster City,CA,
USA); under the following conditions: initial step
of 95°C for 10 min, followed by 40 cycles each of
95°C for 15 sec and 60°C for 1 min.
Interpretation of data was made using an allelic
discrimination plot as a scatter plot of allele 1
(Victoria, VIC dye) versus allele 2 (fluorescein
amidites, FAM dye) using the life Technologies
real time instrument software plot (Figure 1).

Statistical analysis

Data were collected, coded to facilitate data
manipulation, and double entered into
Microsoft Access and data analysis was
performed using the Statistical Package of Social
Science (SPSS) software version 22 in windows 7
(SPSS Inc., Chicago, IL, USA). Independent
samples t test was wused to compare
guantitative measures between two
independent groups. Chi square test was used
to compare between two of more than two
qualitative groups. One-way ANOVA test was
used to compare quantitative measures
between more than two independent groups of
quantitative data. Description of quantitative
variables was in the form of mean and standard

deviation (SD). Description of qualitative
variables was in the form of number (No.) and
percent (%). The receiver operating
characteristic (ROC) curve was used for

sensitivity, specificity, and prediction of cut off
values. A p-value <0.05 was considered
significant.'’
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Figure 1. Allelic discrimination plot showing RETN rs3219175 gene.

Results

This study included 80 breast cancer female
patients with mean age of 47.8+10 years and 80
age-matched female control volunteers with
mean age of 44.9+11.9 (p =0.23). The use of

contraceptives was significantly lower in breast
cancer cases than in controls (p =0.006).
However, other medical history data did not
differ between cases and controls (p >0.05)
(Table 1).

Table 1. Comparison of clinical history data between cases and controls.

Lactating
Positive 74 (92.5%) 76 (95%) NS
Use of contraceptives
Positive 56 (70%) 76 (95%) 0.006
Menopause
Positive 32 (40%) 30 (37.5%) NS
Family history of breast cancer
Positive 10 (12.5%) 4 (5%) NS
*P <0.05 is significant.
The status of ER, PR and HER2 was studied in The mean resistin level was statistically

breast cancer patients, showed negative ER in
30 (37.5%), negative PR in 44 (55%), and
negative HER2 in 48 (60%) of the cases.

significantly higher among breast cancer cases
than controls (p <0.001) (Table 2 and Figure 2).
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Table 2. Comparison of resistin level between cases and controls.

Resistin (ng/mL) 2.9+1.9

1.1+0.58 <0.001

*P <0.05 is significant.
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Figure 2. Comparison of resistin level
between cases and controls.

T
case control
Group

Although there was a positive correlation
between resistin level and age of participants,
such correlation did not reach statistical
significance (r =0.19, p =0.09). Among females
with breast cancer, there was no statistically
significant difference in resisitin level between
different tumor characteristics including tumor
size, lymph nodes affection, metastasis, staging
and tumor grading (p = 0.7, p =0.4, p =0.7, p
=0.9 and p =0.9, respectively). Also, no

statistically significant difference was found in
resistin level among ER, PR, and HER2 subtypes
(p =0.3, p=0.8 and p =0.8, respectively).

Using the ROC curve analysis, resistin level
illustrated sensitivity of 80% and specificity of
67.5% at a cut off value of 1.27ng/mL for
diagnosis of breast cancer cases (p=0.001)
(Table 3 and Figure 3).

Table 3. Sensitivity and specificity of resistin for diagnosis of breast cancer cases.

Resistin (ng/mL) 80%

67.5%

82.2% 1.27 0.001

AUC: area under curve. *P < 0.05 is significant.
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Figure 3. Receiver operating
characteristic curve for serum
resistin as diagnostic marker of
breast cancer cases.
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There was a statistically significant difference in
RETN rs3219175 genotyping between cases and
controls (p <0.001). Higher frequency of AG and

T
1.0

AA genotypes was found among cases versus
higher frequency of GG genotype among
controls (Table 4).

Table 4. Comparison of different genotyping in study between cases and controls.

AG 56 (70%) 8 (10%)
AA 18 (22.5%) 2 (2.5%) <0.001
GG 6 (7.5%) 70 (87.5%)

*P <0.05 is significant.

On comparing RETN rs3219175 alleles, there
was a statistically significant difference between
breast cancer cases and controls, with a higher

frequency of A allele among cases, and higher
frequency of G allele among controls (p <0.001)
(Table 5).

Table 5. Comparison of different alleles between cases and controls.

A allele 92 (57.5%)

12 (7.5%)

G allele 68 (42.5%)

<0.001
148 (92.5%)

*P <0.05 is significant.

There was statistically significant difference
between different RETN rs3219175genotypes as
regards tumor stage among cases with higher
frequency of AG and GG genotypes among
those with stage Ill, and higher frequency of AA

genotype among stage Il (p =0.006). On the
other hand, there was no significant difference
between different genotypes as regards tumor
size, lymph nodes involvement, distant
metastasis, and grading (Table 6).
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Table 6. Comparison of different genotyping between tumor characteristics among cases.

Tumor stage

Stage | 2 (3.6%) 2 (11.1%) 0 (0%)
Stage Il 14 (25%) 16 (88.9%) 0 (0%) 0.006
Stage Il 30 (53.6%) 0 (0%) 6 (100%)
Stage IV 10 (17.9%) 0 (0%) 0 (0%)

Tumor size
T1 6 (10.7%) 4(22.2%) 00 (%)
T2 22 (39.3%) 8 (44.4%) 0 (0%) NS
T3 26 (46.4%) 6 (33.3%) 4 (66.7%)
T4 2 (3.6%) 0 (0%) 2 (33.3%)

Lymph nodes metastasis
NO 14 (25%) 4(22.2%) 0 (0%)
N1 32 (57.1%) 12 (66.7%) 2 (33.3%) NS
N2 8 (14.3%) 2 (11.1%) 2 (33.3%)
N3 2 (3.6%) 0 (0%) 2 (33.4%)

Distant metastasis
MO 46 (82.1%) 18 (100%) 6 (100%) NS
M1 10 (17.9%) 0 (0%) 0 (0%)

Tumor grading
Gl 44 (78.6%) 16 (88.9%) 4 (66.7%) NS
Gl 12 (21.4%) 2 (11.1%) 2 (33.3%)

P > 0.05 is not significant (NS).

On comparing the mean resistin level between Figure 4). Moreover, resistin showed statistically
different RETN rs3219175 gene variants, there significant higher mean level among A allele
was a statistically significant difference, with variant versus G allele variant (p<0.001) (Table 8
higher resistin level among AG genotype and Figure 5).

followed by AA genotype (p<0.001) (Table 7 and

Table 7. Comparison of resistin level in different RETN rs3219175 genotypes.

Resistin (ng/mL) 3.1+1.9 1.940.96 1.1+0.78 <0.001
*P <0.05 is significant.
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Table 8. Comparison of resistin level in different RETN rs3219175 alleles.

. A allele G allele
Variable p-value
Mean £SD Mean £SD
Resistin (ng/mL) 2.8+1.8 1.1+0.78 <0.001

*P <0.05 is significant.
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Figure 5. Comparison of RETN
rs3219175 resistin level in
different RETN rs3219175 alleles.
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Discussion

Improvement of the accuracy of biomarkers is a
major goal for breast cancer early detection
which has its impact on recurrence and
prognosis.’® This study aimed to evaluate
resistin and RETN rs3219175 gene
polymorphism and their relevance to diagnostic
susceptibility, prognostic value, and genetic risk

among Egyptian female patients with breast
cancer.

In the current study, serum resistin showed
statistically significantly higher level among
females with breast cancer when compared to
controls. The sensitivity and specificity of
resistin level in diagnosis of cases were 80% and
67.5%, respectively at cut off value of
1.27ng/mL (p= 0.001). However, no significant
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difference was found in resistin level among the
different studied tumor characteristics.

Our results came in accordance with an
earlier study which reported increased resistin
level in breast cancer patients compared to
controls.”

Another study reported significant
association of resistin  with tumor and
inflammatory markers, tumor size, cancer
grade, tumor stage, lymph node invasion and
decreased disease-free survival among females
with breast cancer.'? Resistin has been linked to
increased risk of progression, angiogenesis,
metastasis, and poor prognosis in various
cancer models.? Resistin plays important role in
several cellular signaling cascades involving
tumor promoters leading to cell migration and
invasion in breast cancer.?

In the present study, no difference was
found in resistin level among ER, PR, and HER2
subtypes. This observation agreed with finding
of a previous study regarding the status of
ER/PR/HER2 in breast cancer patients.'?
However, in another study resistin was
associated with ER-, PR-, HER2-negative and
triple negative subtypes of breast cancers,
possibly through inflammation as resistin
stimulates expression of pro inflammatory
cytokines such as IL-6.2 Interleukin 6 plays a key
role in contributing to breast cancer progression
and was related to triple negative subtype of
breast cancer.?®

The current study demonstrated statistically
significant increase of RETN rs3219175 AG and
AA genotypes among cases when compared to
controls. Also, the A allele showed statistically
significant higher frequency among cases. On
comparing resistin level with different RETN
rs3219175 genotypes, resistin showed
statistically significant higher level among AG
followed by AA genotypes, and among carriers
of A allele. In accordance with our study, a
previous study reported an association between
RETN rs3219175 gene SNP and susceptibility for
breast cancer and its progression among Han
Chinese women carrying the AG or the AG+AA
gene variants and those with A allele.?* Up
regulation of RETN gene expression was found
in in-vitro samples of human breast cancer
tissue with SNP rs3219175.%2

In conclusion, based on findings of this study,
resistin can be proposed as a possible diagnostic
marker in breast cancer. The study also
suggested an association of RETN rs3219175
gene polymorphism among female patients
with breast cancer. The A allele might be
suggested as genetic risk allele for breast
cancer.

Author Contributions

HMF and SAA contributed to the study conception
and design. MER and TD contributed to clinical data
collection and provided clinical support. HMF, SAA
and NAAE contributed to material preparation, data
collection and analysis. HMF and TD wrote the
manuscript draft. All authors read and approved the
final manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of
interest with respect to the research, authorship,
and/or publication of this article.

Funding

The author(s) denies receipt of any financial support
for the research, authorship, and/or publication of
this article.

Ethical approval

The study protocol was reviewed and approved by
the Research Ethical Committee, Faculty of
Medicine, Beni-Suef University (approval number
FMBSUREC/06062021/Abd Elwahab).

Informed consent

We described the aim of this research to participants
of this research before enrolment and informed
consent was obtained from all participants.

References

1. Sung H, Ferlay J, Siegel R L, et al. (2021). Global
Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in
185 Countries. CA Cancer J Clin 71:209-249.

2. Abdelaziz AH, Shawki MA, Shaaban AM, et al.
(2021). Breast cancer awareness among Egyptian
women and the impact of caring for patients with
breast cancer on family caregivers’ knowledge and
behavior. Research in Oncology 17 (1): 1-8. DOI:
10.21608/resoncol.2020.42340.1114



46

Farhan et al

3. Plichta JK, Campbell BM, Mittendorf EA, et al.
(2018). Anatomy and breast cancer staging: is it still
relevant? Surg Oncol Clin N Am 27(1):51-67.

4. Zhu H, and Dogan BE (2021). American Joint
Committee on Cancer's Staging System for Breast
Cancer, Eighth Edition: Summary for Clinicians.
European journal of breast health 17(3): 234-238.
https://doi.org/10.4274/ejbh.galenos.2021.2021-4-3
5. Giuliano AE, Connolly JL, Edge SB, et al. (2017).
Breast cancer: major changes in the American Joint
Committee on Cancer eighth edition cancer staging
manual. CA Cancer J Clin 67 (4):290-303. doi:
10.3322/caac.21393

6. Yin L, Duan JJ, Bian XW, et al. (2020). Triple-
negative breast cancer molecular subtyping and
treatment progress. Breast Cancer Res 22, 61.
https://doi.org/10.1186/s13058-020-01296-5.

7. Deb A, Deshmukh B, Ramteke P, et al. (2021).
Resistin: A journey from metabolism to cancer.
Translational Oncology 14 (10), 101178 .

8. Sudan SK, Deshmukh SK, Poosarla T, et al. (2020).
Resistin: An inflammatory cytokine with multi-
faceted roles in cancer. Biochimica et Biophysica
Acta-Reviews on Cancer 1874(2), 188419 .

9. Li Y, Yang Q, Cai D, et al. (2021). Resistin, a novel
host defense peptide of innate immunity. Front
Immunol 12:699807. doi: 10.3389/fimmu.2021.
699807

10. Harris TA, Gattu S, Propheter DC, et al. (2019).
Resistin-like  molecule a provides vitamin-A-
dependent antimicrobial protection in the skin. Cell
Host & Microbe 25(6), 777-788. €778 .

11. Askin L, Abus S, Tanriverdi O (2022). Resistin and
Cardiovascular Disease: A Review of the Current
Literature Regarding Clinical and Pathological
Relationships. Current Cardiology Reviews 18 (1), 70-
76.

12. Wang C, Wang P, Hsieh Y, et al. (2018). Resistin
facilitates breast cancer progression via TLR4-
mediated induction of mesenchymal phenotypes and
stemness properties. Oncogene 37 (5), 589-600.

13. Pu, X and Chen D (2021). Targeting Adipokines in
Obesity-Related Tumors. Frontiers in Oncology 11,
685923. https://doi.org/10.3389/fonc.2021.685923
14. Hu WW, Tang CH, Sun Y, et al. (2017). Correlation
between resistin gene polymorphism and clinical
aspects of lung cancer. Medicine 96(52), e9485.
https://doi.org/10.1097/MD.0000000000009485

15. Cardoso F, Kyriakides S, Ohno S, et al. (2019).
ESMO Guidelines Committee. Early breast cancer:
ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Ann Oncol 30(10):1674.
doi: 10.1093/annonc/mdz189.

16. Hammond ME, Hayes DF, Dowsett M, et al.
(2010). American Society of Clinical Oncology;
College of American Pathologists. American Society
of  Clinical  Oncology/College  of  American
Pathologists  guideline  recommendations  for
immunohistochemical testing of estrogen and
progesterone receptors in breast cancer. Arch Pathol
Lab Med 134(7):e48-72. doi: 10.5858/134.7.e48.

17. Dawson B and Trapp R: Basic and Clinical
Biostatistics. 3 [sup] rd ed. New York, Lange Medical
Books/McGraw-Hill Medical Publishing Division.
2008, 994:180.

18. Abas AM, Sherif MH, Farag SA (2022). Diagnotic
and prognostic role serum omentin and NGAL levels
in Egyptian breast cancer patients. International
Journal of Breast Cancer Article ID 5971981, 8 pages.
https://dio.org/10.1155/2022/5971981

19. Ozgor BY, lyibozkurt C, Bastu E, et al. (2019).
Investigation of resistin 420 and 62 gene
polymorphism in patients with endometrial cancer.
Taiwanese Journal of Obstetrics and Gynecology
58(1), 164-167 .

20. Qiu L, zZzhang GF, Yu L, et al. (2018). Novel
oncogenic and chemoresistance-inducing functions
of resistin in ovarian cancer cells require miRNAs-
mediated induction of epithelial-to-mesenchymal
transition. Scientific Reports 8(1), 1-10.

21. Lee JO, Kim N, Lee HJ, et al. (2016). Resistin, a fat-
derived secretory factor, promotes metastasis of
MDA-MB-231 human breast cancer cells through
ERM activation. Scientific Reports 6, 18923.
https://doi.org/10.1038/srep18923

22. Vallega KA, Liu N, Myers JS, et al. (2016). Elevated
resistin gene expression in African American
estrogen and progesterone receptor negative breast
cancer. PLoS One 11:e 0157741.

23. Sparano JA, O'Neill A, Graham N, et al. (2022).
Inflammatory cytokines and distant recurrence in
HER2-negative early breast cancer. NPJ Breast
Cancer 8(1):16. d0i:10.1038/s41523-021-00376-9

24. Wang Y, Hu GN, Huang BF, et al. (2020). Impacts
of RETN genetic polymorphism on breast cancer
development. Journal of Cancer 11(10), 2769.


https://doi.org/10.1186/s13058-020-01296-5
https://dio.org/10.1155/2022/5971981

