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AćĘęėĆĈę

Obesity and cancer are two major epidemics of this century. Obesity is related
to a higher risk of many types of cancer. Studies have accessed circulat-
ing adipokines, as key-mediators in obesity and breast cancer. The study is
aimed to examine the circulating levels of insulin-like growth factor-1, leptin,
adiponectin, and resistin in premenopausal Iraqi women with breast cancer.
The current study was performed during the period from June 2019 to Decem-
ber 2019 at Oncology unit/ Medical City Hospital-Baghdad. A total of 90 pre-
menopausal women with BC/ stage II and III after 2nd dose of chemotherapy
were contributed in this study as patients group. Their ages ranged from (35-
50) years in addition to 90 premenopausal healthy women were designated
as a control group. There was a substantial rise (p < 0.05) in fasting serum glu-
cose, total serum cholesterol, triacylglycerol, low-density lipoprotein choles-
terol, CA15-3, insulin-like growth factor-1, leptin, leptin/adiponectin ratio,
and resistin. While there was a substantial decrease (p= 0.01) in serum
adiponectin in patients as paralleled to healthy. There was a considerable rise
(p ≤ 0.05) in serum insulin-like growth factor-1, leptin, and resistin, while
there was a reduced in serum adiponectin in obese patients as paralleled
to overweight, but it was not signiϐicant. Additionally, circulating levels of
insulin-like growth factor-1, leptin, and resistin were signiϐicantly increased
(p= 0.001) in patients who had tumour size > 5 cm paralleled to those with
tumour size 2-5 cm. Higher levels of serum leptin, resistin, and leptin to
adiponectin ratio are related to improved breast cancer risk in Iraqi women.
The clinical and pathological features of the tumour recommended that these
adipokines might affect the development of breast cancer. Thus adipokines,
in complicated and interrelated mechanisms, maybe drive breast cancer insti-
gation and progression.
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INTRODUCTION

Breast cancer (BC) is the most signiϐicant common
cancer identiϐied among women in developed coun-
tries. It is the second foremost cause of cancer death
among women after lung cancer (Allemani et al.,
2015). The category of breast carcinoma depends
on clinicopathological features and the expression
of estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor 2
(HER2). Though great progressions in cancer diag-
nosis and treatment lately, BC remains, a primary
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reason for death for a woman (Maclean et al., 2015;
Lohman et al., 1988).

It has consistently revealed that the risk for numer-
ous cancer types comprising that of the liver, pan-
creas, colorectal, and breast is higher in insulin-
resistant patients (Cowey and Hardy, 2006). Insulin
improves the bioactivity of insulin-like growth
factor-1 (IGF-1) (Rose et al., 2004). Also, the bioac-
tivity and bioavailability of IGF-1 are affected by
six binding proteins (IGF-binding proteins (IGFBPs)
that also exert independent biological actions (Pol-
lak, 2008). The IGFBP-1 has stimulatory and
inhibitory inϐluences on IGF-1 bioactivity, with the
phosphorylated form of IGFBP-1 inhibiting IGF-1
system, whereas the unphosphorylated form has a
stimulatory impact. Adipocyte secretion of IGF-1
has been established to directly stimulate BC cell
proliferation in vitro (Lubik et al., 2013).

Obesity, as a chief health problem, is connected with
increased BC occurrence and consequent mortality.
The particular mechanism linking obesity and BC
risk remains uncertain. Still, it has been proposed
that adipose tissue can produce a group of cytokines
counting leptin and adiponectin, which may trigger
such relationship and play as prospective biomark-
ers and treatment targets for the management of
this destructive disease (Dossus et al., 2017).

Leptin is a 16 KDa neuroendocrine hormone that
acts as a multifunctional protein with 167 amino
acids, formed primarily by white adipose tissue.
There is negligible leptin production in normal cir-
cumstances which increases in particular patholog-
ical processes such as inϐlammation and malignant
alterations (Polyzos and Mantzoros, 2015).

Adiponectin is a 247 amino acid. It is a protein hor-
mone that modulates several metabolic processes,
comprising glucose regulation and fatty acid oxida-
tion. Adiponectin is secreted from adipose tissue.
It has found that adiponectin inversely interrelated
with body mass index (BMI) in patients (Ahlstrom
et al., 2017).

Resistin is a 12.5 kDa protein secreted by adipocytes,
macrophages, and bone marrow cells has been
initially concerned in the pathogenesis of obesity-
mediated IR, also has been studied expansively
for its role in inϐlammation and obesity-related
cancers (Gong et al., 2016). Resistin has been
proposed to be an inϐlammatory marker in humans
because macrophages are well-known inϐlamma-
tory modulators. It was found that resistin favours
the transformation of macrophage into foam cells
by de restricting cell receptors, a phenomenon
that leads to lipid accumulations and alteration
in endothelial effective, which may represent

the signiϐicant problematic event associated with
atherosclerosis (Jamaluddin et al., 2012). Therefore,
the target of this work is to estimate the circulating
levels of IGF-1, leptin, adiponectin, and resistin
among premenopausal Iraqi women with BC.

PATIENTS ANDMETHODS

The current work was performed during the period
from June 2019 to December 2019 at Oncology unit/
Medical City Hospital- Baghdad. A total of 90 pre-
menopausal women with BC/ stage II and III after
2nd dose of chemotherapy were included in this
study as patients group. Their ages ranged from (35-
50) years in addition to 90 premenopausal healthy
women were selected according to the normal mam-
mographic outcomes and no history of cancer as a
control group.

Additionally, women with BC were categorized
according to BMI into two groups: obese (n= 48)
and overweight (n= 42). Also, they were categorized
according to: the tumors size 2-5 cm (n= 55) or > 5
cm (n= 35).

The study was permitted by an institutional ethics
committee of the Iraqi Ministry of Health and Medi-
cal City Hospital/ Baghdad, and the procedures fol-
lowed were in accordance with the applied guide-
lines. Clinical and pathological information. Weight
and height for every subject were also recorded,
date and type of treatment, tumour grade, as well as
immuno-histochemical evaluation of ER and PR sta-
tus, obtained from medical records.

Clinicopathologic Characteristics of Tumor
The status of ER and PR were examined by immuno-
histochemical staining (DAKO, USA).

Measurements
Blood pressures were recorded according to the
guidelines adopted by the WHO. The BMI and waist
circumference (WC) were determined for patients
and controls (Dubois et al., 2013).

Blood glucose and serum lipid proϐile encompass-
ing: [total cholesterol (TC), triacylglycerol (TAG),
high-density lipoprotein cholesterol (HDL-C), and
low-density lipoprotein cholesterol (LDL-C)] were
determined using Hitachi auto-analyzer. Serum
IGF-1 concentration was determined by IRMA-
Immunotech kit, France. While, serum CA15-3 con-
centration was determined using Monobind equip-
ment, USA (Martinetti et al., 2014).

Serum leptin, adiponectin, and resistin were deter-
mined using the microplate-ELISA bioassay system
as formerly stated (Torre et al., 2015) by (Bio-Rad
Laboratories, Inc., Berkeley, CA, USA).
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Table 1: Clinicopathological characteristics of patients
Variable Cases(n= 90)

Histological stage:
II
III

36 (40%)
54 (60%)

Tumor size:
> 5 cm
2-5 cm

35 (38.89%)
55 (61.11%)

Lymph node metastasis:
Positive
Negative

50 (55.56%)
40 (44.44%)

Hormonal receptors:
ER+
PR+

47 (52.22%)
43 (47.78%)

Family history of BC:
Positive
Negative

52 (57.78%)
38 (42.22%)

Duration of the Disease (Years) 5.20±3.35

Table 2: Clinical and biochemical characteristics of cases and healthy
Variables Patients

(n=90)
Healthy
(n=90)

p-value

Age (Years) 42.20±8.0 38.70±3.24 0.50
WC (cm) 97.0 ± 9.05 72.0±1.05 0.001
BMI (Kg/m2) 36.0±4.50 21.50±1.62 0.001
SBP (mmHg) 138.20±3.50 123.50±1.30 0.001
DBP (mmHg) 87.65±1.50 80.33±0.40 0.05
FSG (mg/dl) 105.20±0.80 85.62±0.45 0.001
TC (mg/dl) 230.50±12.62 115.32±10.15 0.001
TAG (mg/dl) 180.0±10.42 110.60±15.60 0.001
HDL-C (mg/dl) 33.61±2.15 62.35±5.48 0.001
LDL-C (mg/dl) 160.39±8.39 30.85±1.45 0.001
CA15-3 (U/ml) 41.20±6.30 12.50±5.80 0.001
IGF-1 (ng/ml) 210.45±8.20 185.0±2.30 0.001
Leptin (ng/ml) 22.38±2.78 6.20±1.15 0.001
Adiponectin (µg/ml) 6.42±1.02 15.95±2.60 0.01
L/A ratio 3.55±2.32 0.39±0.40 0.05
Resistin (ng/ml) 18.32±2.40 3.50±0.50 0.001

Values are expressed as mean ± SD; p ≤ 0.05= signiϐicant;p ≤ 0.01= highlysigniϐicant;
WC= waist circumferences, BMI= body mass index;SBP= systolic bloodpressure;
DBP= diastolic blood pressure; FSG= fasting serum glucose; TC=total cholesterol;
TAG=triacylglycerol; HDL-C= high density lipoprotein cholesterol;LDL-C= low
density lipoproteincholesterol; IGF-1= insulin like growthfactor-1; L/A= leptin/
adiponectin ratio.
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Table 3: Hormonal proϐile among obese and overweight patients
Variables Obese

(n= 48)
Overweight
(n= 42)

p-value

IGF-1 (ng/ml) 240.20±8.45 180.50±6.30 0.001
Leptin (ng/ml) 26.50±4.26 18.25±1.30 0.01
Adiponectin (µg/ml) 5.0±1.42 7.0±1.85 0.06
L/A ratio 5.30±3.0 2.60±0.70 0.06
Resistin (ng/ml) 18.40±3.50 10.30±2.50 0.05

p ≤ 0.05= signiϐicant;p ≤ 0.01= highly signiϐicant; IGF-1= insulin like growth factor-1;
L/A= leptin/adiponectin ratio.

Table 4: SerumIGF-1 and adipokines levels according to tumor size in patients group
Variables Tumor size p-value

> 5 cm2-5 cm
(n= 35)

(n= 55)

IGF-1 (ng/ml) 255.0±4.20 165.20±7.35 0.001
Leptin (ng/ml) 28.62±3.42 16.40±2.50 0.001
Adiponectin (µg/ml) 4.75±2.30 7.25±1.50 0.07
L/A ratio 6.02±1.48 2.26±1.66 0.06
Resistin (ng/ml) 15.32±4.50 3.50±1.50 0.001

p ≤ 0.05= signiϐicant, p ≤ 0.01= highly signiϐicant;IGF-1= insulin like growth factor-1; L/A= leptin/adiponectin ratio.

Table 5: Correlation coefϐicients between serum IGF-1 and adipokines in patients
IGF-1 (ng/ml) Correlation coefϐicient (r) p-value

Leptin (ng/ml) 0.98 0.01
Adiponectin (µg/ml) -0.72 0.01
L/A ratio 0.26 0.05
Resistin (ng/ml) 0.87 0.01

IGF-1= insulin like growth factor-1; L/A= leptin/adiponectin ratio

Statistical Analysis
All data are shown as means ± SD for all param-
eters. The t-test was used to equate experimental
groups. Also, p-value ≤ 0.05 was deliberated statis-
tically substantial

RESULTS

Clinicopathological characteristics in BC patients
included: histological stage, tumor size, lymph node
metastasis, hormonal receptor positive, and dura-
tion of the disease were illustrated in Table 1.

There was no substantial variance in age between
the two groups. While, there was a considerable
increase (p ≤ 0.05) in WC, BMI, SBP, and DBP in BC
group as compared to the healthy group, Table 2.

Also, there was a signiϐicant increase (p ≤ 0.05)
in FSG, serum TC, TAG, LDL-C, CA15-3, IGF-1, lep-
tin, leptin/adiponectin (L/A) ratio, and resistin.
While there was a substantial decrease in serum

adiponectin (p= 0.01) in patients as paralleled to
healthy, as shown in Table 2.

There was a substantial rise (p≤0.05) in serum IGF-
1, leptin, and resistin in obese patients as paralleled
to overweight. While there was a reduced in serum
adiponectin in obese patients as paralleled to over-
weight, but it was not signiϐicant. Moreover, there
was an elevation in L/A ratio in obese patients, but
it was not substantial Table 3.

Additionally, circulating levels of serum IGF-1, lep-
tin, and resistin were signiϐicantly increased (p=
0.001) among patients who had tumour size > 5
cm paralleled to those with tumour size 2-5 cm.
Also, the ratio of L/A was elevated in cases with
tumour size > 5 cm. Though, there was a reduction
in serum adiponectin in those patients as compared
to patients with tumour size 2-5 cm, Table 4.

Furthermore, correlation coefϐicients (r) between
serum IGF-1 and adipokines in BC patients are
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shown in Table 5. There were signiϐicant positive
correlations between serum IGF-1 and serum leptin,
L/A ratio, and resistin in BC patients. At the same
time, there was a substantial negative association
with serum adiponectin in BC patients.

DISCUSSION

Breast cancer is the most commonly identiϐied can-
cer in Arab women (Ewertz et al., 2012). It has
been examined an association between diverse can-
cer subtypes and anthropometric measures of obe-
sity (Ma et al., 2013). It has been documented that
obesity-associated BC is more frequently ER+ than
is the overall case (Chang et al., 2016).

Nevertheless, relations between BMI and pre-
menopausal BC were less reliable. A difϐident com-
mon of revisions reported that premenopausal obe-
sity is inversely associated with BC risk and pro-
posed a defensive inϐluence (Azoulay et al., 2016).

Results in the current study revealed that BMI is
related to progressive stage and grade of breast car-
cinoma among female patients. These outcomes fur-
ther funding existing evidence of a greater effect of
obesity. Thus, high central obesity may reveal low
ϐitness and low-grade inϐlammation, which are both
related to an elevated risk of cancer (Garg et al.,
2014). Epidemiological and clinical evidence pro-
posed that obesity is linked with a higher risk of BC
and resistance to BC treatment. It has been sug-
gested that this positive relationship may be con-
founded by BMI of 25 kg/m2 at least (Dubois et al.,
2013).

Ewertz and colleagues, 2012 determined that the
risk of increasing metastasis in early-stage of obese
patients increased by 42-46% after ten years, par-
alleled to overweight patients, and the risk of death
due to BC after 30 years was considerably increased
by 38% in obese patients. A Women’s Health Initia-
tive trial revealed that BMI related to a higher risk of
ER+ and PR+ among BC patients (Neuhouser et al.,
2015).

As one constituent of metabolic syndrome, hyper-
tension was described to connect with improved BC
risk in a meta-analysis, with the pooled risk esti-
mates that was comparable to the present result.
Nevertheless, this relationship is composite, and
it is still uncertain whether it is causal, as both
hypertension and cancer are exaggerated by paral-
lel risk inϐluences such as obesity, smoking, alcohol
consumption and physical inactivity (Koene et al.,
2016).

Numerous mechanisms have been suggested for
an association between hypertension and BC risk.

First, both factors may share corporate pathophys-
iological pathway intermediated by adipose tis-
sue, which could cause chronic inϐlammation and
improved the risk of both BC and hypertension.
Additional potential clariϐication that is hyperten-
sion may rise BC risk by obstructing and conse-
quently modifying apoptosis, thus disturbing the
regulation of cell turnover.Finally, another study
revealed women who used antihypertensive medi-
cations exhibited an improved chance of BC paral-
leled to those without antihypertensive drugs. This
may be due to the use of calcium channel block-
ers was related to an over two-fold improved of BC
risk (Largent et al., 2006).

Additionally, the previous study has shown that high
glucose can provide the optimal growth environ-
ment for tumours (Elgendy et al., 2019).

Sun et al. (2019) data proposed that high
glucose-stimulated cell proliferation, capability,
and anchorage-independent growth, which indi-
cated that high glucose donated to the metastatic
behaviour of BC as well. Obesity has inϐluences
on a number of hormones and growth factors
possibly connected to BC. A signiϐicant collection
of obesity-associated metabolic concerns comprise
different concentrations of circulating adipocy-
tokines and progress of insulin resistance (IR)
comprising hyperinsulinemia and impaired glucose
metabolism (Dumais et al., 2017).

As LDL and HDL mostly transport cholesterol, these
lipids have linked them with BC. It has found that
LDL-C level greater than 117 mg/dl is a prognos-
tic inϐluence of tumour stage, also, related with
poorer prognosis due to a greater histological grade,
higher proliferative rate, and more progressive clin-
ical stage. Furthermore, patients who have LDL-
C greater than 144 mg/dl were also prone to have
lymph node metastasis (dos Santos et al., 2014).
Further signiϐicantly, other studies propose that
genetically higher LDL-C was related to a greater of
BC risk (Nowak and Ärnlöv, 2018).

In the present study, it was observed that a signif-
icant increase in serum CA15-3 in the comparison
between the control group and all patients group.
This result is in harmony with that reported by Khan
et al. (2016), who found that an increase in serum CA
15-3 concentrations in BC patients paralleled to the
control group. These results are in covenant with
the current study.

The IGF-1 is an effective growth factor with a role
in cancer pathogenesis, which has been associ-
ated in epidemiological revisions to cancer. More-
over, it can rise normal cell cycling, leading to
improved risk of mutation and malignant transfor-
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mation. One probable mechanism clarifying the
relationship between obesity and cancer other than
estrogen is IR. Insulin improves the activity of IGF-1,
and high circulating of IGF-1 levels are interrelated
with the risk of BC progress. Thus, higher levels of
IGF-1 have been associated with cancer death Shan-
mugalingam et al. (2016).

Cumulative revisions have speciϐied that adipokines,
complicated in the mediation of inϐlammatory dis-
eases and obesity (Deshmukh et al., 2017; Akter
et al., 2019), which are in agreement with the
present study.

Adipokines, predominantly leptin, may have a chief
role in BC biology. Obesity is related to high levels
of leptin. Obesity is accompanied by leptin resis-
tance. It has been ϐirmly that BC related to obe-
sity and hyperleptinemia, also with immunological
investigation conϐlicts. This complex network pro-
poses crosstalk among leptin, immune response and
development of BC in obese women (Reilly et al.,
2005).

Furthermore, adiponectin is convoluted in the
reduction of tumour size in animals and declined
serum adiponectin concentrations are related to the
progression of BC among women. Metabolic dysreg-
ulations linked with obesity such as hyperleptine-
mia and hypoadiponectomia are probable to stimu-
late cancer cell growth via particular mechanisms.
When mammary cells are involved in the process
of carcinogenesis, they produce adipokines mostly
leptin capable of acting on surrounding cancer cells
in an autocrine and paracrine manner (Shacter and
Weitzman, 2002).

It has been hypothesized that the L/A ratio could
be more convenient as a biomarker because both
hormones involved in this formula are aggressive
in their ϐinal result on tumourigenesis (Santillán-
Benítez et al., 2013). Therefore, this variable could
designate that metabolic regulation has protective
elements against the higher leptin levels.

The current study revealed an elevation in this ratio.
So, it could be possible to decrease this ratio by mod-
ifying the patient’s diet and lifestyle, which would
alter the vulnerability to cancer through the inhibi-
tion of the leptin pathway. Regarding the CA15-3
level, it appears that obese patients are more sus-
ceptible to elevated levels of this marker irrespec-
tive of the cancer diagnosis.

Numerous adipokines have been implied in cancer
progress, primarily through IR and inϐlammation.
An elevated level of most of these adipokines such
as leptin and resistin has shown a pro-carcinogenic
role. The present study showed that BC patients

had considerable levels of serum resistin than the
healthy group.

High levels of resistin have been reported in some
forms of malignancies, including (Fasshauer and
Blüher, 2015). Additionally, the levels of resistin
with breast tumour size, stage and lymph node
metastasis. It has been conducted that increased
concentrations of resistin were connected with
increases in BC risk (Liu et al., 2017).

Serum resistin is consistently correlated with can-
cer development, including BC. It has also been rec-
ommended that the expression of resistin in cancer
cells is related to more malignant clinical and patho-
logical processes (Cormanique et al., 2015).

The outcomes of this study indicated that BC
patients showed signiϐicantly higher mean value of
serum resistin than the control group.

Because the earlier revisions documented that
resistin is expressed from adipose tissue and also
from monocytes and macrophages, and associated
with speciϐic inϐlammatory markers directly, the
role of resistin as a further marker of inϐlammation
has traditional growing concern (Yang et al., 2016).
Inϐlammation may be characterized by biomarkers
of primary pathologic modiϐications in breast cells
and be related to risk for the BC progress. Conse-
quently, an association between serum resistin con-
centrations and BC risk might be partially clariϐied
by inϐlammation (Assiri and Kamel, 2016).

CONCLUSION

Serum IGF-1, adiponectin, and L/A ratio may have
a relationship with invasiveness and metastasis of
BC. Both high serum leptin and resistin concen-
trations are probably to be related to improved
BC risk among Iraqi women. Clinical and patho-
logical features of the tumour recommended that
these adipokines might affect the development of
BC. Thus, adipokines in complex and interrelated
mechanisms may be drive BC initiation and progres-
sion.
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