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Abstract---Breast cancer (BC) is a malignant neoplasm characterized 

by abnormal cell growth of breast tissue in an uncontrolled pattern 
and their ability to infiltrate and invade normal tissue locally. Irisin 

plays an important role in the occurrence, development, and 

metastasis of different tumors. The aim of this study to evaluate the 

changes of serum levels of irisin in postmenopausal breast cancer 

women and compared with control group. Serum samples were 
collected from 90 women were 30 of these women were control and 60 

women were breast cancer patients attending to cancer center in 

Kirkuk city- Iraq from  November 2021 to April 2022 .  

Postmenopausal breast cancer women ages were above 46 years, who 

were proved to be suffering from breast cancer whether a unilateral or 

bilateral breast affected who agree to participate in this study. Irisin 
levels for postmenopausal breast cancer women were (77.11±25.91) 

ng/ml and control (17.35±5.05) ng/ml respectively with a highly 

significant increase (P≤0.01) when compare with healthy control. 

These results suggest that irisin can be used in the early diagnosis, 

differential diagnosis, and prognosis of breast cancer. 
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Introduction  

 
Breast cancer is one of the malignant neoplasms and the most prevalent type of 

cancer among women all over the world. Breast cancer is a disease with 
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heterogeneous characteristics. Clinically and based on cellular markers, it can be 

classified into three subtypes depending on the characteristics of gene expression: 

ER (estrogen receptor) an/or PR (progesterone receptor), HER2+ (breasts cancer 

with human epidermal growth factor receptor 2 positive), and TNBC (triple-
negative breast cancer) (1,2). About 70% of breast cancer cases are ER+ or PR+ and 

the HER2+ (also abbreviated as ERBB2+) can be seen in 15-20% of cases. All 

these receptors are proteins on the plasma membrane cells. The TNBC is about 

15% of breast cancer cases and in this type, no proteins are on the surface of 

plasma membrane cells (3). Tumors of breast generally begin from ductal hyper-

proliferation and progress to benign tumors or metastatic cancer by various 
carcinogens as a result of continuous stimulation. Tumor microenvironments, 

such as stromal influences, play important role in the initiation and progression 

of the breast cancer. The mammary gland can transformed into a tumor, when 

exposes stroma to carcinogens, and not the extracellular or the epitheliums (4). 

Breast cancer remains one of the most common malignancies in women, as the 
incidence of it is increasing continuously all over the world. The number of 

women who suffer from this disease is still increasing, especially in those 

countries that previously had a relatively low rate of breast cancer because these 

countries nowadays adopt Western lifestyles for reproductive behavior. The high 

incidence of breast cancer is closely related to genetics, family histories of breast 

cancer and environmental factors, behavioral habits, culture of knowledge, 
reproductive factors, menstruation at an early age, menopause, age of women at 

first birth and miscarriages. Its etiology and causative factors are complex and 

interlinked(5).   

 

Irisin is one of novel myokines with 112 amino acids (12587 Da), which was 
identified in recent years. The “myokines” are a family of hormones secreted by 

muscles. They participate in several physiological and pathological processes, for 

example, lipid metabolism and cancer progression. Currently, irisin was found to 

improve the quality of skeleton and its serum concentration in patients with 

breast cancer was lower than healthy participants (6). In addition, there still 

remains a debate about its role in metabolic syndrome (MetS). The circulating 
irisin levels were positively associated with the higher body mass index (BMI) or 

fasting insulin. However, the different roles of serum irisin for MetS were 

presented in Chinese and White or Black individuals (7). 

 

Irisin is a newly discovered exercise-induced cytokine, produced by the proteolytic 
hydrolysis of fibronectin type III domain-containing protein 5. It is widely 

distributed in the human body and is involved in the browning of white adipose 

tissue, improving insulin resistance, improving cognitive function, and regulating 

bone metabolism (8). Recent studies have shown that irisin concentration is 

elevated in a variety of tumor tissues as compared with that in normal tissues. 

However, irisin has different effects on the proliferation and apoptosis of tumor 
cells in breast cancer, lung cancer, and liver cancer through various mechanisms. 

Irisin plays an important role in the occurrence, development, and metastasis of 

different tumors, suggesting that irisin can be used as a potential target for tumor 

diagnosis and treatment (9-11). 
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Patients and Methods 

 

Venous blood of about (5-10) ml was taken from postmenopausal breast cancer 
women and control subjects; it was allowed to clot inside a plain tube. After doing 

centrifugation for 30 minutes at 3000 rpm, the serum was aspirated, then 

subdivided into aliquots within plastic tubes and kept at (-20 °C) till the time of 

estimation. From ninety individuals, serum sample was collected; thirty of them 

were normal and sixty cases were patients with postmenopausal breast cancer 

women who attended to cancer center in Kirkuk Oncology Center from November 
2021 to April 2022.          

 

Inclusion Criteria  

 

The cases includes postmenopausal women with age above 46 years who were 
proved to be suffering from breast cancer whether an unilateral or bilateral breast 

affected who agree to participate in this study. 

 

Exclusion Criteria 

 

Each woman was excluded from any following diseases in this study: diabetes 
mellitus, hypertension, thyroid diseases, severe anemia, benign breast cancer and 

any tumor or cancer cases. The irisin levels were detected by Enzyme Linked 

Immunosorbent Assay (ELISA) Sunlong Biotech Company kits with the sandwich 

method (12). Statistical analysis was done by using SPSS, 2001 statistical 

program, and a comparison was made between various groups, which were 
evaluated by t-test. The level of statistical significance was calculated at (P˂0.05). 

 

Results 

 

The mean±SD of Irisin levels for breast cancer women were (77.11±25.91) ng/ml 

and control (17.35±5.05) ng/ml respectively with highly significant increase 
(P≤0.01) when compared with control group as shown in table (1) and Figure (1). 

The level of Irisin in all stages of postmenopausal breast cancer women was 

(112.86±11.93) ng/ml, (87.85±10.01) ng/ml, (64.75±16.91) ng/ml, (51.38±31.99) 

ng/ml respectively. 

   
Table 1 

Levels of Irisin (ng/ml) in Postmenopausal Breast Cancer Women and Controls 

 

Groups  No. of Individuals   Mean ±SD        P value  

Breast cancer Women           60   77.11±25.91  
        *P ≤ 0.01 Controls            30   17.35±5.05 

*P ≤ 0.01: - highly significance 
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Figure 1. Irisin ng/ml in postmenopausal breast cancer women and controls 

 
The mean±SD of Cholesterol levels for breast cancer women were (179.0±25.36) 

mg /dl and control (116.13±42.72) mg /dl respectively with highly significant 

increase (P≤0.01) when compared with control group as shown in table (4.7) and 

Figure (4.7).  

   

Table 2 
Levels of Cholesterol (mg /dl) in Postmenopausal Breast Cancer Women and 

Controls 

 

Groups     No. of Individuals      Mean ±SD      P value  

Breast cancer Women              60     179.0±25.36  
       *P ≤ 0.01 Controls              30     116.13±42.72 

*P ≤ 0.01: - highly significance 
 

 
Figure 2. Cholesterol (mg /dl) in postmenopausal breast cancer women and 

controls 

 

The mean±SD of Triglyceride levels for breast cancer women were (147.3±41.54) 

mg/dl and control (118.03±34.99) mg/dl respectively with no significant increase 

(P > 0.05) when compared with control group as shown in table (4.8) and Figure 
(4.8).  
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Table 3 

Levels of Triglyceride (mg/dl) in Postmenopausal Breast Cancer Women and 

Controls 
 

Groups    No. of Individuals       Mean ±SD      P value  

Breast cancer Women              60        147.3±41.54  
   ***P > 0.05 Controls              30        118.03±34.99 

***P > 0.05: - no significance 

 

 
Figure 3.T riglyceride (mg /dl) in postmenopausal breast cancer women and 

controls 

 

The mean±SD of HDL levels for breast cancer women were (47.03±8.8) mg /dl and 

control (51.0±5.0) mg /dl respectively with no significant decrease (P > 0.05) when 

compared with control group as shown in table (4.9) and Figure (4.9).  
 

Table 4 

Levels of HDL (mg/dl) in Postmenopausal Breast Cancer Women and Controls 

 

Groups   No. of Individuals     Mean ±SD      P value  

Breast cancer Women            60      47.03±8.8  
  ***P > 0.05 Controls            30      51.0±5.0 

***P > 0.05: - no significance 

 

 
Figure 4. HDL (mg /dl) in postmenopausal breast cancer women and controls 
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Discussion 

 

This study showed that Irisin was increased in postmenopausal breast cancer 

women and there was a highly significant difference (P≤0.01) when compared with 
control group. In this study, the maximum level of Irisin in stage 1 when 

compared with other stages which estimated that for every one-unit increase in 

irisin levels, the risk of breast cancer decreases by nearly 90%.  Serum levels of 

muscle- and adipose-tissue-derived molecules, namely, irisin in patients with 

benign and malignant breast cancer of different stages compared to healthy 

individuals.  Irisin level was closely related to the occurrence of breast cancer and 
was an independent predictor of breast cancer. Meanwhile, the serum level of 

irisin was positively correlated with tumor stage. These results suggest that irisin 

can be used in the early diagnosis, differential diagnosis, and prognosis of breast 

cancer (13-16).  

 
A positive correlation was found between irisin level and the clinical stage of the 

tumor. No statistically significant correlation was found with respect to tumor 

size, lymph node metastasis, and histological malignancy of the tumor. Irisin is 

an adipomyokine that is involved in the regulation of metabolic processes. It also 

influences processes related to inflammation, including cancer (17). The role of 

Irisin in cancer disease, including many types of malignancies, i.e., breast, lung, 
gastrointestinal, reproductive tract, and bone cancers, therefore, it is crucial for 

cancer cell metastasis (13). During recent years, an increasing number of 

malignancies of different origins, including colon, endometrial, and 

postmenopausal breast cancer were shown to be associated with body fat 

accumulation and sedentary lifestyle. It is reported that moderate exercise may 
decrease breast cancer risk up to 20–30% (18). 

 

Increased irisin levels may be a result of an increasing energy demandin cancer 

cells and a switch to glycolysis instead of obtaining ATP from the 

respiratorychain. Irisin also increases glucose uptake by cells and enhances AMP-

activated kinase (AMPK) phosphorylation (15). Therefore, higher concentrations of 
irisin may allow cancercells to obtain energy through glycolysis, which could 

confirm our findings related to theincreased expression of irisin/FNDC5 in BC 

compared to the controls (19-22). Changes in concentration of serum lipids in 

patients with breast cancer will result in an increased production of tumor 

necrosis factor-alpha (TNF-α) and inhibition of adipose lipoprotein lipase activity 
by insulin these changes will impair the catabolism of very low-density lipoprotein 

cholesterol (VLDL-c), which is influenced by dietary fat intake, alcohol 

consumption, body weight, pregnancy, endogenous hormones, smoking and 

physical inactivity. Besides this, proliferating cells such as cancer cells have 

increased requirement of cholesterol and facilitate lipid biosynthesis and 

metabolism that will finally leads to increased serum cholesterol level in patients 
with breast cancer. In addition, since cholesterol is transported by low-density 

lipoprotein cholesterol (LDL-c) and high-density lipoprotein cholesterol (HDL-c), 

abnormal serum level of LDL-c and HDL-c is associated with breast cancer and 

its normal serum level is considered as prognostic marker for breast tumor (23). 

 
The exact mechanism of hypertriglyceridemia and decreased HDL concentration 

in breast cancer patients is not known. However, it has been suggested that 
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lipoprotein lipase LPL may regulate the clearance of TG from blood to tissue and 

its activity in adipose tissue decreases in cancer patients contributing to 

hypertriglyceridemia. Since precursor particles of HDL are thought to derive from 
lipolysis of TG and the LPL activity decreases in cancer, increased plasma TG may 

be one of the factors for lower HDL concentration observed in this study (24). 

 

Conclusions 

 

The presumable relationship between irisin and breast cancer was suggested by 
proving distinguished serum irisin levels of breast cancer patients compared with 

those of control. The increased expression of irisin in different tumors suggests 

that it is closely related to the occurrence and development of tumors, making it 

an attracting new target for tumor prevention research and a marker in early 

diagnosis of breast cancer. 
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