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ABSTRACT 
Obesity is a growing public health concern that has been linked to several chronic diseases, including breast cancer. Adipose 

tissues and hormones play a crucial role in the development of both obesity and breast cancer. The relationship between these two 

conditions is complex and involves the interaction of various biological and environmental factors. This paper aims to review the 

current literature on the role of adipose tissues and hormones in the development of obesity and breast cancer. The focus is on the 

mechanisms by which excess fat accumulation in the body affects the production of hormones and other signaling pathways, 

leading to the development of cancer. 

 

INTRODUCTION 
Obesity is of public health concern globally. The prevalence of 

obesity is on a constant increase. The effects of this non-

communicable disease on the overall health of an affected 

individual are devastating. Obesity worsens the symptoms of 

several diseases such as osteoarthritis, cancer, type 2 diabetes 

mellitus (T2DM), cardiovascular disease, and psychological 

disturbances, and, as a result, significantly contributes to the 

economic burden worldwide (Anyanwu, Kolb, & Bermano, 

2020; Dixon & endocrinology, 2010). Factors responsible for 

obesity include biological (genetic makeup, gut-brain axis, 

parental detriments, physical disability, pregnancy, menopause, 

and gut microbiome), behavioral (eating habits, sedentary 

lifestyle, and insufficient sleep), and environmental factors 

(obesogenic environment, socioeconomic conditions, and 

environmental chemicals). Obesity has been associated with 

cancer and diabetes. 

 

THE PREVALENCE OF BREAST CANCER 
Having replaced lung cancer as the most commonly diagnosed 

cancer globally, breast cancer today accounts for 1 in 8 cancer 

diagnoses and a total of 2.3 million new cases in both sexes 

combined. Representing a quarter of all cancer cases in females, 

it was by far the most commonly diagnosed cancer in women in 

2020, and its burden has been growing in many parts of the 

world, particularly in transitioning countries (Arnold et al., 

2022). An estimated 685,000 women died from breast cancer in 

2020, corresponding to 16% or 1 in every 6 cancer deaths in 

women. Previously insufficient public health response to this 

development has led to the recent launch of the Global Breast 

Cancer Initiative by the World Health Organization (WHO) 

(Anderson et al., 2021). Epidemiological studies conducted by 

CDC reported that obesity is on elevation in the US, as the 

percentage is increased from 30.5% to 41.9% in the last decades 

(N. Tzenios, M. Tazanios, & M. Chahine, 2022).  

 

OBESITY AS AN ETIOLOGICAL AGENT OF THE 

BREAST CANCER 
The underlying pathophysiology of the obesity-breast cancer 

link is complex and still under investigation. The importance of 

local and systemic effects of obesity is supported by many 

studies and involves the following potential mechanisms: altered 

levels of adipokines, circulating steroid hormones and local 

estrogen signaling, metabolic syndrome and insulin resistance, 

and adipose inflammation (Argolo, Hudis, & Iyengar, 2018).  

 

ADIPOKINES AND ADIPOSE TISSUES 
Adipokines are bioactive hormones produced and secreted by 

adipose tissue. These compounds have a variety of functions 

including regulating metabolism and caloric intake, as well as 

angiogenesis and cell proliferation (Hursting et al., 2012). The 

production and secretion of various adipokines are modulated by 

several stimuli, including insulin, estrogens, and inflammatory 

mediators (Goodwin & Stambolic, 2015; N. Tzenios, M. E. 

Tazanios, & M. Chahine, 2022). In the context of obesity, 

adipokines levels are commonly disrupted and this dysregulation 

has been implicated in cancer development and metastasis (Tilg 

& Moschen, 2006).  
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Adiponectin represents the most abundant adipokine and its 

levels are inversely correlated with BMI. Adiponectin is a 

polypeptide composed of 244 amino acids belonging to the 

C1q/TNF family of proteins (Dalamaga, Diakopoulos, & 

Mantzoros, 2012). Adiponectin is secreted into the circulation 

mainly by adipocytes and, to a lesser extent, by the skeletal 

muscle, heart, liver, bone marrow, and central nervous system 

(Lee et al., 2015). Adiponectin affects its target tissues through 

its receptors: AdipoR1 (specific for skeletal muscle and 

endothelial cells), AdipoR2 (specific for liver), and T-cadherin  

 

Adiponectin receptors are ubiquitously expressed in healthy as 

well as in cancerous tissue. Several studies have suggested that 

adiponectin has pleiotropic effects that are protective against 

cancer including anti-inflammatory, insulin sensitization, anti-

proliferative, and pro-apoptotic effects (Macis, Guerrieri-

Gonzaga, & Gandini, 2014). The circulating levels of 

adiponectin exhibit an inverse association with adipose tissue 

mass and have been shown to exert protective roles against the 

development of obesity-related disorders, such as metabolic 

syndrome, diabetes, cardiovascular diseases, and malignancies.  

 

Besides its other properties, adiponectin exhibits anti-

proliferative, anti-migratory, and pro-apoptotic actions. A large 

but heterogeneous body of data has shown that adiponectin 

negatively influences carcinogenesis. The principal pathway that 

is activated by adiponectin is the AMPK/LKB1, a pathway 

involved in the regulation of cell proliferation, apoptosis, 

angiogenesis, and cellular metabolism. When adiponectin binds 

to its receptor, it facilitates the translocation of LKB1/STE20-

related adaptor protein (STRAD)/scaffolding mouse 25 protein 

(MO25) from the cell nucleus to the cytoplasm and promotes the 

phosphorylation of LKB1. Simultaneously, it activates AMPK 

that, in turn, inhibits MAPK, PI3K/Akt, WNT-β-catenin, NF-

κB, and JAK2/STAT3 pathways (Andò et al., 2019; Boudeau et 

al., 2003; Dalamaga et al., 2012).  

 

Although the effects of adiponectin on carcinogenesis have been 

extensively studied, the exact mechanism of its action has not 

been fully elucidated in the context of BC. 

 

Leptin, a 16-kDa polypeptide produced mainly from the adipose 

tissue, was discovered by Friedman and colleagues in 1994 

(Mantzoros et al., 2011). Leptin is an important adipokine 

involved in appetite regulation and energy balance. Leptin levels 

rise with increasing BMI and leptin is known to activate the 

JAK/STAT, MAPK/ERK, and PI3K/AKT signaling pathways, 

leading to increased cell migration, invasion, and cell survival 

(Dieudonne et al., 2002). However, observations regarding the 

association between leptin and breast cancer risk are mixed with 

some studies reporting a positive correlation and others 

reporting no association (Hursting et al., 2012). Additionally, 

increased expression of the leptin receptor in patients diagnosed 

with breast cancer has been associated with the development of 

distant metastases.  

 

OBESITY AND BREAST CANCER; THE ROLE 

ESTROGEN 
For postmenopausal women significant increases in estrone, 

estradiol, and free estradiol are associated with increasing BMI. 

This relationship may be modified by physical activity resulting 

in lower serum levels of estrogens from higher levels of activity 

(Cleary & Grossmann, 2009).  

 

The biosynthesis of estrogens differs between premenopausal 

and postmenopausal women (53). Premenopausal women 

mainly synthesize estrogens in the ovary. However, in 

postmenopausal women ovarian biosynthesis is replaced by 

peripheral site synthesis, and in obese postmenopausal women, 

adipose tissue is the main source of estrogen biosynthesis 

(Lorincz & Sukumar, 2006). The primary mediator of 

postmenopausal estrogen biosynthesis is aromatase, which is 

actually a complex of enzymes that is found in adipose tissue in 

the breast as well as tumor tissue itself (Miller, 

2006).  Androgens produced by the adrenal cortex and the 

postmenopausal ovary are converted into estrogens by 

aromatase (Judd, Judd, Lucas, Yen, & Metabolism, 1974). This 

mechanism of estrogen production can lead to local estrogen 

levels in breast tumors that are as much as 10-fold higher 

compared with the circulation, although this is something that 

cannot routinely be measured (Van Landeghem, Poortman, 

Nabuurs, & Thijssen, 1985). In addition, TNFα and IL-6 are 

both secreted by adipocytes and can act in either autocrine or 

paracrine manners to increase production of aromatase, which is 

directly related to increased synthesis of estrogen (Purohit, 

Newman, & Reed, 2002).  

 

SUMMARY  
In conclusion, obesity has a significant impact on the 

development of breast cancer. Adipose tissues and hormones 

play a crucial role in the relationship between obesity and breast 

cancer. Adipose tissues can produce hormones that can alter cell 

growth and increase the risk of breast cancer. Moreover, obesity 

can lead to an increase in levels of estrogen and insulin, which 

have been linked to breast cancer. Therefore, maintaining a 

healthy weight through physical activity and a balanced diet can 

help reduce the risk of developing breast cancer. It is essential to 

continue exploring the relationship between obesity, adipose 

tissues, and hormones to further understand their role in the 

development of breast cancer and develop effective strategies 

for prevention and treatment. 
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