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Abstract 

Bone is a common site for metastasis in breast cancer; approximately 

%57 of women with advanced breast cancer will develop bone 

metastases. Bone metastases associated with breast cancer are 

predominately osteolytic. Receptor activator of nuclear factor-κB ligand 

(RANKL) is a key mediator in the vicious cycle of bone destruction in 

metastatic cancer. Within the bone microenvironment, factors secreted by 

tumor cells stimulate stromal cells and osteoblasts to express and secrete 

RANKL, which binds to RANK on the surface of precursor and mature 

osteoclasts. RANKL is a critical mediator of osteoclast differentiation, 

function, and survival.  

The present study aimed to assess the relevance of   RANKL to other 

prognostic factors in breast cancer patients with and without bone 

metastases.  

The study was conducted on eighty females who were divided into four 

groups: group I (n=02) healthy females as a control group, group II 

(n=02) non-metastatic breast cancer patients, group III a (n=02) breast 

cancer patients with bone metastases not receiving Bisphosphonates 

treatment And group III b (n=02) breast cancer patients with bone 

metastases and were receiving Bisphosphonates treatment 

 All participants were subjected to a thorough clinical assessment, and 

estimation of blood levels of fasting glucose, ALT, AST, alkaline 

phosphatase, urea, creatinine, bilirubin, and RANKL.  

The serum levels of RANKL showed a significant increase in breast 

cancer patients (with and without bone metastasis) compared to the 

control group. Also, a significant increase in RANKL level was found in 

breast cancer patients with bone metastasis without Bisphosphonates 

treatment compared to those with Bisphosphonates treatment. Also, a 

significantly positive correlation was found between RANKL and tumor 

size. This means that, RANKL may be used as a prognostic marker in 

breast cancer patients.  

 

Key words:  Breast cancer- RANKL- Bone metastasis. 
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Introduction 

Breast cancer is the third most common cancer in the world, and in %56 

to %56 of patients, with progressive disease, bone metastases are common 

(Lipton, 6002). 

Breast cancer displays a high predilection for metastasis to bone, which 

results in pathological bone fractures, hypercalcemia, spinal cord 

compression, as well as significant pain burden (Mundy, 6006). The 

formation of distant metastases is a multi-step process that includes local 

tumor migration, intravasation, survival in circulation, extravasation, and 

the ability to thrive in the metastatic site (Chambers et al., 6006). 

Bone remodeling in adults occurs by removal of old bone (resorption) 

by osteoclasts, followed by new bone formation by osteoblasts. The key 

molecular regulators of bone resorption are receptor activator of nuclear 

factor- қB (RANK), RANK ligand (RANKL) and osteoprotegrin (OPG) 

RANKL is a member of the tumor necrosis factor (TNF) super family, 

the locus for which has been traced to the 31q31 human chromosome 

(Anderson et al., 7991). It is produced as a 13% amino acid and exists as 

either a membrane-bound protein or can be cleaved to form a secreted 

protein that still retains activity (Blair et al., 6001). RANKL is highly 

expressed in peripheral lymph nodes and bone marrow, thymus, spleen, 

Payer's patches, brain, heart, skin, skeletal muscle, kidney, liver, lung and 

mammary tissue (Lacey et al., 7991). Cells that produce RANKL 

include cells of osteoblastic lineage, bone marrow stromal cells, synovial 

cells, activated T cells, B cells, fibroblasts, endothelial cells, chondrocytes 

and mammary epithelial cells (Hofbauer et al., 6007). 
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 RANKL expression is influenced by several hormones, growth factors, 

peptides and cytokines (Theoleyre et al., 6002).  

RANKL has an important role at various stages of osteoclast 

differentiation and function. The fusion of osteoclast precursors to form 

multinucleated cells, their differentiation into mature osteoclasts and the 

attachment of osteoclasts to bone and activation to resorb bone are all 

influenced by RANKL (Lacey et al., 7991). RANKL also inhibits 

osteoclast apoptosis and thereby leads to continued survival of these cells 

(Lacey et al., 6000).  

Ligation of RANKL to its cognate receptor RANK, which is expressed 

by osteoclasts and their precursors, results in the fusion, differentiation 

and activation of osteoclasts. OPG is a soluble decoy receptor for 

RANKL that can inhibit the osteoclastogenic interaction between 

RANKL and RANK (Blair et al., 6001). 

RANKL is implicated in the pathogenesis of bone metastasis at several 

levels: increased bone resorption as a result of excess RANKL results in 

the release of growth factors that facilitate tumor cell division or survival 

(Yubin et al., 6001). A study by Jones et al., 6002 suggested a role for 

RANKL as a chemo-attractant for certain cancer cells metastatic to bone. 

Furthermore, RANKL can stimulate both angiogenesis and endothelial 

cell survival (Kim et al., 6002), suggesting a role for RANKL in 

supporting vascularization of bone metastases. 

Bisphosphonates are important inhibitors of bone resorption widely 

used clinically to treat orthopedic disorders, it reduce skeletal morbidity 

rate by about %56 -106 in patients who present with breast cancer 

metastasized to bone (Rosen et al., 6002). 
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Recent evidence suggests that bisphosphonates also regulate essential 

signaling molecules involved in osteoclastogenesis such as RANKL. 

bisphosphonates  also modulate  OPG  and  preventing  RANK  

activation .also it increase osteoblast proliferation and up regulate 

expression of genes involved in new bone formation  (Viereck et al., 

6006 ) 

 

Objectives: (Aim of the work) 

The aim of this study was to assess the relevance of   RANKL to other 

prognostic factors in breast cancer patients with and without bone 

metastases. 
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Cancer Breast 

Breast cancer is a malignant breast neoplasm which originates from 

breast tissue, most commonly from the inner lining of milk ducts or the 

lobules that supply the ducts with milk (Sariego, 0202).   
 

Epidemiology of the disease: 

Worldwide, breast cancer is the most common invasive cancer in 

women. It comprises 99.22 of other invasive cancers in women and %62 

of all female cancers (Powles et al., 0991). 

 The incidence of breast cancer varies greatly around the world; it is 

lowest in less-developed countries and greatest in the more-developed 

countries (Stewart and Kleihues, 0222) 

National Cancer Institute in Cairo registry reported breast cancer to 

represent %1.%2 of female cancers (Abdel-Fattah et al., 0220). 

A recent article about breast cancer in Cairo indicates a higher than 

expected detection rate of 8 per %111 breast cancer cases upon first 

screening of a target group of 6%%6 invited women aged %1–66 years 

living in a geographically defined area in Cairo, which suggests that 

many women in the community with early but palpable breast cancer fail 

to seek medical attention until their cancer is advanced (Boulos et al., 

0222). 

Early clinical breast examination can reduce the incidence of locally 

advanced disease, and improve breast-conserving surgery rates (El-Attar, 

0222). 

 

Risk factors for breast cancer 

http://en.wikipedia.org/wiki/Malignant
http://en.wikipedia.org/wiki/Breast_neoplasm
http://en.wikipedia.org/wiki/Breast
http://en.wikipedia.org/wiki/Milk
http://en.wikipedia.org/wiki/Duct_(anatomy)
http://en.wikipedia.org/wiki/Lobules
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