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Detoxification  
Bone tissues can store heavy metals, 

such as lead, which can be gradually 

released and excreted 

Acid-base balance  
Bone buffers the blood against excessive 

pH changes by absorbing or releasing 

alkaline salts 

Storage of fatty acids  
Yellow bone marrow contains a reserve 

of fat for consumption during starvation 

states  

Production of blood cells  
Red bone marrow produces blood 

cells in a process known as 

haematopoiesis 

Mineral storage  
The skeleton is the largest depot for 

minerals in the body; 99% of calcium, 

85% of phosphorus and 50% of 

magnesium are stored in the bones  

Attachment of muscles  
Bones act as levers for muscles, 

allowing voluntary movement  

Protection of internal 

organs  
From mechanical damage, 

particularly the brain, heart and 

lungs 

Structural support  
For heart, lungs and marrow  

Functions of the Skeleton 
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Bone Remodeling 



Bone Remodeling 

×Continuous throughout life 
 

 

×Maintained by tightly coupled balance between 

osteoblastic and osteoclastic cell activity 
 

 

×  Osteoblasts: cells that produce bone 

× Osteoclasts: cells that break down bone 
 

 

×Ensures skeletal integrity 
 

×Maintains mineral homeostasis 



Normal bone remodeling: 

Old/damaged bone Is removed by osteoclast activity 

and replaced by osteoblast activity 

Osteoclast 

Osteoblast 

Adapted from Prof GR Mundy, Vanderbilt University 

The process is 

ñCoupled & Balancedò 

BONE 



Bone Remodeling 



Normal bone remodeling is tightly regulated & balanced  
(The RANK Ligand pathway is key in local regulation of bone remodeling) 

RANK Ligand 

binds to RANK on 

osteoclast 

precursor cells, 

which then develop 

into osteoclasts 

and become active 

Osteoblasts 

RANK Ligand 

Osteoblasts 

release RANK 

Ligand 

Osteoclast 

Active 

osteoclasts 

remove bone 

tissue 

(resorption) 

RANKL (protein receptor activator) promotes maturation, activation, and survival of osteoclasts 

The resultant bone lost 

needs to be replaced ï by 

osteoblasts (formation) 

Adapted from Boyle WJ et al. Nature 2003;423:337ï42. RANK, receptor activator of nuclear factor ə B 



Microfracture 

Osteoclast resorbs 

damaged area 

Repair 

Complete 

Osteoblasts fill 

in defect 

The Fracture Cycle 



Cancer Therapy Induced 

Bone Loss (CTIBL) 



Androgen is a key mediator of bone formation 

Osteoblasts 

(bone formation) 

Osteoclast 

(bone resorption) 
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Androgen 

Oestrogen 

Adapted from Boyle WJ et al. Nature 2003;423:337ï42. Lewiecki. Exper Opin Biol 
Ther 2006;6:1041-50. 

= RANK;       = RANK ligand; 

RANK, receptor activator of nuclear factor ə B 


