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Bone Is a Dynamic Organ
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SKELETAL PHYSIOLOGY:
Critical Phases

• Skeletal Growth
– Prenatal to Adolescence
– Modeling and remodeling
– Early and Rapid linear growth which then slows before

increasing with adolescence

• Peak Bone Acquisition
– Ages 12-18
– Gender and compartment specific!!!!
– Strong genetic determinants
– Phased with linear growth

• Bone Maintenance
– Ages 20-50: Remodeling 10% of

the skeleton/yr

• Bone Loss
– Gender and compartment specific
– Genetic determinants may play a role 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0
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Cellular Complexity in the Bone Marrow N
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Bone Remodeling Process
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The CNS Regulates Bone Turnover
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BAT “Beige or Bright”
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Bone is Connected to Metabolic
Homeostasis

Common Circuits:

BoneMuscle

Sarcopenia              Osteopenia                      BAT dystrophy                 Lipoatrophy
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The Beta Cell, Osteoblast-Osteoclast Connection
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Definition of Osteoporosis From
BMD
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• PBM is a determinant of lifetime BMD
• BMD is the major determinant of future fracture
• Multiple factors contribute to PBM
• Genetic determinants are critical but are modifiable by environmental

factors

Genetics
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Adipocytes

Marrow

The Niche

Energy Demands in
The Niche: 2 million RBCs per sec 12



The Marrow  is Far From Inert

2,000,000 RBCs/sec
Leave the marrow
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MSC Plasticity in the Marrow Niche:

mesenchymal
stromal cell (mMSC)

pre-adipocyte

osteoblast

adipocyte

Pref-1              Fabp4, Plipin, Adipq

Marrow Niche

?

Pre- osteoblast
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Hypothesis: Cell Plasticity is fuel dependent
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Anorexia Nervosa: A Classic Case of Limited Fuel Availability
a marrow lineage shift and skeletal fragility

Bredella et al JCEM, 2009
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Osteoporosis- Obesity of Bone
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Summary
• Bone mass is determined by multiple

genetic and environmental factors
• Bone remodeling is a dynamic process

and is fuel dependent
• The fate of osteoblasts and adipocytes in

the marrow help determine peak bone
mass and bone loss

• Nutrient and environmental determinants
play a major epigenetic role
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