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Regulatory factors acting on osteoblasts

estrogen

PGE?2 \I:TH wnt family
Vitamin D —» GH
< IGFs
TGFb/BMPS e

corticosteroids
T3/T4 —~

Matrix constituents:
Collagen |
osteopontin

bone sialoprotein
thrombospondin
osteonectin
osteocalcin
roteogiycans

-g rowth factors

osteoid /

Enzymes:

Alkaline phosphatase
MMPs/collagenase
plasminogen activator

integrins
Mineralisation front




Fibrodysplasia Ossificans
Progressiva, a Heritable
Disorder of Severe
Heterotopic Ossification,
Maps to Human Chromosome
4q927-31

George Feldman, Frederick S. Kaplan, et
al.

Am. J. Hum. Genet., 66:128 -135, 2000



Osteoclasts and
Remodelling
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Bone resorption Is controlled
by the RANKL:OPG ratio

RANKL RANKL

OPG PG
[

no resorption bone resorption




Correct RANKL:OPG balance

Too much OPG

Too little OPG

or

Too much RANKL



Osteocytes: the third cell

Blood vessel Figure 1 - Bone cells and Bone remodeling
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1. Initiate bone remodelling

2. Regulate bone formation/mineralisation

3. Mediate response to bone strains (+ or -)



From Henriksen et al., 2009
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Osteocytes
regulate bone
’ M formation/

Ml mineralisation

o . : Atkins and Welldon, 2009




nNTargeted Abl ation of Osteoc
Defective Mechanotrans

Tatsumi et al., Cell Metabolism, 5:410, 2007



What happens to bone when osteocytes are depleted?

Alncreased adiposity in the marrow space

AElevated osteoclastic bone resorption

Alncreased intra -cortical porosity
AThin cortical bone

AAccumulation of microfractures
Almpaired mineralization

AReduced trabecular bone volume
ACompromised mechanical strength

ADefective mechanotransduction

lkeda K. Geriatr Gerontol Int. 8:213 -7, 2008




Healthy bone is restored with the
reappearance of osteocytes

3D-BVITV

0.06

" osteocyte ablation
0.04 ks = control
0.02 I

40 days 90 days

Tatsumi et al., Cell Metabolism, 5:410, 2007



' BONE REMODELLING



BONE REMODELLING



osteoporosis

osteoarthritis
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