Regions of Endochondral
Bones
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Osteoblasts on a Forming
Surface
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Osteoblasts on a Forming
Surface

Fully mineralized section stained
with trichrome stain to indicate
osteoid.






EM Active osteoblasts

Note: early foci of mineralization
(mineral appears black) in the
matrix
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Osteoblast becoming embedded
in bone ("pre-osteocyte™)






Inactive Osteoblasts (lining
cells) on periosteal surface






Inactive osteoblasts on an
eroded endosteal surface






EM of Inactive osteoblast (lining
cell). Note: lamina limitans on the
completed mineralized surface.






Organic Bone Matrix



Formation of Type Il collagen
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L amellar Bone
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Scanning electron micrograph
of lamellar bone






Woven Bone









Noncollagenous proteins of
bone matrix

e Deposited by osteoblasts

e Growth factors (TFG; PDGF; BMP)
e Glues (osteonectin; sialoprotein)
e Mineralization (sialoprotein)

e Indicators of bone formation (osteocalcin ¢
? function)



Inorganic Bone Matrix
Hydroxypapatite



Mineralization of osteolid
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Pyrophosphatase

QH OH
Calcium pump (?) 0= P-O.'EM
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ATTRACTION
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Ruptures




Tissue Calcification

Mitochondrion
(organelle)

Collagen
fibril

Matrix
vesicle

Ca : P solid phase

Interfibrillar
solid phase
Ca + P “crystals”

Ca + P solid phase
“crystals” within
collagen fibrils
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Progressive Increase in Time, Distance, and Mineralization










Osteocytes
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EM of canalicull












Osteoclasts
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Endochondral Bone Growth
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Figure 5—Lateral radiographic views of a foal immediately after surgical
placement of markers (A) and 72 weeks later (B). Notice that the location
of marker 3 (see Figure 1 legend) in relation to the radial epiphysis did not
change.




FIG. 25. Bone growth. By cellular resorption or formation,
bone is either resorbed or formed, yielding the eventual rec-
ognizable length, width, and structure of bone.
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Endochondral Bone Formation
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Osteoporotic bone




Trabecular bone
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DISTAL FEMORA. OF FEMALE RATS
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Endochondral bone growth In
width — membranous bone
formation
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