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OSTEOCLAST
Nucleus

Nucleolus
Golgi

RER

Actin filaments

Section of
circumferential
clear zone

Ruffled border

Microenvironment of low pH
and lysosomal enzymes

Osteoclastic function. RER, rough endoplasmic reticulum.
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Interstitial lamellae

Interstitial lamellae

Inner circumferential
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L— Conceantric

Haversian
canal

-
- Canaliculi
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Lacuna

Haversian canal

Volkmann's canal
{with blood vessel)

Sharpey's fibers

Periosteum

_’7 Blood vessels
4

Outer circumferential
lamellas

Inner circumferential
lameiliae
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Diagram of bone illustrating compact cortical bone, osteons, lamellae, Volkmann's
canals, haversian canals, lacunae, canaliculi, and spongy bone.
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Articular cartilage
on articular surface

Epiphyseal line

Spongy bone

/ Marrow cavity

Periosteum

Compact bone

Spongy bone

Epiphyseal line

Articular cartilage on articular surface
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Articular cartilage

- Epiphysis
Epiphyseal artery

- Metaphysis

Periosteal arteries
- Diaphysis

Nutrient artery

Compact bone

YoYE c@m\oe)ﬁ\/\coﬂ‘g\



Histogenesis of bone olaall JC43
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HISTOGENESIS

Bone can be formed in two ways: by direct mineral-
izacion of matrix secreted by osteoblasts (intramem-
branous ossification) or by deposition of bone ma-
trix on a preexisting cartilage maerix (endochondral

ossification).
In bath processes, the bone tissue thar appears first is pri-
¥ or woven. Primary bone is a temporary tissue and is soon
wed by the definitive lamellar, or secondary, hone, During
areas of primary bonc, areas of resorption, and ar-
* bone appear side by side. This combination of
bone synthesis and removal {remodeling) accurs not only in
ing bones but also throughour adult life, although s race
2 in adults is considerably slower,

mar
repl

bone growth,

3

Intramembranous Ossification

Intramembranous ossification, the source of most of the flac
bhones, is so called because it takes place within condensations
of mesenchymal tissue. The fronral and pariceal bones of the
skull—as well as parts of the occipital and cemporal bones and
the mandible and maxilla—are formed by intramembranous vs-
sification. This proc so coneributes w the growrh of short
bones and the thickening of fonyg bones.

In the mesenchymal condensation layer. the starting point for
ossification is called a primary ossification center. The process
begins when groups of cells differentiate inco osteoblasts. Os
teoblases produce bone matrix and caleificarion follows, resule-
ing in the encapsulation of some osteoblasts, which then become
i These istands of developing bone form

illaries, bone

Z

osteacytes (Figure 8-12
walls that delincate elongared cavities conca
marrow cells, and undifferentiaced cells. Several
almost simul er. 50 that i
i 2 walls gives the bone a spongy struceure,
ssuc thar remains among the bone walls i
ing bleod vessels and additional undifferentiated mese
ving rise to the bone marrow cells,

Figure 8-11. Section of a haversian system, or osteon. Note necrive cnet
hedternation of clear and dark circles resulting from the al- by gros

tion in the direction of the collagen fibers. The collagen  chymal cells,

s appear bright when cut longitudinally and dark when The ossification centers of a bone Lrow ally
sssectioned. In the center of the osteon is a channel, psp het, replacing the original connective rissue. The
fontanelles of newborn infancs, for e mple, are salt in the

din. Medium magnification, 2
skull thar correspond to pares of the connective tissue thar are

not yet ossified.

@ 8-12. The beginning of intramembranous ossifica- /A
esenchymal cells round up and form a blastema, from LE A

| Gstecblasts differentiate, producing primary bone Mesenchyme Bone blastema Osteoblasts Pnrﬁary bone
tissun
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Zone of reserve cartilage ~

Zone of proliferation —

Zone of hypertrophy —

Zone of calcified matrix —

Zone of resorption —
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— Cartilage cells divide here—new cells

secrete cartilage matrix thereby causing
growth (lengthening) of the bone.

Cartilage cells enlarge here; surrounding
matrix is compressed.

Cartilage matrix becomes calcified here;
the cells degenerate and connective tissue
fills newly formed spaces.

Calcified cartilage is eroded here.

Bone; deposited by osteoblast on the
calcified cartilage spicules.

Osteoblast; connective tissue (marrow)
gives rise to osteoblasts and osteoclasts.

— Osteoclast; remodeling of spicule is

occuring here.
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Bone added
inside tunnels
here

Shaft elongates
Growing shaft because cartilage
is remodeled grows here and is
by bone being

replaced by bone
here

resorbed
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Articular cartilage
on articular surface

Epiphyseal line

Spongy bone

/ Marrow cavity

Periosteum

Compact bone

Spongy bone

Epiphyseal line

Articular cartilage on articular surface
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