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TECHNIQUE OF PREPARATION:

Ground bone

Declacified bone
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1- Osteoblast
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Responsible for synthesis of the organic components of the matrix.
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Deposition of inorganic components also depends on osteoblasts.
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When active, appear cuboidal-columnar, typical protein synthesizing cells.
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“Secrete alkaline phosphatase and osteocalcin, their circulating levels are used clinically
_as markers of osteoblast activity.
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The newly laid matrix is not calcified and called osteoid.
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Osteoblast = Osteocyte
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Osteogenic cell Osteoblast ‘ Osteocyte
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The osteoblast is also responsible for the calcification of bone matrix. The
calcification process appears to be initiated by the osteoblast through the
secretion into the matrix of small, membrane-limited matrix vesicles. The
vesicles are rich in ALP and are actively secreted only during the period in
which the cell produces the bone matrix. D,
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The newly deposited matrix is not immediately calcified. It stains lightly
or not at all compared with the mature mineralized matrix, which stains
heavily with eosin. Because of this staining property of the newly formed
matrix, osteoblasts appear to be separated from the bone by a light band.
This band represents the osteoid, the nonmineralized matrix.
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The cytoplasm of the osteoblast is markedly basophilic, and the Golgi
apparatus, because of its size, is sometimes observed as a clear area
adjacent to the nucleus. Small, (PAS)-positive granules are observed in the
cytoplasm.
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In contrast to the secreting osteoblasts found in active
matrix deposition, inactive osteoblasts are flat or attenuated
cells that cover the bone surface. These cells resemble
osteoprogenitor cells.
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Osteoblasts respond to mechanical stimuli to mediate the
changes in bone growth and bone remodeling. As osteoid
deposition occurs, the osteoblast is eventually surrounded
by osteoid matrix and then becomes an osteocyte.
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Osteoblast processes communicate with other
osteoblasts and with osteocytes by gap junctions.
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OSTEOCYTE.ppt
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Osteoclast

Large, branched motile, multinucleated cells.
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Secretes collagenase and some enzymes.

Activity is controlled by cytokines and hormones.
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Has receptors for calcitonin.
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When active, they lie in Howship’s lacuna:

» Enzymatically etched depression on the surface.

[The surface facing the matrix shows irregular foldings; ruffled border. }

 The ruffled border is surrounded by clear zone:
« Clear of organelles, rich in actin.
« Creates microvironment for bone resorption.
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Bone matrix Microenvironment of low pH
and lysosomal enzymes




BONE MATRIX:

« Most of ions are: Ca*? & PO
 Others: Mg, K, HCO3, Citrate.
« Ca*? & PO“form C,,(PO,)(OH), - hydroxyapatite
» Surface ions are hydrated =hydration shell
« Facilitates fluid exchange




« Some fibers penetrate
through bone substance
= Sharpey’s fibers.

e Nutrition of bone.

 Supplying osteoblasts from
progenitor cells.
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Anatomical |

* Long
 Short \ (Ovihe
* Flat ¢ XC

e lrregular
e Sesamoid



Anatomical types of bones.ppt

TYPES OF BONES:

* Gross observation:
« Compact

Cancellous (spongy)
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SECONDARY BONE TISSUE.ppt
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INTRAMEMBRANOUS OSSIFICATION.ppt
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ENDOCHONDRAL OSSIFICATION.ppt
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Structure of a synovial joint

Bone

* Lined by synovial {0 A7
membrane (CT). (R R,

L ¥ capsule

 Synovial fluid is | g\
derived from . e/ N
» Capsule and R

ligaments align the
bones.

Periosceum
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Sacroiliac Joints
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Clinical Problems
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