O




HISTOLOGY

. of Bone
DR EMAN SA

4




LEARNING OUTCOMES

* Identity the histological structure of:

e Compact bone

* Sponge bone

* Differentiate between four types of bone cells

* Ossification process



) THE BONE

Bone is a highly specialized variety of C.T. It forms the
skeleton . Constituents of bone
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There are four |

Osteoblast

Types of bone cells:

Osteogenic cell
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°* Origin: pericytes, which present around blood
Capillaries.

e Sites:

1- Inner osteogenic layer of periosteum.

2- Endosteum.

3- Bone marrow cavities

ells with central flat nucle




° Origin: They arise from activated osteogenic cells.

e Structure:

They are small, oval branched cells with eccentric, open face nuclei and de
basophilic cytoplasm.

They show plenty of ribosomes, rER, well developed Golgi appa
mitochondria.

* Sites:
psteogenic layer of periosteum.
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O steocyie calcified

® Origin: they are mature osteoblasts \ matr-x

* Structure:

L;

They are oval, branched cells with oval, central nuclei.

-The cytoplasm is slightly basophilic rich is alkaline
phosphatase enzyme

— They contain rER, ribosomes, Golgi apparatus, and many
cytoplasmic microtubules.

ells are present inside lacunae and connected with
and these processes intercom
gap junctions
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° Origin: they arise from blood cells called monocytes

* Sites:

On the inner surface of bone where resorption takes place.
* Structure:

— Size: Osteoclast is large cell ¥20-30 um?”.

— Nucleus: It is multinuclated cell “4-50” nuclei

— Shape: It is irregular in shape.
sm: The cytoplasm is foamy acidophili

nave striated c
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-Numerous finger like processes projecting from the cell membrane.

— Lysosomes of variable shape and size.

-Golgi apparatus & mitochondria

Function:

They are concerned with bone resorption ( )
during ossification: remove bone debris during ossification and
after healing of bone fracture.



* Which cell is multinucleated

1] Osteoclast

2. Osteocyte
3. Osteogenic cell
4. Osteoblast

* Which cell is involved in bone formation
1.0steoclast
2.0steocyte
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It is hard or solid iIn

consistency.

It is rich
supply

blood

(1) The Organic components:

YV V V

It constitutes about 50% of the dry weight of the bone
matrix.

It includes:
bone collagen “Type I”

Sulphated glycosaminoglycans.

Protein = Osteonectin: Which anchor cells with bone
matrix.

(2) The Inorganic components:

>
>

It constitutes about 50% of the dry weight of bone matrix.

It is formed mainly of calcium and phosphorus salts and
small amounts of sodium, carbonate, citrate, iron, Mg.




e |tis a vascular C.T. membrane covering the bone from outside.
e |tis formed of 2 layers

> Outer fibrous layer:-
It is rich in collagenous fibers, blood vessels and fibroblasts.
> Inner osteogenic layer:-

— It is formed of osteogenic when stimulated during growth or healir
can change into osteoblasts.

de attachment for muscles, ligaments and tenc
vith blood supply and nouris




— Rich in osteogenic cells, osteoblasts, osteoclasts and blood vessels

- Function of endosteum:

- (1) It supplies bone with blood supply and nourishment.

- (2) Its osteogenic cells, osteoblasts are concerned with bone fo4
osteoclasts are concerned with bone resorption during growth & he
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[ « Compact bone ]

« It is solid like ivory
with no apparent holes
i.e. compact

Sites:

 1- Shaft of long bones.

e 2- Outer & inner tables
of the flat bones of the
skull.

 3- Outer covering of the
vertebrae & ribs.
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There are two types of bone
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The matrix is formed of lamellae of calcified osteoid i L
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in which osteocytes are embedded. Vi@ ) 40
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-1t is the structural unit of the bone. -
It is formed of:

(1) Haversian Canal: ,
= It runs parallel to the longitudinal axis of the bone. i C' 7

- It contains loose C.T., rich in blood Vessels and
osteogenic cells.

oncentric bone lamellae:

d of 4-20 cylinders of concentric
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— It looks like — sponge with many holes, so called spongy bone.

— It is formed of bone lamellae in the form of irregularly arranged bars or
trabeculae which branch and anastomose and separated by bone marro\
spaces of irregular shape and size. These spaces are filled with active |

bone marrow. 7 ¢ 3 CRR G "\ Trabeciilaty, .. Vasculary
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* Sites:
(1)Epiphysis of long bones.
antral part of flat bones of the skull.

onic bone.
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OSSIFICATION

* Definition:
It is the process of bone formation, which leads to its growth.

°* Methods of bone ossification:
(Jintramembranous ossification: It occurs in mesenchymal membranes.
Uintracartilagenous ossification: It occurs in cartilage model
INTRACARTILAGENOUS OSSIFICATION
“Growing end of long bone”

* Definition:
is a type of ossification by which cartilaginous model is



H resting tone

* Stages:

proliferatve zome

(1)Stage of resting cartilage.

(2)Sstage of proliferation.

(3)Stage of maturation and hypertrophy.

Stage of calcification.
invasion.

hy pertrophic 2one
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* Interstitial bone lamellae:
1..Lie under & parallel to the periosteum.

2.
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