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Objectives:

<>Describe the microscopic structure, distribution and growth of the different types of:
(1) Cartilage

(2) Bone.
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CARTILAGE

-Cartilage is a is a |I
specialized type of C.T,
with a rigid matrix.

-Cartilage is usually
nonvascular (avascular)

(doesn’t contain blood vessels and nerves )

Elastic cartilage

-There are three type of

| |

cartilage . . i i
|| Fibrocartilage |- x|

| e |

| |




Perichondrium: Vascular C.T. membrane formed of 2 layers:
1- Outer fibrous layer (o oo eooo: dense fibrous C.T. -
2-Inner chondrogenic layer: contains chondroblasts (no lacunae ... .). =€) (o
Function of chondroblast 1/ They secrete cartilage matrix and , fey o
>/ give rise to chondrocytes. {8

Outer fibrous layer
nner chondrogenic layer

chondroblast

Cells (Chondrocytes):Found in spaces called lacunae.
-Young chondrocytes:

are small & present singly in their lacunae.

-Mature chondrocytes ©one capsule contains more than one cell « 15 i 4is)
are large, and are found singly or in groups of 2, 4 or 6
cells in their lacunae (cell nests).

Young
chondrocytes

Mature
chondrocytes

-Homogeneous (-.--«.)and basophilic.
-Contains collagen type IlI.

-Foetal skeleton.

-Costal cartilages.  costal means relating to the ribs )
-Articular surfaces of bones.

-Nose, trachea & bronchi.




Matrix is not homogeneous
wSe hyaline cartilage

Contains collagen type Il

Similar to hyaline cartilage + elastic fibres in
the matrix.

( Have same characteristic of hyaline cartilage .
elastic fiber 2525 s ua 4l 3,41 )

. Flastic bres

Elastic fiber
matrix o Uise ils

Cell nest

e  No perichondrium.
e  Rows of chondrocytes in lacunae separated by
parallel bundles of collagen fibers (type I).

Collagen type |
b 055 ) bundles s e
Chondrocytes

Fibroblast

) oo s \
collagen type |

Most components of
this type of cartilage is
fibro (collagen type |')

*In f|brocart|lage there is no cell nest

Chondrocyte

External ear.

Epiglottis. (Ule ) o)

e Intervertebral disks




Growth of cartilage

the activity of Chondroblasts in the inner division and activity of mature
chondrogenic layer. chondrocytes.

Increase in width ( hickness) . Increase in length.
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BONE




1- hard because it is calcified (Calcium salts)
2-It contains type I Collagen fibers
3-it forms bone lamellae and trabeculae

-in periosteum and
endosteum
-Fate:give rise to
osteoblasts

Hin periosteum & endosteum|
-origin:osteogenic cells
-Fate:change to osteocytes
-Function:they secrete
the bone matrix & deposit
Ca salts in it

........................

-Branched cells

-present singly in lacunae
-their branches run in the
canaliculi
-Origin:Osteoblasts
-Function:they maintain the
bone matrix

-Large multinucleated cells on
surfaces,in Howship’s lacunae

-they have striated or ruffled
border

-Cytoplasm is rich in lysosomes
-Origin: blood monocytes
-Function: bone resorption

membrane that covers the outer surface of all bones,

The endosteum (plural endostea) 1s a thin vascular membrane of connective tissue that
lines the inner surface of the bony tissue

1/ Body support

2/ Protection of vital organs

3/ Calcium store




I Osteogenic Cells Osteoblasts Osteocytes Osteoclasts I
| Osteocytes Osteoclasts |
: Osteoblasts
Osteogenic Cells Mature of osteoblasts Large multinucleated cells I
I Stem cell Immature cell ) Maintain bone matrix secrete acid and enzyme
I secrete bone matrix Live in space called lacuna Remodel bone I
R S P |

Osteoclasts have one smooth border and one saw I_ 1
like border (because of microvilli). It secretes acid
| (carbonic acid-carbonate+hydrogen) it withdraws
calcium so it remodels and shapes the bone .

Bone cell that contain

Osteocytes bone fssue)

I
|| |
|| |
I lacunae I
| Note: the bone cells that contain lacunae are: | I
Osteoblasts, osteocytes and osteoclasts | |
| Osteogeniccells  blood monocytes I : :
I
R
I Osteoblasts Osteoclasts ‘ I I Osteoblasts —— Osteoclasts I
| Osteocyte  Osteoblast Giloiuionl  Osbeosk | I I
(maintains ~~ (forms bone matrix)  (stem cell) (resorbs bone) | | |
I




In the diaphysis of long bones.

In flat bones & epiphysis of long bones.

1-Periosteum = N R rmone ™~ -
A) Outer fibrous layer/ 2= ' IR oy
B)Inner osteogenic layer = ; 2
2-Endosteum it 7 L0
3-Bone Lamellae w;m(, e
4-Bone Cells g e '(";“’_“T‘;‘“"

1- Periosteum

2-Endosteum

3-Irregular bone trabeculae (are formed of
irregular bone lamellae separated by osteocytes inside
lacunae)

4-Many irregular red bone marrow spaces
5-Bone Cells

Bone Lamellae :
1-Haversian Systems (Osteons)
— Longitudinal cylinders.
— Each is formed of:
- a Haversian canalsmorveses, nomve < 10 the center,
surrounded by concentrically arranged bone
lamellae separated by osteocytes in lacunae.
-Volkmann's canals: connect the
Haversian canals together. They run
obliquely or transversely.
2-External Circumferential Lamellae.
3-Internal Circumferential Lamellae.
4-Interstitial Lamellae: between osteons.

< (unit of compact bore+

: Compact bone consist of two canal : D . .
' 1/ Haversian canal : Unit of compact bone is called

: 2/Volkmann's canals : an osteon

No Haversian systems (no osteons).

| Baiosteum Ooler fibrous lyer ,
: //mxz os(eeye o

 Thin lager of

* Osteocyte
. ms:/ej;awm :}:‘




Growth of Bone

the
activity of osteoblasts.

the
activity of epiphyseal plate of
cartilage

i Function of

. Epiphyseal plate:
E Increase length

i of bone

Increase in width

Increase in length.
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Skeletal system

Hyaline cartilage

Elastic cartilage

Fibrocartilage



MCQs:

Q1: function of osteocytes?

Q5: The matrix of Hyaline cartilage is ?

Q6: Increase of the bone length is produced by the

e ° : I
Q2: origin of osteoclasts *? activity of ... ?

: Haversian Systems are only found in ...?
Q3 Y Y Q7: Interstitial growth of cartilage it leads to?

Q4: Appositional growth in bone Produced
by ....... and lead to increase in ........ ? Qs: The site of ﬁbrocartilage is?
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