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Cartilage

Cartilage possesses célls:

chondrocytes, which occupy small cavities called lacunae, within the extracellular
maitrix they secreted.

The cartilage 1s neither vascularized nor supplied with nerves or lymphatic vessels!

however, the cells receive their nourishment from blood vessels of surrounding
connective tissues by diffusion through the matrix.

The extracellular matrix is composed of glycosaminoglycans and proteoglycans,
which are intimately associated with the collagen and elastic fibers embedded in the
matrix.

The flexibility and resistance of cartilage to compression permit it to function as a
shock absorber, and its smooth surface permits aimost friction-free movement of the
loints of the body as it covers the articulating surfaces of the bones.

Types of cartilage.

Copyright © 2017 by Elsevier, Inc. All rights reserved.



Cartilage

Types of cartilage.
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Hyaline cartilage containstype |l collagenin
Its matrix; it is the most abundant cartilage in the

body

Elastic cartilage containstype Il collagen and
abundant elastic fibers scattered throughout its
matrix, giving it more pliability.

Fibrocartilage possesses dense, coarsetype |
collagen fibersin its matrix, allowing it to
withstand strong tensile forces.



Cartilage

The most abundant

Perichondrium lacks in
the joints of the body

Types of cartilage.

Copyright © 2017 by Elsevier, Inc. All rights reserved.

Hyaline cartilage containstype |l collageninits
matrix; it isthe most abundant cartilage in the body
and serves many functions, such as the template for

endochondral bone formation
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1S the most abundant, located in the

nose, larynx, tracheal rings, ventral-end
of the Rrbs.

Form cartilage template for the long
bones formation during embryonic
devel opment



Hyaline Cartilage

e Hyaline cartilage isthe most widespread cartilage in humans. Its
name derives from the clear appearance of the matrix (Greek hyalos,
glass).

* |nthefetus, hyaline cartilage forms most of the skeleton before it is

reabsorbed and replaced by bone by a process known
as endochondral ossification.

 |n adults, hyaline cartilage persists as the nasal, laryngeal,
tracheobronchial and costal cartilage. The articular surface of
synovial joints (knees, shoulders) is hyaline cartilage and does not
participate in endochondral ossification. Articular surfaces are not
lined by an epithelium/perichondrium
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Hyaline Cartilage histogenesis

Differentiate from mesenchymal cells, that retract their
orocesses and round up and form the chondrification centers.

Differentiate into chondrobl asts and secreted collagen 2 and
aggrecan (matrix) = lacunae - chondrocytes which upon
few divisions give rise to ISOGENOUS groups

Interstitial growth

Mesenchymal cells at the periphery differentiate into
fibroblasts, producing dense irregular connective tissue
(perichondrium)

https://unibo.smartzoom.com/s1241/coursel 776/f1841/11842/
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Perichondrium

Responsible for the growth and
maintenance of the cartilage

o Outer fibrous layer with fibroblasts,
Collagen | and blood vessels

* |nner layer of chondrogenic cells
that undergo division and
differentiation to chondroblasts
which deposit matrix to the
periphery (appositional growth).
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Cartilage cells- 3 types

Chondrogenic cells precursors. spindle-shaped cells derived from
mesenchymal cells (can differentiate in Chondroblasts/Chondrocytes)

Chondroblasts derived directly from mesenchymal cells or from
chondrogenic cells of the inner layer of perichondrium (asin
appositional growth) - basophil cells. Note: interstitial growth
happens only in the early phase of development.

Chondrocytes are chondrobl asts surrounded by matrix, and are ovoid
In the periphery and rounded deeper in the cartilage (10-30um)

Copyright © 2017 by Elsevier, Inc. All rights reserved.



Matrix of Hyaline Cartilage

 Typell collagen, about 40%
* Proteoglycans aggregates

o Glycoproteins

o Extracdlular fluid

Territorial Matrix =  around each lacuna, poor of collagen and rich
proteoglycans
Inter-Territorial Matrix = richer in collagen and poor in proteoglycans

Surrounding each lacuna isthe pericellular capsule

https://unibo.smartzoom.com/s1241/coursel 7 76/f1841/11842/
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Histopatol ogy

In cartilage, chondroblasts and chondrocytes are sustained
by diffusion of nutrients and metabolites through the
agueous phase of the extracellular matrix.

At all ages, chondrocytes have significant nutritional
requirements, but their metabolic rate islow.
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Cartilagerepair after injury

Cartilage has a modest capacity of chondrogenesis (cartilage growth).

Cartilage injuries result in the formation of repair cartilage from the
perichondrium.

Thisrepair cartilage contains undifferentiated cells with a potential to
differentiate into chondrocytes that synthesize components of the
cartilage matrix. This important property facilitates the healing of
abonefracture.

The repair cartilage has a matrix composition intermediate between
hyaline and fibrous cartilage (for example, it contains both types | and
|1 collagen).
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Cartilage grows gy two mechanisms:

1. By intergtitial growth, from chondrocytes within the
cartilage (inside lacunae) (early in development)
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By appositional growth, from undifferentiated cells at the surface of

the carti I@e, the geri chondrium.
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Bx aEEositionaI growth, from undifferentiated cells at

the surface of the cartilage, the perichondrium.
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Elastic cartilage

Elastic cartilage containstype Il collagen and
abundant elastic fibers scattered throughout its
matrix, giving it more pliability.

The structure of the elastic

cartilage is similar to that of hyaline
cartilage except that the ECM contains
abundant elastic fibers synthesized
by chondrocytes.

Elastic cartilage predominates in the
auricle of the external ear, a major
portion of the epiglottis and some of
the laryngeal cartilages.

https://unibo.smartzoom.com/s1241/coursel 776/f1841/11843/
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Fibrocartilage

Fibrocartilage possesses dense, type |l
collagen fibersin its matrix, allowing it to
withstand strong tensile forces.

https://unibo.smartzoom.com/
s1241/coursel/76/f1841/
11845/

Types of cartilage.
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It IS opaque, the matrix contains type |
collagen fibers, the ECM hasa low
concentration of proteoglycans and
water and it lacks a perichondrium.
Fibrocartilage has great tensile strength
and forms part of the intervertebral
disk, pubic symphysis and sites of
Insertion of tendon and ligament into
bone.

The fibrocartilage is sometimes
difficult to distinguish from dense
regular connective tissue of some
regions of tendons and ligaments.
Fibrocartilage is recognized

by characteristic chondrocytes
within lacunae, forming short
columns
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Test

https:.//www.hi stol ogyguide.com/quizzes/05-cartilage-and-bone.html
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