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“Vicious Cycle of Injury”

Acute Repetitive
trauma overuse

NS

Activity
Inflammatory
response

Weakness,
stiffness, etc.
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Keratan
sulfate-rich Chrondroitin sulfate-rich
region region

Keratan
sulfate Chrondroitin sulfate
chain chain

Protein core

Hyaluronic acid (HA)

Proteoglycan “bristle brushes”

Link
protein

Protein side

; Hyaluronic acid
chain core —

central “core”

Sulfate radicals
(chrondroitin and keratan sulfate)
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Articular cartilage

Line of epiphyseal
cartilage

Trabeculae of
spongy bone

Compact or
cortical bone
Marrow cavity

Periosteum

Line of epiphyseal
cartilage
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Composition and Structure of Cartilage
Articular hyaline cartilage

Histology

Lamina splendens

H 20 in and out due to
pressure of joint surfaces
on one another

Matrix

Chondrocytes
in lacunae

Ground
substance

Tidemark

Calcified cartilage

Subchrondral bone

Orientation of collagen fibers
Zonel

Zonelll
Oblique

Zone lll
Vertical
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Vertical

End plate

Trabecular
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ligament

Anterior
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ligament

Medial
collateral
ligament
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Breaking point
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STRESS (load /cross-section area)

Ligamentum flavum
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Breaking point

STRAIN (extension/original length)
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Muscle cell (fiber)

Stripes or striations

Muscle fiber is a bundle
of myofibrils

Z lines
[]
%0
Soe e
)
o
Myofibril A band I band
l Enlarged view
Zline M line Z line
AN — N —— AN — N ——— AN AN
N\ — N AN — N\ — AN N\
\ AN — \ —— AN — \ —— AN \
— —— AV — \— AV \
— — \ —— \ — \ —— \ \
==
I T — 1 — T — I — T |
o | ] — | — ] — | — ] ]
o/ —1 — ] — ] — ] — ] ]
yA ] ] ] ] ] ]
[ YA A — ] — A — ] — A 7
y A— — 7 —— 7 —/ — 7 7
Z Z Z Z Z 7
! | | |
I 1 I 1
Sarcomere A band

(from Z line to Z line)

Two sarcomeres
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Muscle fiber type
Property Slow-twitch Intermediate Fast-twitch
Speed of contraction Slow Intermediate Fast
Rate of fatigue Slow Intermediate Fast
Other names used Type | Type Il B Type Il A
Slow oxidative Fast oxidative/glycolytic Fast glycolytic
Muscle fiber diameter Small Intermediate Large
Color Red Red White
Myoglobin content High High Low
Mitochondria Numerous Numerous Few
Oxidative enzymes High Intermediate Low
Glycolytic enzymes Low Intermediate High
Glycogen content Low Intermediate High
Myosin ATPase activity Low High High
Major source of ATP Oxidative phosphorylation Oxidative phosphorylation Glycolysis
ATP , adenosine triphosphate.
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Muscle
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