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Concentrates most materials around the periphery
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Structure of the periosteum
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Marrow

A long bone( Dried )



The skeleton of a mammal

The internal structure of rabbit includes the
structure and arrangement of its bony

framework ,which is known as its skeleton.



Functions of the skeleton

(Five main purposes)

(1) Support

( 2 ) Protection

( 3 ) Muscle attachment

(4 ) Movement or Locomotion

( 5 ) Production of blood corpuscles



(1) Support

The rigid skeleton forms a frame work for the
support of the body .
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-becomes a rigid axis to support the heavy head

—— Lumbar vertebrae

- Sacrum & coccyx

Vertebral column of man






Vertebral column becomes rigid axis to
resist the pushed exercised by the limbs
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3 .Muscle attachment
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locomotion

4 . Movement or



( 5 )Production of blood corpuscles

The long bones of vertebrates contain red
marrow .In amphibians ,reptiles ,and birds the bone
marrow forms all kinds of corpuscles



5. Production of blood corpuscles
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The endoskeleton of rabbit

- divided into two main parts

( 1) Axial skeleton
(2 ) Appendicular skeleton



Endoskeleton of rabblt |
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The Axial Skeleton

- skull

- vertebral column ( backbone )
- sternum ( breastbone )

- ribs



Vertebral column

Axial skeleton of rabbit




The vertebrae in the vertebral column

(1) cervical
(ii ) thoracic
(iii ) lumbar
(iv ) sacral
(v) caudal



thoracic lumbar

Vertebral column of rabbit







Atlas of rabbit Axis of rabbit
( first cervical vertebra) (second cervical vertebra)



Typical cervical
vertebra of rabbit




Fig. 42.45 : Cavia sp. Anterior thoracic vertebra.
Anterior view



Thoracic vertebrae of rabbit



Lumbar vertebra of rabbit



Sacrum of rabbit
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Vertebral column of man






Twelve pairs of ribs attached to the vertebral column
at the back and the breastbone in front.




Ribs and sternum of rabbit
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Thoracic Cage

e Jugular notch
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Manubrium
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(a) Skeleton of the thoracic cage, anterior view




thoracic vertebra f| vertebral goﬂlon

stemal portion of rib

Fig. 29.14. Rabbit. A thoracic vertebra
with its ribs.



Tuberculum

Capitulum

Ribs of rabbit



vertebra

Rib
neural spine
neural canal
(ransverse process
tuberculum P
sternum capitulum
capitulum

centrum

A pair of ribs articulates with each vertebra.The tuberculum articulates with
the facet on the tranverse process and the capitulum articulates with the

capitular facet.



thoracic vertebra f| vertebral goﬂlon

stemal portion of rib

Fig. 29.14. Rabbit. A thoracic vertebra
with its ribs.
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Appendicular skeleton of rabbit
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humerus
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Humerus Radius Ulna Carpal Metacarpal Phalanges
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Human \ / -

Turtle

Bat

Whale




__ Forelimb__ ( 2 Hind Limb

Humerus

X :
(upper arm) , '7 Femur (thigh)
Ulna el
=TTe Fibula
(Fore arm) .' !
Radius (Shank )
Tibia
Carpals Tarsals
(wrist) (ankle)

Metacarpals ——/
(palm) v 4 (sole)

digits , digits _
(fingers) | (toes)

Note that forelimbs and hind limbs have different
names for equivalent bones.




Pentadactyl (5-digit) Limbs

Human Cat Bat Whale

» Nearly all vertebrates have a pentadactyl limb

« Structure is similar in all, despite different uses for the limb
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TETRAPOD LIMB
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Ball and socket joints




Forearm

= Consists of two long bones

= Ulna (medial)

= Radius (lateral)

bones
—Phalanges
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Ulna Radius

Radius and Ulna of rabbit



Fibula Tibia

Tibio fibula of rabbit
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(b) Hinge joint (knee)

Femur

Knee joint

| Tibia
: ‘ Fibula




Harbour seal Grey whale
flipper flipper

Human hand

Autopodium



(fingers) (toes)

Carpals Tarsals
(wrist) (ankle)
Metacarpals Metatarsals
(palm) (sole)
digits l \ | digits

Note that forelimbs and hind limbs have different
names for equivalent bones.

Autopodium
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Foot bones of human
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Pectoral girdle and fore limb Pelvic girdle and hind limb
of tetrapod of tetrapod
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__ Forelimb__ ( 2 Hind Limb
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JOINTS

-is defined as the spot where two or
more bones meet



Anatomy of the Knee

Quadriceps Muscle

Fat

Bursa

Patella
Synovial Membrane

Synovial Fluid

Meniscus

Articular Cartilage

Patellar Tendon
Fibula

Tibia



Bones of the mammalian skeleton are
joined to one another in different parts of
the body in order to allow movement of
the body parts.



There are various types of joints which
permit varying degrees of movement .



However ,in some parts of the body such as the skull
and pelvic girdle ,the bones are firmly attached to
one another so that movement of these bones is
not possible .




( synarthrosis )
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Immovable Joints
(svnarthrosis)

Pelvic girdle
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Superior articular process Superior vertebral notch
Intervertebral
Joint between foramen
superior and inferior \ Spinal
articular processes | nerve

(zygapophysial joint)

Vertebrae of man

The vertebrae are
joined by Ligaments
and intervertebral
disc which allow
very little movement
Between them .

Intervertebral
disc

Inferior vertebral notch

Inferior articular process



I vertebral Disc

Intervertebral disc of vertebral column



Joints

(1 ) Immovable joints or synarthroses

( 2 ) Movable joints or diarthroses



There are four main kinds of moveable joints

( 1) Ball and socket joints
( 2 ) Hinge joints

(3 ) Gliding joint

(4 ) Pivot joint



Ball and Socket Joints

U Head of
. humerus
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Shoulder: Humerus and
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Scapula Acromion

- / Glenoid

= cavity

Ball and socket joint
or
Shoulder joint




Head of
humerus

Ball-and-socket joint
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Hinge Joint

(Elbow joint )




Hinge joint






Radius™ /
a

Each set of bones making up
joint functions like "y,
one half of a hinge



Gliding joint allows the bones to glide over each other.
Bones of the wrist and the ankle have gliding joints.



joint

Gliding




Gliding
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Odontoid
process

Atlas of rabbit Axis of rabbit
( first cervical vertebra) (second cervical vertebra)



Cervical vertebrae of human



The first two cervical
vertebrae: the atlas Anterior

) Atlas
and the axis arch of

Dens (odontoid process)

Ligament that enables
rotation (as in shaking
the head to indicate
“no”)

Joint that permits
nodding (as in
indicating “yes”)

AXxis

Posterior arch =
of atlas
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I Atlanto-axial joint



* Pivot

joint:
; Dens
rotation
Transverse
around a ligament (>

central axis

* Ex: atlas/
axis joint

(

(e) Pivot joint



/Periosteum

igament

Joint cavity
(contains synovial fluid)

Articular (hyaline)
cartilage
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Synovial merﬁbra%e Artcillai

‘ - capsule
ibrous capsule

Structure of a joint
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Vieaullary cavity
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Anatomy of the Knee

Quadriceps Muscle

Fat

Bursa

Patella
Synovial Membrane

Synovial Fluid

Meniscus

Articular Cartilage

Patellar Tendon
Fibula

Tibia
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Types of joints

Immovable Movable Slightly movable
fibrous joint synovial joint cartilaginous joint

Wellcome Images

Wellcome Photo Library
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Phalanges
(Fingers)

Metacarpals

Carpals
(Wrist)




There are four main kinds of moveable joints

(1) Ball and socket joints
(2 ) Hinge joints

(3) Gliding or sliding joints
(4 ) pivot joints



Pivot Joint

 Rounded end of one bone protrudes into “sleeve,” or
ring, composed of bone or ligaments of another bone

« Examples: Atlas and Axis and Radius and Ulna

Dens Atlas (C1)




Structure of a Long Bone
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Structure of the periosteum
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cranium

Immovable joint



Skeletal System




Three main components

= With respect to the pectoral and
pelvic girdles:
Serially homologous -

. Propodium (= stylopodium) = upper
arm, upper leg

. Epipodium (= zeugopodium) —
forearm, shin

. Autopodium — manus or pes (digits,
and wrist and palm, or ankle and sole




Digit primordia
(condensations)

Digit identity

Phalangeal formula

Autopod
Manus (forelimb)
Pes (hindlimb)

Zeugopod

Medial
(anterior)

Stylopod

12345
Ly
23453

Phalanges

Metacarpals
Carpals

Lateral
(posterior)

Primary limb axis _
Current Biology
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RADIUS — 2

m Radius and Ulna Are
Bones of the Forearm

m Radius: Thumb Side,
Ulna: Little Finger
Side
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ANKLE and FOOT BONES

(left foot view from side)

ANKLE JOINT

The

- bone lower

ankle joint g, & ; leg
(tibia, fibula, talus A\’ Y bones
z(‘ SN talus *1\ (the tibia

.
4 S
L awE \ .
J N

ANKLE and FOOT
JOINTS

(The joints have been & \1 . ankle joint joint.
separated for
litsiyation) S\ | ¥ 2. subtalar joint

Modified from DeLong, G, Ferran, H Understanding
Sports Injury: What Coaches and Athletes Need to

3. transverse tarsal joint Ko Zral 211, Wh pisn




Vertebrae of Rabbit

Sacrum: Dorsal view

T Neural canal (remnants)
Anterior l
Prezygapophysis
Transverse process >
0
Region fused with
pelvic girdle
Neural spines of four
fused vertebrae
U Centrum

Sacrum of rabbit




