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Krakowski 4

LECTURE 1: Skeletal System
· What is the function of the Skeletal System?
· ____________________________________________
· ____________________________________________
· ____________________________________________
· _______________________________ Production (Hematopoiesis)
· Occurs in bone marrow (connective tissue)

· Red Marrow

· Formation of erythrocytes, leukocytes, blood platelets

· Red in color because of hemoglobin 

· Oxygen carrying pigment in erythrocytes

· Yellow Marrow

· Stores_______________________________
· Replaces most red marrow with increasing age

· May change back to red marrow

· Inorganic Salt Storage

· Mainly ___________________________________-
· Cause of osteoporosis

· How many bones are in the human body?
· There are approximately ___________________________bones in the human body

· How are bones classified?
· Four main classes
	Long bones: 

· longitudinal

· main components of limbs, include:

·  the femur 

·  humerus

·  radius and ulna, 

·  tibia and fibula.


	Short Bones: 

· cubelike

· include:

·  metacarpals of hands  

·  metatarsals of feet


	Some also recognize Round Bones
· Small 

· Includes:

· Kneecap (patella)



	Flat Bones: 

· Plate like structures

· offer protection and large muscle attachments

· Includes:

· ribs

· some cranial bones 

· scapula


	Irregular Bones:

· Variety of shapes 

· Usually connected to other bones 

· Includes:

·  vertebra, 

·  carpals (hand) 

·  tarsals (feet) 

·  many of the cranial bones. 




· What are the types of bone cells?
· 3 different bone cell types

· osteoblasts
· ________________ bone cells 

· osteocytes 

· ________________ bone cells

· osteoblasts that have become embedded in calcified bone matrix. 

· osteoclasts 

· these are large, multinucleate cells that act to reabsorb bone during specific stages in bone formation and healing, and during the continual reworking of internal bone architecture that occurs throughout life. 

· What are the parts of a long bone?
· Epiphysis
· At each end of bone

· Forms a__________________________________ 

· Is coated with articular cartilage
· Made up of mostly Spongy Bone
· Bony plates with gaps

· Proximal end

· ________________ to torso

· distal end 

· ________________ from torso 

· Diaphysis
· Shaft of bone, between both epiphysises

· Made up of mostly Compact Bone 
· Continuous extracellular matrix with no gaps

· Surrounds a hollow chamber

· Medullary Cavity
· Endosteum
· Membrane that lines cavity 
· Marrow inside

· Covered by Periosteum
· Fibrous, vascular covering

· Helps form and repair bone 
· What are the parts of short, irregular, and flat bones?
· Mostly spongy bone covered by compact bone

· What is the bone matrix?
· _____________ inorganic components composed mainly of various calcium salts

·  the other _________________ of the matrix is made-up of 95% collagen and a mixture of various glycosaminoglycans associated with proteins.

· What are the components of bone?
· Osteocytes
· Transport nutrients and wastes to and from nearby cells

· Extracellular matrix 

· Made up of collagen and inorganic salts

· Collagen gives it strength

· Salts make it hard and resistant to crushing

· What are the components of compact bone?
· Osteocytes and extracellular matrix around central canal form a cylinder called an osteon
· contains blood vessels and nerve fibers 

· What are the components of spongy bone?
· Osteocytes and extracellular matrix in layers

· No osteon

· How does bone form?
· Intramembranous Bones
· Bones in skull

· Originate within sheets of connective tissue 

· Osteoblasts
· Deposit bony matrix around themselves

· Spongy bone that may become compact bone 

· Endochondrial Bones
· Most bones in skeleton

· Begin as masses of cartilage that are replaced by bone tissue
· Cartilage decomposes and a periosteum forms 

· Other decomposed cells form into osteoblasts and begin to form spongy bone 

· Once surrounded with extracellular matrix osteoblasts are osteocytes

· Ossification
· Epiphyseal Plate
· A band of cartilage 

· 4 layers

· 1st layer

· not growing

· 2nd layer

· young cells undergoing mitosis

· extracellular matriz grows around them

· 3rd layer

· rolls of older cells

· lengthens the bone

· osteoblasts invade, secrete calcium salts and as extracellular matrix calcifies, the cells die

· 4th layer

· thin

· dead cells

· osteoclasts remove extracellular matrix and deposit bone tissue
· What are the types of fractures?
· Greenstick
· Incomplete fracture

· Fissured
· Incomplete longitudinal fracture

· Comminuted
· Complete with bone fragments

· Transverse
· Complete at right angle to axis of bone

· Oblique
· Complete at an angle other than right

· Spiral
· Caused by twisting a bone
· How are fractures repaired?
· 1- Blood vessels and its periosteum rupture
· 2- Form a blood clot (hematoma)
· 3- Swelling of surrounding tissue

· 4- Osteoblasts invade hematoma and spongy bone and fibrocartilage forms

· 5- A bony callus replaces fibrocartilage

· 6- Osteoclasts remove excess bony tissue, restoring new bone structure 

· How is the skeleton divided?
· 2 PARTS

	AXIAL Skeleton
	APPENDICULAR skeleton

	· the skull (22 bones)

· 8 Cranium Bones

· Frontal 

· Parietal (2 bones)

· Occipital

· Temporal

· Sphenoid

· Ethmoid

· Sutural Bones (extra bones )
· 14 Facial Bones

· Maxilla (2 bones)

· Palatine (2 bones)

· Zygomatic (2 bones)

· Lacrimal (2 bones)

· Nasal (2 bones)

· Vomer (1 bone)

· Inferior Nasal concha (1 bone)

· Mandible (1 bone)

· Middle Ear (3 bones)

· Hyoid (1 bone)
	· Pelvic and Pectoral Girdles

· Pelvic Girdle (2 bones)

·  innominate or hip bones

· Pectoral girdle (4 bones) shoulder
· Scapula (2 bones)

· Clavicle (2 bones)



	· 
	· the upper and lower limb bones.

· The upper limbs (60 bones)

· Humerus (2 bones)

· Radius (2 bones)

· Ulna (2 bones)

· Carpals (16 bones)

· Metacarpals (10 bones)

· Hand Phalanges (28 bones)

· The lower limbs (60 bones)

· Femur (2 bones)

· Tibia (2 bones)

· Fibula (2 bones)

· Patella (2 bones)

· Tarsals (14 bones)

· Metatarsals (10 bones)

· Foot Phalanges (28 bones)



	· Vertebral Column (26 bones) 

· Cervical (7 bones)

· Thoracic (12 bones)

· Lumbar (5 bones)

· Sacrum (1 bone)

· Coccyx (1 bone)
	

	· Thoracic Cage (25 bones)

· Rib (24 bones)

· Sternum (1 bone)
	


