
Chapter 6: Bones and Bone Tissue
1.  
Functions: 

· Support body structure
· Storage of minerals and lipids

· Protection

· Blood cells production

· Leverage 





A Chemical Analysis of Bone
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2.  
Classification: 

· Long bone --- longer than they are wide. ( based on shape, not size) fingers limbs
· Short bone --- roughly cubelike. (based on shape, not size) 
· Flat bone --- thin, flattened, and a bit curved. Ex- sternum, ribs, 
· Irregular bone --- fit none of the classes above
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3.  
Histology of Bone: 

  
-  
Ground substance --- contains Ca2+ salts, which make bone hard, inflexible and quite brittle.  



It also contains regulatory proteins.

  
-  
Fibers --- collagen fibers that make the bone flexible.

 
-  
Cells:

   

a. 
Osteocytes --- mature bone cells that are located in the lacune.  Functions: maintain the 




protein and mineral content; assist in the repair of damaged bone.

   

b.  
Osteoblast --- immature bone cells that are responsible for the production of new bone 




matrix (osteogenesis).



c.  
Osteoclasts --- multinucleate cells that secrete acids and enzymes to dissolve, 


remove, or breakdown the bone matrix (osteolysis). 


d. 
Osteoprogenitor cells --- are stem cells that divide to produce daughter cells that 

differentiate into osteoblasts or chondroblasts.  Osteoprogenitor cells are important in the repair of fracture.
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Hormones:

1) Growth hormone and thyroxine increase bone mass.

2) Calcitonin and PTH control blood calcium (8.5-11/mg/dL) levels:
· When blood Ca2+ increases, calcitonin is released from Thyroid and stimulates osteroblast that picks up Ca2+ to make bone matrix, so that blood Ca2+ drops down to normal.


-  
When blood Ca2+ decreases, PTH is released from parathyroid and stimulates osteoclast to dissolve bone matrix and release Ca2+ into the blood, so that blood Ca2+ rises up to normal limit. 


Osteolysis   >   Osteogenesis, bone becomes weaker.



Osteolysis   <   Osteogenesis, bone becomes stronger.

4.  
Gross Structure of Bone: 

Based on the osseous tissue:

· Compact bone --- dense, solid that supports body weight. has osteon, always located on the surface of the bone.

· Spongy bone --- form an open network of struts and plates, no osteon, located in the interior of the bone. 

Based on the structure:

· Diaphysis --- is located in the middle of long bone, surrounding a marrow cavity called medullary cavity. The shaft of a long bone is called the Diaphysis 
· Epiphysis plate or line --- Bone ends, cover with a thin layer of hyaline cartilage.

· Metaphysis --- the site of bone growth (cell division)

· Endosteum --- internal membrane and lines the marrow cavity.

· Periosteum --- external membrane isolated the bone from other tissues.
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5.  
Microscopic Structure of Compact Bone: 

· Osteon --- the structure unit of compact bone.  Each osteon is an elongated cylinder oriented parallel to the long axis of the bone. The bone matrix consist of inorganic salts deposited in organic ground substances. 
· Central canal --- running through the core of each osteon.  Blood vessels are located in. Longitudinal canal carrying blood vessels, lymphatics, and nerves
· Lamella --- concentric layers around the central canal in the osteon.

· Lacuna --- cavity at the junctions of lamella.  This is the site of Osteocytes.

· Canaliculi --- branching network. Interaction between lamella. Minute canals connecting Osteocytes of an osteon. 
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6.  
Bone Development & Growth: 

     
Ossification - The process of replacing other tissue with bone is called ossification.

· Endochondral ossification --- Bone replaces existing hyaline cartilage. Most bones in the body form in this way.

· Intramembranous ossification (dermal ossification) --- It begins when osteoblasts differentiate within a mesenchymal or fibrous connective tissue.  This type of ossification normally occurs in deeper layers of the dermis.  The bones are called dermal bones including flat bones of the skull, mandible, and clavicle.
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STEP3:

Blood vessels penetrate
the cartilage and invade
the central region.
Fibroblasts migrating with
the blood vessels
differentiate into
osteoblasts and begin
producing spongy bone
at a primary center of
ossification. Bone
formation then spreads
along the shaft toward
both ends.
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STEP4:

Remodeling ocours as
growth continues, creating
amarrow cavity. The bone
of the shaft becomes
thicker, and the cartilage
near each epiphysis is
replaced by shafts of
bone. Further growth
involves increas-es in
length (Steps 5 and 6) and
diameter (Figure 6-10).
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Steps in the Repair of a Fracture:
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The Effects of Osteoporosis:
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Major Bone Markings

Definition: 

Concha:  Thin, scroll-like bones

Condyle:  Rounded articular projection

Crest:  Narrow ridge of bone

Epicondyle:  Process above a condyle

Facet:  Smooth, nearly flat articular surface

Fissure:  Narrow, slit-like opening for passage of nerves and /or blood vessels

Foramen:  Opening in a bone for passage of nerves and /or blood vessels

Fossa:  Shallow depression in a bone

Head:  Rounded articular surface at the end of a bone

Meatus:  Canal-like passageway in a bone

Notch:  Indented area

Process:  Extension of a bone

Sinus:  Cavity within a bone

Sulcus:  Cavity within a bone, filled with air and lined with mucous membrane

Trochlea:  Pulley, or structure functioning like a pulley

Tubercle:  Small roughened process or projection on a bone

Tuberosity:  Large roughened process or projection on a bone
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