Physiology

Date: ___________________  Name and Period: ________________________________

STRUCTURE & FUNCTION OF BONE

OBJECTIVES
1. List and describe the functions of the skeletal system. (p. 116-117)

2. Describe the gross anatomy of a typical long bone. (pp. 117 – 120)

SKELETAL SYSTEM FUNCTIONS

	


GENERAL SHAPES OF BONES

	
	

	
	


PART II: GROSS ANATOMY OF A TYPICAL LONG BONE
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PART II: DISSECTION OF A BOVINE LONG BONE

	1. Obtain an aluminum foil sheet with a long bone section and the necessary dissecting tools from the supply area.

2. With the help of your textbook, identify the compact and spongy bone in the long bone section. Compact bone looks smooth and homogenous; spongy (or cancellous) bone is composed of small spicules (bars) of bone and lots of open space.

(Draw  the outline of the long bone.  Draw and label the compact      and spongy bone.  

3. Identify the shaft, or diaphysis of the bone. Observe its smooth surface, which is composed of compact bone. Carefully pull away the periosteum, or fibrous membrane covering, to view the bone surfaces. Notice that many fibers of the periosteum penetrate into the bone. These fibers are called Sharpey's fibers. The periosteum is the source of the blood vessels and nerves that invade the bone. Osteoblasts (bone-forming cells) on its inner face secrete the bony matrix that increases the girth of the long bone.

(  Label and draw the diaphysis, periosteum and Sharpey’s Fibers on your long bone diagram.

4. Now inspect the epiphysis, the end of the long bone. Notice that it is composed of thin layer of compact bone filled with spongy bone.

( Label the proximal and distal epiphysis.

5. Identify the articular cartilage covering the epiphyseal surface in place of the periosteum. Since it is composed of glassy hyaline cartilage, it provides a smooth surface to prevent friction at joint surfaces.

(Draw  and label the areas of articular cartilage on your bone.  

6. If the animal was still young and growing, you will be able to see a thin area of hyaline cartilage, the epiphyseal plate, which provides for longitudinal growth of the bone during youth. Once the long bone has stopped growing, these areas are replaced with bone and may appear as thin, barely discernible remnants -- the epiphyseal lines.

( Draw and label the epiphyseal line.

7. In an adult animal, the central cavity of the shaft, the medullary cavity, is essentially a storage region for adipose tissue, or yellow marrow. In the infant, this area is involved in forming blood cells, and thus, red marrow is found in the marrow cavities. In adult bones, the red marrow is confined to the interior of the epiphyses, where it occupies the spaces between the spicules of spongy bone.

(Draw and label the medullary cavity and the  red or yellow  marrow.


	


8. You are examining a fresh bone,  so look carefully to see if you can distinguish the delicate endosteum lining the shaft. In a living bone, osteoclasts (bone-destroying cells) are found on the inner surface of the endosteum, against the compact bone of the diaphysis. As the bone grows in diameter on its external surface, it is constantly being broken down on its inner surface. Thus the thickness of the compact bone layer composing the shaft remains relatively constant. (  Draw  and label the endosteum on your bone.  

9. Place the bone in a disposal bag.  Carefully wash your hands.

10.   Find the meaning of the following terminology pertaining to bone

	osteo-
	

	-clast
	

	-blast
	

	-cyte
	

	osteoblast
	

	osteoclast
	

	osteocyte
	


11. The diagram shows the gross anatomy of a typical long bone. Color the following parts on the diagram.

	( Diaphysis (A)

( Proximal epiphysis (B)

( Distal epiphysis  (C)

( Metaphysis (D)

      (mioddle area between diaphysis and epiphysis)

( Epiphyseal plate (E)

( Articular cartilage (F)

( Periosteum (G)

( Sharpey's fibers (H)

(  Arteries (I)

( Compact bone (J)

( Spongy bone (K)

( Trabeculae in spongy bone (L)

( Medullary cavity (M)

( Endosteum (N)

( Bone marrow (O)
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12. Match the description with the correct term. Use the key below to indicate your answers

A. Articular cartilage 

B. Diaphysis

C. Endosteum 

D. Epiphyseal plate

E. Epiphysis 


F. Medullary cavity

G. Metaphysis 

H. Perforating fibers

I. Periosteum

______ Tubular shaft of a long bone; hollow cylinder with walls of compact bone

______ Hollow cylinder found in the diaphysis; filled with yellow bone marrow

______ The ends of a long bone; consists of a thin layer of compact bone filled with spongy bone

______ Separates the diaphysis and the epiphysis; consists of the epiphyseal plate (line) and the adjacent spongy bone

______ Thick layer of hyaline cartilage; provides basis for production of spongy bone; only places where long bones grow in length after birth

______ Thin membrane that lines the medullary cavity

______ Fibrous membrane that covers the surface of bone; has the potential to form bone during growth periods and fracture healing

______ Collagen fibers that attach the periosteum to the underlying bone

______ Covers the bone at joint surfaces of the epiphysis; provides slick surface that reduces friction and allows the joint to move freely

13. Obtain the Skeletal System Picture Cards. Match the part below with the correct number on page 1 of the card – Section of a long bone

.

______ Articular cartilage 


______ Compact bone

______ Diaphysis 



______ Distal epiphysis

______ Epiphyseal lines 


______ Medullary cavity

______ Filled with red marrow 

______ Periosteum

______ Proximal epiphysis 


______ Spongy bone

______ Yellow marrow

14. What differences between compact and spongy bone can be seen with the naked eye?

15. Match the structure listed below with the correct letter from the diagrams.

______ Articular cartilage 

______ Compact bone

______ Diaphysis


 ______ Endosteum

______ Epiphyseal line (plate) 
______ Epiphysis

______ Medullary cavity 

______ Periosteum

______ Filled with red marrow 
______ Trabeculae of spongy bone

______ Yellow marrow
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16. Identify the bone shape described or represented in each of the following. Use the key below to indicate your answers.

F = Flat bones 


I = Irregular bones

L = Long bones


S = Short bones

	______ Bones that are longer than they are wide

______ Humerus, radius, ulna, femur, tibia, fibula

______ Bones that are roughly equal in dimensions

______ Bones in the wrist (carpals) and in the ankles (tarsals)

______ Bones that are thin and relatively broad

______ Bones in the skull, ribs, shoulder blades

______ Bones that have complex shapes
	

	______ Bone #1

______ Bone #2

______ Bone #3

______ Bone #4

______ Bone #5

______ Bone #6

______ Bone #7
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