Skeletal System 15

Name: ________________________________________________________________________Lab________

Standard 4: Skeletal System
Indiana Content Standards 
AP 4.1 Describe the structure of a typical long bone and indicate how each part functions in the physiology and growth of the bone.  

AP 4.2 Distinguish the axial from the appendicular skeleton and name the major bones of each. 


Locate and identify the bones and the major features of bones that make up the skull, 


vertebral column, thoracic cage, pectoral girdle, upper limb, pelvic girdle and lower limb.

AP 4.3 Compare and contrast the microscopic organization of compact (i.e. cortical bone) and spongy (i.e. trabecular bone)  

AP 4.4 Describe the major types of joints in terms of their mobility and the tissues that hold them together.

AP 4.5 Analyze and describe the effects of pressure, movement, torque, tension and elasticity on the human body.
Objectives
4.1 Describe the structure and function of the parts of the long bone

4.1 Describe the functions of each part of the long bone during growth

4.2 Distinguish between the axial and appendicular skeleton

4.2 Identify and name the major bones of the axial skeleton

4.2 Identify and name the major bones of the appendicular skeleton

4.3 Explain that osteocytes communicate with nearby cells through passages called canaliculi

4.3 Explain that extracellular matrix of bone tissue is made up of collagen and inorganic salts giving it strength and resistance to crushing

4.3 Compare and contrast the structure compact and spongy bone 
4.3 Compare and contrast how compact and spongy bone obtain nutrients

4.4 Describe fibrous, cartilaginous and synovial joints in terms of the tissue that holds them together
4.4 Describe the six types of synovial joints and their movement
4.5 Analyze and describe the effects of pressure, torque and tension on the body

4.5 Explain what can be done to maintain elasticity in the body 

	Lecture and Book Notes: 
Hole’s Chapter 8, Page 133
7.1 Introduction - Lecture
Bone consist of a variety of very active _______________ tissues: 

1. _________________________________________

2. _________________________________________

3. _________________________________________

4. _________________________________________

5. _________________________________________
Bones, the __________________ of the skeletal system, are multifunctional:

1. __________________________________________

2. __________________________________________

3. __________________________________________

4. __________________________________________

5. __________________________________________
7.2 Bone Structure - Lecture
Bone Classification
Bones are classified according to their _____________.
Long Bones
Examples of long bones in the body:

____________________________________________

Short Bones

Examples of short bones in the body:

___________________________________________

Flat Bones

Examples of where flat bones can be found:

____________________________________________

Irregular Bones
Examples of where irregular bones can be found:

___________________________________________

Sesamoid Bones:
Examples of where sesamoide bones can be found:

____________________________________________

Not noted in book: sesamoid are located in the ball of the foot as pictured on the right. 

Parts of a Long Bone 
Proximal Epiphysis #8
Structure: ___________________________________

____________________________________________

Distal Epiphysis #10  
Structure: ___________________________________

___________________________________________

Function of both: ____________________________

___________________________________________

___________________________________________

Articular cartilage (not numbered)
Structure: ___________________________________

___________________________________________

Function: ___________________________________

___________________________________________

___________________________________________

Diaphysis #9
Structure: ___________________________________
___________________________________________

Function: ___________________________________
____________________________________________

___________________________________________

Periosteum #6 

Structure: __________________________________

Function: ___________________________________

___________________________________________

___________________________________________

___________________________________________

___________________________________________

Compact Bone #3

Structure: __________________________________

___________________________________________

Function: ___________________________________

____________________________________________

____________________________________________
____________________________________________
Spongy Bone #1
Structure: ____________________________________

____________________________________________

____________________________________________

_____________________________________________

Function: ____________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

Medullary Cavity #4
Structure: ___________________________________

____________________________________________

Function: ____________________________________

____________________________________________

____________________________________________

____________________________________________

Endosteum (not numbered)

Structure: ____________________________________

_____________________________________________

_____________________________________________

_____________________________________________

Microscopic Structure 
Both Compact and Spongy Bone
Bone cells are called _________________________.
The extracellular matrix of bone is composed of collagen and inorganic salts.
___________________ gives bone its strength and resilience.  ________________ ______________ make it hard and resistant to crushing.
Compact Bone
Osteocytes and extracellular matrix form cylinders around central canals that run longitudinally and form units called _____________________.  Many of these cemented together form compact bone. Each central canal contains _____________  __________________ and ____________ ______________ surrounded by loose connective tissue. _______________________   __________________  run transversely connecting the central canals. The blood in these vessels nourishes the bone.  The nerve cells communicate throughout the structure.
Spongy Bone
Osteocytes and extracellular matrix do not form around central canals. Instead, they lie within
 ______________________and get nutrients from substances that ________________ into the canaliculi.

7.3 Bone Growth and Development 
Take notes from the book for this section: Page 135

Bones form by replacing existing connective tissues in one of two ways: 

1. ___________________________________________

_____________________________________________

_____________________________________________

2. ___________________________________________

_____________________________________________

_____________________________________________
Intramembranous Bones
The broad flat bones of the ______________ are intramembranous bones. During their development membrane like layers of ________________________, or relatively _________________________, connective tissue appear at the sites of ___________________

____________________.

How are osteoblasts formed?

___________________________________________

___________________________________________

___________________________________________

The osteoblasts become active and deposit bony matrix around themselves, forming _______________

_______________ tissue. When the extracellular matrix completely surrounds the osteoblasts they are called
_______________________. Eventually the membranous tissues that persist outside the developing bone give rise to the __________________________. 

Explain the process of ossification.

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________
Endochondral Bones
Instructions: Sketch the following steps in the right column, use the diagram on page 136:

_______________ bones in the skeleton are endochondral bones. 
1. They develop in the ________________ from masses of _______________  _________________ 
shaped like future boney structures.

2. In a long bone changes begin in the center of the _________________ where cartilage slowly breaks down and disappears.  About the same time ________________________ forms.
3. Blood vessels and osteoblasts from the periosteum 

_____________________ the disintegrating cartilage and the _______________ ______________ forms in its place. This region of the bone formation is called the 
_______________  _________________  __________ and bone develops from it toward the ____________ of the cartilaginous structure. Meanwhile, osteoblasts from the periosteum deposit a thin layer of 

_________________  ______________ around the primary ossification center.

4. The epiphyses of the developing bone remain cartilaginous and continue to grow. Later 

__________________  __________________________

centers appear in the epiphyses and ______________

______________ forms in all directions from them.

5. As spongy bone  is deposited in the diaphysis and in the epiphysis a band of cartilage called the
________________________ _______________, or metaphysis remains between these two ossification centers. The epiphyseal plate contains layers of young cells undergoing mitosis and producing new cells. As these cells enlarge, extracellular matrix forms around them, the cartilage plate thickens ________________

The bone. At the same time, _________________

__________ accumulate in the extracellular matrix adjacent to the old cartilaginous cells and they begin to die. In time, the multinucleated cells called 

_________________________  break down the extracellular matrix and bone building 
______________________________ invade the region depositing new bone. A long bone continues to lengthen while the cartilaginous cells of the ____________________  _________________ remain active.

6. A developing long bone thickens as compact bone is deposited on the outside, just beneath the

______________________________. As this compact bone forms on the surface ______________________

erode other bone tissue on the inside. The resulting space becomes the medullary cavity which later fills with ____________________. The bone in the central regions of the epiphyses and diaphysis remain 

_________________ and the ____________________

______________________ on the ends of the epiphyses persists throughout life as ______________

_____________________. 

Homeostasis of Bone Tissue
Page 137
What are the opposing processes that have to be kept in balance?

_____________________ and ____________________

Explain how homeostasis is maintained in the skeletal system:
_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________
_____________________________________________ 
Factors Affecting Bone Development, Growth and Repair
Give examples of how the following influence bone growth, development and repair:

Nutrition

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

Hormones

____________________________________________

____________________________________________

____________________________________________

____________________________________________

Physical Exercise

____________________________________________

____________________________________________

____________________________________________

____________________________________________

7.4 Bone Function
Support and Protection

Give examples of how bones support:
____________________________________________

____________________________________________

____________________________________________

Give examples of how bones protect:

____________________________________________

____________________________________________

____________________________________________

____________________________________________

Body Movement
When limbs or other body parts move they interact as simple mechanical devices called ________________.
The elbow acts as a _________________ (see diagram)

Blood Cell Formation

The process of blood formation is called 
________________________.  It begins in the yolk sac which lies outside the human embryo. Later in development, blood cells are manufactured in the

________________ and _______________ and still later they form in ____________  _________________.

Describe bone marrow: _________________________

____________________________________________.

Where is bone marrow located? _________________

____________________________________________

____________________________________________

____________________________________________

What are the functions of red marrow?

1. _________________________________________

2. _________________________________________

3. _________________________________________

Red marrow gets its color from the ______________-carrying pigment _____________________________ 

in red blood cells.

What is the function of yellow marrow?

1. _________________________________________

Storage of Inorganic Salts
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Bones store ________________________.  The extracellular matrix of bone tissue is rich in calcium salts, mostly in the form of _____________________

_____________________.
7.5 Skeletal Organization
The skeleton is divided into two major portions:
1. _________________________________________

2. _________________________________________

Read pages 142 & 143. 
How many bones are in the adult skeleton? _________

7.13 Joints
Page 164

Joints (_____________________________) are functional junctions between the _______________.
List their role in the body:

1. __________________________________________

2. __________________________________________

3. __________________________________________

4. __________________________________________

The structural classification of joints is the most commonly used.

Fibrous Joints
Give an example:

__________________________________________

What tissue holds them together?

___________________________________________

Describe their movement:

___________________________________________

Cartilaginous Joints

Give an example:

__________________________________________

What tissue holds them together?

___________________________________________

Describe their movement:

___________________________________________

Synovial Joints
_______________ joints in the skeletal system are synovial joints.

Describe their movement: ____________________

[image: image2.jpg]


The articular ends of the bones in a synovial joint are covered with a thin layer of ____________________

[image: image3.jpg]


_______________________. A tubular capsule of dense connective tissue holds the joint together. This capsule is composed of an outer layer of __________________ and an inner lining of 

____________________ ___________________ which secretes ____________________ __________. 

[image: image4.jpg]


What can the consistency of synovial fluid be compared to? ______________________________. Some synovial joints have shock-absorbing __________________ between the articulating surfaces of the bone. Such joints may also have fluid-filled _________________ associated with them.
[image: image5.jpg]


Instructions: Give an example of where you can find the following joints and match them to the diagram on the right. Explain the possible movements of each. See page 166 and dia.gram on 167
Ball-and- Socket # __________

Can be found:
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___________________________________________

Condylar Joint # __________

Can be found:

___________________________________________
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Plane Joint # __________

Can be found:

___________________________________________

Hinge Joint # __________

Can be found:

___________________________________________

Pivot Joint # __________

Can be found:

___________________________________________

Saddle Joint # __________

Can be found:

___________________________________________
	Notes, Questions & Illustrations:
Is bone living or non-living?
What are the organs of the skeletal system?

What are the functions of Bones?
How are bones classified (according to their ______)?

Give examples of where each class can be found in the body.[image: image8.jpg]
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Match and know function of all parts of the long bone:
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Which part of the long bone articulates?
Which part of the long bone helps form and repair bone tissue?
Which part of the long bone houses blood vessels, nerve cells and yellow marrow?
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Compact

Spongy

Both

Be sure to know the difference between Intramembranous and Endochondral bones.
What are unspecialized or undifferentiated cells (note: this isn’t in the chapter, it is something you may have learned in Biology)?

Where is the primary ossification center of the developing long bone?

Where are new cells generated by way of mitosis in the developing long bone?

What is the difference between osteoclasts and osteoblasts?

It is always important to remember how each system plays a role in maintaining homeostasis in the body.

Know the functions of both red and yellow bone marrow.




Cells to Systems

Submit in Google Slides project found in google classroom “Skeletal System”. Instructions are on the “Cells to Systems” slide.

Clinical Situations
Submit Google Slides project “Skeletal System”. It includes practice naming bones and fractures project.
Practice Activities:

Skeletal System - Match the names of bones to a skeleton:
http://media.abcya.com/games/skeletal_system/flash/skeletal_system.swf
Games – puzzle, wack a bone, matching, and more:
http://www.anatomyarcade.com/games/gamesSkeletal.html
Anterior View of the Skeleton (Front View)
Posterior View of the Skeleton (Rear View)


Complete the skeleton diagram on the next two pages. Use page 142 in your book as a guide.





The same diagram will be on your test and must be labeled properly. There will be a word bank on your test.





The “Skeletal System” activity in the “Skeletal System” Google slides project is great practice: � HYPERLINK "http://media.abcya.com/games/skeletal_system/flash/skeletal_system.swf" �http://media.abcya.com/games/skeletal_system/flash/skeletal_system.swf�








#1                          Possible Movements:
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#2                          Possible Movements:
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#3                           Possible Movements:
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#4                           Possible Movements:
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#5                           Possible Movements:
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#6                          Possible Movements:
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