Bio416K Quarter 4 Objectives


Musculoskeletal System

Skeletal muscle structure (anatomy)

· Draw and label the molecular components of a sarcomere

· Diagram the structure of thick and thin myofilaments

· Describe the cellular components of a muscle fiber including myofilament bundles and organelles

· Draw and label a whole muscle

· Name and identify the bones of the axial and appendicular skeleton.

· Name the muscles and bones of the arm, shoulder, leg, hip and trunk. Identify their origin, insertion and action. 

· Distinguish the different muscle fiber types.

Muscle excitation and contraction

· Diagram the chemical and mechanical steps in the cross-bridge cycle and explain the effect on the muscle fiber length.

· Draw the structure of the neuromuscular junction.

· List the steps in excitation-contraction coupling including the roles of each molecule involved.

· Distinguish between endplate potential and action potential in muscle.

· Describe the sources of ATP for muscle function.

· Describe the roles of ATP in muscle function.

Skeletal Muscle Mechanics


· Define a motor unit. 

· Describe movements using correct vocabulary. (Ex/ abduction and adduction) 

· Explain how to achieve variations in muscle tension.

· Distinguish the three lever types and relate them to different muscle/joint arrangements.

· Describe how the arrangement of a skeletal muscle to the skeleton can influence the mechanical performance of the muscle. Solve equations representing these relationships.

Understand the role of different CNS integrating centers in control of autonomic and somatic motor responses. (This is primarily review with the added ability to construct more complex control pathways to include sensory, central nervous system, autonomic and somatic

· List the possible sites for blocking neuromuscular transmission in skeletal muscle and provide an example of an agent that could cause blockage at each site.

Reflexes and Integration of Movement


· Explain the role of different CNS integrating centers in control of autonomic and somatic motor responses. (review)

· Construct complex control pathways for an action  to include sensory, central nervous system, autonomic and somatic motor neural components and effector tissues.
· Constrast reflex with non-reflex pathways.
· Identify common reflexes and diagram their control pathways including specialized sensory structures.
· Explain how the mobilization of calcium initiates contractions in smooth, striated, and cardiac muscle.  Explain the sliding filament model of muscle contraction and contrast the cellular and molecular basis of muscle contraction in smooth and striated muscle.

Smooth Muscle
· Describe the differences in actomyosin regulation of smooth and skeletal muscle and indicate the structural similarities in their contractile units. 

· Compare and contrast the length versus force relationships in skeletal and smooth muscle. Describe the functional implications of the differences observed. 

· Diagram the intracellular pathways that control contraction and relaxation in smooth muscle. 

· .Describe the distinguishing characteristics of multi-unit and unitary smooth muscles. 

Cardiac Muscle
· Describe the structure of cardiac muscle cells, comparing and contrasting it with that of smooth and skeletal muscle cells.  Describe the physiological consequences of the low-resistance pathways between cardiac muscle cells. 

· Diagram the relationship between the action potential and a twitch in cardiac muscle and explain why this prevents a tetanic contraction. 

· Diagram the steps in the excitation-contraction coupling mechanism in cardiac muscle and compare with skeletal muscle. 

See also the list of 42 muscles for you to know.

Exam 4 also includes labs 8,9,10
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