Study sheet for muscle contraction

This list is only a study guide and NOT a complete list of all the material on the test.  Any material discussed in class or present in the slide is potential test material.   Please bring questions to office hours.  Do NOT forget to review class notes and power point slides!!!

1.  Study the muscle vocabulary. Then try to put the following in order from smallest to largest:


( actin,    muscle fiber,   muscle,   myofilaments)
A muscle fiber is a muscle ____
The cytoplasm of a muscle cell is called ___. Calcium which is released when action potential reaches muscle cell, is stored in the _________
Actin and myosin are myofilaments (proteins)

2. The site where a motor neuron communicates with a muscle fiber is called _____ junction

3. What is a motor unit?

4.  Muscle contraction: Know all the steps involved in muscle contraction. Have to understand how Acetylcholine, calcium and ATP are involved in muscle contraction.
First study the steps from the power point slides and then try to answer the following question. This will give you confidence for the exam. Also if given a figure of muscle contraction, you should be able to identify which phase of the contraction it is.  
Number the following in the order that they occur.  Not all steps of contraction are listed (1 first  -   5 last)


_____  calcium ions (Ca++) are released in the muscle cell


_____  acetylcholine released into neuromuscular junction


_____  “power strokes” occur & sarcomere shortens


_____ action potential reaches end of motor neuron axon


_____  muscle cell is excited

(Answer Key at the end of study guide)

5.  The Sliding Filament Model explains how a sarcomere of a skeletal muscle shortens.


Do actin and/or myosin contract (shorten)?


Does the actin “slide” or does the myosin “slide”?

6. Draw a relaxed sarcomere and a contracted sarcomere. 

7.  Is ATP required for muscle contraction?  Ans: Yes

Is ATP required for muscle relaxation?  Ans: Yes.

8. Calcium is required for muscle contraction. How so?

9. Explain power stroke

Some notes to remember :
Actin and myosin  DO NOT CONTRACT!  But they cause the contraction of the muscle cell.
Sequence involved with contraction of a sarcomere. Please use the figures in ecampus to get a more detailed understanding of the muscle contraction.
1) Action potential travels down motor neuron

2) Acetylcholine (neurotransmitter) is released into neuromuscular junction

3) Acetylcholine causes an action potential to occur in muscle cell  (the muscle cell is excited)

4) Calcium ions are released into sarcoplasm of the muscle cell

5) Calcium binds to troponin (which is a protein on actin). This exposes the binding site on actin and so myosin can attach to actin now
6) Myosin attaches/binds to the actin filament

7) When ADP and inorganic phosphate are released from the myosin head, the myosin head can flex and pull the actin filaments closer to the middle (power stroke). This causes the actin to slide toward center of the sarcomere and contraction of sarcomere occurs.

8) ATP attaches itself to the myosin head and causes it to detach from the actin. 

Then the muscle cell is ready for another contraction

Answer Key:

Number the following in the order that they occur.  Not all steps of contraction are listed (1 first  -   5 last)


___4__  calcium ions (Ca++) are released in the muscle cell


__2__  acetylcholine released into neuromuscular junction


___5__  “power strokes” occur & sarcomere shortens


___1__ action potential reaches end of motor neuron axon


___3__  muscle cell is excited.

