PSE 4U1 – EXERCISE SCIENCE

UNIT 2: MUSCLE PHYSIOLOGY
IN CLASS/TAKE HOME ASSIGNMENT

Instructions

Read pages 33-45 in the textbook and handouts given to complete the assignment.
Communication (25 marks) Define/explain the following terms:

Motor Unit


Actin


Action Potential



Sarcolemma


Ach


Botulism
Repolarization


AChE


Synaptic Cleft
Myofibril


ATP


Synapse
Troponin


NMJ


Chronic Hypertrophy
Tropomyosin


Sarcomere

Transient Hypertrophy
Depolarization


Atrophy

Muscle Hyperplasia
Terminal Cisternae

Axon Terminal

Sodium-Potassium Pump
Calcium Ion Pump



Application (15 marks) On a separate piece of paper answer the following multiple choice questions: 
1) A muscle fascicle is a: 
     a) bundle of myofibrils 
     b) bundle of connective tissue 
     c) bundle of muscle fibers 
     d) muscle cell

2) The smallest contractile unit of skeletal muscle is a: 
     a) sarcomere 
     b) motor unit 
     c) synapse 
     d) thin filament

3) The major regulatory proteins in muscle tissue are: 
     a) myosin and tropomyosin 
     b) myosin and actin 
     c) actin and troponin 
     d) troponin and tropomyosin

4) Which of the following does NOT occur in a muscle during contraction: 
     a) thick and thin filaments bind to each other 
     b) muscle fibers stretch 
     c) thick and thin filaments "slide" past each other 
     d) muscle fibers shorten 

5) This process aids in skeletal muscle relaxation after contraction: 
     a) calcium is released from intracellular storage sites 
     b) motor neurons send electrical signal to muscle 
     c) acetylcholinesterease degrades acetylcholine 
     d) troponin binds calcium

6) The stiffness of muscle tissue in rigor mortis partially results from: 
     a) excessive acetycholine activity on muscle 
     b) excessive calcium release in muscle 
     c) excessive lactic acid build up 
     d) excessive contraction of the fibers

7) When an action potential reaches the axon terminal of the motor neuron: 
     a) calcium is released inside of the muscle fiber 
     b) acetylcholine is released into the synaptic cleft 
     c) acetylcholinesterease is released into the synaptic cleft 
     d) physical contact between the motor neuron and the muscle fiber occurs

8) Lack of acetylcholinesterase in the synaptic cleft would result in: 
     a) decrease acetylcholine production by the motor neuron 
     b) relaxation of the muscle fiber 
     c) excessive, continuous stimulation of the muscle fiber 
     d) inability of the motor neuron to stimulate the muscle fiber

9) Muscular dystrophy is a congenital disorder characterized by 
     a) skeletal muscle degeneration 
     b) excessive convulsions 
     c) shaking and trembling 
     d) only cardiac damage

10) Anabolic steroids have all these effects except: 
     a) builds muscle proteins 
     b) increases muscle strength 
     c) increases number of muscles in the body 
     d) can result in liver cancer and heart disease 
11) Sarcomeres run from:
    a) A band to A band

    b) Z line to Z line

    c) H zone to H zone

    d) I band to I band

12) Each muscle cell is a:

    a) sarcomere

    b) fiber

    c) myofibril

    d) myofilament

13) Which of these locations has ability to breakdown ATP:

    a) actin molecule

    b) myosin crossbridge

    c) troponin molecule

    d) tropomyosin molecule

14) Which of these regions shorten during skeletal muscle contraction:

    a) A Band

    b) Z Band

    c) H Zone

    d) both a and b

15) The enlarged areas of the sarcoplasmic reticulum near the T-tubules are the:

    a) sarcomere

    b) terminal cisternae

    c) myofibril

    d) myofilament

Thinking (15 marks) On a separate piece of paper answer the following true or false questions:

1) When muscle cells are relaxed  and ATP levels are normal, a crossbridge will remain in a high energy state

2) Troponin binds to calcium to cause actin active site exposure.
3) Individual muscle fibers make up a muscle cell

4) Myofilaments are cylindrical structures that run longitudinally through the myofibril

5) Myofibers are higher in muscles that exert fine control.
6) Synaptic vesicles are not a part of the neuromuscular junction

7) ATP plays 5 roles during muscle contraction

8) The Sodium-Potassium Pump requires calcium to function properly

9) Calcium is released from the T-tubules
10) The heavier the object, the more muscle units must be activated to move it  

11) The tropomyosin-troponin complexes block the active sites on the actin preventing the contraction 

12) Troponin is a muscle protein whose chemical activity causes contraction of muscle fibers

13) The enzyme acetylcholinesterase acts to increase the force of a muscle contraction

14) 
15) [image: image1.png]


The motor end plate is the specialized thickened membrane of the muscle fiber

Knowledge (26 marks) On a separate piece of paper answer the following questions.

1) Arrange the list of events in the order as they occur when an action potential travels through the axon of a 

    motor neuron (15 marks)  

1) Muscle cell resting membrane potential shifts from -85mv to -60mv causing depolarization

2) Calcium released by terminal cisternae through calcium ion gates fueled by ATP

3) Troponin-tropomyosin complex shifts exposing myosin binding sites on actin molecule

4) At -60mv, action potential sweeps across sarcolemma down into T-tubules

5) Ach binds to Ach receptor sites on motor end plate of muscle cell

6) Sodium moves into muscle cell through passive transport, potassium moves out of muscle  

     cell through active transport fueled by ATP 

7) Calcium binds to troponin 

8) AChE breaks down Ach into acetate and choline

9) Calcium transported back into terminal cisternae through ATP powered calcium ion gates

10) Ach released into synaptic cleft by exocytosis 

11) ATP binds to cross-bridge to detach it from actin, myosin in low energy state 

12) Sliding filament theory occurs as thin filament slides toward M-line

13) Synaptic vesicles carrying ACh fuse with neuronal membrane 

14) Myosin, in high energy state, attach to actin

15) Powerstroke occurs as ADP + P released from myosin; myosin in low energy state after 

       transferring energy

2) What is a motor unit (1 mark) 
3) What band contains the thick filament, M line and H zone (1 mark) 
4) Why do some motor units only have a few muscle cells (1 mark) 
5) What are the three layers that make up skeletal muscle tissue (3 marks) 
6) Describe what occurs during depolarization and repolarization (2 marks) 
7) List 3 roles ATP plays in muscle contraction (3 marks) 
