Muscles lecture on January 24th

Read pp. 146-154; skim 155-161

Objectives:

1. Understand the function of muscles

2. Understand the gross (macroscopic) structure of muscles and the relationship between the various tissue within muscles

3. Understand the microscopic structure of muscles

4. Understand how muscles shorten in response to stimulation Fig. 5.22

Important concepts

· How muscles move bone

· Excitation-contraction coupling (how neural stimulation leads to muscle contraction)

· Role of calcium

STRUCTURE OF WHOLE MUSCLES

1. Organization of muscle






Fig. 5.18
· whole muscle

· fiber bundles (fasciculus): covered by fascia

· fascia combine to form tendons

· fibrils: individual cells containing many microfibrils

Q: what other tissues are contained in muscles?

2. Whole muscles connected to bones by tendons

· more stable (usually proximal) bone is the origin of the muscle
Fig. 5.19
· movable (usually distal) bone is the insertion of the muscle

3. Different muscles move different body parts



Fig. 5.17
· approximately 700 different muscles

4. Microfibrils are comprised of sarcomeres which contain


Fig. 5.20
· thick filament of myosin

· thin filament of actin, troponin and tropomyosin

· all of these molecules are proteins (note the elaborate relationship)

Q: when you eat meat (muscle) do you increase the levels of myosin in your body?  Why or why not?

5. As muscles contract, thick and thin filaments slide across each other
Fig. 5.22
· filaments can slide across each other only when Ca2+ present

· Ca2+ released from sarcoplasmic reticulum when stimulated by neuron

Q: Does shortening lead to increased tension?

Q: How is the tension released?

Q: Does the length of the thin or thick filament change?

6. Excitation-contraction coupling





Fig. 5.22
· neural stimulation causes action potential (AP) to develop in muscle cell 

· AP propagates down the T-tubule

· depolarization of the T-tubule causes Ca2+ released from sarcoplasmic reticulum

· Ca2+ binds to troponin allowing myosin to bind to actin

Q: what is the purpose of the T-tubule?

7. There are three types of muscle fibers




Fig. 5.24
· skeletal muscles: used to move bone.  

· smooth muscle: associated with internal organs

· cardiac muscle: found in the heart

Q: which of these are subject to voluntary control?

8. There are three skeletal muscle fiber types


· slow-twitch oxidative: long, slower contractions


· fast-twitch glycolytic: fast, more forceful contractions

9. Endurance athletes have more slow-twitch fibers




· strength athletes have more FG fibers

Q: can training alter the percentage of one type of fiber?

