Lecture 6

Finish Skeletal Muscle and move on to Smooth Muscle

1) What makes a fast twitch muscle fiber fast?

a) Two times the amount of SR (protein around myofibrils that stores Ca++) than slow twitch

i) With more SR, there are more SERCA pumps, and relaxation is faster as well.

ii) With more Ca++, troponin and tropomyosin move faster

b) Fast twitch fibers have 2 times the amount of myosin ATPase, as opposed to slow twitch.

2) Motor Unit Recruitment

a) Motor unit- all the fibers that one nerve innervates (many nerves innervate one muscle)

b) Adds to amount of force( more units=more force

c) Each motor unit innervates all fast or all slow twitch fibers

d) We use all slow fibers then we begin to use fast

i) About 50% slow are used until fast are used

ii) Example:

(1) Walking- all slow

(2) Sprinting- start with slow and then add fast (slow are still being used)

3) Muscle Size

a) Muscles fibers can change size, but never change number- myofibrils increase or decrease

i) Genes are turned on (steroids, training) or off (no exercise)

(1) Hypertrophy- muscles get bigger

(2) Atrophy- muscles get smaller (illness, age, etc)

b) Skeletal/striated muscle contains a length-tension relationship

i) Cannot stretch too far or compress to thin

(1) Myosin and actin must always overlap

ii) Smooth muscle is different!

c) Smooth muscle is around internal organs and has the ability to increase or decrease greatly in size (uterus—pregnant, bladder, etc)

i) No striation, as myosin overlaps and one color is expressed


4) Smooth Muscle characteristics

a) No troponin, tropomyosin, SR

b) AP- causes Ca++ to enter cell from extracellular fluid and causes myosin heads to search for actin

c) While skeletal muscle takes 50 ms (fast twitch fibers) or 200 ms (slow twitch fibers), smooth muscle can take seconds or minutes to contract and relax.

d) Smooth muscle relaxes when Ca++ gates are blocked, which prevents and slows contractions
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