KIN 437, Lecture 1


Nerve cells

A. Nervous tissue composition (note only 20% is extracellular space, mostly cellular)

1. neurons = nervous cells 

2. glial cells (smaller than neurons, but 50:1 ratio of glial cells to neurons)

B. Neurons 

1. cell body or soma has a nucleus and cytoplasm, plasma membrane 
2. dendrites: processes extending from cell body

3. axon is usually a single process arising from the cell body at the axon hillock

4. axon terminals knobs at end of axon that contain neurotransmitters (chemicals stored in synaptic vesicles)

5. neuron have a plasma membrane that can generate and conduct electrical signals called nerve impulses 

C. Glial cellsoligodendrocytes (CNS) and Schwann cells (PNS) form myelin sheaths

1. plasma membrane of Schwann cell or oligodendrocyte wrap around axons during development 

2. the cytoplasm of the cells get squeezed out as the plasma membrane coil gets tighter, eventually looks like the grooves of a vinyl record- the myelin sheath

3. the remaining substance is fatty (lipoprotein), thus providing an insulating layer to keep electric current from leaking out of axon to speed up conduction

4. several cells wrap around different regions of an axon so it looks like a string of pearls

5. the space inbetween the myelin sheaths (nodes of Ranvier) have slow conductance

Muscle tissue

D. Functions

1. produce movement

2. maintain posture

3. stabilize joints

4. generate heat

E. Distinguishing functional features

1. muscle cells=muscle fibers (10x > average cell size)

2. contractility

3. excitability

4. extensibility/elasticity

5. skeletal muscle (40% body wt.)

Basic organization of skeletal muscle

F. Connective tissue
1. endomysium: connective tissue layer surrounding each muscle fiber ("within")

2. perimysium: connective tissue layer surrounding fascicles ("around"; fascicle: groups of muscle fibers within a muscle)

3. epimysium: connective tissue layer surrounding the entire muscle ("outside")

4. connective tissue sheaths: form tendon and transmit force to bone

G. Fascicle arrangement

6. parallel: fibers run parallel to long axis of muscle, strap-like muscles

7. pennate: fibers attach to tendon which runs length of muscle, feather-like

a. unipennate
b. bipennate
c. multipennate
d. convergent: fibers converge toward a tendon

Skeletal Fibers

H. Fiber = cells in muscle tissue

8. characteristics 

a. excitability
b. contractility

c. elasticity

d. multinucleited: many nuclei within one muscle fiber cell, found deep to sarcolemma

9. sarcolemma: plasma membrane 

10. sarcoplasm: cytoplasm of fiber

11. myofibrils

a. long rods or cylinders found within a fiber (bag of "pasta noodles"; 80% of sarcoplasm)

b. that run the entire length of a fiber, connected to sarcolemma at each of the fiber

c. composed primarily of two protein myofilaments, thin (actin) and thick (myosin) filaments

-sarcomeres (FIG. 44.8): divisions of a myofibril

-repeating units of thin/thick filaments bounded by 2 Z lines

-thick filaments (myosin molecules) are in the center 

-thin filaments (twisted strand of actin molecules) are on either end, attached to Z lines

12. mixture of fiber types within a muscle

a. different tasks for different muscles (sprint vs marathon)

b. genetically determined 

c. exercise affect muscle mass and fatigue resistance

I. Sliding filament theory

13. during contraction of sarcomere, actin and myosin interact and form cross bridges

14. cross bridge formation results in the pulling of actin toward center of sarcomere

Control of Muscle Contraction

J. Sequence of cellular events

15. when motor neuron is activated, acetylcholine is released from axon terminal

16. receptors at the motor end plate bind acetylcholine, causing a rush of sodium ions into the sarcoplasm 

17. an action potential is produced in the sarcolemma and spreads throughout the sarcolemma surface which triggers release of calcium ions into the sarcoplasm

18. myosin attaches to actin forming cross bridges, i.e. thin and thick filaments slide

K. Control of tension in whole muscle

19. number of motor units activated determines level of tension

a. peak tension occurs when all motor units are active in complete tetanus

b. smaller tensions can be produced by recruiting fewer motor units

20. frequency of motor unit stimulation

a. twitch is a single stimulus-contraction-relaxation sequence in a muscle 

b. tetanus is a summation of twitches occurs when a second stimulus is delivered before the relaxation phase of a twitch ends

-continual stimulation without complete relaxation will result in a peak tension being reached

-normal muscle contractions are complete tetanus stimulation
