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Muscles:  Chapter 29 (pages 238-247)  			Updated 3 April 2009

Updated from New 2009 Book				

Review lab notes on striated (skeletal) muscle, cardiac muscle, and smooth (visceral) muscle

Organization of Skeletal Muscles (see Fig. 29.14)

· Skeletal muscle fibers (cells) are extremely long, cylindrical, multinucleate cells that usually reach from one end of the muscle to the other;  they are packed into bundles called fascicles which are enclosed by tough connective tissue

- muscle fiber = muscle cell

- many myofibrils make 1 muscle fiber

- many myofilaments make 1 myofibril

- there are 2 kinds of myofilaments:
	a.	actin - thin (makes up light "I-Bands")

	b.	myosin - thick (makes up dark "A-Bands")

- sarcolemma = plasma membrane in a muscle cell

- sarcoplasm = cytoplasm of muscle cell

- sarcoplasmic reticulum (SR) - tubules (comparable to smooth ER)

- T-tubules=transverse tubules- these are perpendicular to the SR

- sarcomere - functional unit of myofibril (from z line to z line) (see Fig. 29.16)
*******************************************************************
Sliding-Filament Model of Muscle Contraction:  proposed by A.F. Huxley and H. E. Huxley in 1950's (see Figs. 29.15 and Fig. 29.16) 

- actin and myosin get linked by crossbridges which act like levers to pull filaments past each other

- actin - also has troponin which is a Ca++-dependent switch that acts as a control point;  actin also has tropomyosin 

- the place where a motor axon terminates on a muscle fiber is called the neuromuscular (or myoneural) junction;  at the junction is a tiny gap, or synaptic cleft, that thinly separates a nerve terminal and muscle fiber;  close to the junction, the neuron stores a chemical, acetylcholine, in minute vesicles known as synaptic vesicles (see Fig. 29.17)

Here is how skeletal muscle contraction occurs (know this well and be able to explain it):

Physiology of Contraction:

1.	During Relaxation:  Ca++ in the sarcoplasm is low (because Ca++ is stored in 	sarcoplasmic reticulum)

	- ATP is attached to myosin cross bridges

	- tropomyosin-troponin complex is attached to actin (therefore, myosin cross bridges are prevented from combining with actin

2.	Contraction:
	- nerve impulse reaches motor end plate (due to the Ca++ entering the nerve ending)

	- neuron (synaptic vesicles) releases acetylcholine

	- impulse is transmitted to motor endplate and into T-tubules and SR

	- Ca++ is released from SR and Ca++ goes into sarcoplasm which activates myosin (Ca++    bonds to troponin which removes the blocking effect of tropomyosin and thereby initiates  contraction)

	- when myosin is activated, ATP breaks down

	- ATP energy causes sliding of the myofilaments;  myosin and actin form crossbridges with 	each other;  this sets in motion an attach-pull-release cycle, or cross-bridge cycling 
	(Fig. 29.18)

3.	Contraction --> Relaxation:				           	
	- acetylcholine is broken down by acetylcholinesterase

	- nerve impulse ends

	- Ca++ is actively transported back into SR
*****************************************************************
- All or None Principle = individual muscle fibers contract completely or not at all (however, not all fibers contract at once)
- threshold (liminal) stimulus - weakest neuronal  stimulus that can initiate a muscle contraction
- subthreshold (subliminal) stimulus - weak, no contraction 

READ about importance of tendons in energy storage – pages 246)
