MUSCLE

“Therefore to this day the children of Israel do not eat the muscle that shrank, which [is] on the hip socket, because He touched the socket of Jacob's hip in the muscle that shrank.”  Gen 32:32

Who can guess how many muscles it takes to smile? (17) How about to frown? (43)

 Their function is to produce force and cause motion. Muscles can cause either locomotion of the organism itself or movement of internal organs. Cardiac and smooth muscle contraction occurs without conscious thought and is necessary for survival. Examples are the contraction of the heart and peristalsis which pushes food through the digestive system. 

 Muscles often work together in teams to accomplish certain motions. Not all muscles work in such large groups though; most work in pairs. The reason muscles work together is because muscles only do work when they are contracting. For example, when you bend your arm at the elbow, your bicep is contracting, which means your bicep is pulling on the forearm, while your triceps are relaxing. When you straighten your arm, the opposite occurs. Your triceps are contracting (or pulling) while your bicep is relaxing. The teamwork between the biceps and triceps enables us to bend and unbend our arms. Without one of these muscles our arms would lose a lot of their functionality. 
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Muscle is mainly composed of muscle cells. 

· Within the cells are myofibrils; myofibrils contain sarcomeres, which are composed of actin and myosin. 

· Individual muscle fibres are surrounded by endomysium. Muscle fibers are bound together by perimysium into bundles called fascicles; the bundles are then grouped together to form muscle, which is enclosed in a sheath of epimysium. 

· Muscle spindles are distributed throughout the muscles and provide sensory feedback information to the central nervous system.
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· Skeletal muscle or "voluntary muscle" is anchored by tendons (or by aponeuroses at a few places) to bone and is used to effect skeletal movement such as locomotion and in maintaining posture. Voluntary contraction of the skeletal muscles is used to move the body and can be finely controlled. Examples are movements of the eye, or gross movements like the quadriceps muscle of the thigh. There are two broad types of voluntary muscle fibers:

·  Slow twitch fibers contract for long periods of time but with little force; slow-twitch fibers develop force slowly, can maintain contractions longer and have higher aerobic capacity.

· fast twitch fibers contract quickly and powerfully but fatigue very rapidly; Fast-twitch fibers are capable of developing greater forces, contracting faster and have greater anaerobic capacity 

· "striated" in that they contain sarcomeres and are packed into highly regular arrangements of bundles

· An average adult male is made up of 42% of skeletal muscle and an average adult female is made up of 36% (as a percentage of body mass).[3] 

· Smooth muscle or "involuntary muscle" is found within the walls of organs and structures such as the esophagus, stomach, intestines, bronchi, uterus, urethra, bladder, blood vessels, and the arrector pili in the skin (in which it controls erection of body hair). Unlike skeletal muscle, smooth muscle is not under conscious control; can sustain long contractions

· Cardiac muscle is also an "involuntary muscle" but is more akin in structure to skeletal muscle, and is found only in the heart.

Contracting a muscle

· Muscle cells contain contractile filaments that move past each other and change the size of the cell. The thick and thin filaments do the actual work of a muscle; Thick filaments are made of a protein called myosin. At the molecular level, a thick filament is a shaft of myosin molecules arranged in a cylinder. Thin filaments are made of another protein called actin. The thin filaments look like two strands of pearls twisted around each other. 

· During contraction, the myosin thick filaments grab on to the actin thin filaments by forming crossbridges. The thick filaments pull the thin filaments past them, making the sarcomere shorter. In a muscle fiber, the signal for contraction is synchronized over the entire fiber so that all of the myofibrils that make up the sarcomere shorten simultaneously.  

· Because smooth muscle is not as organized as skeletal muscle, shortening occurs in all directions. During contraction, the smooth-muscle cell's intermediate filaments help to draw the cell up, like closing a drawstring purse. 

· In skeletal muscle, contraction is stimulated by electrical impulses transmitted by the nerves, the motoneurons (motor nerves) in particular. Cardiac and smooth muscle contractions are stimulated by internal pacemaker cells which regularly contract, and propagate contractions to other muscle cells they are in contact with. All skeletal muscle and many smooth muscle contractions are facilitated by the neurotransmitter acetylcholine.

Gross anatomy

· The action a muscle generates is determined by the origin and insertion locations. The cross-sectional area of a muscle (rather than volume or length) determines the amount of force it can generate by defining the number of sarcomeres which can operate in parallel. 

· The amount of force applied to the external environment is determined by lever mechanics, specifically the ratio of in-lever to out-lever. For example, moving the insertion point of the biceps more distally on the radius (farther from the joint of rotation) would increase the force generated during flexion (and, as a result, the maximum weight lifted in this movement), but decrease the maximum speed of flexion. Moving the insertion point proximally (closer to the joint of rotation) would result in decreased force but increased velocity. This can be most easily seen by comparing the limb of a mole to a horse - in the former, the insertion point is positioned to maximize force (for digging), while in the latter, the insertion point is positioned to maximize speed (for running).

Exercise

· often recommended as a means of improving motor skills, fitness, muscle and bone strength, and joint function; Exercise has several effects upon muscles, connective tissue, bone, and the nerves that stimulate the muscles. 

· One such effect is muscle hypertrophy:  hypertrophy results primarily from the growth of each muscle cell, rather than an increase in the number of cells; Ultimately the message filters down to alter the pattern of protein expression. The additional contractile proteins appear to be incorporated into existing myofibrils (the chains of sarcomeres within a muscle cell).

Rigor mortis

· After death, calcium levels inside the muscle cells rise and the body's level of ATP drops. Inside the muscles, myosin binds to actin and the muscles contract. 

· However, with no ATP to reset the crossbridges and release the myosin, all of the muscles remain contracted and stiff -- this state is called rigor mortis.

Activity

Muscle strengthening:

· predict which muscle group will 

1) experience fatigue first

2) complete the most reps

· muscle groups:  

1)  deltoid

2)  pectoralis major

3)  biceps brachii

4)  quadriceps

Homework

1)  p. 291 – questions 2, 3, 4, 15, 16, 17

2)  Diagram sarcomere shortening in response to crossbridge formation.

3)  do 5 more pushups than today

