Myths: 
1. Spot reduction (for ab workouts)
2. Longer exercise at a lower intensity  burn more fat
3. Exercise is a sure way to lose all the weight you want (can gain muscle, which weighs 2x as much as fat)
4. Stay away from strength training if you want to lose weight, you will bulk up
5. Stretching prepares your body for exercise (static stretching may impair performance)
6. Soreness after exercise is due to lactic acid buildup in muscles (actually micro tears in muscle)

Prominent Issues
Cramps
Dehydration
Steroids/ Blood Doping
Aneurysms/ Stroke
Muscle soreness
Over-training
Injuries

Section 1: Muscular control of movement (Mid-term Feb. 27, review session 25th, worth 40%)
Section 2 & 3: Tested on final, worth 60%
Only 2 tests, stay up to date
Research shows that you learn best by reviewing immediately after class, and by making own notes, then comparing it with lecture notes

Structure & Function of Exercising Muscle
Without muscle, cannot move, live, speak

Link Between Exercise & Muscle
In weightless conditions, muscles no longer have to oppose gravity 
This results in muscle atrophy (exponential)
Exercise must be consistently undertaken to avoid atrophy 

40-60% loss in muscle strength when stationary, loss of elasticity within a few hours
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Types of muscles
Smooth (housekeeping functions)
Involuntary, controlled by autonomic nervous system
· Located in the walls of blood vessels, and throughout internal organs

Cardiac (Involuntary)
Controlled by the autonomic nervous and endocrine systems
Located only in the heart

Skeletal (Voluntary stabilizers)
Voluntary; controlled consciously by the somatic nervous system
More than 600 different skeletal muscles located throughout the body

Skeletal Muscle Functions
Produce skeletal movement
· Pull on tendons attached to bones to produce movement – from simple to complex movements
Maintain posture and body position
· Tension from muscles maintain position of head while reading a book,  or your body weight when you walk

Support soft tissues
· Skeletal muscle in abs support weight of visceral organs and shields from injury
Guard openings and entrances
· Opening of digestive and  urinary tracts encircled by skeletal muscle – voluntary control of swallowing, peeing, pooping
Maintain body temperature
· Muscle contraction requires energy, which is wasted as fat

Skeletal Muscle 
Epimysium: Connective sheath around a muscle fascicle
Muscle fascicle: Surrounds bundle of muscle fibers/cells (Perimysium)
Muscle fiber enclosed by endomysium (endo – inside)

Longest muscle - Sartorius
Strongest muscle – Masseter (jaw)
Muscle with greatest surface area – Lat Dorsi
Smallest muscle – Stapedius (in ear)

Tendons
Collagen fibres of endo-, peri-, and epimysium interweave and come together at the end of a muscle to form a tendon

Achilles Tendon Injury 
Longest tendon in the body. Attaches to calf 
Can stand on foot, but cannot push off (plantarflex). Tendon cannot transfer force from calf, becomes shortened after surgery. 

Muscles are multinucleate (formed from cells that were fused together)
Sacrolemma helps produce contraction. 
Myofibrils: Small, can be long (~1000 per muscle cell)

Summary Questions
1. Different between muscle cell & fascicle
2. Cardiac & skeletal muscle
3. How many principal layers of connective tissue make up a tendon?
4. How would severing a tendon attached to a muscle affect its ability to move a body part?

Transmembrane Potential 
The sarcolemma is the cell membrane of a muscle fibre
Like all cell membranes, there exists an unequal distribution of positive and negative charged ions on either side of the cell membrane

The charged ions inside have a tendency to drift 
Both potassium and sodium are negative ions, some ions can go across the membrane.
The inside of the cell is more negatively charged than the outside. 

Cell membrane acts like a dam, preventing positive and negative charges rushing together – potential energy
This energy is used for the transmission of information from the nervous system and is integral in triggering contraction of muscles
Potassium comes out, sodium comes in. 

Transverse Tubules
T-tubules are narrow tubes continuous with sarcolemma extending into sarcoplasm at right angles and encircle each individual myofibril
Filled with extracellular fluid
Carry electrical impulses from nerves outside the muscle fibre, and initiates a muscle contraction
Delivers simultaneous signals to all regions of a muscle fibre

Sarcoplasmic Reticulum (SR)
SR is a membrane complex that forms a tubular network around each myofibril
Each side of T-tubule SR tubes enlarge, and fuse to form expanded chambers called Terminal Cisternae 
The SR Cisternae absorb vast quantities of Calcium ions (Ca2+) from the sarcoplasm
Ca2+ concentration is 40,000 times greater in SR than in sarcoplasm

Summary Questions
1. Where are greatest concentrations of Calcium ions in resting skeletal muscle?
2. How is the cell membrane extended to the inside of a muscle cell?
3. Why do you need to have sarcolemma extended into the muscle cell?
4. The triad in the muscle cell is composed of…?

Triad: Small gap, can transfer one to another.
2 Terminal Cisternae + t-tubule in the middle.


