	What is the muscle surrounded by?
	Epimysium

	What is the fasciculus surrounded by?
	Perimysium

	What is the muscle fiber surrounded by?
	Endomysium

	What is the sarcolemma?
	Thin, elastic noncellular membrane that envelops the cell

	Sarcomeres are what?
	Basic contractile unit, composed of myofilaments

	What does a sarcomere contain (we're talkin letters here)
	Half of two I bands, central A band, H zone that has the M line running through the center of the H zone

	What type of array do the thin filaments form around each thick filament?
	Hexagonal, baby...each thin filament is equidistant from three thick filaments

	Sarcoplasm...what is it composed of, praytell?
	Fluid, contains myoglobin, glycogen droplets, fat droplets, phosphate compounds, other small molecules and ions.  Myofilaments are embedded in the sarcoplasm

	Sarcoplasmic reticulum...what does it do (specifically)
	Regulates Ca ion flow, surrounds each myofibril

	How so?
	With depolarization, SR passively releases Ca ions into the cell. With cessation of neural activity, SR actively transports Ca back into the cisternae

	What are the two major proteins contained within the thin filament?
	Actin and Tropomyosin, babyh

	What is the most important regulatory protein in striated muscle?
	troponin

	What three subunits compromise troponin?
	TnT, TnC, TnI

	What do each of these do, my little chickadees?
	T: Attaches troponin to tropomyosin. C: binds Ca ions I: inhibits actin-myosin interaction

	What is myosin made up of?
	Six different polypeptides, and a tertiary globular protein that makes up the head of the myosin filament

	How can polypeptides be further subdivided?
	One set of heavy chain proteins, two set of light chain proteins (associated with the globular head)


(sorry, at this point the cells started acting very erratic, so i had to switch to the ol' fashioned method...

When muscle shortens, what remains constant?

Length of filaments

What are the steps that the crossbridge cycle goes through?

Rest, excitation, contraction, excitation

What two ways exist to look at filament interaction?

Energetically, chemically

At rest, is there any interaction between actin and myosin?

No

At rest, what blocks the troponin-tropomyosin complex do?

It blocks the binding site on actin

Depolarization of the cell through T-tubule system causes what to happen?

It makes the membrane of the SR permeable to Ca, so Ca  floods into the sarcoplasm

The process by which depolarization of the muscle fiber initates contraction is called what?

Excitation contraction coupling

What does this do?

Takes an electrical signal and converts it to mechanical action

What floods into the sarcoplasm and binds with TnC?

Calcium

What is the key?

Calcium (I dunno, it was highlighted and underlined in my notes..)

What does the binding of Ca to TnC cause?

Causes a change in the troponin-tropomyosin-actin complex

What is removed at this point?

The blockade of the actin binding site, so tropomyosin can move down into the groove between actin (bow chica wow wow)

At this point, myosin heads move where?

Perpendicularly (I dont think this is a word, but barr said it so be prepared for the unexpected) from the fialment towards actin and bind

What happens to the actin filaments?

Pulled along the myosin filaments

What happens in an iosmetric contraction?

Well, the word isometric implies 'same length' so maybe the muscles are staying the same length?!!!

During contraction, what happens between the actin filament and the myosin head?

They disassociate

What happens if depolarization is maintained?

Crossbridge cycle will begin again, and conraction continues

what happens if depolarization stops? 

Relaxation begins

In absence of an electrical signal, what happens?

Ca is actively transported back into the SR. also, blocking function of troponin-tropomyosin reestablishes itself, so the actin binding site is inhibited, and crossbridge interaction is blocked.

Sliding filament theory (yessssssss)

At rest, what is ATP bound to?

The myosin head

Upon depolarization, what happens?

Ca is released into the cell and binds with TnC

Then what?

Barrier to actin binding site is removed, primed myosin head binds to actin, actomyosin complex is formed

What completes the hydrolysis?

Actomyosin, which breaks ADP and Pi apart

What is released from myosin into the sarcoplasm?

ADP and Pi

What opens the ATP binding site on the myosin head?

ADP and Pi being liberated

What happens if depolarization stops?

Relaxation begins

For relaxation to occur, what must be pumped back into the SR?

Ca

As this is moved out of the sarcoplasm, what blocks the actin binding site?

Troponin-tropomyosin complex

What does the membrane of the SR consist of?

Pumps that have a high affinity for Calcium

How moles of Calcium are sequestered for each mole of ATP hydrolyzed?

2

The inteior of SR contains a protein called what?

Calsequestrin

Each molecule of calsequestrin can bind how many Ca ions with moderate affinity?

43

What is the link between excitation and contraction of skeletal muscle?

Calcium, duh

Will changes in extracellular Ca affect intracellular Ca levels?

No, they are 'on board'

What will extracellular Ca affect?

The nervous system, which will in turn affect skeletal muscle

The crossbridge, during its action, exerts and longitudinal force for a certain distance, moving what down what?

Moves actin fiber down the myosin fiber

This process is switched off when?

When Ca is moved out of the sarcoplasm and back into the SR

These events are repeated as long as what?

As long as the muscle is stimulated, and ATP is present

Velocity is what?

Change in length/change in time

Work is what?

Force X distance

What is Power?

Work/Time

What is stress?

Come on, you all should know this one...haha just kidding. Its force/cross-sectional area

Active stress is proportional to what?

Overlap between thick and thin filaments

So stress is proportional to what?

Number of active crossbridges that can interact with the thin filaments

As the muscle is stretched beyond its optimal length where maximum active force can be developed, what happens?

Stress decreases linearly with the overlap between actin and myosin

Is there a small segment at the peak of the length-tension curve at which tension does not change with length?

Yes

If sarcomere is to shorten, what must happen to the crossbridges?

They must attach and detach asynchronously

What do crossbridge cycling rates depend on?

The load (hah hah hah)

Velocity varies with what?

Number of sarcomeres in a cell

Velocity depends on what?

The load of the muscle. 

Crossbridge cycling rates fall as what?

Fall as the stress on the crossbridge increases

Conformational change in the myosin head is opposed by what?

The load (hah hah hah again still funny)

There are physiological differences in speed of contraction. This is due to the molecular properties of myosin, such as?

ATPase activity in muscle, construct of the light chain proteins associated with the myosin head

The response of the contractile system depends on?
Amount of Ca released

Ca release from the SR depends on?

Membrane potential

Ca release occurs when?

When the membrane potential becomes less negative than -50 mV. Its called mechanical threshold

Maximal Ca release occurs when?

At -20 mV

Agents that lower the mechanical threshold or prolong the AP do what?

They increase the magnitude of the Ca pulse

Release of a greater amount of Ca does what?

Potentiates the contractile response to a single AP

What substance does both of the afore mentioned things?

Caffeine (drink up, baby)

How many APs releases sufficient Ca to activate contractile machinery?

Just one 

What is a submaximal response to a single AP termed?

Twitch

Repetitive AP causes what?

A summation of twitches, producing a partial or complete tetanus

Force development is much slower then Ca release and binding to troponin why?

A number of crossbridge cycles must occur before maximal force is registered at the tendons

Why is this so?

Structural elements in muscle are somewhat elastic, and lengthen when a force is generated

What is this termed?

Series Elastic Component

Once the elastic component is stretched, what may be exerted on the load?

All contractile tension (summation through tetanus)

In muscle experiments, how can excised muscle be stimulated?

Electrically, chemically, and mechanically

Intact muscle can be stimulated how?

The same ways, electrically (EMB), chemically (motor nerve) and mechanically (bruise-eliciting contraction)

A record of musclar events is termed what?

A myogram

A myogram consists of what?

A latency period, a contraction phase, and a relaxation phase

Changes in the length of these phases depends on what?

The muscle being evaluated and the type of contraction being elicited

In shortening contraction, what happens?

Origin is moving towards insertion, and muscle shortens in length

Muscle moves through which phases?

Acceleration, constant velocity and breaking phases. Tension varies in each phase

In lengthening contractions, what happens?

Origin and insertion move farther apart

In isometric contractions, what happens?

Origin and insertion are fixed

In isokinetic contractions, what happens?

Muscle shortens at a constant velocity

What are the two types of fibers?

Type I and Type II

How are these fibers differentiated?

Differentiation is based on the time it takes for the fibers to reach peak tension

Classification of fibers is based on what?

Histochemistry and histology (histology includes myosin composition, troponin structure, amount of SR, mitochondria and metabolic characteristics.

Fiber differentiation begins when, and is complete when?

Begins at week 20 in utero, and is nearly complete at about one year of age

There is strong evidence that what system influences the fundamental dynamic properties of the muscle fiber?

Nervous system

Motor neurons innervating which muscle fibers are smaller in diameter with slower conduction rates?

Type I (Type 2 are therefore larger in diameter with faster conduction rates. You already knew that, I'm sure)

Which is easier, Type II switching to Type I, or vica versa?

Type II to I

Pattern of nervous activity is important for what?

Determining characteristics and contractile properties of muscle fibers

Review the 'characteristics of skeletal muscle fiber types', its pretty basic so I'm not going to do questions over it

Endurance training does what?

Increases concentration of mitochondrial enzymes, as well as increasing mitochondrial number and volume in all fiber types

Mechanism by which motor units in a muscle are progressively activated in a graded contraction is called?

Recruitment, baby

In a completely relaxed muscle, what is the electrical pattern?

Its electrically silent (ssh)

In a study of recruitment order of muscles, what was found?

Low threshold units were recruited in mild sustained contractions, new motor units were recruited as exertion increased.

What about ballistic activities?

High threshold units were recruited first (different from sustained contractions)

The maximum tension a muscle produces is dependent on what?

Total cross-sectional area of its muscle fibers

Even though both Type II and I fibers hypertrophy, which one undergoes the greater enlargement?

Type II

Why?

I dont know, get back to me and let me know...

With muscle atrophy, what is seen?

Loss of myofibrils, large decrease in mitochondria in atrophying fibers, as well as other cellular structures

Which type of fibers atrophy greater when casting is utilized?

Type I

What happens during the course of endurance training?

The capacity of the fiber to produce ATP through oxidative phosphorylation, increased capillarization in the muscle, increased myoglobin content, increased mitochondrial number and enzyme concentration in muscle

Muscle Pathology

What are the characteristics of all Muscle Dystrophy diseases?

Degeneration of muscle fiber, regenerative activity, progressive fibrosis, infiltration of fatty tissue, no inflammation

What is the most severe and rapidly-progressing of the muscular dystrophies?

Duchenne Muscular dystrophy

Is it genetic?

Yup

What elevated levels can be seen from birth?

Serum creatine kinase

When do physical problems first manifest?

From around age 3-4

What kind of hypertrophy can be observed?

Pseudohypertrophy

Whats the prognosis?

Most people die around age 20 due to respiratory insufficiency :(

What disease is characterized by lysis of skeletal muscle fibers?

Rhabdomyolysis

What can be seen on a cellular level?

Clusters of macrophages in and around muscle fibers

What can be seen in the urine
Myoglobinuria

What is acute presentation?

'Sarcoplasmic contents are poured into circulation'

What happens to the kidneys?

Acute renal failure

how do muscles present?

Muscles may be swollen and tender, may demonstrate a profound weakness

Onset of attacks may be associated with?

Flu, mild exercise, heat stroke, alcohol intoxication

Inflammatory myopathies

Are females or males involved more involved in inflammatory myopathies?

Females

What happens in dermatomyositis?

Compliment-mediated antibodies attack microvasculature of skeletal muscle

What do you see grossly?

Atrophied muscle fibers and damaged blood vessels

Prognosis?

15-40% death rate

When is onset of polymyositis?

After age 20

Damage is due to?

T-cells

What do you see microscopically?

Necrosis, phagocytosis, regeneration and fibrosis

Muscle inflammation is similar to?

HIV infection

Tell me about inclusion body myositis...

males:females 3:1, onset after age 50, damage due to T-cells, presence of specific antigen on sarcolemma

General characteristics of inflammatory myopathies?

Difficulty swallowing, increased serum CK, increased ESR

Is exercise encouraged?
Yes, although has not been in the past

Can corticosteroids work? 

Yes, except for inclusion body myositis (no effective therapy, wah wahhh)

this is everything except for periodic paralysis and myositis ossificans, look it up yourself jerks

