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NOTES

MUSCULAR SYSTEM
Muscles, Ligaments and Tendons
#2. ORGANS OF THE MUSCLAR SYSTEM

The muscles are the _______________ of the muscular system.

They are specialized cells, called muscle ______________ that undergo muscular contractions during which the ________________ energy of some nutrients is converted into mechanical energy or ___________________.
#3. Muscles functions

When muscle fibers contract, they pull on the parts to which they are attached.

This action usually causes some _____________________.

But there are times when a muscular contraction will resist a motion, as when they help to hold a body part in __________________ positions.

#4. Muscles functions

Muscles are also responsible for the movement of body fluids such as _______________   and ____________________.

Muscles are important in the production of heat which aids in maintaining body ________________________.

#5. MUSCLE TYPES

3 Types of muscles:

Skeletal found attached to ___________________. 
Smooth found in hollow organ’s__________________, such as blood vessels, the digestive tract, uterine wall, ureters, and urethra.

Cardiac found in the ________________ muscle.

#6. TYPES OF SKELETAL MUSCLE
Skeletal muscle includes ___________,  ______ and various connective tissues.

Connective tissues include _____________,  _____________ and aponeuroses.

Fascia is the fibrous covering over each muscle to separate them from each other.

Tendons are the cordlike extensions of the fascia at the end of the muscle.

#7. TYPES OF SKELETAL MUSCLE
_______________ are the broad fibrous sheets that join the fascia of adjacent muscles.

#8. STRUCTURE OF A SKELETAL MUSCLE

A skeletal muscle fiber represents a single _____.  Each fiber is a thin, elongated cylinder with rounded ends and may extend the full length of the muscle.

Just beneath the cell membrane (________________), is the cytoplasm (_______________________) containing many nuclei and mitochondria. 

#9. STRUCTURE OF A SKELETAL MUSCLE
Within the sarcoplasm are numerous threadlike protein fibers called ______________.  

Myofibrils contain two kinds of protein filaments – thick ones composed of _____________and thin ones composed of ____________________.
The alternating arrangement of these two proteins gives muscles their characteristic light-dark striation, called _____________________.

#10. NEUROMUSCULAR JUNCTION

Each muscle fiber is connected to a nerve fiber called a _______  __________.

The motor neuron __________________ the muscle fiber to contract.

The site where the nerve fiber and the muscle fiber meet is called the _____________________   _________________. 
#11. NEUROMUSCULAR JUNCTION
There is a ________________   _____________ between the two fibers where neurotransmitters carry the impulse across the gap.

_________________ and norepinephrine are the two most common muscle contraction neurotransmitter . 

#12. STRUCTURE OF A SKELETAL MUSCLE
Within the sarcoplasm of the muscle fiber is a network of channels surrounding each myofibril and running parallel to it.  These are called the ___________________  _____________________.

The transverse_____________________ extend inward from the cell membrane through the myofibril.

These channels function in activating the muscle contraction when the muscle fiber is stimulated.

#13. MUSCLE CONTRACTION
A contraction is a very complex biochemical interaction involving the actin and myosin and various other chemicals.

Calcium ion (____________) bridges between actin and myosin form and pull the myofibrils together causing a ___________________.

Contractions last only as long as Ca++ are present.  Ca++ returns to the _________________  _________________ rapidly (thousandth of a second).

#14. ENERGY SOURCES FOR CONTRACTION
_______________ from mitochondria is the only source of energy.  Many mitochondria are close to the myofibrils.  

ATP-ase is released from the myosin to decompose ATP to ADP and energy necessary for the Ca++ bridges. 

Creatine phosphate contains high energy phosphates and acts as a ____________________ for the ATP.

#15. OXYGEN FOR THE CONTRACTION

__________________ carries oxygen to the muscle for the mitochondria.  

______________ is a specialized protein that stores oxygen in the muscle fiber.  

#16. OXYGEN DEBT
If a skeletal muscle is strenuously contracted, it may not get enough oxygen.  The ________________ respiration process then takes over and begins to supply oxygen but this causes a build up of lactic acid waste in the muscles.

The amount of _______________needed by liver cells to convert the lactic acid into glucose plus the amount needed by muscle cells to re-synthesize ATP and creatine phosphate is _________________   ______________.

#17. HEAT PRODUCTION

Only about 25% of the energy released by respiration is available for metabolic processes. The rest of the energy is lost as ________________.

The large amount of heat produced by the muscles is transported by the blood to the rest of the body to maintain body temperature.

#18. SMOOTH MUSCLES

Multiunit smooth muscle occurs as separate fibers such as seen in the ________________ of the eye and in the walls of ______________vessels.  They are stimulated by a motor neuron.

 _______________smooth muscle is composed of sheets of spindle-shaped cells that are in close contact with one another. This type is found in the stomach, intestine, urinary bladder and uterus wall. These fibers can stimulate one another creating a rhythm. 

Ex. peristalsis

#19. CARDIAC MUSCLES

This type occurs only in the __________.   

Cardiac muscle is composed of striated cells joined end to end with many actin/myosin filaments.

The opposing ends of the cardiac cells are separated by a cross band.  They help transmit contractions from cell to cell to maintain a rhythm.

#20. BODY MOVEMENTS
The action of a muscle depends on the kind of joint it is associated with and the way it is attached on either end of the joint.

The _________________ is the immovable end of the muscle.

The ___________________  is the movable end.

Origin and insertion may switch for different movement.

#21. MUSCLE INTERACTION
Muscles always work in groups.

The ____________   __________ is the muscle responsible for the movement.

The __________ are nearby muscles that also contract to help the prime mover.
________________ resist the prime mover’s actions and are responsible for the movement in the opposite direction.

If both contract, the part becomes rigid.

#22. SOME MUSCLES TO LEARN

Pectoralis major

Deltoid

Biceps brachii

Sternocleidomastoid

External oblique

Orbicularis oculi

Obicularis oris

Masseter

Trapezius

Latissimus dorsi

Deltoid

Triceps brachii

rectus abdominis

Biceps femoria

Quadriceps femoris

Gluteus maximus

Gastrocnemius

soleus

