Muscular System
Muscles Sites

http://www.rad.washington.edu/

 HYPERLINK "http://www.rad.washington.edu/atlas/" \t "_blank" atlas/
http://www.gwc.maricopa.edu

 HYPERLINK "http://www.gwc.maricopa.edu/class/bio201/muscle/mustut.htm" \t "_blank" /class/bio201/muscle/mustut.htm
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Biceps brachii: 
Origin: Scapula; superior to glenoid fossa, and coracoid process

Insertion:  Radial tuberosity

Action: Flexes arm and forearm and supinates forearm

· http://www.gen.umn.edu/faculty_staff/j

 HYPERLINK "http://www.gen.umn.edu/faculty_staff/jensen/1135/webanatomy/Images/default.html" \t "_blank" ensen/1135/webanatomy/Images/defaul

 HYPERLINK "http://www.gen.umn.edu/faculty_staff/jensen/1135/webanatomy/Images/default.html" \t "_blank" t.html
· http://www.meddean.luc.edu/lumen/Me

 HYPERLINK "http://www.meddean.luc.edu/lumen/MedEd/GrossAnatomy/dissector/mml/" \t "_blank" dEd/GrossAnatomy/dissector/mml/
http://www.brookscole.com/chemistry_d/templates/student_resources/shared_resource

 HYPERLINK "http://www.brookscole.com/chemistry_d/templates/student_resources/shared_resources/animations/muscles/muscles.html" \t "_blank" s/animations/muscles/muscles.html
Animations

· http://highered.mcgraw-

 HYPERLINK "http://highered.mcgraw-hill.com/sites/0072437316/student_view0/chapter42/animations.html" \t "_blank" hill.com/sites/0072437316/student_view

 HYPERLINK "http://highered.mcgraw-hill.com/sites/0072437316/student_view0/chapter42/animations.html" \t "_blank" 0/chapter42/animations.html#
What you need to know? 

Chapter 7: The Muscular System

· Functions of the muscular system

· Characteristics of skeletal muscle and structure

· Quiz 1: muscle ID; Quiz 2: muscle structure and function
· Skeletal muscle (sarcomere, myofibrils, mitochondria, light and dark bands)

· Names and location of muscles: anterior and posterior views (see muscle man ws)
· Difference between skeletal, smooth, and cardiac muscle 

· Membrane Potentials (resting membrane potential and depolarization) 

· Nerve supply

· Muscle contraction

· Muscle twitch, Tetanus, and Recruitment

· Energy requirement for muscle contraction

· Names, locations, and functions of major muscles
· Nomenclature (naming the muscles)
· Functions of muscular system
· Body movement

· Maintenance of posture

· Production of body heat

· Communication

· Constriction of organs and vessels

· Heart beat

· Skeletal Muscle

· 40% of body weight

· Most skeletal muscles are attached to the skeletal system

· Also called striated muscle because of the microscopic striations in the muscle. 

· Responsible for locomotion, facial expressions, posture, and other body movements

· Also produces heat

Characteristics of Skeletal Muscle
· Contractility- ability to shorten with force

· Excitability- capacity to respond to a stimulus

· Extensibility- ability to be stretched

· Elasticity- ability to recoil to it’s original resting length after being stretched

Structure (see picture in textbook)
· Muscle

· Muscle fasciculi

· Muscle fiber

· Myofibril

· Myofilaments: 

· Actin: thin filaments 

· Myosin: thick filaments

Structure
· Sarcomere: Basic structural and functional unit of skeletal muscle

· Each sarcomere extends from one 


Z disc to another Z disc

· Dark bands: A bands

· Light bands: I bands

Structure
· Sarcolemma: cell membrane of a muscle cell

· Sarcoplasm: cytoplasm of a muscle cell

· Sarcoplasmic reticulum: endoplasmic reticulum of a muscle cell

Structure of Skeletal Muscle

· Surrounded by a connective tissue sheet called the epimysium or the fascia

· Composed of numerous visible bundles called muscle fasciculi, which are surrounded by loose connective tissue called the perimysium

· Muscle Fiber- composes each fasciculus; is a single cylindrical cell that contains several nuclei located at the periphery of the muscle fiber is surrounded by loose connective tissue called endomysium
· Sarcoplasm- the cytoplasm of each muscle fiber; sarco is Greek for muscle

· Myofibril- found in sarcoplasm; is a threadlike structure that extends from one end of the muscle fiber to the other.

· Consists of two major kinds of protein fibers

· actin myofilaments (thin myofilaments)

· myosin myofilaments (thick myofilaments)

Actin Myofilaments
· Resemble two minute strands of pearls twisted together

· Troponin- molecules that are attached at specific intervals along the actin myofilaments and provide calcium-binding sites on the actin myofilament

· Tropomyosin- filaments that are located along the groove between the twisted strands of actin myofilament subunits

Myosin Myofilaments
· Resemble bundles of minute golf clubs

· The part that resembles golf club heads can bind to the exposed attachment sites on the actin myofilaments

Actin and Myosin-Together as One

· Sarcomeres-highly ordered repeating units along the myofibril which are composed of actin and myosin myofilaments

· It is the basic structural and functional unit of skeletal  muscle because it is the smallest portion of skeletal muscle capable of contracting

· extends from one Z disk to the other Z disk-which is a network of protein fibers forming an attachment site for actin myofilaments. 

Muscle contraction

· Sliding filament mechanism:

· Exposed attachment sites on the actin myofilament bind to the myosin filament to form cross bridges 

· Calcium binds to the actin filaments during muscle contraction

· ATP binds to the myosin filament to complete muscle contraction

Skeletal muscle contraction

· An action potential travels along an axon to neuromuscular junction

· Acetylcholine is released from synaptic vesicles

· Sodium ion channels open up into the muscle cell, starting an AP

· Action potential travels to SR

· Calcium ions released from SR

· Myosin heads attach to actin, forms cross bridges

Muscle contraction cont.

· Ca2+ binds to actin, myosin heads exposed

· Actin filaments slide past myosin filaments

· ATP, bound to myosin head, breaks down to supply energy for movement

· Another ATP binds to myosin head, releasing actin filament and myosin returns back to its resting position

Na+/K+ pump

· http://www.brookscole.com/chemistry_d

 HYPERLINK "http://www.brookscole.com/chemistry_d/templates/student_resources/shared_resources/animations/ion_pump/ionpump.html" \t "_blank" /templates/student_resources/shared_re

 HYPERLINK "http://www.brookscole.com/chemistry_d/templates/student_resources/shared_resources/animations/ion_pump/ionpump.html" \t "_blank" sources/animations/ion_pump/ionpump.

 HYPERLINK "http://www.brookscole.com/chemistry_d/templates/student_resources/shared_resources/animations/ion_pump/ionpump.html" \t "_blank" html
· http://harveyproject.science.wayne.edu/

 HYPERLINK "http://harveyproject.science.wayne.edu/development/muscle/joint.html" \t "_blank" development/muscle/joint.html
Membrane Potentials

· Membrane potential: difference in charges across the plasma membrane

· Resting membrane potential: The inside of most cell membranes is negatively charged as compared with the outside of the cell membrane

· Depolarization: The inside of the cell becomes positively charged when sodium ions move into the cell via sodium channels  

Repolarization: The change back to the resting membrane potential 
 
Action potential: The rapid depolarization and repolarization of the cell membrane is called an action potential

Nerve Supply

· Motor Neurons: are nerve cells that carry action potentials to skeletal muscle fibers

· Neuromuscular junction, or synapse: junction between a nerve cell and a muscle cell

· Neurotransmitter: a molecule released by a presynaptic cell that stimulates or inhibits a postsynaptic cell

Muscle Twitch

· * muscle twitch- an entire muscle in response to a stimulus that causes an action potential in one or more muscle fibers

· * threshold- strength of stimulus needed for a muscle twitch

· * all-or-nothing response- muscle fiber needs the threshold met or nothing will happen

· * lag phase- time between application of stimulus to a motor neuron & beginning of contraction

· * contraction phase- time of contraction

· * relaxation phase- time when muscle contracts

· * tetanus- muscle remains contracted between stimuli without relaxing

· * recruitment- a few motor units are stimulated and contract, and they make others contract

Muscular System Test Study Guide

Structure of a muscle fiber, sliding mechanism of muscle, binding site of calcium and ATP during muscle contraction, threshold level, tetanus, depolarization, hyperpolarization, cardiac muscle, smooth muscle, skeletal muscle, synergists, antagonists, function of orbicularis oculi, characteristics of muscle fibers, deltoid muscle, muscle origin and insertion definition, gluteus maximus, gluteus medius, endomysium, epimysium, perimysium, insertion, origin, prime mover, breathing muscles, characteristics of skeletal muscle, muscle myofibrils: actin and myosin, sarcomere, resting membrane potential, role of ATP and creatine phosphate, defintition: anaerobic respiration, muscles of mastication, muscular dystrophy definition, acetylcholine, motor unit, neuromuscular junction.

Human Muscles you need to know for the test 
	#
	Name 
	origin
	Insertion

	1
	Orbicularis oculi
	Maxilla and frontal bones
	Encircles eye, inserts near origin

	2
	Orbicularis oris
	Maxilla and mandible
	Skin around the lips

	3
	Buccinator
	Maxilla and mandible
	Corner of the mouth

	4
	Temporalis
	Temporal region on the side of head
	mandible

	5
	Masseter
	Zygomatic arch
	Mandible

	6
	Sternocleidomastoid
	Sternum and clavicle
	Mastoid process of skull

	7
	Trapezius
	Skull and upper vertebral column
	Scapula

	8
	External intercostals
	Ribs
	Next rib below origin

	9
	Diaphragm
	Interior of body wall
	Central tendon of diaphragm

	10
	Rectus abdominis
	Pubis
	Rib cage and sternum

	11
	External abdominal oblique
	Rib cage
	Iliac crest and fascia of rectus abdominis

	12
	Pectoralis minor
	Ribs
	Coracoid process of scapula

	13
	Pectoralis major
	Ribs and clavicle
	Shaft of humerus

	14
	Teres major
	Scapula
	Humerus

	15
	Latissimus dorsi
	Vertebrae
	Shaft of humerus

	16
	Teres minor
	Scapula
	Greater tubercle of humerus

	17
	Deltoid
	Scapula
	Humerus

	18
	Triceps brachii
	Humerus and scapula
	Olecranon process of ulna

	#
	Name 
	origin
	Insertion

	19
	Biceps brachii
	Scapula; superior to glenoid fossa, and coracoid process
	Radial tuberosity

	20
	Brachialis
	Humerus
	Coronoid process of ulna

	21
	Brachioradialis
	Lateral epicondyle of humerus
	Distal radius

	22
	Gluteus maximus
	Ilium, sacrum, and coccyx
	Lateral condyle of femur

	23
	Gluteus medius
	Ilium
	Greater trochanter of femur

	24
	Rectus femoris
	Ilium
	Tibial tuberosity via patellar tendon

	25
	Sartorius
	Anterior superior iliac spine
	Medial side of tibial tuberosity

	26
	Biceps femoris
	Ischium and femur
	Head of tibia

	27
	Semimembranous
	Ischium
	Medial condyle of tibia

	28
	Semitendinosus
	Ischium
	tibia

	39
	Gastrocnemius
	Media and lateral epicondyle of femur
	Calcaneous

	30
	Soleus
	Tibia and fibula
	Calcaneous

	31
	Platysma
	Fascia of deltoid and pectoralis major
	Skin over inferior border of mandible

	32
	Zygomaticus major
	Zygomatic bone
	Angle of mouth

	33
	Rhomboideus major
	Spinous process of T1-T4
	Medial border of scapula

	34
	Supinator
	Lateral epicondyle of humerus and coronoid process of ulna
	radius

	35
	Flexor digitorum superficialis
	Medial epicondyle of humerus, coronoid process, and radius
	Middle phalanges of digits 2-5

	36
	Extensor digitorum
	Lateral epicondyle of humerus
	Extensor tendon expansion over phalanges over digits 2-5

	37
	Quadriceps femoris
	Rectus femoris
	Patella and tibial tuberosity, patellar ligament

	38
	Biceps femoris
	Long head-ischial tuberosity
	Head of fibula

	39
	Plantaris
	femur
	Through calcaneous tendon to calcaneous

	40
	Popliteus
	Lateral femoral condyle
	Posterior tibia
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	1 . Sternocleidomastoid

2. Trapezius

3. Deltoid

4. Pectoralis

5. Biceps brachii

6. Brachialis

7. Brachioradialis

8. Flexor carpi radialis

9. Palmmaris longus

10. Flexor digitorum superficialis

11. Gluteus medius

12. Sartorius

13. Rectus femoris 

14. Vastus medialis

15. Peroneus longus

16. Tibialis anterior

17. Soleus

18. Gastrocnemius

19. Vastus lateralis

20. Gracilis

21. Adductor longus

22. Tensor fasciae latae
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	1 Sterncleidomastoid

2. Trapezius

3. Deltoid

4. Infraspintus

5. Teres major
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6. Triceps brachii

7. Brachioradialis

8. Extensor carpi radialis

9. Extensor digitorum

10. Extensor digiti minimi

11. Extensor carpi ulnaris

12. Gluteus maximus

13. Biceps femoris

14. Semitendinosus

15. Gracilis

16. Semimembranosus

17. Gastrocnemius

18. Soleus

19. Fascia lata

20. Vastus lateralis

21. Thoracolumbar fascia

22.  Latissimus dorsi
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1. Sterncleidomastoid

2. Trapezius

3. Infraspintus

4. Teres minor

5.Teres major

6. Lattissimus sorsi

7.  Gluteus medius

8. Gluteus maximus

9. Biceps femoris

10. Fascia lata

11. Gastrocnemius 

12. Soleus

13. Peroneus longus

14. Extensor digitorum

15. Tibialis anterior

16. Vastus lateralis

17. Rectus femoris

18. Sartorius

19. Tensor fasciaae latae

20. Rectus abdominis

21. External abdominal oblique

22. Pectoralis major

23. Triceps brachii

24. Extensor carpi ulnaris

	Smooth (visceral) muscle
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	Longitudinal section
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	Typical location
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1. Muscle cell nuclei

2. Connective tissue

3. Striations

4. Intercalated discs

	Striated (skeletal) muscle
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	Longitudinal section
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	Typical location
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	Striated (cardiac) muscle
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	Longitudinal section
[image: image9.jpg]i

U





	Typical location
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23. Rectus abdominis


24. External abdominal oblique


25. Serratus anterior


26. Orbicularis oris


27. Orbicularis oculi


28. Occipitofrontalis








25. Brachioradials


26. Biceps brachi


27. Brachialis











