The Muscular System

A. Interactions of Skeletal Muscles in the body


1. Agonist



A) A muscle that provides the major force for producing a specific movement  



B) Also known as the “prime mover”


2. Antagonist



A) Muscles that oppose, or reverse, a particular movement


3. Synergists



A) Muscles that help prime movers by:




1) Adding a little extra force to the same movement




2) Reducing undesirable or unnecessary movements that might occur as the prime 



   movers contract


4. Fixators



A) When synergists immobilize a bone or a muscle’s origin 

B. Naming Skeletal Muscles


1. Location of the muscle



A) Temporalis – overlies the temporal bone



B) Intercostals – muscles between the ribs


2. Shape of the muscle



A) Deltoid – refers to its triangular shape



B) Trapezius – refers to a muscle shaped like a trapezoid


3. Relative size of the muscle



A) Maximus – largest 




1) Ex. gluteus maximus



B) Minimus – smallest 




1) Ex. gluteus minimus



C) Longus – long 




1) Ex. fibularis longus



D) Brevis – short 




1) Ex. fibularis brevis


4. Direction of muscle fibers



A) Rectus – straight 




1) Ex. rectus femoris



B) Transverse – right angle to the axis of the body




1) Ex. transverse abdominis



C) Oblique – diagonal 




1) Ex. superior oblique of the eye


5. Number of origins



A) Biceps – two origins



B) Triceps – three origins

6. Location of the attachments



A) Sternocleidomastoid




1) Sterno – sternum




2) Cleido – clavicle




3) Mastoid – mastoid process of the temporal bone


7. Action



A) Flexor – flexion 




1) Ex. flexor digitorum



B) Extensor – extension 




1) Ex. extensor carpi ulnaris



C) Adductor – adduction



D) Abductor – abducts



E) Supinator – supinates



F) Pronator – pronates

C. Types of Fascicle Arrangements


1. Circular



A) When the fascicles are arranged in concentric rings 



B) Ex. orbicularis oris


2. Convergent



A) When the muscle has a broad origin and the fascicles converge toward a single 


   tendon or insertion 



B) Ex. pectoralis major


3. Parallel



A) The long axes of the fascicles run parallel to the long axis of the muscle



B) Strap-like muscles 



C) Ex. sartorius


4. Fusiform



A) Spindle-shaped muscle with an expanded midsection 



B) Ex. biceps brachii


5. Pennate



A) The fascicles are short and they attach obliquely to a central tendon that runs the 


   length of the muscle



B) 3 subtypes




1) Unipennate





a) The fascicles insert into only one side of the tendon 





b) Ex. tibialis anterior




2) Bipennate





a) Fascicles insert into the tendon from opposite sides so that the muscle’s 




   “grain” resembles a feather 





b) Ex. rectus femoris




3) Multipennate





a) Arrangement looks like many feathers situated side by side 





b) Ex. deltoid

D. Skeletal Muscles


1. Muscles of facial expression


A) Frontalis 




1) Wrinkles skin of forehead and raises the eyebrows



B) Orbicularis oculi 




1) Closes eyelids



C) Orbicularis oris 




1) Closes and purses the lips



D) Zygomaticus major 




1) Pulls corners of lips upward (smile)



E) Buccinator 




1) Tone in cheek, sucking and whistling



F) Platysma 




1) Depresses mandible (opens mouth) and pulls corners of lips down



G) Extrinsic muscles of the eye: move the eyeball




1) Superior rectus, medial rectus and inferior rectus





a) Move the eyeball up, medially and down respectively



2) Lateral rectus





a) Moves the eyeball laterally



3) Superior oblique





a) Moves eyeball downward and outward rotation



4) Inferior oblique





a) Moves eyeball upward and outward rotation

2. Muscles of mastication


A) Masseter




1) Elevates mandible (closes the jaws)



B) Temporalis




1) Elevates the mandible (closes the jaws)



C) Pterygoid




1) Swings the jaw laterally and medially (side to side)


3. Muscles moving the head on the neck and deep muscles of the back



A) Sternocleidomastoid




1) Flex forward, tilt and rotate



B) Capitis group




1) Assisted by upper trapezius if the shoulders are stable: extends head on the neck




2) Singly: rotates



C) Erector spinae group




1) Extending down the vertebral column to maintain upright posture


4. Muscles of the abdominal wall – maintain tone for intra-abdominal pressure and acting 

   on vertebral column



A) Rectus abdominis



B) External abdominal oblique



C) Internal abdominal oblique



D) Transverse abdominis


5. Muscles acting on the scapula



A) Trapezius




1) Upper portion elevates while the lower portion depresses



B) Serratus anterior – rotates



C) Pectoralis minor – pulls anteriorly



D) Levator scapula




1) Elevates the scapula



E) Rhomboideus major and minor




1) Elevates and adducts


6. Muscles acting on the humerus (at the shoulder joint)



A) Pectoralis major




1) Flexes, adducts and medially rotates



B) Latissimus dorsi




1) Extends, adducts and medially rotates



C) Deltoid – abducts



D) Supraspinatus – abducts



E) Infraspinatus – laterally rotates



F) Subscapularis – medially rotates



G) Teres major




1) Extends, adducts and medially rotates


7. Muscles acting on the forearm (at the elbow joint)



A) Brachialis – flexes



B) Brachioradialis – flexes



C) Biceps brachii – flexes and supinates



D) Triceps brachii – extends



E) Supinator – supinates



F) Pronator teres– pronates


8. Muscles acting at the wrist joint



A) Flexor carpi radialis




1) Flexes and abducts hand at the wrist



B) Flexor carpi ulnaris




1) Flexes and adducts hand at the wrist



C) Extensor carpi radialis




1) Extends and abducts hand at the wrist



D) Extensor carpi ulnaris




1) Extends and adducts hand at the wrist


9. Muscles acting on the fingers



A) Flexor digitorum superficialis and flexor digitorum profundus




1) Flex the fingers


B) Palmaris longus




1) Flexes the fingers




2) Absent in about 15% of the population


C) Extensor digitorum




1) Extends the fingers

10. Muscles acting on the thumb (pollux)


A) Extensor pollicis longus



B) Extensor pollicis brevis



C) Abductor pollicis longus (in forearm)



D) Adductor pollicis brevis (in hand between thumb and forefinger)


11. Muscles of breathing



A) Diaphragm




1) Pushes abdominal contents down and enlarges the thoracic cavity vertically 



   (inspiration)



B) External intercostals




1) Raise and spread ribs to enlarge the thoracic cavity during inspiration



C) Internal intercostals




1) Have the opposite actions of the external intercostals




2) Forced expirations only


12. Muscles of the pelvic floor



A) Coccygeus group




1) Tone that supports pelvic organs



B) Levator ani and external anal sphincter




1) Controls bowel elimination


13. Muscles acting on the femur at the hip joint  



A) Iliacus and psoas major (Iliopsoas) – flex



B) Gluteus maximus – extend and laterally rotates



C) Gluteus medius – abduct and medially rotates



D) Gluteus minimus – abducts and laterally rotates



E) Adductor group – adducts and flexes


14. Long muscles of the thigh



A) Gracilis




1) Flexes knee and adducts the femur



B) Sartorius




1) Flexes knee and femur, laterally rotates the femur


15. Muscles acting on the leg at the knee joint



A) Quadriceps group



1) Rectus femoris – flexes the hip & extends the knee



2) Vastus lateralis, vastus intermedius, and vastus medialis – extend the knee


B) Hamstring group – flexes the knee and extends the hip



1) Semitendinosus (medial & spuerficial)




2) Semimembranosus (medial & deep)




3) Biceps femoris (lateral)


16. Muscles acting on the foot at the ankle joint



A) Gastrocnemius – plantar flexes the foot



B) Soleus – plantar flexes foot



C) Tibialis anterior – dorsiflexes the foot



D) Tibialis posterior – inverts the foot



E) Fibularus longus & brevis – evert the foot 


17. Muscles acting on the toes



A) Flexor digitorum longus – flexion



B) Extensor digitorum longus – extends



C) Extensor hallucis longus and flexor hallucis longus – act on the great toe (hallux)
