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1.  THE SKELETAL SYSTEM  
 
 
Bones:  Bones make up 20% of a human’s weight and perform several functions:  They support the body, 
holding it upright.  Along with the muscles, they allow for movement.  The skull and ribs protect organs 
(the brain, heart, and lungs); vertebrae protect the nerves of the spinal cord.  The internal spongy area’s 
bone marrow makes blood components (red blood cells, white blood cells and platelets).  Calcium is 
stored in the bones—not only for bone strength, but also to be released when needed by the body…The 
skeletal system of the early fetus is made of unhardened cartilage.  With ossification, calcium is deposited 
turning cartilage into bone.  The newborn has 270 bones, but some (most notably those of the skull) fuse 
together,� leaving only 206 in the adult.  The size, shape, and strength of bones change with age and 
activity.  Astronauts, needing less exertion in weightlessness, experience a weakening of their bones over 
time. 
 
The Skeleton:  Bones range from the largest, the femur, to the smallest, the stapes in the middle ear.  The 
axial skeleton includes the eighty central bones, and the appendicular skeleton includes the 126 bones of 
the arms, legs, and their related structures: 

AXIAL  SKELETON                        APPENDICULAR SKELETON 
8 cranial bones The Arms: The Legs: 
14 facial bones 2 clavicles 2 pelvic bones 
6 ear bones 2 scapulae 2 femurs 
1 hyoid (supporting the tongue) 2 humeri 2 tibias 
24 vertebrae 2 radii 2 fibulae 
1 coccyx 2 ulnae 2 patellae 
1 sacrum 16 carpals 14 tarsals 
1 sternum 10 metacarpals 10 metatarsals 
24 ribs 28 phalanges 28 phalanges 

 
The joints:  The locations where bones meet allows for the body’s movement.  (Even the fixed joints in 
the skull earlier had the flexibility to allow for the growth of the child’s brain.)  The synovial joints grant 
a high degree of movement:  The ball-and-socket joints at the shoulder and hip allow for the freest range 
of motion; the pivot joints at the neck allow for twisting; the hinge joints of the elbow and knee allow for 
a back-and-forth motion.  Cartilage at partially movable joints allows for a limited flexibility in the 
backbone and between the ribs and sternum. 
 
Cartilage, ligaments, and bones:  Cartilage is a dense, connective tissue which provides support and 
protection.  The entire skeletal system of the fetus is cartilage.  The ears and nose of the adult are 
cartilage, as are the connections between vertebrae and at other partially movable joints…The bone-to-
bone connections are made by ligaments…The bone-to-muscle connections are made by tendons (which 
transfer the force of the muscles to the skeleton).  As bones do not stretch, these connective tissues serve 
as shock absorbers to some degree. 
 
Problems:   

·  Sprains and strains of ligaments and tendons are caused by injuries or overstretched muscles. 
·  Broken bones are called simple fractures (if the skin is unbroken) or compound (if it is broken). 
·  Arthritis is an inflammation of the joint areas. 
·  Osteoporosis is softening of the bones brought on by age or eating disorders. 
·  Scoliosis is a curvature of the spine. 
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2.  THE  MUSCULAR  SYSTEM 
 
 
Muscles:  The approximately 650 muscles in the body make up half of its weight.  Each muscle contains 
muscle fibers, and each of those contains thousands of filaments called myofibrils.  In contracting, 
(shortening), muscles pull on a bone, pump blood, move food through digestive organs, maintain blood 
pressure in the vessels, or create facial expressions.  Situations may arise in which muscles are used 
less� due to injury, disease, disorder, or even during extended weightless periods in space.  If this continues, 
they weaken (becoming flaccid), or in extreme cases atrophy (waste away).  Conversely muscles can be 
strengthened.  In resistance training, such as in bodybuilding, contractile filaments become larger.  Through 
endurance training, muscles of the heart and lungs become more efficient.  Some, the slow twitch muscles, 
are aerobic—carrying on longer ongoing activities that require more oxygen and are therefore redder.  The 
fast twitch muscles, on the other hand, perform in shorter bursts, don’t require oxygen, and are therefore less 
red. 
 
Skeletal muscles:  Skeletal muscles are under one’s control and are thus considered voluntary.  They 
primarily allow one to move and to maintain one’s posture against the force of gravity.  Generally, the 
muscles are attached via tendons (1) at a point of origin on the stationary bone and (2) at the point of 
insertion on the bone that is being pulled to move.  Muscles causing motion come in antagonistic pairs.  For 
example, the biceps of the upper arm is a flexor muscle which shortens to pull on the bones of the lower 
arm,� causing a bend at the elbow.  To straighten the arm, the triceps, the extensor at the back of the upper 
arm, shortens while the biceps lengthens.  The major muscles include the deltoids (shoulder), pectorals 
(chest), abdominals (below the ribs), biceps, quadriceps (thighs), and gluteus maximus (seat)…Some skeletal 
muscles do not end in a bone that they move.  The facial muscles end in the skin of the face.  When they 
shorten, they pull on the tissues in such a way as to form different configurations that indicate expressions 
useful in communicating.  The tongue is a set of muscles attached at only one end.  Some muscles control 
eye movement; some, the motion of the diaphragm.  Skeletal muscles also perform other tasks:  keeping 
bones in place, protecting joints, and creating the body heat that maintains a homeostatic temperature 
balance.  Regardless of function, these voluntary muscle cells are striated (microscopically striped) and 
multinucleated (having more than one nucleus). 
 
Cardiac muscles:  The striated and branching muscle cells that automatically control the heart are called 
cardiac muscles.  When they contract, they squeeze blood out of the chamber; when they relax (lengthen), 
they allow blood to refill the chamber.  This process occurs naturally and involuntarily, under the 
unconscious control of the part of the brain that regulates automatic processes.   
  
Smooth muscles:  The smooth muscles are also involuntary, but they lack striations.  They consist of thin, 
parallel fibers surrounding organs and hollow tubes.  They move food through the intestines, maintain blood 
pressure in blood vessels, adjust the size of air pathways (bronchioles), change the size of the pupil, expel 
urine from the bladder, move the baby through the uterus at birth, and make hair stand on end. 
 
TYPE CHARACTERISTICS LOCATION 
Skeletal Voluntary; striated 

Multinucleated 
Musculoskeletal system, face, tongue, eyes, and diaphragm 

Cardiac Involuntary; striated 
Branching 

Heart 

Smooth Involuntary; not striated 
Single nucleus 

Intestines, blood vessels, lungs, bladder, iris, uterus, and bronchioles 
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