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SLS44QM Biology 2:  Bones: Dr. Nedwidek notes on musculoskeletal system 2: Feb 12-14 2013
Aim:  How does muscle move bone and how does the skeleton support you?
Again, this was done with voice recognition, so scan for typos.  It’s even later than it was the last time I told you it was late.
Recall that the The z line is pulled in by the movement of myosin against actin. 

The muscle drives the movement but the skeleton provides the structure to articulate the movement. 

Fill-in the blanks below for movement types:

Worms:

Bugs:

Birds:

Fish:

In Bugs which are invertebrates, the exoskeleton is chitinous, it molts and it protects the body externally.    A house centipede is an example of an invertebrate that goes through seven exoskeletal molts. 

Vertebrates have an endoskeleton that takes a great or greater deal of stress,  is internal and consists of bone. Molts  from vertebrates like snakes are not to be confused with exoskeletal molts. 

Endoskeletons can sustain stress much like suspension bridges.   The bones would be the columns. The muscles and connective tissues the cables.
Skeletal muscles move bone.

Muscle striations provide strength also like the multiple stranded cable on bridges. Recall Aesop's fable in union there is strength.  Note that the Brooklyn Bridge cables were multiple suspension cables with multiple fibers. 

Vertebrate skeleton functions:

-Body support protect central nervous system internal organs. 

-Provides structure for movement; natural selection picks the best or most efficient and elegant structures. 

-Bones: red bone marrow makes red blood cells, white blood cells, platelets.
-Yellow bone marrow stores energy as fat.
-Bone stores calcium ions and phosphate needed by body.
-Bones transmit senses as in the inner ear hammer anvil stirrup; pick up noise.
When bones malfunction, it can be catastrophic. An example of a genetic disease that causes weak breakable bones is osteogenesis imperfecta. Collagen is defective and ossification does not take place in these people.

Achondroplastic dwarves are genetically missing one copy of a receptor for growth factor. Their bones do not complete growth because of this.  More about this in genetics.
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Flexor and extensor muscles: antagonistic muscle types.   This means one contracts, allowing passive extension of the other. See Kraus.
Human arm:

Biceps are an example of flexors. they are in the top, upper arm. 

Triceps are in example of extensors. they are in the under upper arm. 

Demonstrate human arm flexion and extension using dumbbells and a strong young lad or lass. 

Human leg: see attached pdf on football muscles
One important muscle is the hamstring which is at the femur or the long bone in the thigh.

Grasshopper: see Kraus page 193
Its leg bends a different way than ours but you can still identify flexors and extensors in the leg.

Types of bone cell: the alive part of the bone. 

Word roots: blast is production or explosion; Clast as in iconoclast is destruction.

Osteoblasts build bone structure. 

Osteoclasts dissolve or breakdown bone. 

Osteocytes are mature bone cells.

When bones become brittle in old age, certain drugs are necessary. 

Fosamax or alendronate is an anti-osteopenia or osteoporosis drug.  This inhibits osteoclasts from breaking down bone.

The Haversian system or osteon/lamellae is a series of circles in the compact bone of humans that  delivers bloodflow to that living tissue. 

The neighborhoods of the bone include the epiphysis which is the rounded end of a long bone, diaphysis, which is the midsection of the long bone, and the metaphysis which is between the epiphysis and the diaphysis.  The  metaphysis includes the epiphyseal or growth plate. 

When you are born, your bones are soft. In them, you have more cartilage than bone.  As you develop, bones harden or ossify (Process is ossification). Bones are alive. They grow from the ends until maturity. 

You must know the two skeletal components in humans:

Axial protects head, spine, and internal organs including pectoral girdle. 

Appendicular includes all other extremities which are appendages, shoulder, hips. 

Demonstrate or illustrate axial and appendicular skeletons using articulated skeleton; also use it to show different bone types. 

Humans have 206 bones. Must know locations and functions of important bones. Page references kraus  274, Audesirk 711. These are your bones:
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Skull, mandible or jaw, clavicle or neck, scapula or shoulder which is part of the pectoral girdle, sternum or chest, Humerus or upper arm,  Rib, vertebral column, pelvis, coccyx, ulna or inner lower arm, radius or outer lower arm,  hand: carpals metacarpals  Phalanges, Femur or upper leg long bone, Patella or knee, Tibia or inner lower leg,   Fibula or outer lower leg, Foot: tarsals metatarsals phalanges. 

Connective tissue includes ligaments, tendons, and cartilage. 

Cartilage is pre bone in development.

Tendons connect muscle to bone.

Ligaments connect bone to bone at the joints. 

Joint types:
Flexion extension plane: Movement is hinge, forward and back; Examples: knee, elbow, hip. 

Rotation plane: Movement is multidirectional swivel, around; Example hip. 

Abduction adduction plane: Movement is sideways; Example hip. 

Demonstrate all planes of movement on self or with willing participant. 

A bone doctor or a connective tissue and bone doctor is called an orthopedist. 

Injury first aid = rest ice compression elevation (rice).

Complications that affect locomotion: Many come with age or excessive use/impact. Atrophy is a lack of use. Torn ACL or Anterior cruciate ligament happens from overuse. Torn Achilles tendon happens from overuse. Torn muscles happen from overuse or age. Strain happens from overuse; it is less severe.  Sprain happens from overuse it is a minor ligament tear and it is more severe. Bone break happens from overuse and age. Ligament tear happens from overuse. Tendon tear happens from overuse.  Arthritis happens from age: it comes in three kinds: Osteo (Degenerative), rheumatoid (Autoimmune disorder-treatment is prescription called Enbrel which interferes with inflammatory agent called tumor necrosis factor), and gout (swelling due to uric acid buildup in joints).  Arthritis can be serious: some joints may need replacement like the knee or the hip. (Mention my mom had total knee replacement).  Osteopenia or osteoporosis is age related week or brittle bones.  Bone degeneration comes from overuse and age.  Disc damage comes from overuse and age. (Show discs on self). Muscular dystrophy which is a genetic disorder is a defect in the production of a protein called dystrophin--Jerry Lewis did the MDA telethon for years. 

Fitness requires flexibility, agility, speed and stamina. 

Performance-enhancing drugs are predominately testosterone derivatives. They work to stimulate muscle growth and speed muscle repair—both important  elements of speed and stamina. 

This year Lance Armstrong and Alex Rodriguez have been in trouble for steroid use. They lied about about it because people look down on steroid use because it is so dangerous and it gives an unfair advantage. Bottom line, don't take steroids ever. 

Now on to the endocrine system. 

Your exam on the locomotion and endocrine system is on MONDAY 2/25/13, which means you'll definitely be under the sea come study time after your last weekend of SING! practice. 

