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Nervous System Mechanics
Stuyvesant High School
February 2013
Aim: How do reflexes, voluntary and involuntary responses work?
Homework 1 is Due Monday, February 4.  Please pass all parts up when requested.  It is the first homework of this semester for biology.
Reflexes (example, knee-jerk) are involuntary.  They are due to normal pain responses. Demonstrate knee-jerk.

“Simple” organisms like hydra and flies (arthropods) as well as mollusks and squid (known for the giant axon) use neural ganglia or nerve bundles as the center of their nervous system.

Humans and other animals have a brain with complex facets of central control ranging from sensory motor (universal, coordination) to complex reasoning (also universal among more evolved animals)…

Responses to stimuli: 4 basic operations: aud 672

1) Determine type of stimulus (pain or pleasure for instance)

2) Signal intensity of stimulus (big or small)

3) Integrate info from many sources.

4) Initiate and direct a response. 

These are very literal processes when they function normally.  Many coordinated responses to stimuli combined with coordination and cognition are necessary to play a sport effectively, for instance…..CUE for the FOOTBALL, or any BALL.  Many senses are required to respond to environmental stimuli effectively, & to not take a ball to the nose because you weren’t looking!

Interpretation and response is much more complicated where cognition is concerned.  For instance, you can say something ridiculous to another person, and depending on how well they know you, that someone may or may not know you are kidding.

Reflexes are important for coordination and prevention of accidents.  They pull us away from pain, and enable us to retain balance while we integrate many stimuli.  Reflex-based responses are involuntary.

The pupillary response is an example of involuntary response.  When pupils are “fixed and dilated”, this is a sign that the central nervous system has shut down.  Coma is when most of the brain stops working; voluntary responses are not present.  When doctors induce a coma or patients fall into one, they for the most part need to be on a respirator to keep the heart alive.  When comas occur due to accident or disease, people seldom come out of them.

Reflex Arc steps: Aud 679

1) Pain receptor is activated/receives pain.

2) Signal is transmitted by pain sensory neuron/message is sent to spinal cord.

3) Signal is transmitted to motor neuron, which responds and stimulates muscle.

4) Motor neural axon tells muscle to pull away/stimulates withdrawal reflex.

Types of neurons that mediate response to stimuli (all involved in the reflex arc):

1) Sensory (S) ( respond to stimuli

2) Association neurons (AN) ( receive info, activate MN, relay to brain

3) Motor Neurons (MN) ( receive AN info, stimulate movement

4) Effectors (E) ( perform response 

Vertebrate nervous system layout flow chart (aud 676): augment this from my board notes
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Ref Cited: 

http://naec.limestone.on.ca/teachers/Phys_Ed/0A2BDA73-00870BC8.25/Nervous%20System%20Flow%20Chart.pdf
Next: spinal cord, brain and drugs (PLEASE ALSO SEE the files sent to you entitled human nervous system physio, and of course drugs, etc…they (the files, that is) are important for you to complete the unit.)

Nervous system test Monday the 11th of Feb, 2013: 50 multi choice….study the notes….PLEASE!!  Critical test diagrams (mucho easio): x-section of the spine (know difference b/w white and gray matter—gray matter assumes a central “butterfly” around the spinal canal), 3 major components of the neuron (dendrite, axon, cell body), 3 major sections of the brain (medulla, cerebellum, cerebrum)…see Kraus.  All distributed and discussed content is fair game.
