Name ____________________________________________


Nervous System

· Communications Central!

· Functions:

· Controls and coordinates functions throughout the body

· Responds to internal and external stimuli

1. The Neuron

· Neurons produce and conduct electrochemical “events” or  ___________________________, or _______________________________.
Three types:

·  Sensory:

·  Motor neurons:

·  Interneurons or association neurons:
Neuron structure

Cell Body

Dendrites

Axon

· Myelin sheath

· Gaps in sheath are called _________________________________________
Membrane specializations:
2. The Electronics of a Nerve Cell

Requires _______ and _________ ions and _________.
Diffusion allows  
Active transport keeps   
K+ diffuses out faster than Na diffuses into the cell  RESULT:  
Resting Potential

The difference in electrical charge across the cell membrane

Inside of cell is about ____________ (1/20 a double AA battery (1.5 V)) relative to outside.

Difference in charge allows  
Current allows conduction of  
Nerve impulse – domino event

Begins when: 

If enough stimulation, voltage at base of axon becomes slightly less negative.
If ________________________voltage difference is reached, an action potential is initiated.

AP is “all or none” – will always be same size.

Voltage sensitive gates within the cell membrane open, get huge influx of ________ into the cell

 change to positive charge inside the cell relative to outside the cell: approximately __________.
Reversal of charge is called an  
Zones of positive charge move along axon, from cell body to terminal.

After Action Potential peaks

Resting potential is re-established _________________________.
Action potential moves to _________________________________________________.
3. Nervous Transmission: Synapse

Transfer site for impulse to another cell

From: 
To:  
Gap between the axon and adjacent cell – ___________________________.
Neurotransmission

Axon terminal contains sacs of _______________________________.
When AP reaches terminal, ____________ influx causes NTs to be released into the gap (synaptic cleft)

NTs attach to receptors on the postsynaptic cell, cause _____________________________.

Postsynaptic effect

Receptor activation allows ions to rush into cell

RESULT: 
 may be positive ________________________________ or

 negative ______________________________.
Voltage change is transmitted passively to cell body (no AP generated)
If sum of all inputs brings base of axon to threshold, an AP is generated. 

4. Divisions of the Nervous System

CNS - Central nervous system

Includes  
Relays messages, processes and analyzes information.

PNS – Peripheral nervous system

Includes nerves and ganglia

Nerves –  
Ganglia –  
CNS

   Brain

Cerebrum  

Cerebellum

Brain Stem

Thalamus 

Hypothalamus

   Spinal Cord

Cerebrum

Largest and most prominent region

__________________________________ activities
Two hemispheres connected by _____________________________.
Four lobes per hemisphere

Left handed people are in their “right” mind

Motor control is “crossed” or driven by  
Cerebral cortex – 
· grey matter (cell bodies)

Processes info from sense organs, controls body movements

· White matter – bundles of axons with myelin sheaths (white appearance)
Cerebellum

Location: Back of skull
Coordinates and balances muscle actions (grace and efficiency)
Learning of skilled motor tasks
Brain Stem

Connects brain and spinal cord

Medulla oblongata

Pons – band of fibers connecting cerebrum and spinal cord with cerebellum
Each region acts as a neural switchboard

BP, heartrate, breathing and swallowing are controlled here.

Thalamus

Receives messages from  
Relays info to cerebrum for further processing

Hypothalamus

Control center for  
Spinal Cord

Main link between the brain and the body

Has grey matter (internal), white matter (external)

Reflexes are processed here (rapid response)

Sneezing

Blinking

Knee jerk

Meninges

Three protective layers of connective tissue surrounding brain and spinal cord

Cerebrospinal fluid also found between two of the layers

Shock absorber

Provides nutrient and waste exchange between blood and nervous tissue.

PNS – peripheral nervous system
All nerves and cells that are not a part of the spinal cord or brain.

Cranial nerves

Spinal nerves

Ganglia (collections of nerve cell bodies)

Two divisions:
1. Sensory (From sense organs to CNS)

2. Motor (from  CNS to muscles/glands)


Somatic Nervous System

· Regulates conscious activities

· You control..predominantly muscle control

· Some somatic nerves can be conscious or unconscious

Somatic System – Reflex Arc

· Reflex Arc: Pathway that an impulse takes due to a reflex reaction.  Very fast, protective, “preconscious” – doesn’t require brain input; mediated at spinal level.
Example: Stepping on a tack

Skin receptors (sensory neurons( spinal cord ( to motor neurons (leg muscles

Draw a reflex arc:
Spinal cord will send message to brain as well to assess and coordinate further response.
Autonomic Nervous System

Regulates  
Heart, smooth muscles (organs, heart)

Include parasympathetic and sympathetic systems: “fight or flight”
Have opposite effects – mobilize for action and to recover
Which does which?

Sensory Receptors

· Specialized neurons

· React to light, sound, or other stimuli

· Send messages to other neurons ( CNS

Five  categories: give examples of each
· Pain 
· Thermo
  

· Mechano

· Chemo

· Photo
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