THE NERVOUS SYSTEM:  Communication system of the body

A.  The nervous system is divided into two parts:


1.  Central Nervous System (CNS) – brain and spinal cord


2.  Peripheral Nervous System (PNS) – peripheral nerves through the body







      - includes 31 pairs of spinal nerves







      - includes 12 pairs of cranial nerves

B.  Three Basic Functions


1. Sensory Function – gathers info about changes occurring within and around the body - Sensory receptors, at ends of peripheral nerves send signals (nerve impulses) to the CNS.  Sensory Neuron


2.  Integrative Function – information is “brought together,” interpreted, to create sensations, create thoughts, add to memory, make decisions, etc.   Association neuron or interneuron


3.  Motor Function – responses to signals (impulses).  Signals sent from the CNS to effectors (muscles or glands).  The goal is usually to maintain stable conditions (especially internal) – Homeostasis.  Motor neurons.




- Somatic Nervous System  (skeletal muscles)




- Autonomic Nervous System (smooth muscles, glands)

C.  Neurons:   Nerve cells.  Unique structure – cell body with many extensions or processes (nerve “fibers”) which conduct impulses.  There are two types of processes:


1.  Dendrites – shorter, more numerous.  These, along with the cell body, form the receptive surfaces of neurons.


2.  Axons – single, long “fiber” which conducts impulse away from the cell body.  Sometimes it is “branched”  (collaterals).  End has many fine branches. 

D.  Neuroglial Cells (neuroglia) – supportive tissue of the nervous system (more numerous than neurons).  Five types


1.  Microglial Cells  


2.  Oligodendrocytes


3.  Astrocytes


4.  Ependymal Cells 


5.  Schwann cells


*Myelin Sheaths
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E.  Neuron Structure

Neurofibril
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Myelin

Nodes of Ranvier

Myelinated (white matter) vs Unmyelinated (grey matter)

F.  Classification of Neurons


1.  Functional (sensory neurons, motor neurons, interneurons)


2.  Structural (multipolar, bipolar, unipolar)

G.  Nerve – bundle of nerve fibers
H.  Nerve Impulse – weak electric current.  A series of action potentials along a nerve fiber. 


1.  Neuron membrane maintains resting potential


2.  Threshold stimulus is received


3.  Sodium channels open


4.  Sodium ions diffuse inward, depolarizing the membrane


5.  Potassium channels open


6.  Potassium ions diffuse outward, repolarizing the membrane


7.  The resulting action potential causes a local bioelectric current that stimulates adjacent portions of the membrane.


8.  Wave of action potentials travel the length of the axon as a nerve impulse







