ANATOMY
CHP 7  Nervous System

I.  Introduction

A.  Nervous System:  the master controlling and communication system of the

      body


1.  Every thought, action and emotion reflects its activity


2.  Electrical Impulses are used to communicate


3.  They are very rapid and have immediate response

B.  The Nervous System has 3 overlapping functions


1.  Sensory Input:  millions of sensory receptors that monitor changes


      inside and outside the body.



a.  these changes are called "stimuli"


2.  Integration:  sensory input is processed and interpreted to determine


      what should be done


3.  Motor Output:  a response affected by muscles or glands

II.  Organization of the Nervous System


A.  Structural Classification



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




a.  integrating and command centers of the nervous system



2.  Peripheral Nervous System (PNS):  all parts outside the CNS




a.  Spinal Nerves:  carry impulses to and from the spinal cord




b.  Cranial Nerves:  carry impulses to and from the brain




c.  both serve as communication lines for all parts of the body


B.  Functional Classification



1.  Only concerned with PNS structures




a.  Two subdivisions:  Sensory and Motor




b.  the motor division also has 2 subdivisions:  Somatic and



                 autonomic



2.  Sensory (Afferent) Division:  consists of nerve fibers that carry



     impulses to the central nervous system from sensory receptors in the



     body




a.  Somatic Sensory Fibers:  deliver info from muscles, skin and




     joints




b.  Visceral Sensory Fibers:  deliver impulses from the visceral




      organs



3.  Motor (Efferent) Division:  carries impulses from the CNS to effector

 

     organs, muscles and glands




a.  these impulses cause a response




b.  There are 2 subdivisions of the motor division





1.  Somatic Nervous System:  allows us to consciously or





      voluntarily control our skeletal muscles






a.  often called the voluntary nervous system





2.  Autonomic Nervous System:  regulates events that are 





     automatic or involuntary






a.  activity of smooth and cardiac muscle and glands






b.  often called the involuntary nervous system

III.  NERVOUS TISSUE:  Structure and Function


A.  The nervous system is composed of only two types of cells:  Neurons and


      Supporting cells


B.  Supporting Cells



1.  Neuroglia:  All supporting cells.  (Nerve Glue)



2.  There are many types of Neuroglia  that support, insulate and protect



      the delicate neurons



3.  Glia:  short for neuroglia



4.  Types of Neuroglia




a.  Astrocytes:  abundant star-shaped cells that account for nearly 




     half of the neural tissue





1.  Their projections cling to neurons anchoring them to





     their nutrient supply the capillaries





2.  They form a barrier between the neurons and blood





      supply protecting the neurons from harmful substances





      in the blood





3.  They also regulate the chemical environment in the





      brain




b.  Microglia:  spider-like phagocytes that dispose of debris




c.  Ependymal Cells:  line cavities of the brain and spinal cord





1.  their beating cilia circulate cerebrospinal fluid that 





     cushions the CNS




d.  Obligodendrocytes:  wrap their flat extensions tightly around




     the nerve fibers





1.  produces a fatty insulating cover called a Myelin Sheath



5.  Neuroglia can't transmit impulses like neurons can and don't loose their



     ability to divide like neurons do.




a.  most brain tumors are (gliomas) which originate from glia



6.  Schwann Cells:  form Myelin Sheaths around nerve fibers in PNS



7.  Satellite Cells:  protective, cushioning cells


C.  NEURONS



1.  Neurons (Nerve Cells) are highly specialized to transmit messages



     (nerve impulses) from one part of the body to another



2.  A Neuron has two major parts:  Cell Body and Arm-like Processes



3.  Cell Body:  metabolic center of the neuron




a.  contains organelles except centrioles




b.  Nissil substance (rough ER) and neurofibrils (protein filaments)




     are abundant giving shape and structure



4.  Arm-like Processes or Fibers




a.  vary in length from microscopic to 3 to 4 feet




b.  Dendrites:  convey incoming messages toward the cell body




c.  Axons:  generate nerve impulses and conduct them away from




     the cell body




d.  each neuron will have only on Axon, but may have hundreds of 




     dendrites




e.  Axon Hillock:  cone-like region of cell body the lone axon




     arises from




f.  Axon Terminals:  hundreds to thousands of branches at the 




     terminal end of an Axon





1.  each terminal contains a tiny vesicle or sac that contains





     chemicals called neurotransmitters





2.  when an impulse reaches the axon terminals, the





     neurotransmitters are released into the extracelular space




g.  Synaptic Cleft:  tiny gap between an axon terminal and the next




     neuron





1.  Synapse:  the functional junction created by the cleft




h.  Myelin:  whitish fatty material that covers most nerve fibers





1.  It insulates and protects the fiber and increases the





     transmission rate




i.  Schwann Cells:  special supporting cells  that wrap tightly 




    around the axon





1.  found on Axons outside the CNS





2.  Myelin Sheath:  a tight coil of wrapped membranes





     fromed by the schwann cells wrapping the axon





3.  Neurilemma:  the part of the schwann cell external to





     the myelin sheath





4.  Nodes of Ranvier:  Gaps between neighboring schwann





     cells




j.  Mylinated Fibers are also found in the CNS but are not Schwann




    cells





1.  Oligodendrocytes warp the myelin around the nerve





      fibers





2.  A single Oligodendrocyte may wrap 60 individual fibers




k.  Nuclei:  clusters of cell bodies found in the CNS





1.  Well protected in the brain or Spinal Cord





2.  Carry out all metabolic functions for the Nerve cells





3.  If damaged, not replaced





4.  Ganglion:  small collections of cells bodies in the PNS






a.  found in a few places




l.  Tracts:  bundles of nerve fibers running through the CNS





1.  In the PNS they are called nerves




m.  White Matter:  collections of myelinated fibers (tracts)




n.  Gray Matter:  mostly unmyelinated fibers and cell bodies



5.  Functional Classification of Neurons




a.  Grouped according to the direction the impulse is traveling




     relative to the CNS





1.  Sensory (Afferent) Neurons:  carry impulses toward the





     CNS from receptors in the skin or internal organs






a.  Cells bodies are always found in Gnglion






b.  keep us informed of what is happening inside






     and outside the body






c.  Receptors:  specialized dendrite endings that are






     activated by specific changes going on nearby






d.  Cutaneous Sense Receptors:  found in skin







1.  Naked Nerve Endings:  Pain and Temp








a.  Most numerous (WHY?)







2.  Pacinian Corpuscle:  deep pressure







      receptor







3.  Meissner's Corpuscle:  Touch






e.  Proprioceptors:  Found in muscles and tendons







1.  detect the amount of stretch  in muscles







2.  Send info to brain so proper posture is 







     maintained etc.







3.  Propria means "ones own" advise brain







     of our movements





2.  Motor (Efferent) Neurons:  carry impulses from the





     CNS to the muscles glands etc.






a.  Cell bodies are always located in the CNS





3.  Association Neurons (Interneurons):  connect motor and 





     sensory neurons






a.  Cell bodies always located in CNS



6.  Structural Classification of Neurons




a.  Based on the number of processes extending from the cell body




b.  Multipolar Neuron:  Several processes 





1.  All motor and association neurons





2.  Most common type




c.  Bipolar Neurons:  two processes (Axon and Dendrite)





1.  Rare, found only in some special sense organs (Eyes)




d.  Unipolar Neurons:  single process extending from cell body





1.  the single process divides almost immediately into





     proximal and distal processes.





2.  only small branches at the end of the distal process are





     dendrites





3.  The remainder of the process acts as an axon.





4.  The axon then sends impulses toward and away from 





      the cell body





5.  Found in sensory neurons in PNS ganglia



7.  Physiology



a.  Neurons have 2 major functional Properties





1.  Irritability:  ability to respond to a stimulus





2.  Conductivity:  ability to transmit an impulse




b.  Polarized:  a resting neuron with fewer + ions inside its




     membrane than outside





1.  Mainly K+ inside and Na+ ions outside





2.  As long as it stays more negative inside the neuron





     will remain inactive




c.  Many stimuli such as light, pressure, sound, or temp can




     stimulate a neuron





1.  However, most neurons in the body are excited by





     neurotransmitters released by other neurons.




d.  Regardless of what the stimuli is the result is the same





1.  Permeability of the cell membrane changes briefly





2.  Allows Na+ ions to rush into the cell changing its





     polarity





3.  This process is called "Depolarization" and leads to a 





     condition called Graded Potential:  inside of cell more 




                 positive. 





4.  If the stimulus is strong enough and enough Na+ rushes




                 in, it will create an "Action Potential or Nerve Impulse"





5.  All-or-None Response:  An action potential occurs or it





     does not.





6.  Repolarization:  the membrane will immediately





     change its permeability again to allow K+ ions to diffuse





     out of the cell restoring its state to a polarized or resting





      state






a.  until repolarization occurs, a neuron can't






     conduct another impulse





7.  The Sodium/Potassium pump will now return the Ions




                  to their original positions





8.  This is the propagation of a nerve impulse on a





     unmyelinated fiber.




e.  Myelinated fibers conduct impulses much faster





1.  The impulses jump from node of renvier to node of 





     renvier





2.  Called Slatatory conduction meaning to dance or leap




f.  When a conduction reaches a Synapse (a junction)




     neurotransmitters are released and travel across the open space




     initiating a conduction in the next neuron.





1.  Same series of events occurs as above




g.  Each neuron is in contact with many other neurons via synapses




h.  A nerve Transmission is an Electrochemical event





1.  The impulse is electrical and the use of neurotransmitter





      and ions is chemical



8.  Reflexes




a.  Reflexes:  rapid, predictable, involuntary responses to stimuli




b.  Occur over neural pathways called reflex arcs and involve both




      the PNS and CNS




c.  There are 2 Classes of Reflexes in the body





1.  Somatic Reflexes:  stimulate the skeletal muscles






a.  Example:  pulling hand away from a hot stove





2.  Autonomic Reflexes:  regulate activity of smooth 





     muscles, the heart and glands.






a.  regulate body functions of digestion, elimination






     blood pressure and sweating






b.  Examples:  Salivary Reflex and Pupillary Reflex




d.  All Reflex Arcs have at least 5 Elements





1.  Sensory Receptor:  reacts to stimuli





2.  Effector Organ:  muscle or gland eventually stimulated





3-4.  Sensory and Motor Neurons that connect the two





5.  Integration Center:  synapse between the sensory and




                 motor neurons




e.  Two-Neuron Reflex Arc:  Simplest type





1.  Patellar (Knee-jerk) Reflex:  quadraceps muscle





     attached to the hit tendon is stretched






a.  used to test the general health of the motor






     portion of the nervous system




f.  Three-Neuron Reflex Arc:  includes an association neuron





1.  Any extra synapse that must be crossed slows down




                 the reflex





2.  Example:  Withdrawal Reflex:  pulling limb away from






a hot surface.




g.  Many spinal reflexes involve only spinal cord neurons and




     occur without brain involvement




h.  Other reflexes are more complex and require brain involvement

