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 Nerve Transmission (1)

                     A Generalized Diagram of a Nerve Cell Connecting To A Second Nerve Cell

http://en.wikipedia.org/wiki/File:Blausen_0657_MultipolarNeuron.png
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I)  A Nerve Cell, is very similar to every other type of animal cell.  


A)  Just the Facts:  The nerve cell is really an electrochemical system … electrical and chemical Hmm!
· [image: image2.png]


A nerve cell is the primary means of regulatory control in most animals.  Nerve cells control the movement of muscles and our sensation of our inner and outer worlds.  Nerve cells conduct nerve impulses (also called *action potentials)
· There are:  

1. sensory neurons (sends information from our senses to the central nervous system 

                             [Central Nervous System = CNS]

2. motor neurons (send information from the CNS to muscles / glands)

3. interneurons (connect nerve cells to other nerve cells)
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  I am always fascinated to recall that neurons conduct action potentials in a “sense”, as  

   lightning is conducted … from ground to cloud,  cloud to ground or cloud to cloud… hmmmm … electricity…it’s interesting….
        pictures of neurons:  http://faculty.washington.edu/chudler/gall1.html

                     A Generalized Diagram of a Nerve Cell Connecting To A Second Nerve Cell

http://en.wikipedia.org/wiki/File:Blausen_0657_MultipolarNeuron.png

· A nerve impulse * (an action potential)                                 propagated by means of an electrical action potential   * (due to ions ….electrolytes),                                                 along the axon and moved from one nerve to another, by use of molecular and/or ionized chemicals (neurotransmitters) at the synapses.

·  There are about *100 billion neurons                           in the human brain.  


http://faculty.washington.edu/chudler/what.html
· There are about trillions of nerves (neurons) in the human body.

· Approximately 218 different types of nerves (families or categories) have been identified in humans

· Axon lengths can be a few millimeters in length to just about 3 feet (about 914.4 millimeters)


B)  Most nerve cells are a bit different from other animal cells, because nerve cells have specialized

 
      areas such as: 

        a cell body, dendrites, an axon, myelin sheathing, synaptic terminals, etc … each is part


        of just one nerve cell (neuron)


C)  But most nerve cells are quite similar to other types of animal cells in that neurons have:

       a nucleus, organelles [Golgi bodies, ribosomes, mitochondria, endoplasmic reticula …etc],

       cytoplasm and a cell membrane.


      For this section, we shall focus upon the cell membrane & chemicals dissolved in the cytoplasm.
II)  The Cell Membrane and the Cell Membrane of a Nerve Cell
A) All animal cells are bounded by a membrane composed of a lipid bilayer with proteins embedded in it. 
1. lipid = * fat: a type of  molecular compound                                

2. bilayer  =  * 2 sheets
3. proteins are a *whole family of molecular compounds made of amino acids
B) The membrane boundaries the fluid cytoplasm … and is itself surrounded by other fluids.  Thus the cell membrane has an inside and an outside.


https://en.wikipedia.org/wiki/Membrane_potential
C) The membrane serves as both an insulator and a diffusion * barrier to the movement of ions. 
1. What’s diffusion?  the process by which dissolved chemicals move from a region of 

*higher to one of lower concentration
2. What’s an insulator?  a material which make it * tough to conduct an electrical current
_________________________________________________________________________

Ion transporter/pump proteins actively push ions across the membrane which result in separating charges across the membrane

1. The “inside of the cell” is kept a bit less positive (thus more negative) than the outer areas

2. The outside areas beyond the cell membrane is kept a bit more positive, than inside the cell

3. The most important ions (electrolytes) are:  Na+1, K+1, Ca+2, Cl-1, 

D) However, the nerve cell membrane also has * ion channels                            (often associated with the

 embedded proteins)      which allow   * ions to move across the membrane
E) Ion pumps and ion channels are electrically equivalent to a set of batteries and resistors inserted in the membrane, and therefore create a voltage difference between the two sides of the membrane.

Okay … so what do we know? … * The membrane is an insulator (it doesn’t really conduct well).  But, the cell membrane is embedded with specialized molecules (proteins) that will pump out ions, or let ions flow in.

We know that ions, in water can indeed conduct an electrical current.

We know that the inside of the cell membrane is normally more negative and the outside is normally more positive … 
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