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 Nerve Transmission (2)
I – II) The Neuron and Cell Membrane
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               Diagram 1


   Resting Potential:  There is a separation of Na1+ (   ) and K1+ (    ) across the cell membrane




          The extracellular space is more positive, than the intracellular space.




          The nerve cell is NOT conducting a nerve impulse (an action potential)










   Depolarization: Special carrier proteins allow Na1+ (   ) to pour into the cell and K1+ (    ) to move out 

                                         of the cell. The exchange of ions causes the action potential (the nerve impulse)










   Repolarization:  ATP       is used to pump the Na1+ (   ) back outside the cell and to pump K1+ (    ) 




      back across the cell membrane. The cell cannot conduct another impulse at this time.




      The nerve cell returns to a resting potential (Diagram 1)
There are at least 2 parts to conducting a nerve impulse












                                                         

III)  The action potential travels down the axon to the dendrites.   The dendrites end in a little tip loaded with

        organic molecular compounds.   This little tip DOES NOT touch a second neuron … Rather, there is a

        gap, (a synapse) between the dendrite and the next neuron.

        
A)  A synapse is the * junction point between two neurons.



1) It is just one example of neural connection … there are also neuromuscular and 




neuroglandular junctions.



2)  In a typical chemical synapse between two neurons, the neuron from which the nerve
 

      impulse arrives is called the *   presynaptic neuron or membrane. 
                              The neuron to which the neurotransmitters (chemical messengers) bind is called the
                              * postsynaptic neuron or membrane.

http://science.howstuffworks.com/life/human-biology/nerve5.htm
B)  at the *  synapse                  , the action potential stimulates the release of  * a neurotransmitter

1)  neurotransmitter:   the term refers to any compound which is part of a group of 




organic molecular chemicals which carry a nerve impulse across a

 


synapse to start another action potential in another neuron, muscle fiber




or gland.


a) neuro = nerve


    transmitter =  to move


b)  a neurotransmitter may be *   excitatory                OR    *  inhibitory

c)  IN THE LAST 15 YEARS: It has been discovered that:




Neurological activity is an important phase in coordinating digestion. Neurobiologist Dr. Michael 




Gershon of Columbia University has written about a layer of 100 billion nerve cells in the

 


stomach.   This "second brain" coordinates digestion, works with the immune system to protect

 


you from harmful bacteria in the gut, uses the neurotransmitter serotonin and may be implicated

 


in irritable bowel syndrome and feelings of anxiety (like butterflies in your stomach)

 


[sources: http://www.psychologytoday.com/articles/199905/our-second-brain-the-stomach  and

 


http://science.howstuffworks.com/life/human-biology/nerve5.htm]








http://roarofwolverine.com/archives/3793
2)  When an action potential reaches the tip of a dendrite, it causes the release of the
     neutrotransmitter chemical.  This organic molecular compound flows across the synaptic gap
     and connects with receptor molecules on the dendrite of a second neuron cell.


3)  there are many different examples of neurotransmitters.    And, so there are many different


 
      types of receptors that are stimulated.

4)  the reception of the neurotransmitter causes another action potential to develop in the new

      cell (or it causes the release of a hormone in a gland, or a muscle fiber to contract / expand)


a)  The neurotransmitter is then reabsorbed or deactivated by enzymes.  This stops the


      the synaptic activity.



5)  APPLICATION:  SSRI




a)  SSRI:  Selective Serotonin Reuptake Inhibitor





a)  various chemicals which STOP the re-absorption of serotonin, thus letting





      the serotonin linger in the synapse … and reach other receptor molecules. 




b)  SSRIs currently available include fluoxetine (Prozac),  paroxetine (Paxil), and 




     sertraline (Zoloft).   In addition, while not as selective as the above mentioned, drugs
 


     of abuse such as cocaine, fenfluramine, and (3,4-methylenedioxy) methamphetamine
 


     (MDMA or ecstasy) are inhibitors of serotonin uptake.  




     http://web.williams.edu/imput/synapse/pages/IVB4.html


                     Check Out the animation:  http://tinyurl.com/mcgill-ecstacy

C)  According to:  http://tinyurl.com/mcgill-neurotransmitters


     In order to be considered a neurotransmitter, a molecule must:


1)  be produced inside a neuron, found at the tip of the dendrite , and released into the synaptic
                 gap upon the arrival of an action potential. 

2)  It must produce an effect on the postsynaptic neuron, a muscle fiber or gland. 

3) After it has transmitted its signal to this neuron, it must be deactivated rapidly.
 
4) It must have the same effect on the postsynaptic neuron when applied experimentally as it
                does when secreted by a presynaptic neuron.

D)  There are over 60 different molecules are currently known to meet these criteria.


1)  Some of the “non-traditional” neurotransmitters we now recognize are proteins like:




vasopressin,  prolactin,  oxytocin,  and  calcitonin, and soluble gases like 




nitrogen monoxide (NO(g))
	“Classic”

Neurotransmitters
	Some Important Functions
	Problems Caused By The Absence

	Acetylcholine
(a-sea-till-kō-lean)


	widely distributed

an excitatory neurotransmitter that triggers muscle contraction and stimulates the excretion of certain hormones. 

In the central nervous system, it is involved in wakefulness, attentiveness, anger, thirst, aggression, sexuality, among other things.


	Alzheimer’s disease is associated with a lack of acetylcholine in certain regions of the brain.

	Dopamine

	involved in controlling movement and posture. 

it also modulates mood and plays a central role in positive reinforcement and dependency

associated with cocaine addiction

associated with “phone digging”


	The loss of dopamine in certain parts of the brain causes the muscle rigidity typical of Parkinson’s disease.

	GABA 

(gamma

aminobutyric acid)

	an inhibitory neurotransmitter 

contributes to motor control, vision, and many other cortical functions. It also regulates anxiety.  

25% to 33% of the CNS neurons are associated with GABA

connected to the physiological issues of drunkenness & effects of THC
	Some drugs that increase the level of GABA in the brain are used to treat epilepsy and to calm the trembling of people suffering from Huntington’s disease

	Glutamate
	a major excitatory neurotransmitter that is associated with learning and memory. 

Just about 50% of the CNS neurons are associated with the Glutamate excitatory system.
	It is also thought to be associated with Alzheimer’s disease, whose first symptoms include memory malfunctions.

	Norepinephrine  

(Nor-epi-nef-rin)
	important for attentiveness, emotions, sleeping, dreaming, and learning. 

Norepinephrine is also released as a hormone into the blood, where it causes blood vessels to contract and heart rate to increase.  

In older literature, you will see it called NORADRENALINE!!!  (Adrenaline is epinephrine)  Both are involved in the fight or flight response. 
	Norepinephrine plays a role in mood disorders such as manic depression.

	Serotonin

	contributes to various functions, such as regulating body temperature, sleep, mood, appetite, and pain.  

It is widely distributed in the brain, and is considered one of the more evolutionary ancient neurotransmitters.
	Depression, suicide, impulsive behavior, and aggression all appear to involve certain imbalances in serotonin.


CRITICAL READING:  Use the information in the notes to complete the following matching.  Key phrases & vocabulary are used.  So use the notes, looking for boldfaced terms &/or   underlined terms.  A description can be used only once.
Set 1

	VOCBULARY TERM / CHEMICAL NAME / PROCESS
	DESCRIPTION

	1  serotonin
	____  a general term referring to the organic molecular compounds which move a nerve impulse across a synapse


	2  synapse
	____ a chemical involved in regulating sleep, mood, appetite and pain. 



	3  action potential
	____ a nerve impulse associated with the movement of ions across the cell membrane

	4  neurotransmitter
	____the space between the tip of one dendrite and the next neuron




****************************************************

Set 2

	VOCBULARY TERM / CHEMICAL NAME / PROCESS
	DESCRIPTION

	1  electrolyte(s)
	____  any free moving ions, capable of conducting an electrical current.  Examples are Na+1 and K+1


	2  dopamine
	____ this involves a two part process of electrochemical action potentials and synaptic neurotransmitters.



	3  nerve impulse
	____ getting an email or discovering a new text message on your phone causes this neurotransmitter to flow.

	4  GABA
	____this is a neurotransmitter which goes wacky with alcohol in the system, resulting in the loss of muscular control, slurred speech, and poor memory.




****************************************************

Set 3
	VOCBULARY TERM / CHEMICAL NAME / PROCESS
	DESCRIPTION

	1   SSRI
	____  the neurotransmitter found in the “second brain” or the cells of the stomach, and used to organize digestive processes.



	2  serotonin
	____ also called norepinephrine



	3  neurotransmitter
	____ a specialized drug which inhibits or stops the removal of serotonin from the synapse, in order to affect mood.



	4  noradrenaline
	____must be produced in a nerve cell, and have an effect on another nerve cell, gland or muscle and then be deactivated.
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Synaptic Transmission





The Action Potential





Electrochemical





Just chemical





caused by Na1+ and K1+ electrolytes moving across the cell membrane





The action potential stimulates the release of organic molecular compounds that travel across a synapse and cause another action potential in another nerve cell.





involves the axon and the dendrites of one nerve cell





involves the presynaptic membrane of one neuron and the postsynaptic membrane of another neuron
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