Sunday, February 25:

Synaptic Transmission
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## Synapses : نقطة التقاء الخلايا العصبية معا ( يتم نقل المعلومات من خلالها ) 
*The cell that transmit the action potential is called pre-synaptic and is always nerve cell.

· Vessel that takes the action potential is called post-synaptic and it could be either a nerve cell, muscle or gland cell.

-Pre-synaptic terminals could be either soma or dendrites (usually dendrites)

-In some rare cases the pre-synaptic terminal is the axon. Which synapse with:

a. The dendrite of the post-synaptic cell. [Axo-dendritic]

b. Soma of the post-synaptic cell.

[Axo-somatic]

•Example: the basket cells in the cerebellum.

c. Axon of the post-synaptic cell.

[Axo-axonal]

*Axo-dendritic is the most important and the axo-axonal is the less important.
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## Electrical synaptic transmission : 

 ( Gap junction# الخليتين المجاورتين بيتصلوا معا  من خلال (    ( قصير جدا) ، يتكون من 6 اجزاء من البروتيانات ... يتم من خلاله انتقال الأيونات و بالتالي انتقال

(action potential ) .    
* That’s what we called electric current flow , and it can pass in both direction ( from pre to post , and from post to pre ) but in chemical transmission it goes in one direction ( from pre to post just ) , and that’s a very important difference you should know . 

*There’s no physical contact between neurons in the chemical transmission (synapse), the signal is transmitted by neurotransmitters.

*Pre : always is a neuron . 

   *Post : may be neuron , muscles and glands . 

  * Pre have many names ( come from its shape ) , you should know all of them . 
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* Ca+2 enters the pre-synaptic by a voltage gated channel , not anyone else , why ? 
- cause the opining of channel happen by electrical stimulation ( action potential ) . 

 :  الفجوات الحاملة لناقل العصبي ، تلتقي مع جدار الخلية ثم تفرزها .  vesicles #  
* cause the neurotransmitters are  large , they can't cross the cell membrane , use vesicles and exocytosis way . 

*The intracellular component in the post-synaptic cell could be: ATP, protein or receptor kinase.

*After the reception of the signal, the post-synaptic cell opens ion channels

in order to continue the movement of the action potential.

· The major difference between ionotrophic and metabotrophic receptors is that the ionotrophic receptor takes less time to open channels because it does not use second messengers like the metabotrophic receptors.

## The effect of synaptic transmission may be excitatory or inhibitory , may be open some channels ( ex: CL , K ) or close others , may be make amplification ( اشارة ضعيفة و قام بتقويتها و مضاعفتها  ) , may be response for some ligands and not for other . 

All of these things mainly happen by the difference between the neurotransmitters ( each one has different effects on each site of working in the body) .  
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*Receptors are concentrated in clustered in post synaptic structure close to the ending of neurons that secrete the neurotransmitter specific for them because the neurotransmitter has specific age called biological approach

· to stop the action potential we have to remove the neurotransmitters from the synapse by two ways:

1. Damaging (metabolizing) it by enzymes

2. By re-uptake ( in pre-synaptic for a new using ) .

* there is a lot of neurotransmitters in the body (but those the most important ones in the slides ). 

# Acetylcholine : the most important neurotransmitters in the body . 

*Acetylcholine (and any other transmitter is synthesized in the soma of the nerve cell and then moved to the axon). 

* Because the Acetylcholine is large , it re-uptake Na+1 co-transport , to re-using . 
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*Nor-epinephrine, epinephrine and dopamine all metabolized by (MAO) and (COMT). 
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*Nor-epinephrine : mainly work in excitation . 

## Dopamine : work as prolactin – inhibiting factor 

( يقلل انتاج الحليب او افرازه عن طريق تثبيط الهرمون  )
# Serotonin can transformed and give us  a ( melatonin ) which is differ from melanin . 

 * melanin : in skin ( تصبغ الجلد )

* melatonin : in the pineal gland ( عامل اليقظة و النوم  ).

# 5-HT6 and 5-HT7 : work in limbic system ( الجهاز العاطفي )   
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*H1 : is responsible for allergies.

*H2 : is responsible for the secretion of the hydrochloric acid in the stomach.

*GABA is the most important inhibitory neurotransmitter ( almost 20% of the neurotransmitters in the brain is GABA). 
# Nitric Oxide (NO) : is a gas , cause that it can cross the cell membrane easily and we can't store it in vesicles (formed when needed )  . 
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