We will speak about the nerves and terminal branches function because they are the target of ou work .
The first question to be asked when we talk about L.A is ( how L.A ’s work ?? ) 
we need L.A as a method of pain control , LA was introduced to dentistry in 1948 .
anesthesia : complete loss of sensation , but this loss is temporary but when it is associated with loss of consciousness it is called general anesthesia while when it is localized it is L.A .
this L.A could be 1. Infiltration or 2. Block  so when you inject your L.A  solution to the terminal branches of the nerve this is infiltration but if you inject it in the trunk so you have blocked an area , when you inject between those this is called field .
when I took biopsy I don’t block nerve because by doing this we won’t get the hemostatic effect of L.A 

nerve normal anatomy and physiology :
nerve anatomy : the neurons are classified into 2 types according to its function :
1. Sensory afferent nerves messages from peripheral tissues to CNS 
2. Motor  nerves transmit messages from CNS to peripheral tissues .
Structures of sensory neurons : it consists of 1. arborizations which present in the peripheral tissues or even in central areas 
2.axons : consist of 2 main layers : A. nerve membrane ( axolemma )surrounds the axoplasm ,the interior of the axons, B . extracellular compartment .

The stimulus generated in the soft tissues ( e.g extract tooth , give injection )
This will cause pain and until now it is called stimulus , received by [eripheral arborization and move through nerve membrane ( which is the only part that is responsible for message ( impulse ) transmission 
Note : transmission ;not the cell body or the axoplasm responsibility .


Nerve membrane :
Once received stimulus from peripheral arborization , this will lead to micro changes lead to change the stimulus into impulse ( give it energy ) . the impulse is transmitted directly to central arborization where there are multiple synapses with multiple nuclei in the CNS ( which are responsible for multiple interpretations ). 
Stimulus ….. impulse ….central arborization …. Different nuclei in the CNS 

This example of sensory neuron innervating the oral mucosa ( the cell body located away from axons which is characteristic of sensory neurons ) . 

If the nerve has myline … so it is mylinated while if it has not it is non mylinated and contain Schwann cells . 

Nerve membrane : its thickness is 70 milli angstrom , it is composed of bilipid layer with some proteins in between acting like channels or receptors . 
Between blocks of myline there is node of ranvier which present at a regular intervals which determined  by the thickness of the axon .
As the thickness of the axon increases the distance between these nodes increases . 

Nodes of ranvier are not present in non mylinated nerve fibers . 

If there is myline around the axons that permit rapid impulse transmission.

How the impulse transmitted in mylinated nerve fiber ??
By soltatory conduction ( by jumping ) while the impulses transmitted in the non mylinated by creeping . 


Part 2 :
The nerve membrane in the resting potential ( polarization ) in this state the membrane has positive charge in the extracellular fluid and negative charge in the intracellular fluid . ( -70 )
Inside the nerve membrane we have sodium channels , in the resting state these cchannels are closed , but when an impulse occur these channels opens ( which is called firing threshold or threshold potential ) so this will lead to sodium influx which will generate energy to the stimulus to make impulse after 3-5 seconds of sodium influx , depolarization occurs then sodium channels will close ( after saturation ) ( refractory state ) …. No impulse transmission . 

In simple terms L.A acts by preventing of sodium influx (no conduction … no impulse ) .
 
How L.A works ?
2 theories :
The first one : membrane expanded theory says .. the L.A solution will interact with lipophilic portion of the nerve membrane , this will lead to expansion that will close sodium channels .

The second theory says : sodium channels have receptors and once we inject the L.A it integrates with these receptors causing their closure . 




So L.A blocks sodium channels . 

Onset , duration , kinatics of  L.A :
There is bundles which are located on surface area or central area . these bundles contain hundred of thousand of axons ( are surrounded by perineurium ).

Bundles which is located near the surface of the nerve is called mantel while those in the center are called corpus , all these bundles surrounded by epineurium which is full of blood vessels . 

The first fibers to be reached by L.A is mantel ( because they are on the surface ) , mantel fibers are responsible for supplying distal area while the corpus are responsible for central area . 

Two factors affect the duration of L.A :
1. Amount protein in L.A 
2. Wether we add vasoconstrictor or not 
3. Vascularity of the injection site … high vascularity tissues ( inflammation ) take a high amount of L.A lead to toxicity and decreasing the duration .


  


  
