                                                                       بسم الله الرحمن الرحيم   

                                   Neuromuscular Junction & Transmission of AP 

*Neuromuscular junction & neuromuscular transmission of nerve AP: 
1. Voltage gated Ca channels on both sides of dense bars opens by AP& causes Ca influx. 
2. Vesicles formed in golgi apparatus of soma in S.C. by axonal streaming in microtubules of nerve terminal to store Ach. 
3. For continuous supply of Ach, vesicles can be synthesized from contractile protein at nerve terminal called Clathrine . 
4. One nerve fiber supply hundreds of muscle fibers, if it enters muscle at synaptic gutter ( its middle ) & AP pass in both direction. 
5. Synaptic gutter has subnerval folds to increase surface area to Ach.
6. Synaptic clefts (filled with ECF & Ach esterase enzyme ). 
7. At motor end plate ( in post synaptic membrane ), Ach gated channels ( where Ach bind ) are formed of 5 protein : 2 alpha, 1 beta, 1gama & 1 delta- it’s constricted.
              * Motor end plate have Ach receptors. 

* Secretion of Ach by Nerve terminal ( Ca dependent exocytosis ):  

1. AP reach nerve terminal – open Ca channels – Ca influx – Ca attract vesicles to nerve terminal membrane ( Synaptic membrane ) where they rupture & release Ach to synaptic cleft. 

2. Ach binds to alpha subunits of channels – then it open. 

3. Strong –ve charge in the mouth of channels repel –ve ions as CL. 

4. Great negativity inside -80 to -90 mv, pulls Na to inside & prevent K from going outside through Ach gated channels. 

* End Plate Potential( EPP ): 
5. Depolarization in both synaptic membrane = End Plate Potential, ( Local – unpropagated – graded  ), EPP reach –50 to – 70 mv  causing +ve feedback that opens Na channels – AP increase until it reach threshold value – Appropagated to both sides of muscle. 

6. Destruction of Ach by Ach esterase enzyme into choline & acetate that go to nerve terminal to be reused , destruction to: 

· Prevent re-excitation of muscle fibers after its recovery from first AP. 
· Prevent generalized parasympathetic effects. 

* Miniature end potential: 

      At rest, some Ach vesicles rupture spontaneously cause little Na influx & slight AP. 

* Differences between Muscle AP & Nerve AP:  
1. Duration: 3-5 ms in Muscle AP but is 1-1.5 ms in nerves. 
2. Conduction velocity in muscle 1/13 that of nerve ( 5 m/s ) but in the nerve is about 120 m/s. 

3. RMP= – 90mv as nerves. 

* Safety factor for Transmission of Neuromuscular junction:   
· Each nerve impulse gives 3 times as much as EPP as required to stimulate muscle fibers. So, N-M junction has a safety factor. 

· The Motor End Plate: the specialized region of the sarcolemma of the muscle fiber at the N-M junction. 

* Drugs that act on the N-M junction:  

1. Drugs that act on muscle fiber by Ach-like action…e.g. : Methacholine, Carbacal, Nicotine. They act for minutes to hours as they aren't destructed by Ach esterase enzyme. ( Excitatory - stimulatory drugs ). 
2. Drugs that block transmission at N-M junction …e.g.: Curare & Curariform like drugs. Act by competitive inhibition to Ach at its receptors & can not cause depolarization. ( Inhibitory drugs ). 
3. Drugs which stimulate transmission at N-M junction by inactivating of Ach esterase enzyme…( Excitatory – stimulatory drugs)…: 
· Neustigmin , Prostigmin & physostigmin: inactivates Ach esterase enzyme temporarily, so Ach increase by  successive nerve impulses & stimulate muscle fibers repetitively.

· Di-isopropyl-florophosphate ( Nerve gas poison ) : inactivates Ach esterase enzyme for days & weeks – Death because of permanent muscle spasm.
* Myasthenia Disease: 
          - It is restricted to the N-M junction. 

          - It has a predilection for eyelid, extra ocular, bulbar & proximal limb muscle. 

          - Presented with ptosis, dysarethria, dysphagia & proximal limb weakness.

          - An autoimmune disorder of N-M disjunction. 

          -  The body forms antibodies against Ach receptors, patient has 20% of the number of Ach receptors. Anti-Ach receptor antibodies are found in the serum of the human patient. 

          - Smaller end Plate Potentials(EPPs) than normal, the EPPs are too small to trigger AP & the fibers cease to contract. 

  -Treatment: 
         Administration of an inhibitor of Ach esterase temporarily ( Prostigmin or neostigmin)… Restores contractility by allowing more Ach to remain at the N-M junction to bind to the remain Ach receptors. 
