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                                  Excitable Tissues ( Nerve & Muscle )
                                                         Lecture: 1 

-Nerve & muscle can be excited by stimulus.

-Nerve part of a neuron is the axon. 

*Neuron:

       DIF: unit of function of the central nervous system...
- Parts of motor neuron & the function of each part:
        1. Soma: Body cell.

        2. Dendrites.
        3. Axon & axon hillock at each nerve. Impulses begin & pass in one direction from soma to axon            terminal. 

        4. Axon terminal.

*Histological Classification of axon:

  1. Myelinated : diameter more than 1 nm . "thick"
                     Types : - type A: e.g. Somatic (motor) nerves 

                                  - type B: e.g. Fibers of preganglionic autonomic nerves.

2. Unmyelinated: diameter is less than 1nm."thin" 
                    Types: -type C: e.g. Postganglionic autonomic nerves & Pain fibers .  
 - Myelin sheath is formed  by schawann cell which deposit lipid substance called sphingomyelin , it is interrupted at node of ranvier (2-3 micron) at the junction between two cells . 

*Function of Myelin sheath :

     1. Insulator 

     2. Decrease ion flow though the membrane .                     
     3. Increase conduction velocity . 

-The impulses reach the muscle from nerves as electrical impulses.

                                   The Resting Membrane Potential of Nerves

*Basic physics of membrane potential:  

  1. K is high inside membrane & low outside. So, diffusion of K through semipremeable occur from high concentration –from inside to outside- carrying the +ve charge with it              electropsitivity outside & electonegativity inside due to –ve ion that remain in behind & not going out. 
     -At potential difference about – 94 mv, with negativity inside. In large nerve fibers this membrane potential blocks K diffusion to outside. 

  2. Na is high outside membrane & is very low inside the membrane. Diffusion of Na ions through the semipremeable membrane from high concentration of Na outside to inside carrying +ve charge with it               electropositivity inside & electronegativity outside. 

     - At potential difference about +61mv with positivity inside the nerve fiber, this potential will block further Na diffusion to inside. 
 *Nernst Equation: 

- The concentration potential level across the membrane that prevent diffusion of ions inside or outside. 
- K diffuses outside of the cell according to chemical gradient, this builds up an electrical gradient act as opposing force in the opposite direction tends to keep K inside.

- As K diffuses out          electrical gradient increase         it reach a value balance the chemical gradient           NO K out flux (efflux). 

                                          ( This value is calculated by nernst equation )
-Nernst potential = Electromotive Force (EMF):
    EMF= 61 log. conc. of a certain ion inside / conc. of this ion outside . 

      EMF= + 61 log. Conc. inside     
                                      Conc. outside             

- The greater the ratio, the greater the force for ions to diffuse in one direction ( from inside to outside ) the greater the EMF & nernst potential needed to prevent diffusion. 

- For K =  – 94 mv, Na = + 61 mv .

- It is –ve  for K & +ve for Na ( K diffuses out so the ratio decrease & Na diffuses inside so the ratio increase).     

