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Nerve 

֍The nerve is a bundle of neurons along with 

their connective tissue sheaths, blood vessels, and 

lymphatics. 

A nerve transports information in the form of 

electro-chemical impulses (known as nerve 

impulses or action potentials) carried by the 

individual neurons that make up the nerve. 

 

Reflex arc is the functional unit of nervous system. 

Neuron is the structural unit of the nervous system which is composed of billions of nerve 

cells or neurons. 

Nerves can be categorized into two groups based on function: 

1. Sensory neurons (afferent) conduct sensory information from their receptors to the central 

nervous system, where the information is then processed. Thus they are  

2. Motor neurons (efferent), conduct signals from the central nervous system to muscles.  

 

 

 

 

 

 

Direction of Signal Transmission 

Nerves are categorized into three, primary groups based on the direction of signal transmission 

within the nervous system. 

1. Afferent nerves conduct signals from sensory neurons to the central nervous system. 

2. Efferent nerves conduct signals away from the central nervous system to target muscles 

and glands. 

3. Mixed nerves (spinal nerves) contain both afferent and efferent axons (neurons), and 

thus conduct both incoming sensory information and outgoing muscle commands in the 

same nerve bundle. 
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Diameter, Conduction Velocity, Myelination State 

Peripheral nerve fibers are grouped based on the diameter, signal conduction velocity, and 

myelination state of the axons. These classifications apply to both sensory and motor fibers. 

Fibers of the A group (somatic sensory and motor neurons) have a large diameter, high 

conduction velocity (100m/sec), and are myelinated. Fibers of the B group are myelinated with a 

smaller diameter and have a lower conduction velocity (10m/sec). The primary role of B fibers is 

to transmit preganglionic autonomic information. Fibers of the C group are unmyelinated, have a 

small diameter, and lowest conduction velocity (1m/sec) and role primarily to transmit postganglionic 

autonomic information. Nerve fibers type C is the most affected by local anesthetic, while nerve  

 

 

 

 

 

 

 

 

Excitability: 

֍The ability of any living tissue to respond to a stimulus. It is a property of life. 

※A stimulus: It is any change in the environment surrounding living tissue that causes it to 

react. 
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֍ Types of stimuli: 

1- Electrical. 2- chemical. 3- mechanical. 4- thermal. 

֍ Factors that affect the degree of response to a particular stimulus: 

1. The rate of rise in stimulus intensity; A sudden change is more effective than a slowly 

occurring one of the same intensity. 

2. The strength of the stimulus and duration of application (The stronger is the stimulus, the 

shorter is the time needed to excite and vice versa). 

2- There is minimal or threshold intensity or rheobase which can stimulate. If the intensity of 

the stimulus is reduced below (R), it cannot stimulate even if the duration of application is 

prolonged. 

 

 

 

 

 

 

 

 

 

The excitability of the nerve > skeletal muscle > cardiac muscle > smooth muscle. 

The Resting Membrane Potential (RMP); Polarized state: 

The main player is K+ efflux 

֍Under normal conditions, it is the potential difference between inner and outer surface of 

the membrane during rest. It is equal -70 mV (the negative sign indicates the type of the 

charge inside the nerve that predominates).  

֍This is measured using microelectrodes and oscilloscope. 

☠Causes of RMP; Unequal ions distribution that is caused by: 

1- Selective permeability of the membrane to K
+
 ions 

(Responsible for 90% of membrane potential difference)   



 

Faculty of Pharmacy-Almaaqal University 

֍The resting membrane of the nerve is 50-100 time more permeable to K
+ 

than to Na
+

, 

Why? 

※The membrane Na
+ 

channels are gated under resting conditions, while the inward 

rectifying K
+ 

channels are non-gated with affinity to K
+
 ions 20-100 times more than Na

+
 

ions.  

※Both Na
+ 

and K
+ 

are hydrated ions surrounded by a jacket of water molecules but the 

hydrated Na
+ 

ion is thicker than the hydrated K
+ 

ion that is why Na
+ 

moves through the 

membrane with more difficulty than K
+
.  

2- Active Na
+
/K

+
 pump: 

(Responsible for 10% of membrane potential difference)   

Na
+
 concentration outside cell 10 times as inside, while K

+
 inside the cell 35 times as outside. 

※ Na
+
- K

+
-ATPase pump have three binding site for inside Na

+
 and two binding site for 

outside K
+
, when these site occupied, the ATPase activated and conformational changes occur 

resulted in exchange the positions. 

※ Na
+
- K

+
-ATPase pump propagated in all body cells and that’s why Na

+
 ion outside more 

than inside and vice versa for K
+
 ion. 

※It is active pumps by carrier protein transmit 3 Na
+
 outside the cell coupled with 2 K

+
 inside 

leading to increase the negative charge inside the membrane. 

※ Na
+
- K

+
-ATPase pump if failed, Na

+
 accumulated intracellular resulted in osmotic selling 

of cells. 
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♘Non diffusible ions (proteins, sulfate and phosphate) remain inside being greater than the 

positive ions (they are not neutralized by the 
+
ve ions) so the inside become 

negative while the outside become positive developing RMP. 

Action Potential (A.P.) 

Depolarization (reverse of polarization) followed repolarization 

Depolarization 

The main player is Na+ influx (voltage gated Na+ channels) 

֍Application of effective stimulus (threshold or more) to an excitable tissue results in 

changes in its RMP called an action potential which is propagated along the nerve (or muscle) 

membrane for long distances and is called a nerve impulse. 

※Upon stimulus, the outer gate of Na
+
 channels opened and Na

+
 ions influxes until the 

potential difference +35 mV. 

Repolarization 

The main player is K+ efflux (voltage gated Na+ channels) 

※Returns of membrane positive value potential to a resting membrane negative value through 

the efflux of potassium (K+) ions along its electrochemical gradient.  

֍Definition of action potential: it is a wave of transient reversal in the membrane polarity 

which is induced by stimulation of the excitable tissue by its adequate stimulus (monophasic, 

biphasic or compound A.P.).  

 

 

 

 

 

 

 

Gradual depolarization from -70 mg to -55 mv (firing level -65 mV) due to gradual opening 

of a few voltage gated sodium channels → sodium influx that opposed by potassium efflux 

from leaky channels weak depolarization →opening more Na
+
 channels and so on until the 

opening of all Na
+
 channel resulted in no time opening of all Na

+
 channels. 



 

Faculty of Pharmacy-Almaaqal University 

The spike potential: (2 ms) 

The positive after potential (after hyperpolarization): caused by 

1- Prolonged increased permeability of the membrane to K
+
 (slower closure of voltage-gated 

K
+
 channels) leading to prolonged K

+
 outflow and more +ve charge outside, causing the 

hyperpolarization (exceeding the RMP). 

2- Na
+
/K

+
 pump restores Na

+
 and K

+
 concentration slowly by pumping 3Na

+
 ions outward and 

2 K
+
 ions inward. 

It represents the recovery processes in the neuron after conduction. 

 

 

 

 


