
  THE NERVOUS SYSTEM 
The Nervous system & the Endocrine system, help to keep controlled conditions 

within limits that maintain health and help to maintain Homeostasis. 

 
The Nervous system is responsible for our behaviors, memories & movements. 
 
Neurology - The branch of medical science that deals with the normal 

functioning and disorders of the nervous system  

  
OVERVIEW OF THE NERVOUS SYSTEM 

 
Structures of the Nervous System: 

- Brain 

- Cranial Nerves 

- Spinal Cord 

- Spinal Nerves 

- Ganglia 

- Enteric Plexus 

- Sensory Receptors  

  

The BRAIN is housed within the Skull. 

 
12 Pairs of Cranial Nerves emerge from the base of the brain through Foramina 

of the Skull. 
 
NERVE: 

- is a cordlike bundle of hundreds or thousands of Axons/and or 
 Dendrites and associated Connective Tissue which is Outside the 
Central Nervous System (Brain & Spinal Cord) 

 
NEURON: 

- a Nerve Cell, consisting of a Cell Body, Dendrites & an Axon 



NERVE FIBER: 
- General Term for any Process (Axon or Dendrite) Projecting from the 

Cell Body of a Neuron 
- Axon or Dendrite (Processes) 

 
SPINAL CORD:  

- connects to the Brain through the Foramen Magnum of the Skull  

- is encircled by the bones of the Vertebral Column. 
 
31 Pairs of SPINAL NERVES emerge from the Spinal Cord, each serving a 

specific region of the body. 
   

GANGLIA: 
- are Nervous Tissue, containing Primarily CELL BODIES of Neurons 

- located Outside the Brain & Spinal Cord 
 

ENTERIC PLEXUSES help regulate the digestive system. 
  

SENSORY RECEPTORS: 

- Monitor Changes in the Internal or External Environment 

- are either parts of Neurons or Specialized Cells  
  
 FUNCTIONS OF THE NERVOUS SYSTEMS 
  

1.  THE SENSORY FUNCTION: 

- is to Sense Changes in the Internal and External Environment 

 through Sensory Receptors.  

- Sensory (Afferent) Neurons serve this function 

 - Carry Sensory Information to the CNS from the PNS 

 

2.  THE INTEGRATIVE FUNCTION: 



- Analyze the Sensory Information 

- Memory 
- Perception: Conscious Awareness of Sensory Stimuli 

- make Decisions regarding appropriate behaviors. 

- ASSOCIATION (INTERNEURONS) serve this function 

 
3.  THE MOTOR FUNCTION: 

- is to Respond to Stimuli by Initiating Action 

- Motor (Efferent) Neurons serve this function 

 - Carry information from the From the CNS to PNS 

- to Stimulate Muscles to Contract or Glands to Secrete 

- EFFECTOR: Muscles & Glands 

  
 ORGANIZATION OF THE NERVOUS SYSTEM 

 

• CENTRAL NERVOUS SYSTEM 

• PERIPHERAL NERVOUS SYSTEM 
o Somatic 

o Autonomic 

 Sympathetic 
 Parasympathetic 

O Enteric 
  

CENTRAL NERVOUS SYSTEM (CNS): 
- Brain  

- Spinal Cord  

 

PERIPHERAL NERVOUS SYSTEM (PNS): 
- Cranial Nerves 
- Spinal Nerves - Sensory (Efferent) & Motor (Afferent)  
- Ganglia, 
- Sensory Receptors 



  
SENSORY SYSTEM: consists of a variety of different Receptors & Sensory 

Neurons. 

MOTOR SYSTEM: conducts nerve impulses from the CNS TO Muscles & 
Glands. 

  
The PERIPHERAL NERVOUS SYSTEM (PNS) is subdivided into:  

 - Somatic Nervous System (Voluntary) 

 - Autonomic Nervous System (Involuntary) 
  - Enteric Nervous System 

  
THE SOMATIC NERVOUS SYSTEM:  

- Sensory Neurons - that conduct impulses from Cutaneous and 

Special Sense Receptors to the CNS 
-  Motor Neurons - conduct impulses from the CNS to Skeletal 

 Muscle Tissue 
 
THE AUTONOMIC NERVOUS SYSTEM (ANS):  

- Sensory Neurons from Visceral Organs 
- Motor Neurons convey impulses from the CNS to: 

o  Smooth Muscle Tissue 
o Cardiac Muscle Tissue  
o Glands 

  

The Motor Part of the AUTONOMIC NERVOUS SYSTEM consists of:  
 

- SYMPATHETIC DIVISION: “Fight & Flight” 

- PARASYMPATHETIC DIVISION: “Rest & Digest or Feed & Breed” 

 
Usually, the two divisions have opposing actions. 
 
THE ENTERIC NERVOUS SYSTEM (ENS) consists of: 

- Neurons in Enteric Plexuses extend the length of the GI tract 



- Enteric Sensory neurons of the ENS Monitor Chemical 
Changes within the GI tract and Stretching of its Walls 

- Enteric Motor Neurons govern Contraction of GI Tract Organs, 

& Activity of the GI tract Endocrine Cells. 

  

 HISTOLOGY OF THE NERVOUS SYSTEM 

  
NEURON: 
 

- A Nerve Cell, consisting of a Cell Body, Dendrites & an Axon 

- ELECTRICAL EXCITABILITY:  

o the ability to respond to a stimulus & convert it to an Action 
Potential (Nerve Impulse) 

- Most Neurons (Nerve cells) consist of: 

o  a cell body (soma) 

o many dendrites 

o and usually a single axon  

- CELL BODY contains a nucleus, lysosomes, mitochondria, a Golgi 

complex, cytoplasmic inclusions such as lipofuscin, chromatophilic 

substances, and neurofibrils. 

 

Chromatophilic Substances (Nissl bodies): are an orderly arrangement of 

Rough Endoplasmic Reticulum. 

 
Neurofibrils: form the cytoskeleton. 

 
DENDRITES: (“little trees”) are the Receiving or Input portions of a Neuron 

 
AXON:  

- conducts Nerve Impulses From the Neuron Cell Body to: 

o  the Dendrites or Cell Body of another Neuron  

o or to an Effector Organ of the body (Muscle or Gland) 

- Axon Hillock: (“little hill”) where the Axon joins the Cell body 



- Initial Segment: the part of the Axon closets to the Axon Hillock 

- Trigger Zone: Nerve Impulses Arise at the Junction of the Axon 

Hillock and the Initial Segment of the Axon 

 
AXOPLASM: Cytoplasm of an Axon 

 
SLOW AXONAL TRANSPORT: moves Axoplasm from the Cell Body Towards 

Axon Terminals Only 

  
FAST AXONAL TRANSPORT: moves materials To & From the Cell Body.   

 
Toxins produced by Clostridium tetani bacteris and disease causing viruses 

make their way from axon terminals near skin cuts to cell bodies, where they 

disrupt the actions of motor neurons. 

 
AXOLEMMA: Plasma Membrane 

AXON COLLATERALS: side branches 

AXON TERMINALS: the End of the Axon. Most have Synaptic End Bulbs 

 
SYNAPSE:  

-            the site where 2 Neurons or an Effector Cell Communicate 
- Here the NEUROTRANSMITTER carries the impulse from the  

Presynaptic neuron to the Postsynaptic neuron. 

 
Synaptic End Bulbs: contain Synaptic Vessicles – contain Neurotransmitters 

NEUROTRANSMITTERS:  
- are the means of Communication at the Synapse 

- are released into the Synaptic Cleft in Response to a Nerve 
Impulse and Changes the Membrane Potential of the Post-
Synaptic Neuron 

 
               Diversity in Neurons 
  

Structural & Functional features are used to Classify the neurons in the body. 



 
Structurally Neurons are Classified on the basis of the Number of Processes 
(Extensions: Axon & Multiple Dendrites) Extending from the Cell Body 

 
Structural Classification of NEURONS: 

  
- MULTI-POLAR NEURONS: 

o Multiple Dentrites & 1 Axon extending from the Cell Body 
o Brain & Spinal Cord 

 
- BI-POLAR NEURONS: 

o 1 main Dendrite &1 Axon extending from the Cell Body 

o Retina 

o Inner Ear  

o Olfactory Area/ Brain 

 
- UNI-POLAR NEURONS: 

o Sensory Neurons 

o 1 Axon Only extending from the Cell Body 

o 2 Axon Branches: 

 one extends into the Periphery has Dendrites 

 one extends into the CNS has a Synaptic End Bulb 

 Cell Bodies of most Unipolar Neurons are Located in Ganglia  

 
Most neurons in the body are INTERNEURONS. They are often named for the 

histologist who first described them or for an aspect of their shape or 

appearance.  

Examples of INTERNEURONS are:  

- PURKINJE CELLS - Cerebellum   

- RENSHAW CELLS – Cerebral Cortex - Pyramid Shaped Cell Bodies  

  
                         NEUROGLIA 
  



NEUROGLIA (Glia): 

- are specialized tissue cells that Support Neurons 

- Attach neurons to blood vessels 

- produce the Myelin Sheath around axons 

- carry out Phagocytosis. 

 

 
Central Nervous System NEUROGLIA:  

- Astrocytes: Protect Neurons from harmful substances 
       - help form the Blood-Brain Barrier  

- Oligodendrocytes: Produce Myelin Sheath of Axons/ CNS 
- Microglia: Protect CNS cells, Engulf microbes & dead cells  
- Ependymal Cells: Form Cerebral Spinal Fluid 

             - Line the Ventricles/ Brain & Central Canal 
 
Peripheral Nervous System NEUROGLIA:  

-  Schwann Cells (Neurolemmocytes): Produce Myelin Sheath of 

Axon/PNS 

- Satellite Cells: Support Cell in PNS Ganglia 
  - Regulate the Exchange between Neurons & Interstitial Fluid  

  
                            MYELINATION 
  

MYELIN SHEATH: 

- A multilayered lipid and protein Covering surrounds the Axons of 

most neurons  

- Electrically Insulates the axon  

- Increases the Speed of Nerve Impulse Conduction 

- SCHWANN CELLS produce the myelin sheath in the PNS 

- NEUROLEMMA (Sheath of Schwann): 

o The outer nucleated cytoplasmic layer of the Schwann cell, 

which encloses the myelin sheath 



o is found only around axons in the PNS 

o aids in regeneration of an injured axon 

-           NEUROFIBRIL NODES (Nodes of Ranvier):  
o gaps along the axon the myelin sheath between individual 

Schwann Cells 

o Saltatory Conduction 

-  

- Oligodendrocytes:  
o form myelin sheaths for CNS axons 

o No neurolemma is formed 

o No regrowth after injury occurs. 
 
Demyelination is the loss or destruction of the myelin sheaths 

- It may result from diseases such as Multiple Sclerosis, Tay-Sachs 

disease, or from medical treatment. 

  
                     GRAY & WHITE MATTER 
  

WHITE MATTER is composed of aggregations of Myelinated Processes 

GRAY MATTER contains:  

- Nerve Cell Bodies 
- Dendrites 

- Axon Terminals  

- Bundles of Unmyelinated Axons  

- Neuroglia  

 

In the Spinal Cord: 
- Gray Matter an H-shaped inner core, surrounded by White Matter 

In the Brain: 
- a thin Outer Shell of Gray Matter (Cerebral Cortes) covers the 

Cerebral Hemispheres 
NUCLEUS: 



- is a mass of Nerve Cell Bodies and Dendrites INSIDE THE CNS 

- Gray Matter 
- Unmyelinated 

- Many Nuclei in the Brain 

- Note this definition is different when describing Nerve Tissue 

 

NERVE FIBER: 
- General Term for any Process (Axon or Dendrite) Projecting from 

             the Cell Body of a Neuron 

- Axon or Dendrite (aka Process) 

-  A Process 
 

Collection of Cell Bodies: 
- NUCLEUS in the CNS 

- GANGLION in the PNS 

Collection of Nerve Fibers: 
- TRACT in the CNS 

- NERVE in the PNS 
  

 2 Types of ELECTRICAL SIGNALS in NEURONS: 
  
Excitable cells Communicate with each other by Action Potentials or Graded 
Potentials. 
 
1) ACTION POTENTIALS: allow communication over Short & Long distances  

2) GRADED POTENTIALS:  allow communication over Short distances only 

 

Both Types of Potentials depend upon:  

- the existence of a Resting Membrane Potential  
- and the presence of certain types of Ion Channels. 

 

MEMBRANE POTENTIAL: 



- is an Electrical Voltage across the membrane 
- Difference in the Charge Inside & Outside a Cell 
- Polarized 
- RESTING MEMBRANE POTENTIAL: the Voltage difference when 

the cell is Not conducting an Impulse and is “at Rest” 
 
ION CHANNELS:  

- Are in the Membrane  
- Allow Ion Movement Across the Membrane 

- the CHANGE the Membrane Potential results in: 

  GRADED & ACTION POTENTIALS  

- In Living Tissue it is the Flow of Ions that constitute an Electrical 

Current Not a flow of electrons 

  
  
                               ION CHANNELS 

 

2 Basic Types of Ion Channels: 
- Leakage (Non-Gated) channels are Always Open. 

- Gated channels: Open & Close in response to a stimulus 

 
LEAKAGE (Non-Gated) Channels: 

- allow a Steady stream of Ions to “Leak” across the Membrane 
- Ions follow the ELECTROCHEMICAL GRADIENT: 

 + ions will move to a – charged area 
 - ions will move to a + charged area 

- Ions also Diffuse across a membrane following the 

 CONCENTRATION GRADIENT 
 
GATED ION Channels Respond to: 

- Voltage Changes 

- Ligands (Chemicals) 



- Mechanical Pressure 

 
VOLTAGE-GATED CHANNELS: 

- respond to a direct Change in the Membrane Potential  
LIGAND-GATED CHANNELS:  

- respond to a specific Chemical Stimulus  

MECHANICALLY GATED ION CHANNELS:  
- respond to Mechanical Vibration or Pressure 

  
RESTING MEMBRANE POTENTIAL is determined by: 
 

1) the unequal distribution of Ions in the: 

o Interstitial Fluid – High Concentration Na+ 

o Cytosol – High Concentraion K+ 

 

2) The Selective Permeability of the Membrane to Na+ and K+ : 
o Na+ Slowly Leaks IN – Down the Concentration Gradient 

o K+ Leaks OUT – Down the Concentration Gradient 

o Most Anions (-) Can Not Leave the Cell 

 
3) The SODIUM-POTASSIUM PUMPS: 

- Compensate for Slow Leakage of Na+ into the cell 

- by Pumping it back Out 
- 3 Na+ are pumped OUT 
- 2 K+ are pumped IN 
- To Maintain the Resting Membrane Potential 

 

 
The Resting Membrane Potential for a Neuron is -70mV  

- the membrane is said to be POLARIZED 
  
 GENERATION OF AN ACTION POTENTIAL 



  
ACTION POTENTIAL (AP) or Impulse: 

- is a sequence of rapidly occurring events that cause Depolarization  

 
DEPOLARIZATION – a Decrease and eventually Reverse the Membrane 

Potential  

- due to Positive Na+ Ions flowing INTO THE CELL  
- Voltage-Gated Na+ (and K+ channels) OPEN in sequence 

- Rapid Opening of Voltage-Gated Na+ channels  
o Na+ Flows INTO the Cell 

- Causeing it to Depolarize 
- If the Depolarization is to THRESHOLD, the Membrane 

Potential Reverses 

 

REPOLARIZATION: 
-  Return to Resting Membrane Potential   

 -  Negative Ions flow back IN  

 -  or Positive K+ Ions flow back Out to restore it to the Resting State 

- The Slower Opening of Voltage-Gated K+ channels  

- and Closing of previously open Na+ channels  

- Outflow of K+ may be enough to cause Hyperpolarization  

 

THRESHOLD: When a Stimulus causes the Membrane to Depolarize to a 

Critical Level when an Action Potential will occur (-55mV)  
 
STIMULUS: anything that can Change the Resting Membrane Potential 

 
ALL-OR-NONE PRINCIPLE: 

- if a Stimulus reaches Threshold, the Action Potential is 

always the same. 

- A stronger stimulus will NOT cause a larger impulse 

 



REFRACTORY PERIOD: 
- Absolute Refractory Period: another Impulse Cannot be generated   
- Relative Refractory Period: another Impulse can be triggered only by a 

                                                 Suprathreshold Stimulus  

 
NERVE IMPULSE: 

- An Action Potential Conducts or Propagates (travels) from point to point 

along the membrane 

 
Local anesthetics and certain neurotoxins prevent opening of voltage-gated Na+ 

channels so nerve impulses cannot pass the obstructed region. 

 
CONTINUOUS CONDUCTION: The step-by-step Depolarization of each 

adjacent area of the Plasma Membrane in Unmyelinated Axons 

 
SALTATORY CONDUCTION - Nerve impulse conduction in which the impulse 

jumps from (nodes of Ranvier) Neurofibral Node to Node in Myelinated Axons 

 
PROPAGATION SPEED of a Nerve Impulse is not related to stimulus 
strength. 

- Larger-diameter fibers conduct impulses Faster than those 

with smaller diameters 

- Myelinated fibers conduct impulses Faster than 

unmyelinated fibers. 
 
Large diameter, Myelinated A fibers conduct impulses Fastest,  
followed by Smaller Diameter Myelinated B fibers.   
 
Small diameter, Non-myelinated C fibers conduct the Slowest. 
 
The Intensity of a Stimulus is coded in the Rate of Impulse Production (the 

frequency of action potentials) 

 
Excitable cells produce Graded & Action Potentials.  



 
GRADED POTENTIAL: 

- is a Small Deviation from the Resting Membrane Potential  
- that makes the Membrane either:  

- More Polarized (More Negative Inside)   
- or Less Polarized (Less Negative Inside)  

-     The signals are GRADED, meaning they Vary in Amplitude (size) 

       depending on the Strength of the Stimulus  

- and are Localized 

-     occur mostly in the Dendrites & Cell Body of  a Neuron 

  
 
 
SIGNAL TRANSMISSION AT SYNAPSES 
 
SYNAPSE:  

- is the functional junction between one Neuron and another Neuron or 

between a Neuron and an Effector such as a Muscle or Gland. 

  
ELECTRICAL SYNAPSES: 
 

- IONIC CURRENTS spreads directly from one cell to another through 

GAP JUNCTIONS 
- Electrical synapses allow Faster communication, can synchronize the 

activity of a group of neurons or muscle fibers. 

  
CHEMICAL SYNAPSES: 

  
- SYNAPTIC CLEFT: Seperates Presynaptic & Postsynaptic neurons  

 - When Neurotransmitter binds to Postsynaptic neurons, the 

     Postsynaptic neuron produces a GRADED POTENTIAL. 
 
NEUROTRANSMITTERS at Chemical Synapses cause either an Excitatory or 



Inhibitory Graded Potential. 
 
An Excitatory Neurotransmitter is one that can:  

- Depolarize or make less negative the Postsynaptic 

Neuron’s Membrane, 

- bringing the Membrane Potential closer to threshold. 
 

EXCITATORY POSTSYNAPTIC POTENTIAL (EPSP)  
- A Depolarizing postsynaptic potential (EPSP)   

- Although a single EPSP normally does not initiate a nerve 

impulse 

- the postsynaptic neuron does become more excitable;  
- it is already partially depolarized and thus more likely to 

reach threshold when the next EPSP occurs. 
  

INHIBITORY NEUROTRANSMITTER:  
- Hyperpolarizes the Membrane of the Postsynaptic Neuron,  

- making the Inside More Negative  

- and generation of a nerve impulse more difficult.  
- A Hyperpolarizing PSP is Inhibitory and is termed an 

INHIBITORY POSTSYNAPTIC POTENTIAL (IPSP)  
 

Neurotransmitter is removed from the synaptic cleft in three ways:  
- Diffusion,  

- Enzymatic Degradation 

- Uptake into cells (neurons and glia). 

  

If Several Presynaptic End Bulbs release their Neurotransmitter at about the 

same time, the combined effect may generate a nerve impulse due to 

SUMMATION  

 



SUMMATION may be Spatial or Temporal: 
 
  SPATIAL SUMMATION results from the buildup of neurotransmitter 

released by several postsynaptic end bulbs that are CLOSE TOGETHER 
 
 SPATIAL SUMMATION occurs when excitatory potentials from MANY 
Different Presynaptic Neurons cause the postsynaptic neuron to reach its 

threshold and fire. 

 

  TEMPORAL SUMMATION occurs because of the buildup of 

neurotransmitter released by a SINGLE Presynaptic End Bulb or stimulated 

more times very rapidly  

 

TEMPORAL SUMMATION occurs when a SINGLE presynaptic neuron 

fires Many Times In Succession, causing the Postsynaptic Neuron to reach its 

Threshold and fire. 

 

As an analogy, Spatial summation is like using many shovels to fill up a 

hole all at once.  

Temporal summation is like using a single shovel to fill up a hole over 

time. Both methods work to fill up the hole (the postsynaptic neuron reaches its 

action potential threshold). 

 

The postsynaptic neuron is an integrator, receiving and integrating signals, then 

responding. 

 

Subthreshold EPSP:  
- the excitatory effect is Greater than the Inhibitory effect but 

Less that the Threshold level of stimulation,  

- making it Easier to Generate a nerve impulse 

  
If the inhibitory effect is greater than the excitatory effect, the membrane 



Hyperpolarizes (IPSP) with failure to produce a nerve impulse. 

  
Strychnine blocks inhibitory neurons in the spinal cord; as a result all skeletal 

muscles contract. 

  
                            NEUROTRANSMITTERS 

Both excitatory and inhibitory neurotransmitters are present in the CNS and PNS; 

the same neurotransmitter may be excitatory in some locations and inhibitory in 

others. 

 

Important neurotransmitters include: acetylcholine, glutamate, aspartate, gamma 

aminobutyric acid, glycine, norepinephrine, epinephrine, and dopamine. 

  

Neurotransmitters can be modified by:  

- stimulating or inhibiting neurotransmitter synthesis,  

- blocking or enhancing neurotransmitter release,  

- stimulating or inhibiting neurotransmitter removal,  

- and/or blocking or activating the receptor site. 

 

NEUROTRANSMITTERS can be divided into two classes: small-molecule 

neurotransmitters and neuropeptides. 

- Small-molecule neurotransmitters include acetylcholine, amino acids, 

biogenic amines, ATP and other purines, and gases. 

- Neurotransmitters consisting of 3-40 amino acids linked by peptide 
bonds are called NEUROPEPTIDES. 
  

 NEURONAL CIRCUITS  
Neurons in the CNS are organized into definite patterns called neuronal pools; 
each pool differs from all others and has its own role in regulating homeostasis. A 

neuronal pool may contain thousands or even millions of neurons. 

 Neuronal pools are organized into circuits. These include simple 

series, diverging, converging, reverberating, and parallel after-



discharge circuits  

 
VII. REGENERATION AND REPAIR OF NERVOUS TISSUE 

Throughout life, the nervous system exhibits PLASTICITY, the capability for 

change with learning. 

- Despite plasticity, neurons have a limited capacity to repair or replicate 

- In the PNS, damage to dendrites and myelinated axons may be repaired 

if the cell body remains intact and if Schwann cells are active 
- In the CNS, there is little or no repair of damage to neurons. 
  
  
  
                              NEUROGENESIS 

1.  Epidermal growth factor (EGF) has been shown to stimulate mice brain 

cells to differentiate into neurons and astrocytes. 

2.  In 1998 scientists showed that new neurons arise in the adult 
hippocampus - Memory 

3.  There is a lack of neurogenesis in other regions of the brain and spinal 

cord. 

 

Damage and Repair in the Peripheral Nervous System 
- When there is damage to an axon, usually there are changes, called 

chromatolysis, which occur in the cell body of the affected cell; this causes 

swelling of the cell body and peaks between 10 and 20 days after injury. 

- By the third to fifth day, degeneration of the distal portion of the neuronal 

process and myelin sheath (Wallerian degeneration) occurs; afterward, 

macrophages phagocytize the remains.  

- Retrograde degeneration of the proximal portion of the fiber extends 

only to the first neurofibral node. 
 Regeneration follows chromatolysis; synthesis of RNA and 

protein accelerates, favoring rebuilding of the axon and often 



taking several months. 
 

DISORDERS: HOMEOSTATIC IMBALANCES 

Multiple Sclerosis (MS) 
- Multiple sclerosis  is an autoimmune disease that results in the 

progressive destruction of myelin sheaths in neurons in the CNS. 
- Myelin sheaths deteriorate to scleroses, which are hardened scars or 

plaques, in multiple regions. 
- This is a progressive debilitating disease. 
 Epilepsy 
- The second most common neurological disorder after stroke is epilepsy, 

which affects 1% of the population. It is characterized by short, recurrent, 

periodic attacks of motor, sensory, or psychological malfunction called Epileptic 
Seizures. 

- These seizures are initiated by abnormal synchronous electrical 

discharges from millions of neurons in the brain, perhaps resulting from abnormal 

reverberating circuits. 
- Epilepsy has many causes, including brain damage at birth, the most 

common cause; metabolic disturbances, infections, toxins, vascular 

disturbances, head injuries, and tumors and abscesses of the brain.  

- Most epileptic seizures, however, are idiopathic (i.e., they have no 

demonstrable cause). 
- Epileptic seizures can be eliminated or alleviated by drugs that depress 

neuronal excitability. 
 

 . 

 

 

 


