
Overview of the Nervous System

TOPICS   
1. Homeostasis & Feedback Mechanism

2. Histology of neurons & neuroglia 

3. Physiology of  generating a nerve impulse 

4.   A&P of the CNS and homeostatic 
imbalances 



Homeostasis = Nervous System 

• SENSORY INPUT: _______is being carried to 
the _____

• It is INTEGRATED in making a decision of what 
action to take

• MOTOR OUTPUT: a _______ is then carried to 
the ____

a) pns b)   cns c) response     d)  stimuli



2 Types of Neurons CHECKLIST

MOTOR SENSORY
1. CNS → PNS

2. PNS → CNS

3.  Intentional 
response

4. Reactive 
response



PARTS OF A NEURON 
(nerve cell) pg. 390

CELL BODY: Nucleus, 
Mitochondria, 
Endoplasmic Reticulum, 
Golgi Apparatus

DENDRITES: conducts 
impulses TOWARDS the 
cell body

AXON:  conducts impulses 
AWAY from the cell body

NODES OF RANVIER: 
spaces between two 
Schwann cells



Neural Classification- illustrate chart

Neuron Processes Abundance Location

Multipolar

Bipolar

Unipolar



Types of Neurons, pg. 393



HISTOLOGY OF NEUROGLIA 
Page 386
• DEF: aka glial cells; cells that assist neurons 

to work efficiently
•  4 types in the CNS & 2 types in the PNS
• 10: 1 ratio & make up 50% of brain mass
•  ANATOMY: eukaryotic



Physiology of Neuroglia in the CNS

    Astrocytes
1. Brace neurons
2. Forms barrier between capillary & 

neuron
3. Control the chem env of the brain

   Microglia Dispose of debris

 Ependymal
Circulate cerebrospinal (CSF) 

Oligodendrocytes Produces myelin sheaths. Myelin protects 
and electrically insulates fibers, 
increasing the transmission of nerve 
impulses.



Physiology of the Neuroglia in the PNS

Glial Cell Physiology

Satellite Functions like the ASTROCYTES in 
the CNS and protects the cell body 
of the neuron

Schwann Functions like the oligodendrocytes 
and form myelin sheaths around 
the larger nerve fibers.
Vital in regenerating damaged 
nerve fibers in the PNS



ACTION POTENTIAL!!!
http://brainu.org/files/movies/action_potential_cartoon.swf

This animation is so 
helpful to understand 

slides 7-13



Action Potential 
(occurs on the axon in this order):
1. Resting Potential
2. Depolarization
3. Repolarization
4. Hyperpolarization



Action Potential occurs 
multiple times across 

the axon
It takes 2-3 milliseconds for the 

process to complete



Membrane Potential

the _electrical_  difference between 
the inside and outside of a neuron



Membrane Potential is 
measured in a Line Graph

x axis: Time (milliseconds)

y axis: Membrane Potential 
(millivolts)



Resting Potential: when a 
neuron is not firing an action 

potential
= -70 mV

Inner Na+ door is OPEN

Na+ and K+ Outer door is CLOSED



Depolarization
the electrical impulse is ASCENDING
1st: All of the Na+ doors open, causing 
a rush of the ions to go into the cell. 
After a time, the INSIDE Na+ closes

2nd: The Na+ OUTER door closes and 
opens the K+ door, causing K+ to leak 
out of the neuron



Depolarization deposits 
NEUROTRANSMITTERS

A chemical that the dendrites of the 
next neuron receives. Action 

potential repeats



Repolarization
1st: K+ leave the cell, making the 

membrane potential more negative
2nd: The Na+ OUTER door closes and 

INNER door opens

a neuron is returning to 
resting potential



Hyperpolarization
K+ channels stay open 
the longest, causing the 
resting level to dip 
below -70 mV

This action occurs until

the K+ doors are fully

closed, returning to

resting levels



CHOICES….made on a chemical level
http://brainu.org/sites/brainu.org/files/movies/synapseschange_pc.swf

• neurotransmitters= 
options

• the closer you are to your 
decision, the > 
neurotransmitters are 
made

• > neurotransmitters → 

> dendritic spines

• a path of neurons are 
stored as EXPERIENCE 



The Anatomy of a Neuron
Page 390

_______= have many Sodium and 
Potassium channels

_____=inner and outer door

______= one door

a) K+ b) axon c) Na



Inside the Neuron are charged 
Potassium ions (K+), which 
diffuse OUT

Name this diffusion:___________

a) Simple b) Active



WHY are Neurons NEGATIVELY 
charged?

Because the rate of diffusion- > K+ leak than there are Na+ 
entering the neuron



Sodium/Potassium 
Pumps

a form of active transport that keeps 
the neuron filled mainly with K+

3 Na+ = _________

2 K+      =__________

a) BROUGHT IN                  
b)RELEASED   



Gray vs. White Matter

Parts of the NEURON

Grey: cell bodies, dendrites 

White: axon, myelinated fibers



Gyri vs Sulci
Gyri: (gyrus=1) elevated ridges of neural 
tissue that mark the entire surface of the 
cerebral hemispheres

Sulci: (sulcus=1) Shallow grooves; a fissure 
are very deep sulcus separating major 
regions

Knob: a protruding ‘knob-like’ shape 
indicate a talent



Traumatic Brain Injuries, pg.464

Concussion

Contusion

Subdural hemorrhage

Cerebral edema



1. Concussion

Concussion- temporary change 
in brain function

*blow to the head (dizziness)

*cumulatively  damaging



2. Contusion

• more serious concussion
• bruising on the brain
• brain stem → coma



3. Subdural/Subarachnoid 
Hemorrhage

• bleeding from ruptured vessels into 
those spaces

• blood accumulates  → > pressure to 
push brain into skull

• >pressure on brain stem = loss of heart 
rate, bp & respiration



Treating subdural/subarachnoid 
hemorrahage

• surgical removal of hematoma (blood 
mass) & repair ruptured vein



4. Cerebral Edema

• swelling of the brain
• intracranial pressure = loss of blood 

flow (no O2)



CerebroVascular Accidents: 
are strokes that are the most 

common neurological 
disorder

Transient Ischemic Attacks: (TIA) are temporary 
strokes; aka WARNING STROKES

Ischemia: loss of blood flow (deficient oxygen and 

nutrient delivery to cells) caused by a blood clot


