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Nervous System
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Neurons (Nerve Cells)
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Membrane Potential
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Resting Membrane Potential (Vr)
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Changes in Membrane Potential
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Phases of the Action Potential

• 1 – resting state

• 2 – depolarization phase

• 3 – repolarization phase

• 4 – hyperpolarization
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Saltatory Conduction
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Synapses
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Figure 8-20

Synapse
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Figure 8-21 - Overview

Synaptic Transmission
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Inactivation of Neurotransmitters
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Figure 8-22 - OverviewUploaded By: anonymousSTUDENTS-HUB.com



Excitatory Postsynaptic Potentials

• EPSPs are graded potentials that can initiate 
an action potential in an axon
– Use only chemically gated channels
– Na+ and K+ flow in opposite directions at the same 

time
• Postsynaptic membranes do not generate 

action potentials
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Excitatory Postsynaptic Potential 
(EPSP)
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Inhibitory Synapses and IPSPs

• Neurotransmitter binding to a receptor at 
inhibitory synapses: 
– Causes the membrane to become more 

permeable to potassium and chloride ions 
– Leaves the charge on the inner surface negative
– Reduces the postsynaptic neuron’s ability to 

produce an action potential
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Inhibitory Postsynaptic (IPSP)
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Chemical Neurotransmitters

• Acetylcholine (ACh)
• Biogenic amines
• Amino acids
• Peptides
• Novel messengers: ATP and dissolved gases 

NO and CO
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Central Nervous System 
(CNS)
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Human Brain: Ventral Aspect
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Brain Lobes
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Functional Areas of the Cerebral 
Cortex
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Primary Motor Cortex Homunculus

Figure 12.9.1Uploaded By: anonymousSTUDENTS-HUB.com



Primary Somatosensory Cortex 
Homunculus
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Fiber Tracts in White Matter
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Spinal Cord
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Gray Matter and Spinal Roots

Figure 12.31bUploaded By: anonymousSTUDENTS-HUB.com
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Meninges
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Ventricles of the Brain
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Cerebrospinal Fluid (CSF)

• Watery solution similar in composition to 
blood plasma

• Contains less protein and different ion 
concentrations than plasma

• Forms a liquid cushion that gives buoyancy to 
the CNS organs
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Cerebrospinal Fluid (CSF)

• Prevents the brain from crushing under its 
own weight

• Protects the CNS from blows and other 
trauma

• Nourishes the brain and carries chemical 
signals throughout it
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Circulation of CSF
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PNS in the Nervous System
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Structure of a Nerve

Figure 13.3bUploaded By: anonymousSTUDENTS-HUB.com



Figure 13.2Uploaded By: anonymousSTUDENTS-HUB.com



Comparison of Somatic and 
Autonomic Systems
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Cranial Nerves
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Summary of Function of Cranial 
Nerves
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Cranial Nerve I: Olfactory
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Cranial Nerve II: Optic
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Cranial Nerve III: Oculomotor
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Referred Pain
• Pain stimuli arising 

from the viscera 
are perceived as 
somatic in origin

• This may be due to 
the fact that 
visceral pain 
afferents travel 
along the same 
pathways as 
somatic pain fibers
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