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v The ability to respond to environmental stimuli is afundamental property of life.
v Single celled organisms respond in a simple way – e.g. avoidinga noxious substance.
v The evolution of multicellularity required more complex
vmechanisms for communication between cells.
vNeural mechanisms – rapid, brief
vHormonal mechanisms – slower, long term

Irritability



vCentral Nervous System(CNS) – includes the brainand spinal cord.
vPeripheral Nervous System(PNS) – includes motor andsensory neurons.

CNS & PNS



 A neuron (nerve cell) is the functional unit of thenervous system.
vSensory (afferent) neurons carry impulses fromsensory receptors to the CNS.
vMotor (efferent) neurons carry impulses away from theCNS to effectors (muscles and glands).
vInterneurons connect neurons together.

Neurons



 Two types of cytoplasmicprocesses extend from the cellbody.
vDendrites bring signals in to thecell body.
vOften highly branched.

vAxons carry signals away fromthe cell body.

Neurons



 Nerve processes (usuallyaxons) are often bundledtogether, surrounded byconnective tissue, forming anerve.
vCell bodies are located inthe CNS or in ganglia(bundles of cell bodiesoutside the CNS).

Nerves



 Non-neural cells that workwith neurons are calledglial cells.
vAstrocytes – star-shapedcells that serve as nutrientand ion reservoirs forneurons.

Glial Cells



vThe axon is covered with aninsulating layer of lipid-containing myelin, whichspeeds up signalpropagation.
vConcentric rings of myelinare formed by Schwanncells in the PNS andoligodendrocytes in theCNS.

Glial Cells



 A nerve signal or action potential is anelectrochemical message of neurons.
vAn all-or-none phenomenon – either the fiber isconducting an action potential or it is not.
vThe signal is varied by changing the frequency ofsignal conduction.

Action Potential



vAcross its plasma membrane, every cell has avoltage called a membrane potential.
vThe inside of a cell is negative relative to theoutside.

The Nerve Impulse



vNeuron at rest – active transport channels in theneuron’s plasma membrane pump:
vSodium ions (Na+) out of the cell.
vPotassium ions (K+) into the cell.

vMore sodium is moved out; less potassium ismoved in.
vResult is a negative charge inside the cell.
vCell membrane is now polarized.

The Nerve Impulse



v Na+ flows into the cellduring an actionpotential, it must bepumped out usingsodium pumps sothat the actionpotential will continue.

Sodium-Potassium Exchange Pump

potassium
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