Action Potential Encyclopedia Article

Action Potential

The following sections of this BookRags Literature Study Guide is offprint from Gale's
For Students Series: Presenting Analysis, Context, and Criticism on Commonly Studied
Works: Introduction, Author Biography, Plot Summary, Characters, Themes, Style,
Historical Context, Critical Overview, Criticism and Critical Essays, Media Adaptations,
Topics for Further Study, Compare & Contrast, What Do | Read Next?, For Further
Study, and Sources.

(c)1998-2002; (c)2002 by Gale. Gale is an imprint of The Gale Group, Inc., a division of
Thomson Learning, Inc. Gale and Design and Thomson Learning are trademarks used
herein under license.

The following sections, if they exist, are offprint from Beacham's Encyclopedia of
Popular Fiction: "Social Concerns”, "Thematic Overview", "Techniques", "Literary
Precedents”, "Key Questions", "Related Titles", "Adaptations”, "Related Web Sites".
(€)1994-2005, by Walton Beacham.

The following sections, if they exist, are offprint from Beacham's Guide to Literature for
Young Adults: "About the Author”, "Overview", "Setting", "Literary Qualities”, "Social
Sensitivity", "Topics for Discussion”, "ldeas for Reports and Papers". (¢)1994-2005, by
Walton Beacham.

All other sections in this Literature Study Guide are owned and copyrighted by
BookRags, Inc.



&“’)BOOKRAGS

Contents

Action Potential ENCYCIOPEIa ATICIE. ... .ieiiiiiieiiiieiieeieeieeeee et eeiieeene

(O0] 01 (=) 11 YT T T T T T T T T T

ACHON POLENTIAL ittt ettt ettt ettt ettt e ettt eeieaiaeaas




A

DX:I BOOKRAGS

Action Potential

An action potential is how neurons—or nerve cells—communicate. Neurons consist of
four basic parts: the body (soma), dendrites, axon, and synaptic endings. Surrounding
the body of each neuron is a semipermeable membrane which separates fluids inside
from fluids outside the cell. These fluids are extremely different in ionic composition,
causing the inside of the cell to be negative and the outside positive. In an undisturbed
system, the inside is -70 millivolts (mV) in relation to outside. The membrane stores this
voltage difference, called the membrane potential. The membrane is selectively
permeable to ions, particularly potassium (K*), which is more highly concentrated inside
the cell, and sodium (Na*), maintained at a higher concentration outside the cell.

Permeability of the membrane is influenced by three systems: (1) electrical gradient, in
which ions move from high charge to low charge; (2) concentration gradient, in which
ions move from areas of high concentration to lower concentration; and (3) sodium-
potassium pumps, which pump ions through the membrane into or out of the cell. When
the resting cell becomes stimulated, sodium ions travel down their electrochemical
gradient into the cell, entering through voltage activated gates (special pores in the
membrane), the membrane becomes more positive, moving toward zero mV (called
depolarization), and reaches its peak value of about +40 or +50 mV, all within a fraction
of a millisecond (ms), causing an action potential. Just as quickly, the cell returns to
normal and the membrane returns to resting potential. The action potential moves like a
wave from the soma along the axon to the synaptic (or terminal) endings. It is at the
synapse that the message carried by the action potential is passed to the next cell by
neurotransmitters released by the action potential. The next cell is similarly stimulated to
produce its own action potential, and information is rapidly transmitted from cell to cell
over relatively long distances within the nervous system. An action potential is an all-or-
none response, which means that any stimulus which brings the membrane potential to
the threshold at which Na* channels open-- no matter how great or small this stimulus--
will produce a full action potential.
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