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Bipolar - Unipolar Neurons
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Neuron Internal Structure

" Golgi

Dendritic spines
apparatus

Rough ‘f
endoplasmic

reticulum / ("

Fs Dendrite

Smooth

endoplasmic
reticulum

Microtubules
Lysosome 7

\&
A

I
Membrane }/

A & Myelin
sheath

Mitochondria

y

2.3



» Synaptic Connections Between Neurons
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Hippocampal Pyramidal Neuron:
Green Fluorescent Dye Reacts with Dendritic Protein MAP2.
Red Fluorescent Dye Reacts with vesicles of Pre-Synaptic terminals.




Relative lon Concentrations Across
the Axon Membrane
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= A Sodium-Potassium Transporter, Situated in the Cell Membrane

Membrane Ma*
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» lon Channels

Protein subunits Pore of ion
lons of ion channel chanmel
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The Action Potential

o AP Is a stereotyped change Iin
membrane potential

+20 -

— If RMP moves past threshold, ™|
membrane potential quickly
moves to +40 mV and then
returns to resting
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* |onic basis of the AP: —
— NA* in: upswing of spike "l

» Diffusion, electrostatic pressure e T e
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lon Channels and the AP

Sodium channel

Closed Open
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Temporal-Spatial Neuronal Integration

Pmtwkr# IPSP: Longer than EPSP

:- ) - Outlasts Synaptic Trans-

Mission.
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L_ocal Potentials

 Local disturbances of
membrane potential are
carried along the

membrane: W I N
— Local potentials ol
degrade with time and H H 7
distance - ! N
—— . —_—

Direction of travel of subthreshold depolarizations

— Local potentials can
summate to produce an

AP
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» Conduction of the Action Potential

Depolarizing

stimulus
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» Saltatory Conduction

Depolarizing
stimulus

Myelin sheath
I e » - ; e
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Decremental Action potential
conduction under is regenerated
myelin sheath at nodes of Ranvier
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Overview of the Synapse

Neuron

Detail of Synapse

Mitochondrion
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Synaptic Microtubule

vesicle
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Terminal button
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Overview: Transmitter Release

" Cluster of protein molecules
in membrane of synaptic vesicle

Cluster of protein
in presynaptic
membrane

"

Entry of calcium Fusion pore widens, Molecules of V Presynaptic . . s
opens fusion pore membrane of synaptic neurotransmitter membrane

vesicle fuses with begin to leave

presynaptic membrane terminal button
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Metabotropic Receptors

1 Molecule of transmitter 4 lons enter cell, 1 Molecule of ;ransm_itler 5 lons enter cell,
substance binds with produce substance binds with produce
receptor postsynaptic receptor postsynaptic

potential 4 lon channel potential
/ G protein B / G protein opens +

5 Receptor L o Receptor S
activates activates a subunit messenger
G protein 4 @subunit breaks Gprotein '3 preaks away,

activates enzyme,

away, binds with : 6 To nucleus
ion channel and which produces or other parts
opens it second messenger of cell

(a) (b)

2.23



> lonotropic Receptors

Molecule of
Binding site 0 9 9 neurctransmitter
attached to
Gt FaEegior binding site
W
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> lonic Movements during Postsynaptic Potentials

Maolecule of neurotransmitter
attached to binding site

Outside of Cell

lﬁ‘“ Influx of Ca™
activates enzyme

Influx of CI” causas
hyperpolarization

{IPSF)

Membrane

' Efflux of K* causes
= hyperpolarization
(IPSP)

causes

Infiunc of Na*
depolarization
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» Action of Steroid Hormones

Chaskail o Ll
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