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Response to environment

Physical Factors:
Sound
Light
Heat
Gravity

S~ .
“4 o7 927 Chemical Factors:
o
Taste
Odor
Drugs
Tongue G-PROTEIN-COUPLED
L S A
G-PROTEIN
COMPLEX
(ALSO CALLED
GUSTDUCIN)

CGireumwallate (8
Papillae

Foliate Papillae SECOND
MFSSENGFR

Filiform Papillae
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) The Nobel Prize in Physiology or
Medicine 2004

"for their discoveries of odorant receptors and the organization
of the olfactory system"

i Vi) Wil el Oclous

Richard Axel Linda B. Buck

USA USA

Columbia University Fred Hutchinson Cancer

New York, NY, USA; Howard Research Center

Hughes Medical Institute Seattle, WA, USA; Howard
Hughes Medical Institute

b. 1946 b. 1947

The Olfactory Epithelium

Olfactory tract

Olfactory bul

Nasal cavity

~5 million olfactory neurons

are located in the olfactory

epithelium on the wall of the
nasal cavity

Basement
membrane

© Brooks/Cole - Thomson Leaming
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Olfactory bulb

4. the signals are transmitted to
higher regions of the brain

3. the signals are relayed in
glomerus

NS
cells T {9 8bepe £/} 2. Olfactory receptor cells are
‘B\Jm { [ »\ ( activated & send electrical
L CANS AR BAPAANE  signals

[ 1. Ordorants bind to receptors
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Newrons have diverse forms

o TORBRRIE SRS K RBMEEHR

Neurons communlieate with each other at synapses
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Neurons have ability to generate electricity
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Newrons have high rate of metabolic activity
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Neurons have an efficient transport system
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The Somato-dendritic Tree
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Dendrite Spl

Dendritic Spine  ,
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for new synapses to form
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Dendrite from a
normal infant

Normal and Abnormal Dendrite

Dendrite from
a mentally
retarded infant
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Long-term potentiation (LTP) or learning induces
morphological changes in dendritic spines.

Most excitatory synapses in the brain terminate on

dendritic spines

Morris water maze (by Richard Morris): spatial memory

Hidden platform

Before learning After learning

e

AT /

Growth of
dendritic
filopodia

Inactivity
Tetanus/LTP
Secreted
factors

Dendrite

LTP (1 hr later)

Spine
formation/
maturation

Syndecan-2
PDZ proteins

The Somato-dendritic Tree is the neuron'’s
Receptive Pole
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Soma:

(neuronal cell body)
the metabolic center
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Synapse = Syn + haptein
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113Years 014

Since 1897

Michael Foster & Charles Sherrington

The Axon & axonal collaterals
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== Postsynaptic
\ \ /\Presynaptic membranes

“deliver information”
in the form of
neurotransmitters.

Presynaptic

1 00 O Postsynaptic

Presynaptic
Postsynaptic membranes
“receive information”
because they have
receptors

for neurotransmitters.

1 Postsynaptic

Presynaptic

Postsynaptic
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The Axon & axonal collaterals are the neuron’s
Transmitter Pole
Thae:
WY BB ENEBAI(Trigger action potential)
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i Dendrites

Synaptic cleft

Postsynaptic

Presynaptic
terminal

Perikaryon

Cell body { Nucleus

Axon

Myelin sheath

Node of Ranvier

Excitatory |
input Inhibitory
input
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@ The Nobel Prize in Physiology or Medicine

1963

"for their discoveries concerning the ionic mechanisms involved in excitation and
inhibition in the peripheral and central portions of the nerve cell membrane"
- -

Sir John Carew
Eccles

@® 1/3 of the prize
Australia

University College
London, United Kingdom

Alan Lioyd Hodgkin

@ 1/3 of the prize
United Kingdom

University of Cambridge
Cambridge, United

Andrew Fielding
Huxley

® 1/3 of the prize
United Kingdom

University College
London, United Kingdom

Kingdom
b. 1903 b. 1814 b. 1917
d. 1997 d. 1558
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channel TABLE 6-2 Distribution of Major Mobile lons
o Across the Plasma Membrane of a
Typical Nerve Cell

Concentration, mmol/L
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Neuroscience, Fig 3-5
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“On the brain of a scientist: Albert Einstein”
Experimental Neurology, vol. 88 pages 198-204, 1985.

Neuron/Glia cell

E C ERA

The Nervous System Has
two Classes of Cells

wY Nerve Cells

\» Glial Cells

Glial cell
PNS

Schwann cell

Nodes of Ranvier

myelin

Schwann
cell

Nucleus

Inner
tongue Axon

CNS
@xon
Oligodendrocyte - ) 3= Axon
I
Axon
\ Capillary
R
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Myelin sheath in the Central Nervous system

Oligodendrocyte

Nucleus
et

Node of
Ranvier

\/ s
g
{“‘F,\

Schwann cell Oligodendrocyte

membrane
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Lipid content of plasma membrane & myelin

100

75

Glycolipids

Percentage
Percentage
0
o

Glycolipids

Cholesterol Cholesterol

Hepatic cell membrane Myelin
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Stimulator 1921, Otto Loewi
Austrian pharmacologist

innervated non-innervated
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wearez | [[[I[I[[1 11 1 [ [ [l

WY F sk B b
dF gL AM B
Pl Pl A
2o ph ¥ §RR

WY iEAN SR D
o ¢ i gl
$ 7 Acetylcholine
% il B SR
&

-

The Nobel Prize in Chemistry
1936

"for their discoveries relating to chemical transmission of
nerve impulses*

Sir Henry Hallett Dale Otto Loewi
United Kingdom Austria
National institute for Medical Graz University
Research Graz, Austria
London, United Kingdom

1875~1968 1873~1961
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Agatoxin
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