Where is the “MIIND”? One body = One soul?

Adapted from Breedlove, Watson, & Rosenzweig (2010)
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TABLE 2.1 Distinctions between Axons and Dendrites

Property Axons Dendrites

Number Usually one per neuron, with Usually many per neuron
many terminal branches

Diameter Uniform until start of terminal Tapering progressively toward ending
branching

Axon hillock  Present No hillock-like region
Sheathing Usually covered with myelin

Length Ranging from practically non-
existent to several meters long

No myelin sheath
Usually much shorter than axons

% E £0.5~20mm

R % (axon hillock) : giving rise to
the electrical impulses

% & 3 (axonal branch) : axon
collaterals

«Afferents (arrive; ﬁ] » ) vs. efferents

(exit; #& )
*Axonal transport
—~Speed:
«Fast (200-400 mm/day)
«Slow (< 8 mm/per day)
—Cytoskeleton
*Microfilaments (7 nm)
«Neurofilaments (10 nm)
«Microtubules (20-26 nm)
— Axonal transport:
«Anterograde (" & ﬁﬁ): motor protein
Kinesin
* Retrograde (i » ﬁﬁ): motor protein
Dynein
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TABLE 4.1 Some Synaptic Transmitters and
Families of Transmitters (Part 1)

247 (Amines):

AVINES
Quaternary amines

—Acetylcholine (¢ fa %idk)
~Norepinephrine (i %t %)
~Epinephrine (%~ 5t )
—~Dopamine ( % = %)
—Serotonin (u& F %)

Monoamines

Acetylcholine (ACh)

(5-hydroxytryptamine;

—Melatonin ( ]
% A% (Amino Amds)
~-GABA

AMINO ACIDS

‘Gamma-aminobutyric acid (GABA)
Glutamate

Glycine

Histamine

—Glutamate (# % p4)

Opicid poptides

—Glycine
—Histamine
»x3% (Neuropeptides)
—Opioids: enkephalins, endorphins,
dynorphins
—Peptide Hormones: oxytocin,
substance P, CCK, vasopressin,

PEPTIOE HORMONES

neuropeptide Y (NPY), etc.
# 4 gases (NO » CO)

ases

£ 4 Bl R R

+ ¢ fip"% k& (Acetylcholine) :
—Nicotinic + =
- Muscarinic@%fiﬁ
* #5 % pi(Glutamate) :
—AMPA
—NMDA
—Kainate;# * iz
« % = »(Dopamine):
-D,;, Dy
-D,,D;, D,
s T EF Fle%(Norepinephrine)
= Oy, U,
—Bu B,
« s % (5-HT)
—5-HT,, 5-HT,, 5-HT;
* GABA(y-Aminobutyric acid)
—GABA,, GABAg

Z‘Fiﬂi iﬁzé h‘iA'\

o i AR

—Basal forebrain (& & #

# % i

Fomix (to hippocampal formation)

H g (Monoamines)

H »monoamines:

TABLE 4.1 Some Synaptic Transmitters and
Families of Transmitters (Part 1)

5 o 4 ) ot Catecholamines (¥2 & fi= 1%<):
gk — Norepinephrine (& %+ S e
. —? ) Quatemary amines  Acetylcholine (ACh)
—Hippocampus — Epinephrine (%" #t%) Woranies | Cancions
—Amygdala — Dopamine ( % = %) Norepinephrine (NE)
—Thalamus Indoleamines: Epinephrine (adrenaline)
—Cerebral Cortex - serofonin (st if % ) '?ZWMUM
 Alzheimer’s Disease-¥ # / — Melatonin (A2 2. <) ;?:\mm:l\’»I\\‘dnmmpmmm\-;
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% = 3z (Dopamine) ek i 2 # &t
« Mesostriatal system:
— 2 jT4# Substantia nigra (A,) to
% 4 striatum
— Motor control =
— Parkinson Disease °
— (L-DOPA): s
« Mesolimbocortical system:
— *27E ¥ % Ventral tegmental area
(VTA, Ag) to 2 i= 1% amygdala, ;4
& hippocampus, i % nucleus
accumbens, cortex (including the
insula) °
— Reward & Reinforcement (D,) °
—...— Cognitive functions -
— #F4¢ ~ %7z Schizophrenia (D,) -

Mesostriatal pathway

o e bippocamous pr s

S, Figure 4.3
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« Dorsal noradrenergic bundle:
— 1 & 'wre & Foa s (locus
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BRI o 990
« Arousal, vigilance, sleep.
« Motivation: feeding, sex, drinking,
aggression.
« Mood: depression.
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Ey (Serotonin, 5-HT)
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— Mood
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— Eating
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TABLE 4.1 Some Synaptic Transmitters and
Families of Transmitters (Part 1)

* % & Amino Acids:

— GABA (¢35 - & # 7 fit)
Glutamate (¥ & fi%) ”g::mn_amm
Glycine (4 % fiz)

Histamine (2% 7%)

Acetylcholine (ACh)

Monoamines Catecholamines

Norepinephrine (NE)
Epinephrine (adrenaline)
Dopamine (DA)
Indoleamines
Serotonin (5-hydroxytryptamine;
5-HT)

Melatonin

AMINO ACIDS Gamma-aminobutyric acid (GABA)
Glutamate

Glycine

Histamine

% ApE (Amino Acid) # £ i@ %%

e @B AR # 4 fLB (Glutamate) 0 = F* % & fk(Aspartate)

— Glutamate receptor: A receptor involved in long-term memory.
* drdli g A pk c 4 & pi(glycine) - GABA

— GABA receptor: & 47 it ¢ fig8ig £ 5 7 £ 48 0 R & 4 (CHEL g -
GEIESE I
fis A (Barbiturates) ~ JFp &2 RO A F M o
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— GABAZ & g * 4!
— GABA receptor: 4 g A ~
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KA A g e

COOH|

Glutamate | NH,CHCH,CH,COOH
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GABA, Receptor
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+ Opioid peptides (7§ * #f7+°%) :
— Enkephalins

— Endorphins
— Dynorphins

+ Peptide hormones (*£* <3 ¥ f 5):
— Oxytocin (-4 %)

— Substance P

— Cholecystokinin (CCK » "2 4 jzi5 % )
— Vasopressin (s ¢ e /B %)

— Neuropeptide Y

— Hypothalamic releasing hormones
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Axon terminal
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+ Immunocytochemistry (& & % f* £) : f
%ﬂii—}ré W.ﬁ_swf-aﬁmpw thix § o \
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B =3 & ;2 (insitu hybridization)

+ R 4% 4 ;2 (in situ hybridization) :
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Tracing pathways in the brain

+ Tracer: anterograde (" ) VS. retrograde (% ) labeling

— From cell body to axon terminal (anterograde), e.g. Fluoro-Ruby, or
fluorescein/radioactively labeled amino acids.

— From axon terminal back to cell body (retrograde) ,e.g
Horseradish Peroxidase (HRP, i ¥ #§ ¥ f g% or ;Hﬁxs;’ L) o

HRP-filled motor neuron

New methods

* Gene gun
» GFP transgenic animal/GFP transfection

neurons: e.g. ¥ % & (MEFH)
FEE

L3¢l

11



Biological Psychology Se, Figure 2.3
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Dec. 1: #

— Dec.29: % - B &£ M

— Dec. 31,10:30 p.m.: % — & 4 #f {138
— Dec. 31, 11:59:20 p.m: 1 #

— Dec. 31,11:59:50 p.m.:%: 2 £ F 8

— Dec. 31, 11:59:59 p.m.:p# §p e ™ & ¥
— 1t sec of New Year’s day: now

12


http://www.youtube.com/watch?v=g2qezQzfgIY
http://www.youtube.com/watch?v=igPPh8_bXWw
http://en.wikipedia.org/wiki/File:Carl_Sagan_Planetary_Society.JPG
http://en.wikipedia.org/wiki/File:Carl_Sagan_Planetary_Society.JPG

