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(a) Re:peating a Spoken Word (b) Reading a Word Out Loud
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— B. Areas of the brain involved in memory

Cingulate gyrus

Prefrontal cortex

Dorsal
nuclei of thalamus

Anterior
nuclei of thalamus

Hippocampus

Perirhinal, entorhinal and
parahippocampal cortex

Explicit memory
(declarative)



— C. Storage of information in the brain (explicit memory)
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Explicit
(declarative)

N

Facts Events
(Semantic) (Episodic)

Medial temporal lobe
Hippocampus

Two forms of
long term memory

Implicit
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Priming  Procedural Associative learning:
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Presynaptic cell
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(a) Low levels of activity in presynaptic cell (b) High levels of activity in presynaptic cell



Molecule of
glutamate

a molecule of glutamate
nds with the NMDA

ceptor, the calcium channel
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glutamate can open the ion
channel and permit the
entry of calcium ions.
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— D. Molecular mechanisms of long-term potentiation
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Maintenance of LTP
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(After E.R. Kandel)
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A Before learning B After learning
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The Brain and Memory _ ' Procedural
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A. Inner Brain Meindry Componems B. Memory Types in the Cortex

cerchetium

C. Procedural Memory Components D. Episodic Memory Components E. Semantic Memory Pathway



— A. Control of sleep-wake cycle

—— 1
ARAS: activating impulses

Thalamus

Hypothalamus

Lateral hypothalamus (LH)

VPAG (ventral periaqueductal gray matter)
LTN (lateroposterior tegmental nucleus)
PPN (pedunculopontine tegmental nucleus)
LC (locus ceruleus)

RN (raphe nuclei )

TMN (tuberomamillar nucleus)

—> ascending activating impulses to cortex
—> ascending activating impulses via thalamus

Medulla oblongata
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Lateral hypothalamus (LH) k\







3
Flipping of 5
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Drowsy (8 to 12 Hz) alpha waves
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Theta waves
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Stage 2 (12 to 14 Hz) sleep spindles and K complexes

Sleep spindle

K complex
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Stage 4 (' to 2 Hz) delta waves

REM sleep
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Awake
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— Body response (arousal) Subjective experience
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Defensive
rage

Predation



Ventral striatum
Dorsomedial nucleus
of thalamus (projects
to prefrontal cortex)

Hypothalamus

midbrain
pons
medulla

All regions of cerebral cortex
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Behavioral and
Physiological Responses

Sympathetic activation:

increased heart rate and
blood pressure, paleness

Parasympathetic activation:
ulcers, urination, defecation

Increased respiration

Behavioral arousal
(dopamine)

Increased vigilance
(norepinephrine)

Cortical activation
(acetylcholine)

Augmented startle
response

Behavioral arrest
(freezing)

Facial expressions
of fear

ACTH, glucocorticoid
secretion

Cortical
activation



The Reward Circuit
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