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Arousal typ 1 (somaticky) Arousal typ 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)

— Rezistence vic¢i habituaci
— Silna aktivace systému
,reward/ punishing”
* Periaquaduktalni Sed' —CGA -
negativni pocity

* Ventralni tegmentalni area —
VTA — pozitivni pocity

— Habituace

— Neni aktivace systému
,reward/punishing”
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Arousal typ 1 (somaticky) Arousal typ 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)

— Rezistence vici habituaci
— Silna aktivace systému
,reward/ punishing”
* Periaquaduktalni Sed' —CGA -
negativni pocity
* Ventralni tegmentalni area —
VTA — pozitivni pocity

— Habituace

— Neni aktivace systému
,reward/punishing”

* Ascendentni spoje * Ascendentni spoje
— Somatosenzitivita, zrak, sluch, — Viscerosenzitivita, bolest
vestibularni systém,
cerebellum « Descendentni spoje
 Descendentni spoje — Hypothalamus a dalsi

— Neokortex, corpus striatum, limbicke oblasti, amygdala

thalamus
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Arousal typ 1 (somaticky) Arousal typ 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)

e Efekt stimulace
— Habituace

Descendentni spoje

— Hypothalamus a dalsi

Neokortex, corpus striatum, limbicke oblasti, amygdala

thalamus
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Rapid Eye Movement (REM)

REM
SLEEP

» Eyes move rapidly under
closed eyelids

Most dreaming occurs here

Brain is active, muscles are
relaxed

Can't move voluntarily —
signals from the brain to
the postural muscles are
blocked

DEEP

NON-REM SLEEP

» Stages 3-4

» Difficult to wake up

» Sleep inertia when woken
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Spanek a bdéni

Brainstem nuclei responsible

Neurotransmitter Activity state
WAKEFULNESS
Cholinergic nuclei of pons-midbrain junction Acetylcholine Active
Locus coeruleus Norepinephrine Active
Raphe nuclel Serotonin Active
NON-REM SLEEP
Cholinergic nuclei of pons-midbrain junction Acetylcholine Decreased
Locus coeruleus Norepinephrine Decreased
Raphe nuclel Serotonin Decreased
REM SLEEP ON
Cholinergic nuclei of pons-midbrain junction Acetylcholine Active (PGO waves)
Raphe nuclel Serotonin Inactive
REM SLEEP OFF
Locus coeruleus Norepinephrine Active
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Hypothalamus

Klicové regulacni a
koordinacni centrum
Integrace informace ze
zevniho a vnitrniho
prostredi l
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Vliv hypotalamu na neokortex

Cestou neuromodulacnich
systému

— Vliv na védomi (viz. vyse)

— Vliv na naladu

Cestou thalamu
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na orbitofrontalni kortex (vliv pfi
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— Vliv na gating thalamickych jader
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Suggestion: the ascending axons of this circuit are
continuously activating memories of places that lie

ahead, in the direction indicated bﬁ{  the current
Thus. decisions dgbout direction of locomotion are

direction ﬂf the head. influenced by memories of those places. including
their good or bad values.

* Axons in the Papez circuit are of more than one type.
Only the ones signaling head direction have been
characterized.

« What is the hippocampus sending to other parts of the
hypothalamus? It may alter motivational levels
according to remembered information about locations
in the current frame of reference.
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*  Origins of endbrain: Structures underlying olfaction

«  Two major links between olfactory system and the motor systems
of the midbrain

1) Through the ventral endbrain. which became corpus striatum and basal
forebrain (including much of the septal area)
«  Qutputs to hypothalamus. (epithalamus. subthalamus). midbrain
*  These outputs affected locomotion and orienting movements

*  The links were plastic, so habits were formed according to rewarding effects
mediated. e.g.. by taste effects.

2) Through the medial part of the dorsal endbrain, which
became medial pallium—the hippocampal formation
*  Outputs to ventral striatum, hypothalamus, epithalamus

* The links were plastic, but the “habits” formed w erent: The
association of place with good or bad consequences of approach.
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Origins of endbrain: Structures underlying olfaction

Two major links between olfactory system and the motor systems
of the midbrain

1) Through the ventral endbrain. which became corpus striatum and basal
forebrain (including much of the septal area)
«  Qutputs to hypothalamus. (epithalamus. subthalamus). midbrain
*  These outputs affected locomotion and orienting movements

*  The links were plastic, so habits were formed according to rewarding effects
mediated. e.g.. by taste effects.

2) Through the medial part of the dorsal endbrain, which
became medial pallium—the hippocampal formation
*  Outputs to ventral striatum, hypothalamus, epithalamus

* The links were plastic, but the “habits” formed w erent: The
association of place with good or bad consequences of approach.
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Evolution of corpus striatum:
basic outline of a story

1. Beginnings: a link between olfactory
inputs and motor control: The link becomes
“Ventral striatum”. It was a modifiable link
(capable of experience-induced change).

2. Non-olfactory inputs invade the striatal
integrating mechanisms (via paleothalamic
structures).

3. Early expansions of endbrain: striatal and
pallial.

4. Pre-mammalian & then mammalian
expansions of cortex and striatum: For the
striatum, the earlier outputs and inputs
remain as connections with neocortex

expand.

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 201

OpenCourseWare), http://ocw.mit.edu (Accessed). License:Creative Commons BY-NC-SA

Figure I, Postulated beginnings in primitive chordates
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Figure 2. Other inputs reached the striatum
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Figure 4. Pre-mammalian, and then mammalian expansions
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Uceni a pamét

e Spoje striata i hippocampu jsou plastické

* Plasticita spoju je podkladem uceni
* Uceni je formovani dlouhodobé paméti



Uceni a pamét

Spoje striata i hippocampu jsou plastické

Plasticita spoju je podkladem uceni
Uceni je formovani dlouhodobé pameéti

Deklarativni pamét (explicitni)
— Zavisla na hippocampu

— Explicitni informace ukladany a védomeé vybavovany

— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich

Proceduralni pamét (implicitni)
— Zavisla na stiratu

— Uceni dovednosti — motorické schopnosti, ale i socialni navyky
— ,Tvorba algoritm(“



Uceni a pamet
Spoje striata i hippocampu jsou plastické

Plasticita spoju je podkladem uceni
Uceni je formovani dlouhodobé pameéti

Deklarativni pamét (explicitni) Orientace na
2 avis|4 hi misto:

— Zavisla na hippocampu Kde to jsem a

— Explicitni informace ukladany a vedomeé vybavovany co se tady

— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich stalo?

Procedurdlni pamét (implicitni) Orientace na
— ZA4visla na stiratu objekt:
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— Dovednosti — motorické schopnosti ale i socidlni navyky jak to

— ,Tvorba algoritm(“ zpracovat?



Amygdala

http://proprofs-cdn.s3.amazonaws.com/images/FC/
user_images/1406217/9806788916.png

Corticomedial: Inputs from olfactery bulbs, hvpothalamus & lateral amvegdala; outputs

to hvpothalammus, amvgdala, ANS

Basolateral: Inputs from thalamus, neocortex, hippocampus, outputs to prefrontal
cortex, ventral striatum, other amvgdala nuclei

Central: Intra-amvedalar inputs, outputs through stria terminalis (see later slides)

* Napojeni na vSechny
vyznamné kortikkalni a
subkortikalni struktury

* Modifikovana cast
corpus striatum

* Spoje plastické — pamét

Forebrain

W Hypothalamus
M Cerebellum

B Amygdala
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Corticomedial: Inputs from olfactery bulbs, hvpothalamus & lateral amvegdala; outputs

to hvpothalammus, amvgdala, ANS

Basolateral: Inputs from thalamus, neocortex, hippocampus, outputs to prefrontal

cortex, ventral striatum, other amvgdala nuclei
Central: Intra-amvedalar inputs, outputs through stria terminalis (see later slides) !
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