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Arousal type 1 (somatic) Arousal type 2 (limbicky)

ARAS (ascendentni retikularni aktivacni systém)

e Efekt stimulace

— Habituace

— Neni aktivace systému
,reward/punishing”

* Ascendentni spoje

— Somatosenzitivita, zrak, sluch,
vestibularni systém,
cerebellum

 Descendentni spoje

— Neokortex, corpus striatum,
thalamus
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Spanek

Rapid Eye Movement (REM)

SLEEP

» Eyes move rapidly under
closed eyelids

» Most dreaming occurs here

» Brain is active, muscles are
relaxed

» Gan'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 bdeéeni

Brainstem nuclei responsible

WAKEFULNESS
Cholinergic nuclei of pons-midbrain junction

Locus coeruleus
Raphe nuclei

NON-REM SLEEP
Cholinergic nuclei of pons-midbrain junction

Locus coeruleus
Raphe nuclei

REM SLEEP ON
Cholinergic nuclei of pons-midbrain junction

Raphe nuclei

REM SLEEP OFF
Locus coeruleus

Neurotransmitter

Acetylcholine
Norepinephrine

Serotonin

Acetylcholine
Norepinephrine

Serotonin

Acetylcholine
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Norepinephrine

http://www.slideshare.net/drpsdeb/presentations

Activity state

Active

Active

Active

Decreased

Decreased

Decreased

Active

Inactive

Active

= =
m e
O =



Hypothalamus
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Udrzovani homeostazy
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* Klicové regulacni a koordinacni
centrum
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&

Suggestion: the ascending axons of this circuit are
continuously activating memories of places that lie
ahead, in the direction indicated bf{ ' the current

Thus. decisions dbout direction of locomotion are

direction ﬂfﬂﬂ? 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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*  Orngins of endbrain: Structures underlying olfaction
»  Two major links between olfactory system and the motor systems

P a pé y lolV 0O kru h c_vf the midbrain

1} Through the ventral endbrain. which became corpus striatum and basal
forebrain (including much of the septal area)
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Institute of Technology: MIT *  The links were plastic, so habits were formed according to rewarding effects
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sed). License:Creative Commons BY-NC-SA 2) Through the medial part of the dorsal endbrain, which

became medial pallium—the hippocampal formation
*+  QOutputs to ventral striatum, hypothalamus, epithalamus

* The links were plastic, but the “habits” formed were different: Th_i_-
association of place with good or bad consequences of approach.
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1} Through the ventral endbrain. which became corpus striatum and basal
forebrain (including much of the septal area)
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*  The links were plastic. <o 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
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Papézuv okruh

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.

Figure 1. Postulated beginnings in primitive chordates
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Figure 2. Other inputs reached the striatum

Figure 3. Early expansion of striatal and adjacent " limbic" creac
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Figure 4. Pre-mammalian, and then mammalian expansions
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Courtesy of MIT Press. Used with permission.
Schneider, G. E. Brain structure and its Origins: In the Development and in
Ewolution of Behavior and the Mind, MIT Press, 2014. ISBN: 9720262025734,
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Uceni a pamet’
e Spoje striata i hippocampu jsou plastické
* Plasticita spoju je podkladem uceni
e Uceni je formovani dlouhodobé paméti
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Uceni a pamet’
e Spoje striata i hippocampu jsou plastické
* Plasticita spoju je podkladem uceni
e Uceni je formovani dlouhodobé paméti

» Deklarativni pamét (explicitni)
— Zavisla na hippocampu
— Explicitni informace ukladany a védomeé vybavovany
— ,Tvorba map (vztah()“ at uz prostorovych nebo abstraktnich
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Uceni a pamet’
e Spoje striata i hippocampu jsou plastické
* Plasticita spoju je podkladem uceni
e Uceni je formovani dlouhodobé paméti

» 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 striatu
— Dovednosti — motorické schopnosti ale i socialni navyky
— ,Tvorba algoritm(“
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Uceni a pamet’
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Orientace na misto

Kde to jsem a co se tady stalo?

Orientace na objekt

Da se to jist a jak to zpracovat?
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Amygdala

Corticomedial: Inputs from olfactory bulbs, hvpothalamus & lateral amvedala, outputs
to hvpothalamus, amyvgdala, ANS

Basoelateral: Inputs from thalamus, neocortex, hippocampus; ouiputs to prefrontal
cortex, ventral striatum, other amvgdala nuclei

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

* Napojeni na vSsechny vyznamné

kortikkalni a subkortikalni struktury
* Modifikovana ¢ast corpus striatum
* Spoje plastické — pamét
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Amygdala

Corticomedial: Inputs from olfactory bulbs, hvpothalamus & lateral amvedala, outputs

to hvpothalamus, amyvgdala, ANS

Basoelateral: Inputs from thalamus, neocortex, hippocampus; ouiputs to prefrontal

cortex, ventral striatum, other amvgdala nuclei

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

* Napojeni na vSsechny vyznamné
kortikkalni a subkortikalni struktury

* Modifikovana ¢ast corpus striatum

* Spoje plastické — pamét

e Vlivinformaci z vnéjsku na limbicky
systém”

« ,Amygdala hijack”

» , Affective tags”

— Pozitivni i negativni
— Veétsi vhimavost k negativnim
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5. Amygdala blocks “slow” thinking
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Limbic system

4. Amygdala does quick threat assessment |
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83. Vyznam limbickéeho systému a strucny popis zakladnich
funkci — somaticky vs. limbicky aktivacni system, spanek a bdeni

* Koncept, charakteristika a struktury limbického ¢ Spanek/bdéni— kooperace somatického a

systéemu limbického aktivacniho systému cestou
* Integrace informace z vnitfniho a vnéjsiho neromodulace
prostredi » Faze spanku, zakladni EEG charakteristiky

* Hypotalamus a na néj napojené struktury...
* Somaticky vs. limbicky aktivacni systém

* Habituace, napojeni na systém odmeény...
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84. Vyznam limbického systému a strucny popis zakladnich funkci
— uceni a pamet, vliv hypotalamu na neokortex, role amygdaly

» Koncept, charakteristika a struktury limbického ¢ Ucenia pamét

systemu « Uceni je zaloZeno na plasticité, uéeni je
* Integrace informace z vnitfniho a vnéjsiho formovani dlouhodobé pameéti
prostredi * Explicitni pamét — hippocampus
* Hypotalamus a na néj napojené struktury... e Implicitni pamét - striatum

e Strucny prehled funkci hypotalamu
* Vliv hypotalamu na neokortex

 Amygdala

* Vlivinformace z vnéjsiho prostredi
(neokortexu) na limbicky systém

6% (Ll ST * Amygdala hijack, affective tags






