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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”
e 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 vci habituaci
— Silna aktivace systému
,reward/ punishing”
e 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 11
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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 12



Acetylcholin

* Nucleus basalis (Meynerti) a
rada dalsich jader

* Nikotinoveé receptory
 Muskarinové receptory

Regulace spanku/bdéni
Kognitivni funkce
Chovani

Emoce

Meoconex

) Corpus callosum
Cingulate gyrus

Basal ganglia

1 Basal forebrain
constellation of - 2
cholinergic neurons g™ >\
including basal ol
nucleus of Meynert 3 m ¥

Amygdala o i = '
Hypothalamus J= }

Hippocampus

Pons }\\
Medulla 3 >

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

2 Dorsolateral ponting
tegmental constellation
ot cholinergic neurons

Il musesrinie

[ olcotinic

B rivsesrinic and nicotinie

Fittal sadtion

» el aorbes

yivothalamus

thalanus

midbrein
edilla]

ihalamms
midlbrat

substantia nigma
leaus cosrulleus

corpus strfatum

hippecarmpus
Hhalamus

[ppothalamus
aereballum

© CNSforum.com
13




Noradrenalin

(Ce e DrallCO ey

Locus coeruleus
Nuclei raphe caudalis

Bdélost

Responzivita na necekané

podmety

Bulb

., loaus ¢
Pamét cearleus
v _ s Galidalliaphe
uceni muelel
O CNSrorvmsem

14
http://www.slideshare.net/drpsdeb/presentations


http://www.cnsforum.com/content/pictures/imagebank/hirespng/Neuro_path_N.png

Dopamin

o basall gl

Nigrostriatalni systém
— Pohyb
— Senzorika

Ventrotegmentno-meso-
limbicko-frontalni systém
— Systém odmeény
— Kognitivni funkce
— Emocni chovani

Tubero-infundibularni systém

— Regulace hypotalamo-
hypofyzarniho systému

D1 receptory — stimulacni
D2 receptory - inhibicni

ﬁ:l’g@m

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

15


http://www.cnsforum.com/content/pictures/imagebank/hirespng/Neuro_path_DA.png

Serotonin

to cerebral eortax

hippocarnpus

Nuclei raphe rostralis
Nuclei raphe caudalis

o basal
ganglla

to
thalarmus

to [fmble
cortex

temporel lobe

rostral rephe
nuele

cauga. raphe
nuelet

/ to spinal
‘ cere © CNSforum.com

Uzkost
Impulzivnost

)
cerebellum

http://www.slideshare.net/drpsdeb/presentations 16



Spanek a I?dénl'

Thalamus

Midbrain

Dorsal
Basal
/ forebrain raphe \

Posterior
hypothalamus Y

Locus
ceruleus

Medulla

RPO/RPC — nucleus reticularis pontis oralis/caudalis

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

Fomix

Anterior

COMIMissUre
\_‘-‘

Paraventricular
nuclens T—— __ |

Medial preoptic

nuclens ~——_ |

Ventrolateral —__|
precptic nucleus

Anterior nuicleus = |

Suprachiasmatic =
ncleus

Supraoptic nucleus

Anterior pituitary |

Tuber
Cingerewm

Arcuate nuieleus

|~ Thalamus

L-Hypothalamic

sullcus

—Dorsomedial
mucleus

[~ Posterior area

Mammillary
body

™~ Ventromedial
mucleus

®

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



The sleep cycle

There are two very
different types of sleep:

1. Rapid Eye Movement or REM sleep, which is

associated with fast brain activity and active
dreaming; and

2. Non-REM sleep, which is associated with slower
brain activity and divided into 4 stages:
» Stages 3-4 desp slow-wave sleep.
All these combine to make the non-REM/REM sleep

cycle, which is abo_u‘l 90 minutes long on average, but
can be up to 120 minutes.

For most people, a good night’s sleep is around 4 — 5
cycles long.

Good quality sleep requires both non-REM and REM
sleep in uninterrupted cycles.

Spanek

REM
SLEEP

+ Eyes move rapidly under
closed eyelids

» Most dreaming occurs here

» Brain is active, muscles are
relaxed
Can't move wvoluntarily —
signals from the brain to

‘the postural muscles are
blocked

4 to 5 sleep cycles

make a good
night’s sleep

DEEF

NON-REM SLEEP

» Stages 3-4

» Difficult to wake up

» Sleep inertia when woken

http://anchortime.com/portal/images/stories/MNZ_sleep_cycles_1.jpg

LIGHT

NON-REM SLEEP
» Stages 1-2

+ May drift in and out of
sleep several times at
the start

» Easy to wake up,
disturbs easily

18
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Sleep notes Piano

Total nights 67
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Statistics
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Spanek a bdeni

Brainstem nuclei responsible

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

http://biology.about.com/od/anatom

y/p/Hypothalamus.htm
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Hypothalamus

e Klicoveé regulacni a
koordinacni centru

http://biology.about.com/od/anatom

y/p/Hypothalamus.htm
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Vliv hypotalamu na neokortex

Cestou neuromodulacnich
systému

— Vliv na védomi (viz. vyse)

— VIliv na naladu

Cestou thalamu

— Pres nucleus mediodorsalis vliv
na orbitofrontalni kortex (vliv pfi
rozhodovani)

— Vliv na gating thalamickych jader

Papézlv okruh

Dopamine Norepinephrine
Attention y
| Alertness Concentration
| +Clarity -Ambiguity +Certainty -Doubt
| +Motivation -Hyper +Determination -Obsession
| +Working Memory -Passive +Learning Memory -Disability
| Balanced
Mood

Appetite Endurance

Relaxation
+Sleepy Insomnia

Serotonin

Orbitofrontalni
kortex
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Hypothalamus
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Suggestion: the ascending axons of this circuit are
continuously activating memories of places that lie

ahead, in the direction indicated bd s the current
Thus. decisions dgbout direction of locomotion are

direction 0f 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)
«  OQOutputs to hypothalamus. (epithalamus. subthalamus). midbrain
»  These outputs atfected 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, hyvpothalamus, epithalamus

* The links were plastic, but the “habits™ formed w erent: The
association of place with good or bad consequences of approach.

http://www.slideshare.net/drsunilsuthar/neurobiology-of-emotion
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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)
«  OQOutputs to hypothalamus. (epithalamus. subthalamus). midbrain
»  These outputs atfected 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, hyvpothalamus, epithalamus

* The links were plastic, but the “habits” formed wer 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
mputs 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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Uceni a pamét

e Spoje striata i hippocampu jsou plastickeé

* Plasticita spoju je podkladem uceni
* Uceni je formovani dlouhodobé paméti
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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(“
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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 vedomé vybavovany co se tady

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

Procedurdlni pamét (implicitni) Orientace na
— ZAvisla na stiratu objekt:
Da se to jist a

— Dovednosti — motorické schopnosti ale i socidlni navyky jak to

— ,Tvorba algoritm(“ zpracovat?



A m d a I a http://proprofs-cdn.s3.amazonaws.com/images/FC/
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