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Limbicky systém

e Souhrnny nazev pro struktury obklopujici ze stran thalamus
* Mnoho casti — podkorové, korové
* Funkéne:

e Pamét

* Emoce

* Cich

e Chovani (napf. operantni podminovani)

* Nékteré struktury maji zasadni vyznam pro vznik dusevnich poruch



Podkoroveé struktury
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Corpus amygdaloideum

* soubor jader

e ventr. od cornu temporale
postranni komory

* funkcné zejména ukladani
emocné nabitych udalosti, strach
a jeho projevy, agrese, reakce
dulezité pro preziti

e patologie obsirna — napfr. PTSD




STRACH

Reakce na stres a PTSD

VMPFC VMPFC
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affective problems = glutamate

terror
panic
autonomic problems

no fear response
fear response!

= glutamate
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fear extinction



Fornix

* Spojuje hipokampus ostatnimi limb. strukturami

4 ANT. PILLARS
/ OF FORNIX

UNCUS

HIFPPOCAMPUS



Septum verum

e obsahuje skupinu jader

 stimulace u pokusnych zvirat
vyvolava spokojenost

e poskozeni u pokusnych zvirat
vyvolava hyperaktivitu a zurivost

* vyznam pro socialni interkce

e u poruchy dochazi k
dissocialnimu chovani a agresi fil




Ncl. accumbens

* naléha na septum verum

* funkéné soucast limbického sysému

* vyhledavani odmeény, craving, impulzivné-kompulzivni okruhy
* korova kontrola zajistovana OFC

 zdrojem DA je ncl. subbrachialis

Role of the Nucleus Accumbens in the Development of Craving

Distinct structural and molecular alterations

o * Leads to
within the core of the nucleus accumbens adaptive behaviour

TN separate craving from motivation or ambition!
<

* Propels our goals,

uuuuuuuuuuuuuu

| accumbens

¥ J
dala -
- - /
|
ore
Nucleus G
accumbens Shell




Ncl. accumbens

Body of Corpus Callosum
Head of Caudate Nucleus

Anterior Limb of
Internal Capsule

Cingulate Gyrus

Putamen Cingulum
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B FROM IMPULSIVITY TO COMPULSIVITY

Cultis DL A o)

VENTRAL PATHWAY DORSAL PATHWAY




Impulzivné
kompulzivni
spektrum
poruch

) attention deficit
mania hyperactivity disorder

intermittent
explosive
disorder

impulsive
violence

ventral
striatum

v

borderline
personality
disorder

kleptomania
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IMPULSIVITY

antisocial

pyromania behavior

drug addiction

gambling

obesity/
binge eating

autism
spectrum

COMPULSIVITY

hypersexuality

Tourette’s
syndrome

dorsal

body striatum
dysmorphic € paraphilias
disorder
& s}<in / compulsive
picking internet use

4

trichotillomania

obsessive—-compulsive
disorder

compulsive
shopping

somatization hypochondriasis



Limbicky systém — korove oblasti

* Neokortikalni zona

. area subcallosa

. gyrus cinguli

e  gyrus parahippocampalis
 Mesokortikalni zona

entorhinalni a prerhinalni kira
presubiculum

 Paleokortikalni zona
—  Cichova korova oblast

corporis callosi
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Gyrus cinguli

e Obtaci corpus callosum

* PokracCuje jako gyrus parahippocampalis

* Prijima podnéty z asociacni kdry

* Vystup zpét do kiry i podkorovych struktur

* ACC (anterior cingulate cortex) — pozornost,
vyhodnoceni konfliktnich informaci atd.

 deklarativni pamét a prostorova orientace
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Gyrus cinguli




Hypothetical CSTC Loop for Attention
Dorsal ACC —>» Bottom of Striatum —>» Thalamus —» ACC

selektivni
zameéreni
pozornosti
kontrola vykonu
self-monitoring



Hypothetical CSTC Loop for “Emotions™
Subgenual ACC —> Nucleus Accumbens —» Thalamus —» Cortex

korova regulace
emoci (dalsi
oblasti kontroly
emoci je VMPFC)



Cingulum

 svazek vlaken (bila hmota) smérujici do gyrus parahippocampalis
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Gyrus parahippocampalis 7.7

¢ U ncus subcallo:
 Gyrus semilunaris et
e Gyrus ambiens v

Uncus (des Gyrus

e G y r u S d e n tat U S parahippocampalis) temporalis lateralis

Gyrus para- Gyrus Gyrus occipito-
hippocampalis dentatus temporalis medialis

* Entorhinalni kura
(vyrazna atrofie u Alzheimerovy nemoci, misto
prvnich patologickych zmén)

e Perirhinalni kura




Gyrus parahippocampalis




Gyrus parahippocampalis

* gnostickeé funkce
* orientace v prostor
* prostorova pamét
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Hipokampalni formace

* hippocampus
e subiculum
e gyrus dentatus
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Spoje a funkce hipokampalni formace

 V/stupy: entorhinalni kura, thalamus, asociacni oblasti
cestou g. parahippocampalis a g. cinguli

 \/ystupy: pred fornix do thalamu a hypothalamu, pres
entorhindlni kuru do neokortikalnich oblasti

* Funkce: konsolidace pamétové stopy!!!

e St.p. hypoxii — tonuti apod.
* Degenerativni onemocnéni




_egendarni pacient H.M.

Hipokampalni amnézie
* 1926-2007

* 1953 odnéti casti obou temporalnich
lalok’ véetné hipokampalni formace,
entorhin. kiry a amygdaly z duvodu
jinak nelécitelné epilepsie

» staropamét az na nékolik udalosti
zachovana

e pamatuje si obdobi tésné pred
hospitalizaci

* nové informace neni schopen ulozit —
personal nemocnice, novou adresu

e anterogradni porucha deklarativni
paméti, proceduralni pamét je
zachovana



Postizeni hipokampalni formace a
entorhinalni kury u m. Alzheimer

Extreme Shrinkage of
Cerebral Cortex

Extreme
s Shrinkage of
\,@S Hippocampus
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Mozkova kura

Parietal

\Q
Flesure

* povrch koncového mozku
tvoreny Sedou hmotou

* oblasti primarni a asociacni
(sekundarni, terciarni)

* specifické oblasti —
limbické, recové
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Funkcni korové oblasti
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Senzorické oblasti

Frontal Lobe Parietal Lobe

Primary Motor Cortex Primary Somatic Sensory Cortex

Promotor Area

e poruchy v primarni senzorické
oblasti — elementarni
halucinace (akoasmata,
fotomy)

Occipital Lobe

Visual Cortex

e poruchy v sekundarni oblasti —
komplexni halucinace

Temporal Lobe
Primary Auditory Cortex

Auditory Association Area

e kombinované halucinace — vice sensory Specch e
smyslU

Visual Association Ares



Motorika

e primarni motoricka oblast —
vykonavani pohybu

* premotoricka oblast —
planovani pohybu

Frontal Lobe Parietal Lobe

Primary Somatic Sensory Cortex

Taste Ared

Occipital Lobe

Visua | Cortex

Temporal Lobe
Primary Auditory Cortex
Auditory Association Area

Sensory Speech Area
{(Wernick’s Area)

Visual Association Area



Rec
* Brockova oblast

e Wernickeho oblast
e fasciculus arcuatus

* Postizeni reci:
e cévni mozkové prihody
* neurodegenerativni onemocneéeni
e primarni progresivni afazie
* sémanticka demence
* logopenicka forma Alzheimerovy nemoci
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ni kdra

Prefronta

e klinicky

1. VMPFC - korové zpracovani emoci, nalada, afektivita
DLPFC — exekutivni funkce, kognitivni funkce
OFC — okruhy impulzivity, kompulzivity, kontrola impulz(
ACC — zameéreni pozornosti, emotivita
motoricka oblast — korova regulace aktivity

* Oblast zodpoveédna za regulaci chovani, inhibici
nezadouciho chovani, planovani, usudek, uceni atd.

U s W
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PFC u ADHD

ADHD: Core Symptoms Hypothetically Linked to Malfunctioning
Prefrontal Cortex

dorsal ACC

N\

/ e,

prefrontal motor orbitofrontal
cortex cortex



PFC u schizofrenie

Match Each Symptom to Hypothetically Malfunctioning
Brain Circuits

mesocortical/
prefrontal cortex

m limbi
esolimbic nucleus accumbens

reward circuits

aggressive
symptoms

dorsolateral
ventromedial \ prefrontal cortex
prefrontal cortex
orbitofrontal  amygdala
cortex
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,Frontalni syndrom”

e porucha nalady (tupa euforie, moria — VMPFC)

e porucha exekutivnich funkci (porucha planovani ¢innosti, rozdélené
na diléi kroky - DLPFC)

» porucha kontroly impulsU, desinhibice, familiérni a nevhodné
vystupovani, hyperoralita, poruchy chovani (OFC)

e porucha pozornosti (ACC)

e porucha dalSich kognitivnich funkci — syndrom demence frontalniho
typu s prevahou dysexekutivy a poruch chovani



Frontalni syndrom
American crowbar case

He is fitful, irreverent, indulging at times in the grossest profanity (which was not
previously his custom), manifesting but little deference for his fellows, impatient of
restraint or advice when it conflicts with his desires, at times pertinaciously
obstinate, yet capricious and vacillating, devising many plans of future operations,
which are no sooner arranged than they are abandoned in turn for others
appearing more feasible. A child in his intellectual capacity and manifestations, he
has the animal passions of a strong man.



everybody hates you for good reason

/

ANXIETY DEPRESSION
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