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Telencephalon = Cerebrum

« stredni cast (= telencephalon medium)
— rostralni usek Ill. komory
— pred foramen interventriculare

— ukonceny pomoci lamina terminalis
« frontalni ploténka upnuta na rostrum corporis callosi
» prfechazejici pfes commissura anterior az na chiasma opticum
« rostralni hranice di- a telencephalon

 |lateralni cast
— pars pallialis = pallium = cerebrum = hemisféry
— pars basilaris = nuclei basales = bazalni ganglia
* v hloubi hemisféry
— pars septalis = septum
» tésné pred lamingPtieaydireshisk 30.9.2015
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Septum = pars septalis

« septum pellucidum
— tenka dorzalni Cast oddeélujici postranni komory od sebe

— rozepjata mezi columnae fornicis a predni ’z corpus
callosum

— paroveé (2 laminy), vytvari cavum septi pellucidi
e septum verum
— bazalni Cast septa
— povrchova projekce = gyrus paraterminalis (neni tudiz
korovou oblastil)

— lateralne tvori medialni plochu predni roh postranni
komory

— kaudalne ji ukoncuje kolmo probihajici commissura
anterior

— funkce — uzce spojena s limbickym systémem
« dodava acetylcholin do hipokampu a corpus amygaloideum (Ch1)
— centrum hedonie (© radesti) 30.9.2015




lll. mozkova komora

medialni sténa
prednich rohu
postrannich komor

> septum verum

ORPUS CALLOSUM
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Bazalni ganglia = nuclei basales =
pars basilaris telencephal

tradicni koncept bazalnich ganglii
corpus striatum = neostriatum
— nucleus caudatus + putamen

nucleus lentiformis
— putamen + globus pallidus

globus pallidus = paleostriatum

corpus amygdaloideum = archistriatum

© David Kachlik 30.9.2015



Basal Nuclei [Ganglia] - Schema
Left Lateral View




Hlavni bazalni ganglia

* striatum = corpus striatum
— nucleus caudatus
— putamen

 globus pallidus = pallidum

— Medialis
— Lateralis

© David Kachlik 30.9.2015
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corona radiata

cornu ant. ventriculi lat.
capul nuclei candati
putamen (ncl. lentiformis)
commissura ant.

tractus cliacterius
corpus amygdaloideum
digitationes hippocampi
capsula int.

calcar avis

cornu post. ventricull .at.
plexus choroideus

cauda nuclet caudan

thalamus
fibrae arcuatae carebri
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Dalsi bazalni ganglia

ncl. subthalamicus (corpus Luysi)

substantia nigra

— pars compacta (A9)

— pars reticularis

substantia innominata Reicherti

— limbicka funkce

— centromedialni Cast corpus amygdaloideum
— ncl. basalis Meynerti (Ch4)

— striatum ventrale = nucleus accumbens

— pallidum ventrale

ncl. subbrachialis (area ventralis tegmentalis Tsai, A10)

© David Kachlik 30.9.2015



Bazalni ganglia (nuclei basales)

zakladni funkce: vyvareni motorickych vzorcu
striatum = corpus striatum (zihané téleso) = neostriatum

* nucleus caudatus (ocasaté jadro)
— caput, corpus, cauda
— provazi lateralni komoru

— AF: asociacni kura, caput hlavé z prefrontalni kary (kognitivni
funkce)

* putamen (skorapka)
— AF: motoricka kulra
— spojeno s ncl. caudatus pomoci

« striae (kolmo pres capsula interna)
* ncl. accumbens (septi) (ventrobazalne)

— morfologicky vytvafi spolecné s globus pallidus tzv. nucleus
lentiformis

— drazdéni vyvola hedonii (podobnou pocitum u heroinistd) = hodné
dopaminu z Tsaie © © David Kachlik 30.9.2015




BAZALNI GANGLIA (NUCLEI BASALES)

zakladni funkce: vyvareni motorickych vzorcu
poskozeni.

* mimovolni pohyby athetoidni (= pomalé, kroutive,
plazive, Splhave), svalova hypotonie

* mimovolni pohyby choreatické (= rychlé, neucelné
a nepravidelné pohyby jazyka, mimickych svalu a
HK), svalova hypotonie

Striatum ventrale = nucleus accumbens + mala cast
striata ventralne (bazalne) od commissura anterior

— aferentace z limbickeé kur ¥9
k30

icke kur othalamu a amygdaly

015



Medial surface of basal ganglia ¥

A Lateral surface of basal ganglia

9
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BAZALNI
GANGLIA
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Basal Nuclei [Ganglia]
Horizontal Sections through Cerebrum




TELENCEPHALON
frontalni Fez v arovni hypophysis cerebri




BAZALNI GANGLIA (NUCLEI BASALES)

Globus pallidus
» globus pallidus medialis + lateralis
« oddeleny pomoci lamina medullaris interna

* vyvojove pochazi ze subtalamu, od néhoz je oddéelen pomoci
capsula interna

- eferentace: GPM =» fasciculus + ansa lenticularis =» fasciculus
thalamicus =» thalamus

 GPL = fasciculus subthalamicus =» ncl. subthalamicus
poskozeni: omezeni az zastava pohybu, reci, ospalost az kataplexie

Pallidum ventrale = mala Cast globus pallidus zasahujici
ventralne(bazalné) od commissura anterior

Nucleus lentiformis = putamen + globus pallidus

* morfologicky pojem!

« oddéeluje je navzajem lamina medullaris externa
© David Kachlik 30.9.2015



Zakladni funkcni zapojeni
telencephala

BAZALNI GANGLIA

PARIETALNI

OKCIPITALNI LALOK
TEMPORALNI

VSTUPNI ‘ VYSTUPNI
—

P( THALAMUS

JADRA JADRA
FRONTALNI LALOK
Vstupni jadra Vystupni jadra
* nucleus caudatus « pars reticularis substantiae nigrae
* putamen - globus pallidus medialis
* nucleus accumbens - pallidum ventrale

Vnitfni (vmezerena) jadra
* globus pallidus lateralis
* nucleus subthalamicus
* pars cornpactesiibStehade nigrae
 area tegmentalis ventralis (ncl. subbrachialis)



. GPi GPe Put

Obr. 7.3. Somatotopické usporadani bazalni ganglii se podoba motorické koroveé reprezentaci —
»homunculovi«. GPe = globus pallidus pars externa, GPi = globus pallidus, Put = putamen, pars

interna, STN = nc. subthalamicusg DavidacaeHEKBOI g 20p5s0 et al., 2008)
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Left motor cortex

Corticostriate neuron

D4 receptors
(excitatory)

Precentral sulcus
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Left motor cortex__
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Funkce motorickeho okruhu:
iSi se v klidu a v prubéhu pohybu

V klidu (inhibice motoriky)

* 1. Nigrostriaticka dopaminergni draha je v
Klidu aktivni. Dopaminergni aktivita je
dostatecna pro utlum spontanni motoricke
aktivity BG.

« 2. Inhibicni uCinek maji take GABA-ergni
neurony pallida.

— InhibicCni pallidum je spontannée aktivni a tim je
tlumena aktivita motorickych jader thalamu a tim
neprimo aktivita motorické kury. Pfi poSkozeni

InhibiCnich drah se objevuji mimovolni pohyby navic
— tanec sv. Vita® (Huntingtonova chorea)

3. snizena aktivita motorického talamu
© David Kachlik 30.9.2015




Funkce motorickeho okruhu:

iSi se v klidu a v prubéhu pohybu

Pri pohybu (aktivace motoriky)

« Behem pohybu se zapojuji excitacni spoje do BG a
nasledné okruh do talamu

« Vystupni jadra BG fyziologicky tlumi motorickou aktivitu.
Pred provedenim pohybu vsak dochazi k aktivaci

motorické smycky neprimo pres ncl. subthalamicus
Luysi.

* — jadro je zapojeno do tzv. neprimeé drahy BG —
neprima motoricka draha BG je inhibicni.

* nepfima draha pusobi jako ,brzda“ na pfimou (vyrovnana
desinhibici talamu zpusobenou pfimou drahou)

Bazalnich ganglia se podileji na priprave, kontrole, mire
svalove napeti a na zastaveni pohybovéeho vzorce.
Stimuly pro zahajeni pohybu se objevuiji v kure s
predstinem nez v mogorlc%kxch okryzmh BG.

avid Itk 30.9.2015







Aferentace do BG

» cortex (vetsina)

* pars compacta substantiae nigrae
(=»striatum) (dopamin)

» area ventralis tegmentalis Tsal (dopamin)
(=»striatum ventrale)

 ncll. intralaminares thalami (=»striatum) —
fce nejasna

© David Kachlik 30.9.2015



motoricky obvod asocia¢ni obvod limbicky obvod

Obr. 7.2. Hiavni zapojeni mozkové kury a bazélnich ganglil, Motoricky obvod: BA 6 véetnd SMA=BA
4-posterolateralni putamen—posterolateralni globus pallidus pars externa a pars interna-dorzo-

lateralni ¢ast nc. subthalamlcus-vontrolatcrllnl thalamus le: Obeso et al,, 2006),
© David Kachlik 30.9.2015




MOZKOVA KURA
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zadni parietalni
prefrontalni

frontilni oéni pole

~_Okohybna klicka

|

|
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 zpracovani pohybu oCi v zavislosti na
zrakovych podnetech

* Spoje ze sb. nigra take do tecta a do RF
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Asociacni klicka

zadni parietilni

premaotoricka caput | clobus pallidus | nuclei thalami
| Llwe| poelel caudati | meclialis g {ventrales ant. ¢t |-
pre frontialni substantia nigra dorsales med,

« prostorova pamet a vyhodnocovani
efektivity motorického chovani

* spoje ze sb. nigra take do tecta a do RF
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BAZALNI GANGLIA (NUCLEI BASALES)

Substantia nigra Soemmeringl
- pars compacta - tvori dopamin, umoznuje
cinnost striata
- D1 receptory facilituji primy okruh BG
- D2 receptory inhibuji neprimy okruh BG
- pars reticularis - "pribuzna" bazalnich
ganglii, prevadi vliv striata na motoriku kmene
(RF)
- aferentace: striatum, ncl. subthalamicus
- eferentace: thalamus, RF, colliculus superior

© David Kachlik 30.9.2015



BAZALNI GANGLIA (NUCLEI BASALES)

* nucleus subthalamicus (= corpus Luysi)

— soucast subthalamu

— motoricky okruh BG stimuluje kuru

— NSt stimuluje GPM, jenz inhibuje Th

— neprimy okruh pres NSt (inhibici NSt) stimuluje
kdru

— leze: hemibalismus (hrubé nekoordinované
pohyby pletencovych svalu)

© David Kachlik 30.9.2015



BAZALNI GANGLIA (NUCLEI BASALES)

 Corpus amygdaloidum (= amygdala =
nucleus amgydalae) = archistriatum
— morfologicky a vyvojove nalezi v bazalnim
gangliim
— funkcCne a spojenim je soucasti limbického
systému

— je ulozeno v temporalnim laloku pred cornu
inferius postranni komory a pred cauda ncil.
caudati

— komplex jader
— pfi oboustranngm.zniksnbe? Mizi agresivita




BAZALNI GANGLIA (NUCLEI BASALES)

nucleus basalis
Mevnerti

rozptylené skupinky
cholinergnich
neuronu

zdroj acetylcholinu pro
kuru

morbus Alzheimer —
ztrata Ach aktivity a

degenerace neuronu
v kure

Nucleus Oculomotor

accumbens nucleus :
gyrus A g - formation

MNucleus
hasalis

Hippocampus

QA
— -
P \
Parasym

Dorsal
ganglion motor
nucleus
of v
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BAZALNI GANGLIA (NUCLEI BASALES)

nucleus accumbens
striatum ventrale

naléha na oblast septum verum a je zapojeno do
okruhu limbického systému

dostava dopamin mezolimbickou drahou z ncl.
subbrachialis (Tsali)

hraje dulezitou roli v mechanizmech zavislosti,
odmeny a poteseni, strachu nebo placebo
efektu

jadro zavislosti a touhy

centrum odmény@(, reward
David Kachlik 30/9.2015
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Level of section

Corpus callosum Septum pellucidum

Lateral
ventricle

Caudate
nucleus

Internal

Nucleus capsule

accumbens
Putamen

Substantia

Septal
area

Basal nucleus
of Meynert

Diagonal
Prepyriform band of Broca

area



BAZALNI GANGLIA (NUCLEI BASALES)

 Substantia Innominata Reicherti

= oblast neuronu ventrobazalné od

commissura anterior k povrchu polokoule

-> striatum ventrale

-> pallidum ventrale

-> rostralni Cast jader z corpus
amygdaloideum (medialni a centralni)

-> nucleus basalis Meynerti (= rozptylené
skupinky cholinergnich neuronu) — zdroj
acetylcholinu

© David Kachlik 30.9.2015




Level of section
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Third
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BAZALNI GANGLIA (NUCLEI BASALES)

« Claustrum (Zavora)

— sagitalni plotenka lateralne od ncl. lentiformis,
medialné od inzuly, bazalné od Cichové kury

— neni ve spojeni s ostatnimi bazalnimi ganglii,
ale vyhradné s mozkovou kurou!

— funkce — nejasna

© David Kachlik 30.9.2015



Bila hmota v pars basilaris

« Capsulainterna

— mezi thalamem + nucleus caudatus
(medialne) a nucleus lentiformis (lateralne)

— Crus anterius, genu, crus posterius

« Capsula externa

— mezi nucleus lentiformis (medialne) a
claustrum (lateralne)

« Capsula extrema

— mezi claustrum (medialné€) a kurou inzuly
(lateralné)

© David Kachlik 30.9.2015



CAPSULA INTERNA

truncus corporis callosi na horizontalnim rezu hemisférou

pars centralis
ventriculi lateralis

corpus nuclei caudati
crus anterius capsulae internae

tractus frontopontinus

putamen
radiatio thalami anterior

corpus fornicis fibrae corticonucleares

lobus pallidus .
g p genu capsulae internae
thalamus fibrae corticospinales
fibrae corticoreticulares
fibrae corticorubrales
claustrum fibrae corticothalamicae

radiatio thalami centralis
fibrae thalamoparietales

ventriculus tertius crus posterius capsulae internae

pars retrolentiformis cruris post. c.i.

cauda nuclei caudati pars sublentiformis cruris post. c.i.

splenium corporis callosi radiatio acustica

cornu temporale radiatio optica /Gratioleti/

ventriculi lateralis



Funkcni souvislosti BG

vyber z “predprogramovanych (naucenych)
motorickych planu/vzorcu”

e okruh BG = mechanizmus vybéru vhodnéeho
vzorce

e neschopnost vybéru — akinesia, hypokinesia
e Spatny vybér — hyperkinesia

Generovani (uéeni se) motorickym vzorcum

« programovani z nékolika motorickych fragmentu
do celku rutinnim pohybovych stereotypu

 mozkova obrna - porucha motorického programu

© David Kachlik 30.9.2015



CHOREA
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SYDENHAM’S CHOREA

Clinical Feature

- Complication of
Rheumatic Fever

- Fine, disorganized , and
random movements of
extremities, face and
tongue

- Accompanied by
Muscular Hypotonia

- Typical exaggeration of
associated movements
during voluntary activity

- Usually recovers
spontaneously

inci i ion: C s Striatum .
Principal Patihologic Lesion: Corpus Striatum in 1 to 4 months




HUNTINGTON’S CHOREA

Clinical Feature

- Predominantly autosomal dominantly
inherited chronic fatal disease
(Gene: chromosome 4)

- Insidious onset: Usually 40-50

- Choreic movements in onset

- Frequently associated with
emotional disturbances

- Ultimately, grotesque gait and sever
dysarthria, progressive dementia
ensues.

Principal Pathologic Lesion:
Corpus Striatum (esp. caudate nucleus)
and Cerebral Cortex
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HEMIBALLISIV

Clinical Feature

- Usually results from CVA
(Cerebrovascular Accident)
involving subthalamic nucleus

- sudden onset

- Violent, writhing, involuntary
movements of wide excursion
confined to one half of the body

- The movements are continuous
and often exhausting but cease
during sleep

- Sometimes fatal due to exhaustion

- Could be controlled by
phenothiazines and stereotaxic

Lesion: Subthalamic Nucleus surgery




Parkinson’s

Disease
Disease of mesostriatal

dopaminergic system

Muhammad Ali in Alanta Olympic normal
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Parkinson’s Disease - Paralysis Agitans

DOPAminergic Neuron

Clinical Feature (1)

Slowness of Movement

BRADYKINESIS

- Difficulty in Initiation and Cessation
of Movement




Parkinson’s Disease
Paralysis Agitans

Clinical Feature (2)

Resting Tremor
Parkinsonian Posture
Rigidity-Cogwheel Rigidity




PARS BASALIS TELENCEPHALI

= novy oddil zahrnuje utvary dfive roztrousené v ruznych
jinych oddilech, muze obsahovat struktury, které jsou
rovnez zahrnovany pod BG (napr. striatum ventrale)

« corpus amygdaloideum — vyvojové k BG, funkCné k LS
« claustrum — vyvojove k BG, funkCéne zapojeno
s mozkovou kurou

 (stria diagonalis, subsantia basalis), substantia
Innomnata Reicherti

e Cichova cast: insulae olfactoriae, bulbus olfactorius
(pedunculus, tractus, trigonum, tuberculum), striae
olfactoriae med.+lat., substantia perforata anterior

« pallidum ventrale + striatum ventrale (+ nucleus
accumbens)

e area SeptaIiS © David Kachlik 30.9.2015




TELENCEPHALON - VYVOJ

1 - lamina terminalis

2 - mesencephalon
, 3 - diencephalon
| 4 - strop 111 komory
' 5 - medialni sténa lateralni komory

6 - Il komora

| 7 - lateralni komora
| 8 - pallium
| 9 - pars basilaris telencephali
¥ 10 - foramen interventriculare Adonroi

avid?(asplf{i’:o 92015 1~ hypophysis (glandula pituitaria)
S
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1 - archiconex

2 - paleocortex

3 - paleostriatum

4 - capsula interna

5 - striae longitudinales corporis callosi
6 - gyrus dentatus

7 - gyrus parahippocampalis

8 - corpus callosum

9 - neocortex

10 - gyrus cinguli

11 - nucleus candatus

12 - tractus opticus

13 - corpus amygdaloideum {archistriatum )
14 - pallidum (paleostriatum)

15 - putamen (neostriatum)

16 - claustrum (neostriatum)

17 - bulbus olfactorius

18 - tractus olfactorius

19 - trigonum olfactorium

20 - uncus g. parahippocampalis
21 - thalamus



Zakladni funkcni zapojeni

PARIETALNI
OKCIPITALNI LALOK
TEMPORALNI

telencephala

BAZALNI GANGLIA

VSTUPNI

FRONTALNI LALOK

[

" JADRA

VYSTUPNI
JADRA

P( THALAMUS
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MOZKOVA KURA

Senzorimotoricka

klicka

elobus pallidus

substantia nigra

__‘

medizlis

somatosenzoricka | |
primarni motoricka I
premotoricka
suplementirni = putamen |-»=
motoricka oblast
t

HALAMUS

nuclei thalami |

wventrales Laj_]

zadni parietilni
prefrontalni

frontalni oéni pole

Okohybna klicka

-

nucleus
caudatus

1
globus pallidus |
medialis I

-
=

| moclei thalami
ventrales ant. ot

substantia nigra

dorsales med,

zadni parietilni
premotoricks

prefrontilni

Asociaéni klicka

caput

elobus pallidus
medialis

substantia nigra

nucled thalami
ventrales ant. et
dorsales med.

I=
1=

ei caudati [~

Limbicka klicka

medisilni a laterdlni

temporalni
hippokampalni formace ventralni pallid - _
i vemtrale nochei thalami
striatum sl il
predni Edst gyrus cinguli | — caput - ' nu:djulj; = | ventrales ant. ¢t
orbitofron tilni noclei caudati - mlgrn dorsales med.
1
. ’
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LATERALNI A MEDIALNI POHLED
NA CILOVE OBLASTI KURY CELNIHO LALOKU

suplementirni motorick# oblast
(senzoricko-motoricka kliéka)

\\

piedni éast gyrus cinguli

(limbicki klitka) 7 "‘" -

JI L y
” q i’ \‘H\q""ﬁ
y S

ﬂ%‘%ﬂﬂ o ¥
i
S
il
frontilni zrakové pole ‘\\ i‘!.“ﬁ'l \‘\

i
—

(okohybna klitka) Semm——— — j///
A o _—'_F‘_"_'F-__._L_‘-'—F"'_E;—-.:;F’ =
laterdlni prefrontilni kira T ﬁ = :
(asociaéni kli¢ka) & e nEp -

orbitofrontialni kara
(limbicka kli¢ka)




