TELENCEPHALON

Koncovy mozek....

...konec dobry...vsechno dobre
(rozuméj celé CNS) ©



Telencephalon = Cerebrum

 stredni Cast (= telencephalon medium)
— rostralni usek lll. komory
— pred foramen interventriculare

— ukoncCeny pomoci lamina terminalis
« frontalni ploténka upnuta na rostrum corporis callosi
» prechazejici 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
» tesne pred lamina terminalis



Basal Nuclei [Ganglia]

mm Horizontal Sections through Cerebrum

A

Cerebral cor
(gray matter

hypothalamus)




Septum pellucidum

tenka dorzalni cast septa
oddelujici

postranni komory od sebe
rozepjata mezi columnae
fornicis

a predni %2 corpus callosum

parove (2 laminy)

vytvareji cavum septi
pellucidi



SEPTUM
PELLUCIDUM

SEPTAL
NUCLEI




Ncll. septales

drive ,septum verum®

bazalni Cast septa tvorena 6 jadry
povrchova projekce = gyrus paraterminalis
(neni tudiz korovou oblasti!)

lateralné tvori medialni plochu predniho rohu
postranni komory

kaudalne je ukoncuje kolmo probihajici
commissura anterior

funkce: uzce spojena s limbickym systémem

— dodavaji acetylcholin do hipokampu a corpus
amygaloideum (Ch1l)

centrum hedonie (= radosti)




lll. mozkova komora

medialni sténa
prednich rohu
postrannich komor

> septum verum

CORPUS CALLOSUM




Bazalni ganglia = nuclel basales

zakladni funkce:

tlumivy (inhibicni) vliv na motoriku —
omezeni nadbytecnych pohybu
zahajeni volniho pohybu

regulace svaloveho tonu a zapojeni
posturalnich svalu

motoricka (nedeklarativni, proceduralni)
pamet, pohybové automatizmy



Bazalni ganglia = nuclel basales =
pars basilaris telencephal

tradicni koncept bazalnich ganglii
COrpus striatum = NeoStratum  gasu ucei (Gangia) - schema

Left Lateral View

— nucleus caudatus + putamen

nucleus lentiformis
— putamen + globus pallidus

globus pallidus = paleostriatum

corpus amygdaloideum
P yg —

corpus amygdaloideum = archistriatum



Bazalni ganglia = nuclel basales
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Cortex :

Corpus callosum

Lateral ventricle — Caudate nucleus Corpus
Thalamus — Putamen e
Internal capsule | Globus Lentiform

W pallidus nucleus

Third ventricle — Claustrum

Optic tract — Amygdaloid body

Hypothalamus




Hlavni bazalni ganglia

audate nucleus
(body)

 striatum = corpus striatum
— nucleus caudatus

— putamen
— 80 % GABAergnich neuronl w...c. 3 e

 globus pallidus = pallidum
— medialis (drive ,internus”)
— lateralis (drive ,externus®)
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corona radiata

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

tractus clfacterius

corpus amygdaloideum
digitationes hippocampi
capsula int.

calcar avis

cornu post. ventricull .at.
plexus choroideus

cauda nuclet caudati
thalamus
fibrae arcuatae cerebri

ce
globus pallidus (zvysck)



Prehled ncll. basales

hlavni dalsi

* striatum * claustrum

— nucleus caudatus ¢ corpus

— putamen amygdaloideum
+ striatum ventrale = * ncll. tegmentales

ncl. accumbens ventrales Tsal (A10)
» globus pallidus * ncl. basalis Meynerti
* ncl. subthalamicus (Ch4)

* NC

e substantia nigra
— pars compacta (A9)
— pars reticularis

pedunculopontinus



UlozZzeni nuclel basales

v hloubi hemisfery
lateralné: lobus insularis
medialne: diencephalon

obklopena bilou hmotou
celniho, spankoveho a
tylniho laloku mozkove
kury

nucleus caudatus provazi
ventriculus lateralis

— krome cornu occipitale




......

Nuclel
i basales

Head of

Thalomus
caudate nucleus

hypothalamus)

Lateral
geniculate

body
Putamen

Optic tract

Toil of coudate
Amygdaloid nucleus
nucleus



Bila hmota v pars basilaris

capsulainterna

— mezi talamem + nucleus caudatus (medialne) a nucleus
lentiformis (lateralné)

— Crus anterius, genu, crus posterius
capsula externa

— mezi nucleus lentiformis (medialn€) a claustrum
(lateralne)

lamina medullaris medialis

— mezi globus pallidus medialis (medialne) et lateralis
(lateralne)

lamina medullaris lateralis

— mezi globus pallidus lateralis (medialne) a putamen
(lateralne)

capsula extrema
— mezi claustrum (medialn€) a kurou inzuly (lateralné)



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



Striatum dorsale et ventrale (ncl. accumbens)
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Bazalni ganglia (nuclei basales) — striatum

striatum = corpus striatum (zihané téleso) = neostriatum

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

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

— experimentalni poSkozeni — ,leaping movements”
* putamen (skorapka)
— AF: motoricka kura

— morfologicky vytvafi spoleCné s globus pallidus tzv. nucleus
lentiformis

— drazdéni vyvola hedonii (podobnou pocitum u heroinistt) = hodné
dopaminu z Tsaie ©

* Spojeni obou pomoci:
— striae (kolmo pres capsula interna)
— ncl. accumbens (septi) (ventrobazalne)




Bazalni ganglia (nuclei basales) — striatum

zakladni funkce: vyvareni motorickych vzorcu

poskozeni:

* mimovolni pohyby athetoidni (= pomalé, kroutive,
plazivé, splhave), svalova hypotonie

* mimovolni pohyby choreatickeé (= rychle, 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 limbické kury, hypotalamu a amygdaly






Striatum ventrale

striatum ventrale = ncl. accumbens a prilehla cast
ncl. caudatus a putamen

22 % objemu striata

,centrum odmeny”

vyrazna aktivace v procesu zavislého chovani
zavislosti: alkohol, nikotin, drogy, gamblerstvi, sex

AF: z orbitofrontalni a pfedni cingularni kury; z
limbického systému (hippocampus, c.
amygdaloideum)

motoricka slozka emoci — soucast limbicke klicky BG



Funkce striata

e striatum dorsale

— selekce pohybovych a behavioralnich aktivit
(kontextualni a pro situaci vhodné aktivity)

— spousteni zamyslenych a potlaceni nechtenych
pohybu
« striatum ventrale (ncl. accumbens)
— uceni se a provadeni pohybovych aktivit souvisejicich
s odménou (reward)

— aktivace v situaci, ktera je povazovana za odmenu
(nikotin, alkohol, drogy, sex, gamblerstvi)



Globus pallidus

globus pallidus medialis + lateralis
oddeleny pomoci lamina medullaris interna

vyvojove pochazi ze subtalamu, od nehoz je oddelen pomoci
capsula interna

EF: GPM = fasciculus + ansa lenticularis = fasciculus
thalamicus = thalamus

GPL =» fasciculus subthalamicus = ncl. subthalamicus

poSkozeni: omezeni az zastava pohybu, feci, ospalost az

kataplexie

Pallidum ventrale = mala Cast globus pallidus zasahuijici

ventralne(bazalné) od commissura anterior

Nucleus lentiformis = putamen + globus pallidus

morfologicky pojem!
oddeluje je navzajem lamina medullaris externa



Basal Nuclei [Ganglia]
Horizontal Sections through Cerebrum




Zakladni funkcni zapojeni
telencefala

BAZALNI GANGLIA

PARIETALNI

OKCIPITALNI LALOK

- , L VSTUPNI VYSTUPNI N .
TEMPORALNI b JiDHA-__4 TADRA ﬂIHALAMLE

FRONTALNI LALOK

[

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

Vnitfni (vmezefena) jadra
» globus pallidus lateralis
* nucleus subthalamicus
* pars compacta substantiae nigrae
* ncll. tegmentales ventrales



Basal Ganglia(Main Mot Circuit) - Connections

Primary. Supplementarny.
VIOTOTIATEA 6 VIOTOIFATER
(M) (SMA)

STIRIATIUM
(RUtamen)

ansa
lenticularis

IHAITAVIUS PAEEIPIUY
Ve VA ge eV — (©2i)
lenticular
fasciculus




. 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. subthalamicus, Th = thalamus (podle: Obeso et al., 2008)




Primy okruh BG
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Left motor cortex

Corticostriate neuron

D4 receptors
(excitatory)

Precentral sulcus

SMA

VLN

Left motor cortex__

Corticostriate neuron

Dy receptors
(inhibitory)

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

v klidu (inhibice motoriky)

* nigrostrialni dopaminergni draha je v klidu
aktivni a dopaminergni aktivita je dostateCna pro
utlum spontanni motorické aktivity BG

* inhibicni ucinek maji take GABAergni neurony
globus pallidus
— inhibicni globus pallidus je spontanne aktivni, a tim je

tlumena aktivita motorickych jader talamu, a tim
nepfimo aktivita motorické kary

— pri poskozeni inhibicnich drah se objevuji mimovolni
pohyby navic — ,tanec sv. Vita“ (Huntingtonova
chorea)

 snizena aktivita motorického talamu




Funkce motorickeho okruhu:

iSi se v klidu a v prubéhu pohybu

pri pohybu (aktivace motoriky)

beéhem 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. neprimé 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 pohyboveéeho vzorce.
Stimuly pro zahajeni pohybu se objevuji v kufe s
predstihem nez v motorickych okruzich BG.







Aferentace do BG

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

— dopamin usnadnuje prenos na kortikostriatickych
synapsich

* nuclel tegmentales ventrales Tsal (dopamin)
(=»striatum ventrale)

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



motoricky obvod asocia¢ni obvod limbicky obvod

‘r. 7.2. Hlavni zapojeril mozkové kury a bazalnich ganglii. Motoricky obvod: BA 6 véetné SMA-BA
4-posterolateralni putamen—posterolateralni globus pallidus pars externa a pars interna-dorzo-
lateralni Cast nc. subthalamicus-ventrolateralni thalamus (podle: Obeso et al,, 2006),




MOZKOVA KURA

somatosenzoricl
primarni motoricka
premotoricka

Senzorimotoricka

suplementarnt

motoricka oblast

-

putamen

t
|

klicka

elobus pallidus
medizlis

THALAMUS

nuclei thalami |

substantia nigra

| el [

zadni parietilni
prefrontalni

Okohybna klicka

nucleus globus pallidus | | moclei thalami

medialis I g [vEntrales ant. et

frontalni oéni pole caudatus substantia nigra dorsales med.

L
- i L -
Asociaéni klicka
zadni parietilni

premntﬂrl cka caput : elobus pallidus nuelei thalami
Le| nuclet candati |- medialis g ventrales ant. ot

prefruntﬂln[ substantia nigra dorsales med.

Limbicka klicka

medisilni a laterdlni
temporalni

hippokampalni formace ventralni pallid - _
striatunm vemtrale nochei thalami
. a S .
predni East eyvrus cinguli | —% caput -~ !]"':ﬁmuu’ p | ventrales ant. ot
orbitofron tilni noclei caudati - mlgrn dorsales med.




~ Okohybna klicka

zadni parietilni
prefrontilni _ I R — . :
nucleus globus pallidus | ! nuclei thalami
ce - medialis ' Iventrales ant. ¢t |—
frontalni oém pole caudatus substantia m';:rui E dorsales med,

L

 zpracovani pohybu oCi v zavislosti na
zrakovych podnetech

* InhibiCni spoje ze pars reticularis sb. nigra
take do tekta (colliculus superior) a do RF



Asociacni klicka

zadni parietalni

[l'l'fmﬂ'mr' cka caput _ globus pallidus nuclei thalami
i . amcle caudats '__,._ meclizlis = VEntrales ant. et |—
pre frontalni substantia nigra dorsales mid,
J E— —_—— !I

» prostorova pamet a vyhodnocovani
efektivity motorickeho chovani

* spoje ze sb. nigra take do tekta a do RF



medizini @ laterdlni
temporalni
hippokampalni formace

Limbicka klicka

prodor Cast gyvrus cangul

orbitotron talng

ventrialn
striatum
caput
nuclel candat

peallid wm |
viemirale

lobus pallbdms
mediakis

suhstnmtin migra |

|

Bl

nucler thalami
ventrales ant. ¢t
dorsales med.

* vyjadreni emoci motorikou a visceralnimi

projevy




LATERALNI A MEDIALNI POHLED
NA CILOVE OBLASTI KURY CELNIHO LALOKU

suplementirni motorick# oblast
(ienznrlckn -motoricka kliéka)

piedni éast gyrus cinguli

(limbicka kli¢ka)
Q”"ffﬁ,ﬂj ‘

J"\

frontilni zrakové pole { || -
(okohybna klicka) =i ,f'"’

b4} - ___' [ )
T _,__;_ _.—-c""_"';r
laterdlni prefrontilni kira == ;
(asociacni klicka) S

orbitofrontialni kara
(limbicka kli¢ka)



Nuclel basales
Substantia nigra Soemmeringi

e pars compacta
* vmezerene BG
* tvori dopamin, umoznuje cinnost striata
* D1 receptory facilituji primy okruh BG
« D2 receptory inhibuji neprimy okruh BG
* pars reticularis
* vmezerene BG

* prevadi vliv striata na motoriku kmene (RF) k
lokomochni centru ve strednim mozku

- AF: striatum, ncl. subthalamicus
- EF: thalamus, RF, colliculus superior




Nuclel basales
Nucleus subthalamicus (corpus Luyst)

tvori subtalamus

aktivacni jadro neprime drahy

rusi inhibici thalamickych jader

motoricky okruh BG stimuluje kuru

NSt stimuluje GPM, jenz inhibuje talamus

neprimy okruh pfes NSt (inhibici NSt) stimuluje kuru
leze: hemibalismus (hrubé nekoordinované pohyby
pletencovych svall)

elektricka stimualce pri Parkinsonove chorobé



Nuclel basales
Corpus amygdaloideum (amygadala)

,amygdala = nucleus amgydalae = archistriatum®
morfologicky a vyvojove nalezi k BG

funkCne a spojenim je soucasti limbickeho
systemu

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

komplex jader
podminovani strachu, zlost
pri oboustranném zniCeni = mizi agresivita



~Substantia iInnominata Reicherti,

nove povazovan za obsoletni pojem

= oblast neuronu ventrobazalné od commissura
anterior k povrchu polokoule

e striatum ventrale
 pallidum ventrale

 rostralni cast jader z corpus amygdaloideum
(medialni a centralni)

* nucleus basalis Meynerti
— Ch1 — zdroj Ach pro mozkovou kuru

* stria diagonalis + ncll. striae diagonalis (Broca)
— Ch2+Ch3 — zdroj Ach pro hipokampus



Level of section

Lateral ventricle Cingulate gyrus Corpus callosum
Septum
pellucidum
Intenal
capsule
Caudate
nucleus

Dorsal septal

area and nuclei Putamen

Globus

pallidus

Stria terminalis and bed
nucleus of stria terminalis Anterior

commissure

Preoptic

e Substantia

innominata

Third
ventricle

Diagonal
band of Broca

Prepyriform
area Amygdala



Nuclel basales
Nucleus basalis Meynerti

rozptylené skupinky cholinergnich neuronu
pod urovni commissura anterior
zdroj acetylcholinu pro kuru (Ch4)

morbus Alzheimer — ztrata Ach aktivity a
degenerace neuronu v kure

Cholonergic neuro
in basal nucleus of Meynert



Level of section

Corpus callosum Septum pellucidum

Lateral
ventricle

Caudate
nucleus

Internal
Nucleus capsule
accumbens -
Putamen
Substantia

innominata

Basal nucleus Septal

of Meynert area
Diagonal
Prepyriform band of Broca
area

Anterior
amygdala



Nuclel basales
Nucleus accumbens

striatum ventrale

naleha na oblast septum verum a je zapojeno do
okruhu limbického systemu

dostava dopamin mezolimbickou drahou z ncll.
tegmentales ventrales (Tsai)

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

jadro zavislosti a touhy (,,craving”)
souvisi s kompulzivhim a impuzivnim chovanim
centrum odmeny (,reward")



Nuclel basales
Claustrum (= Zavora)

sagitalni ploténka lateralne od ncl. lentiformis,
medialné od inzuly, bazalné od Cichove kury

neni ve spojeni s ostatnimi BG, ale vyhradné
S mozkovou kurou!

funkce — nejasna
claustrum dorsale — propojeno s inzulou
claustrum ventrale — propojeno s allokortexem

vice vi prof. Druga



Funkcéni
okruhy
bazalnich

ganglii

Nauta
a Mehler

1966




Funkcni souvislosti BG

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

e okruh BG = mechanizmus vybéru vhodneho
vzorce

* neschopnost vyberu — akinesia, hypokinesia
« Spatny vybér — hyperkinesia

Generovani (uéeni se) motorickym vzorciim

« programovani z nékolika motorickych fragmentu
do celku rutinnim pohybovych stereotypu

* mozkova obrna - porucha motorického programu
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SYDENHAM’S CHOREA

Clhinical 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 Pathologic 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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HEMIBALLISM

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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Normal Pathologisch

.S B Parkinsonova
| | nemaoc Sarbas DL

Tremor syndrom 1817

 klidovy tres (tremor) — pravidelny, rytmicky,
pomaly

 svalova ztuhlost (rigidita) — ,ozubené kolo
(cog-wheel”)

* zpomalenost (bradykineze, hypokineze),

— Sourava chuze, malé krucky, zamrznuti,
vahani na pocatku chuze

* porucha rovnovahy
e demence




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




Wilsonova choroba (hepatolentikularni degenerace)

« autozomalne recesivne dedicna choroba
« postizeni plazmatického proteinu pro pfenos medi — ceruloplazmin

7y, 1]
eruv

: 4
Kayserav-Flei

Wilson's Disease
ATP7B gene in chromosome 13 \» Results:



