Telencephalon
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Telencephalon — koncovy mozek

1) Kuara (cortex)

Klra sestivrstevna — neocortex - 95%

Kdra trojvrstevna — paleocortex — cichova
. archicortex — hippokampalni formace

Prechody — mesocortex — napf. area 28 entorhinalni klira

2) Basalni ganglia

Striatum — ncl. caudatus + putamen + ncl accumbens

Globus pallidus internus + externus

Claustrum

Amygdala

I ncl lentiformis = globus pallidus + putamen




Na frontalnich fezech — predozadni orientace

Basalni ganglia - schema pohled z boku Thalamus kaudalné pribyva
Ncl. caudatus kaudalné ubyva

Ncl. caudatus Capsula interna mezi putamen a ncl. caudatus!

Thalamus

Putamen

o~

Globus pallidus

amygdala



Putamen

Thalamus

Hippocampus




MR Horizontalni rovina — basalni ganglia a thalamus

Putamen

Thalamus




MR frontalni rovina — basalni ganglia, thalamus a amygdala
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MR sagittalni rovina — basalni ganglia, thalamus, amygdala a hippocampus
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epiphysis

\'yvoj koncového mozku

Mozkové vacky maji

1) Basalni cast striatalni hrbolek — BG

2) Dorsalni ¢ast — pallium - kiira

3) Medialni ¢ast — lamina epithelialis —
lamina choroidea, lamina affixa thalami

4) Pred a pod foramen interventriculare
septum pellucidum, septum verum

f RHOMBEN
laming
terminalis




Vyvoj telencephala — plast’ (pallium) a striatalni hrbolek

Parietal lobe

Occipital lobe
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1 Pallium (P)
[:] Subpallium (S)

Savci a ptaci mozek

Mouse embryo

Pigeon adult

Chick embryo




Porovnani ptaciho a lidského mozku

a Songbird Human
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F.K. Studnicka, 1896

Kostnaté ryby

Evaginated Everted

Embryo

Figure 2.16 Telencephalic Evagination versus Eversion In most vertebrates, the
telencephalon evaginates during development to form the cerebral hemispheres (top
left). In ray-finned fishes, however, the telencephalon does not evaginate. Instead, its
dorsal portion folds outward in what is called an eversion process. In such an everted
telencephalon, the mediolateral positions of the dorsal telencephalic (pallial) areas are
reversed relative to what they are in an evaginated telencephalon. Abbreviations: DP =
dorsal pallium; LP = lateral pallium; MP = medial pallium; SubP = subpallium. (After
Holmgren, 1922.)
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Pallium — medialni — archicortex — limbicky systém
dorsdlni — neocortex — 90% kury

lateralni — paleocortex — ¢ichova klra BMP
ventralni — amygdala (BL)
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Clones of
intrinsic cortical
progenitors

GABA*
neurons

Korové neurony pochazeji
a) z subventrikularni zény #
b) Ze striatdIniho hrbolku (inhibi¢ni interneurony) 0




Migrace neuronl z ventrikuldrni zony

Pial surface
o IANVAL/AN

Cerebral cortex

Radialni glie




Pohled shora

Neocortex
Paleocortex
Archicortex

Vyvoj kury telencephalického vaéku v céasném
embryonalnim obdobi ( Petrovicky)



\‘,,/ Rezy vyvijejici se

hemisférou

Neocortex
Paleocortex
Archicortex

Vyvoj kury telencephalického vacku pozdéjsi v casném
embryonadlni obdobi ( Petrovicky)



Frontalni rezy telencephalem v rostro-caudalnim poradi

Ac — ncl. accumbens Hip — hippocampus

Am —amygdala Hy - hypothalamus

ATH - pfedni jadra thalamu In —inzula 3 } o .
CD-ncl caudatus mTH — medialni jadra thalamu c¢ervené basalni ganglia
Cl = claustrum ITH — lateralni jadra thalamu rizové limbické struktury
F —fornix Put — putamen

GP —globus pallidus SPT —septum verum

V — lateralni komora



Frontalni rezy telencephalem

Am —amygdala In —inzula

ATH - predni jadra thalamu MTH — medialni jadra thalamu

CD-ncl caudatus NR- nucleus ruber

Cl = claustrum ITH — lateralni jadra thalamu

CL- Acl. subthalamicus Put — putamen . . L )
CM — corpus mamillare SN- substantia nigra cervené basalni ganglia

F —fornix SPT — septum verum rtzoveé limbické struktury
GP - globus pallidus V - lateralni komora

Hip — hippocampus Zl - zonaincerta

Hy — hypothalamus



Frontalni rez pres komory

pars centralis ventr lat.

g.cinguli ——>

stria terminalis

stria med.———*Y

thalami

ventr. Il

cornu temporale
ventriculi lat.

Lo S

hippocampus

l/ulclu collateralis

Obr. 58.: Frontalni ez mozkem se zachycenou postranni a treti komorou.
Komory srafované, tela choroidea silné vinité.

fimbria hipp.

g.dentatus ’7 i
sulcus hippocampi

q. parahippocampalis

CC - corpus callosum, GP - globus pallidus,
CD - caudatum, HY - hypothalamus,
Cl - capsula interna, Th - thalamus.

F - fornix,



Bazalni ganglia

Vstupni jadra: Caudatum
putamen
striatum ventr. (ncl accumbens)

Vstup z kary, amygdaly, thalamu a SN + raphe

Vystupni jadra: Substantia nigra ret.,

globus pallidus pars interna,

pallidum ventrale

Vystupy do thalamu, RF nebo tecta



Neurogenese v basalnich gangliich

* In most mammals, neurons are added throughout life in the hippocampus and olfactory bulb. One area
where neuroblasts that give rise to adult-born neurons are generated is the lateral ventricle wall of the
brain. We show, using histological and carbon-14 dating approaches, that in adult humans new neurons
integrate in the striatum, which is adjacent to this neurogenic niche. The neuronal turnover in the striatum
appears restricted to interneurons, and postnatally generated striatal neurons are preferentially depleted in
patients with Huntington’s disease. Our findings demonstrate a unique pattern of neurogenesis in the adult

human brain. Leonie Welberg Nature Reviews, April 2014

U dospélych savcu prokdzana neurogenese v hippocampu a bulbus olfactorius nyni nové interneurony ve striatu



Tvorba interneuronu ve striatu

Neurogenesis in the striatum of the adult human brain

Lateral ventricle
Striatum

Lateral ventricle
wall

E

putative 5 aduit-born

* " neuroblast F® striatal neuron

Leonie Welberg Nature Reviews, April 2014



Neurogenese v lidském striatu

Zatimco u hlodavct migruji nové neurony do ¢ichového bulbu a
ve striatu se objevi jen za patologickych okolnosti,
u Clovéka se v ¢ichovém bulbu nové tvorené neurony

nenachazi, ale putuji z ventrikuldrni zony do striata (Ernst et al.,
2014).

Off the Beaten Track: New Neurons in the Adult Human
Striatum
*Gerd Kempermann

Nourogenesis highway In rodents

Roktral
Mg Rty
Misam

DO NOT
Emergoncy ENTER

axit only!

Striatum

Neurogenesis highway in humans

All neuroblasts
exit here!

Striatum



http://www.sciencedirect.com/science/article/pii/S0092867414002268
http://www.sciencedirect.com/science/article/pii/S0092867414002268#bib5

Typy neuronu ve striatu

1) ,,spiny” neurony
Projekcni neurony s trny 90%
Obsahuji GABA — tlumi

2 typy (D — je receptor pro dopamin)
D1 - GABA+ Substance P+ dynorfin
Soucast primé drahy BG

D2 -GABA+ enkefalin

Soucast neprfimé drahy BG

(D3 — v ncl. accumbens limbicky systém

2) Interneurony
A) Cholinergni - velké

B) GABA ergni—malé http://www.ritholtz.com/blog/wp-content/uploads/2010/11/Spiny-neuron.png
Také obsahuji neuropeptidy a NO




Pallidum externum + Pallidum internum

Prikaz substance P Prukaz enkefalinu

D1 neurony striata projikuji do Pallidum internum D2 neurony striata projikuji do Pallidum externum

Oblast bez obarvenych NEPRIMA CESTA
axonu

PRIMA CESTA




| PROJEKCNI BUNKYJ

GABA + P
Dy l
2
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DOPAMIN GPi
‘ SNr
redukce u
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Schema prof. Petrovického



Vatrix (80%, AChE, SubstP, calbindin)

Striosomy
v caudatu a
v putamen.

Striosome—matrix chemoarchitecture and
striatal connections

The striosome-matnx compartmentalization first
recognized by transmitter histochemistry tums out to
be an architecture to which virtually all input—output

a Striosomy enkefalin

Pri barveni acetyl-
cholin estherasou

. CAUDATE N.

S+M kura F+Limb kura
Thalamus SN

SNr SNc
GP

Schema prof. Petrovického

vyniknou jako

svétlé (slabé barvi-

telné - hvézdicka)

okrsky, obklopené

silné barvitelnou
matrix.

Fig. 2. Photograph of a thin coronal section through the stnatum of the human
brain, stained for the enzyme. acetylcholinesterase (AChE), The main tiucier of
the stmatum are shown [caudate nucleus. putamen ang veotral stratum
(V.STR )], together with the plate of internal capsule fibers (INT CAP ) that
largely separates the caudate nucleus and putamen. Asterisks mark exampiles
of AChE-poor striosomes. which are surcounded by the AChE-nch extrastrio
somal matnx, Scale bar s & i



Hlavni okruh BG

———p AKTIVACE -GLUTAMAT
—p UTLUM - GABA

Striatum
TH

Pa int
SN ret




Okruhy BG

Hlavni okruh — 4 varianty
Vedlejsi okruhy - 4

http://upload.wikimedia.org
/wikipedia/commons/9/9¢e/B
asal_ganglia_circuits.svg

<




Okruhy BG

——+ AKTIVACE -GLUTAMAT
— UTLUM - GABA

Zpét do kary
Glutamat

7 kl‘]ry |
Glutamat |

Hlavni okruh

/ -

Striatum D1 )

p

Paint |
SN ret




Okruhy BG

Vedlejsi striato pallido
subthalamicky okruh

/ kdra \

Striatum D2

TH

Paint |
SN ret

L]

Ncl. subthalamicus

Pa ext

NEPRIMA CESTA — TLUMI NECHTENYPOHYB

Zkary 1
Glutamat |

=,

Zpét do klry
Glutamat




Okruhy BG

Vedlejsi okruh nigro striaticky

— . AKTIVACE -GLUTAMAT
— UTLUM - GABA

/ kdra \

D1 Striatum D2 TH

p

Zpét do kilry
Glutamat

Z klry |
Glutamat |

Paint |
SN ret

SN comp




/meny pri
Parkinsonove
chorobé

Chybi dopaminergni neurony SN comp




Hlavni okruh spoju
basalnich ganglii

CORTEX

+/ v\+

STRIATUM THALAMUS

PALLIDUM
internum

SUB. NIGRA
reticulata




Funkce BG - tzv. zpracovaci okruhy

1) Rizeni hybnosti

* |niciace pohybu a fazeni impulst pro hybnost

* Rizeni automatickych a nauéenych pohyb(i

* Zména pohybového vzorce

* Planovani a opravy pohybu béhem jeho provadeéni

* 2) regulace kognitivnich a afektivnich funkci



Funkcni varianty hlavniho okruhu bazalnich ganglii

1)SENZORIMOTORICKY
2)OKULOMOTORICKY

. 3)ASOCIACNI

% 4)LIMBICKY

Kortiko-striaticka projekce z frontalniho a limbického laloku

Striatum
kal:déulné Striatum (Heimer Anatomy of Neuropsychiatry)

rostralné




CILOVE OBLASTI KURY V JEDNOTLIVYCH FUNKCNICH OKRUZICH

1)SENZORIMOTORICKY
2)OKULOMOTORICKY

4)LIMBICKY

Martin, Neuroanatomy



1) Senzori-motoricky okruh

CORTEX

+ / N\+
.STRIATUM THALAMUS -

N4

PALLIDUM
internum
SUB. NIGRA
reticulata

Zpracovani poveld pro provadéni pohybi

hlavné koncetinami a trupem



2) Okulomotoricky okruh

v\+

CORTEX
Y
STRIATUM
PALLIDUM
infernum
SUB. NIGRA
reticulata

THALAMUS ’

Ve

Provadéni pohybt o¢nimi bulby, hlavné v zavislosti na

zrakovych privodech




3) Asociacni okruh

CORTEX

STRIATUM THALAMUS -
—~ \\ /,-

PALLIDUM
internum
SUB. NIGRA
reticulata

Ovliviiuje prostorovou pamét’ a je zapojen do

vyhodnocovani efektivity chovani




4) Limbicky okruh

+ /

STRIATUM THALAMUS .

s

v\+

PALLIDUM
internum

SUB. NIGRA
reticulata

Vyjadreni ruznych emoc¢nich stavua jak

motorikou, tak i visceralnim projevem




Struktury limbickeho okruhu BG

Nucleus accumbens — ventralni striatum — zapojen v ,,systému odmeény“

17

VTA ventralni tegmentalni area (A10) — ncl. accumbens — prefrontalni kura ,ciq;

Vzestup hladiny dopaminu pfi oCekavani libych pocitdi  sprpelf
pfi neoCekavané odmené

Pokles prfi nedostatku ocekdavané odmény e
T 5 CDcaput ™

+ corpus callosum

-

| g

vontriculus
lateralis

A.Ger.med.




Zapojeni ncl. accumbens

Prefrontalni k(ira

Asociacni kura

Limbicka kdra

SEROTONIN

RAPHE

» GPventr

THALAMUS



Cholinerni neurony (Ch1-2) — Ach do hippocampu
Limbicka struktura spoje s hypothalamem, hippocampem cCichovymi oblastmi a amygdalou

Septum verum

.
# caudatum

Na medialni strané hemisféry je vidét jako gyrus paraterminalis



Septum verum

Commissura anterior




Frontalni rez pres commissura anterior — substantia innominata

Monro pl.¢hor A

V.th-stro

Ci

Fs




Oblast basalniho telencephala ventralné od commissura anterior

SU bSta ntia Innominata Obsahuje : pallidum ventrale — limb okruh BG
ncl. basalis Meynerti Ch4 — Ach do neokortexu
extended amygdala — ,vytazena centralnia medialni
jadra amygdaly
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str. 257

Horizontalni fez pres capsula interna




str. 257

Fig. 56: Internal capsule in horizontal section through cerebrum

Internol capsule und its fibres are designoted by numbers

1 - 1. tronto: pontinus (fills anterior romus of the copsule),

2 - tr. cortico-nucleoris (in genu of the copsulel,

3 tr. cortico-spinalis for spinal centres of the upper limb,

4 tr. corlico-spinalis for spinal centros of the lower limb,

5 - tr. thalomo-corticalis (sensory pothwoys),

6 - Ir. parieto-occipito-temporo pontinus,

7 - 1r. geniculo-corticalis [rodiatio oplico, from corpus geniculotum lalerole),
& - tr geniculo-corticalis {rudiotio acustica, lrom corpus geniculotum mediole)
C - nel coudatus,
Cl - cloustrum,

e - copsulo exlerna,

F - {eenix,

fa - forceps anterior,

Ip - forceps posteriorn
ncl lentiformis,
tholamus,
veniriculus,
copsulo exiremo,

L-

x -



Frontalni rez pres komory

C/ pars centralis ventr lat.
g. cinguli ——> >
CcC

/ stria terminalis
O .'////”"’

/r, ,, cornu temporale
fimbria hlpp./

ventriculi lat.

g. donhtus
sulcus hnppocampu om-n.ntu collat.

hippocampus

q. parahippocampalis /
ulcus collateralis



Frontalni fez pres komory

pars centralis ventr lat.

g. cinguli ——> . , . . T
Struktury vzniklé z lamina epithelialis

stria terminalis

Tela choroidea ventr. lat

stria med.———*Y

, Lamina affixa thalami
thalami

Tela choroidea ventr Ill.

ventr. Il

cornu temporale

ventriculi lat.
fimbria hipp.

g.dentatus

eminentia collat.
hippocampus

l/ulcus collateralis

Obr. 58.: Frontalni ez mozkem se zachycenou postranni a treti komorou.
Komory srafované, tela choroidea silné vinité.

sulcus hippocampi

q. parahippocampalis

CC - corpus callosum, GP - globus pallidus,
CD - caudatum, HY - hypothalamus,
Cl - capsula interna, Th - thalamus.

F - fornix,



Vedlejsi okruhy basalnich ganglii

Striato - nigralni
Subthalamicky
Striato-pallido-subthalamicky (neprima cesta)

Dvouneuronovy pallido-retikulo -thalamicky (+nigro-tecto -thalamicky)




Striatonigralni okruh

CORTEX

S =
%
{ ( i ' \l"\ \l"".
v'. l" "n .'g

GPe B _.., ............ > GGP1

v i
CL i SNR

Substantia nigra pars compacta - dopamin Poskozeni — parkinsonismus



Subthalamicky okruh

Primé propojeni kury a ncl. subthalamicus

_| CORTEX

STRIATUM THALAMUS

GP1 — AKTIVACE GLOBUS PALLIDUS

SNE Poskozeni ncl subthalamicus :
hemibalismus

Ncl. Subthalamicus

(corpus Luysi) RF




Schema svazk( subthalamu

H1- f.thalamicus
H2-f.lenticularis
H - f. prerubralis
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Subth

16

Topl




CL — ncl. subthalamicus




Striato-pallido-subthalamicky okruh - neprima cesta

CORTEX
/ '\

l'. .l" I.'l .lll
[

» STRIATUM THALAMUS

._ / Brani neplanovanym pohybim




Dvouneuronovy pallidothalamicky okruh
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Primy a nepfimy okruh BG
+ vedlejsi okruhy
(nigrostriaticky,

pallido-retikuldrni) \ < 0 ‘ i
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— Paint




Hlavni mediatory ve spojich basalnich ganglii
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Zapojeni basalnich ganglii v systému motoriky - priznaky poskozeni

ATAXIE

ATHETOSA

THALAMUS [,

» TEC
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MEDULLA SPINALIS
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Obr. 38.: Schema zikladnich funkci — facilitace (+) a inhibice (-) — basalnich
ganglii ve vztahu ke striatickym medidtorim (volng podle Reiner.
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Claustrum — bohaté spoje s klirou i thalamem
Pravdépodobné integrace multisenzorickych signalt

Claustrum - role v motorickém uceni

1) Novy stimul pro senzorimotorickou nebo asociacni ktru
aktivuje druhostranné claustrum, pokud je dost vyznamny

2) prepoji ho claustrum do limbické klry a ta ho zpracuje

3) Limbicka kura aktivuje druhostranné claustrum

4) Claustrum zaméri pozornost senzorimotorické kury na
stimul

5) Aktivovana klra vysle signal do striata, aby spustilo
motorickou odezvu na stimul

immunoreactivita
Gng2 - G protein gamma 2 subunit (Gng2)-ir (Mathur et al., 2009).
a parvalbumin

http://journal.frontiersin.org/Journal/10.3389/fnsys.2014.0004
8/full

...................

potkan


http://journal.frontiersin.org/Journal/10.3389/fnsys.2014.00048/full#B57

DBS pallidum internum pro jinak
nelécitelnou dystonii

© Medtronic, Inc, 2008



Deep Brain Stimulation Target in the Globus Pallidus Based on Retrospective Analysis of the Site of Effective Electrode Contacts and Modeling of Stimulation Fields
Magnetic resonance imaging was used to identify the location of the deep brain stimulation electrode (shown as multicolored rod) in patients with generalized
dystonia due to mutation in the DYT1 gene (A) and coregistered into a common atlas space (B). The stimulation field for the effective electrode contact in each patient
was modeled (C). A probabilistic volume in the posteroventral aspect of the globus pallidus pars interna was identified that could be used to guide future electrode
placement or programming. Colors indicate the proportion of electrodes activating a given voxel location, with hotter colors corresponding with a higher probability of

activation (D through F). Modified with permission from Cheung et al. 16


http://app.jamanetwork.com/#nrv150001r16

Cévni zasobeni basalnich ganglii

arterie lenticulostriaticae
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NEOCORTEX

* Laminarni usporadani— 6 vrstev

* 10 — 20 miliard neuronu
* 95 % povrchu hemisféry




Kdra Sestivrstevna — neocortex - 95%
Kdra trojvrstevna — paleocortex — Cichova
archicortex — hippokampalni formace
Pfechody — mesocortex — napf. area 28 entorhinalni klra Sagitalni rezy hemisférou

pocatecni stav:
neocortex (Sipky)
tlaci na archicortex,
ktery je zevnitr
utlacovan rostoucim
corpus callosum
(Cervena ¢arkovana
cara)

epiphysis

RHOMBEN

pokrocily stav:

horni ¢ast archicortexu
je utlacena (Carkovaneé)
neocortexem a callosem,
dolni ¢ast se pretvari

8 v hippocampus

MED.OBL



Brodmannova cytoarchitektonicka mapa neokortexu




Funkcni korové oblasti

Broca=44,45 _— 4
. A2=42, 22
| - ok .

A1=41‘/



v

Doplnkova motoricka oblast

Funkcni korové oblasti

Limbicky lalok

Vi=17
fissura calcarina

Teckované paleocortex = Cichova kira
bulbus a tractus olfactorius, striae olfactoriae,
trigonum olfactorium, ¢ast uncus g. parahippocampalis



Cichova k(ira

e rhinencephalon = paleocortex = piriformni kura




Zakonceni Cichove drahy v neocortexu

C ) dowk
- makake

Informace jde pres paleokortex, amygdalu, thalamus (MD)




fMR — zakonceni Cichove drahy v neokortexu




Anterior

Posterior

APC PPC

Pyramidal cell

C - Schema usporadani piriformni kdry
V 2. A 3. vrstvé jsou pyramidové bb

&
o
(1]
2
o3
o
(8]
~
O
2
—
o
(2}
-
"__‘
Q
=

Nature Reviews | Neuroscience

Paleocortex

OB bulbus olfactorius

LOT — tr. Olfactorius+ stria olfactoria lat
AON ncl. Olfactorius anterior
OTUB tuberculum olfactorium
APC- predni piriformni klira

PPC- zadni piriformni ktira

AM amygdala

EC- entorhindlni klira - mesocortex
HP — hippocampus archicortex
OFC — Cichova oblast neokortexu

Jay A. Gottfried

ws Neuroscience 11, 628-641 (September 2010)

V1. vrstvé aferenty z bulbu (do APC) a aferenty z jinych casti primarni ¢ichové kiry i dalSich asociacnich oblasti (do PPC)






g. cinguli

g. parahippocampalis




Archikortex —1) cornu Amonis = hippocampus
(hipokampalni ) subiculum = horni plocha g.parahippocampalis
formace)

3) gyrus dentatus

ZUstal medidlné v temporalnim laloku a uvnitr dolniho rohu lateralni komory
Supracommissuralné — indusium griseum a.striae longitudinales
Precommisuralné —taenia tecta v area subcallosa Fornix= hlavni podkorovy eferent




Archikortex

2a) cornu Amonis = hippocampus

3 ) subiculum = horni plocha g.parahippocampalis
43) gyrus dentatus

SOUCAST LIMBICKEHO SYSTEMU
EMOCE, PAMET

Obr. 41.: Poltled ma hip okampus sdorsilni strany,
Toou odste anny vaschny steuktuey, kterd hapokampus kol (volnd podle Niewwenhuysd) .



str. 257
Bild hmota hemisfér: s
Asociacni
: T, - -
Komisuralni a
Projekcni vlakna EHEN
-—~Th
‘ofp




Horizontalni fez pres
capsula interna

fevma

" 4

{-%;.- radiatio thalami
ant.. sup.. post.

radiatio
optica




Komisuralni viakna

Corpus callosum — rostrum, genu, truncus, splenium
Commissura anterior — predni ¢ast Cichova, zadni spojuje temporalni laloky kromé sluchu a archicortexu
Commissura fornicis — spojuje archicortex

Commissura anterior

E H

Copyright @ 2007, 2000, 1995 by Mosby, an affiliate of Elsewvier Inc. All rights reserved.



Komisuralni vlakna

Commissura fornicis

Splenium corporis callosi




Kratka asociacni vlakna — fibrae arcuate spojuji sousedni gyry

Dlouha asociacni vliakna

Spojuje recCové a sluchové oblasti

Fasciculus arcuatus 4

¢ 3
1- fasciculus uncinatus 1- fasciculus uncinatus
2-f. fronto-occipitalis superior nad ncl. caudatus 2- cingulum
3-f. longitudinalis superior nad inzulou 3-f. longitudinalis inferior "~
4-f. occipitalis verticalis 4- genu corporis callosi
5-sulcus centralis 5-commissura anterior

6-splenium corporis callosi



Dlouhé asoclacni drahy v prumétu na zevni (A) a vnitfni (B) stranu
hemisféry.
1 - fibrae arcuatae

2 - fasciculus longitudinalis or (arcuatus)
3 -fasciculus fronto-occ erior

4 -fasciculus uncinatus

5 - fasciculus occms verticalis

6 - cingulum

7 - fasciculus longitudinali inferior {occipito-temoralis )

8 - fasciculus fronto-occipitalis inferior




isthmus rhombencephali
25 days 35 days 40 days

flexura cephalica pontinni ohbi
\

Yal

6 months

exura cervicalis

insula

Vyvoj hemisfer — sm

pital lobe

Temporal lobe



Pohled shora

Neocortex
Paleocortex
Archicortex

Vyvoj kury telencephalického vaéku v céasném
embryonalnim obdobi ( Petrovicky)



\‘,,/ Rezy vyvijejici se

hemisférou

Neocortex
Paleocortex
Archicortex

Vyvoj kury telencephalického vacku pozdéjsi v casném
embryonadlni obdobi ( Petrovicky)



Clones of
intrinsic cortical
progenitors

GABA*
neurons

Korové neurony pochazeji
a) z subventrikularni zény #
b) Ze striatalniho hrbolku (inhibicni interneurony).




Migrace neuronl z ventrikularni zony

Pial surface
] \ ‘ YU

Cerebral cortex

Radial glial cell




Vyvoj klry a basalnich ganglii

Pallium — medialni — archicortex — limbicky systém
dorsalni — neocortex — 95% kury

lateralni — paleocortex — ¢ichova klra BMP
ventralni —amygdala (BL) Wnt
(caudodorsal)
roof/hem (lateral)

Striatalni hrbolek
medidlni - GPal, ncl. basalis Meynerti (Ach)
lateralni - Striatum(ncl. Caudatus + putamen

kauddlni - Amygdala (CM)

o)

Fof

=~

(anterior or rostral)

Shh
(rostroventral)




Cortex cerebri — pallium
Gyrifikace

Obr. 37.: Schema gyrifikace na mediali stramé hemisfery.
Sulei: wiz obr. 31.
Gyri:
| — praecertralis, 2 — postcentralis, 3 — frontalis su- petior, 4 — frontalis medius, 5 —
frortalis inferior (vedlej 8 ramena fissura lateralis cerebn ho déli na pars opercularis —a,
pars triangularis — b, pars otbitalis — c), 6 — lobulus parietalis superior, 7- lobulus

Ol 36 Sclieia gyiifilsice ra Tl ke sisiry: parietalis inferior, 8 — supra- marginalis, 9 — angularis, 10 — otbito-frordales, 11 — occipi-

Sulci: tales, 12 —ternporalis superior, 13 —temporalis medius, 14 —tetnporalis inferior, 15 -

A — centralis (Rolandi), B — praecentralis, C — postcen- tralis, D — frortalis superior, E - frontalis superior (viz 3), 16 —1o- bulus patacentralis, 17 — praecuneus, 18 — cuneus, 19—
frontalis inferior, F — fissura lateralis cerebri (Sylvii), G — parietooccipitalis, H - occipi- totetnporalis medialis (= lingualis), 20 - parahippocarmpalis, 21 -
tmmh;nwm&r’ I ‘E“:ﬁ:l@h;mmrr ‘Omgl;‘j‘h’ K= ﬁ‘*.su;a w@"{“f - occipitotemporalis lateralis, 22 —uncus g. parahippo- cammpalis, 23 — ambiens, 24 -
E;j,r}g?ns e R e s semilunaris, 25 — cinguli, 26 —rectus, 27 — subcallosus (=area subcallosa), 28 — fimbria

hip- pocampi pfechdzejici do fornixu, 29 — commissura posterior, 30 — cotrtri ssura
anterior, 31 — dertatus, 32 — fasciolaris, 33 — indusium griseum corporis callosi.
Hvézdicka — g paraterrmimalis (=powrch septa).

wz obr. 37.



Funkcni korove oblasti lateralni strana hemisféry

premotoricka kiira primarni motoricka kara

primarni senzitivni kira

......

Brocova motoricka
recova oblast

primarni sluchova klra



FunkcCni korove oblasti medialni strana hemisféry

primarni motoricka kura

doplrikova motoricka oblast L e
primarni senzitivni kura

primarni zrakova kura



Funkcni korove oblasti

PM M1 3 1 ? S1

Frontalni okohybné pole

Brocova motoricka
recova oblast

Vi

PF

V2

Chutova korova oblast

Wernickeho oblast
Al A2 porozuméni fedi



Peroperacni
pohled na kuru
temporalniho
laloku

FIGURE 69. Right temporal lobe exposure for standard ana-
tomic temporal lobectomy and amygdalohippocampectomy.

1, inferior temporal gyrus; 2, middle temporal gyrus; 3, superior
temporal gyrus; 4, sylvian fissure.



Neocortex, 6 vrstev

Mikroskopicka stavba klry



Mikroskopicka stavba klry
Barveni kresylvioleti




Hippocampus = Archikortikalni struktura 3 vrstvy

.
¢







Paleocortex... 3 vrstvy







Korové
vrstvy

neokortex

Golgi stain Nissl stain

Weiger! skain

I. Lamina molecularis —
interneurony

Il. L. granularis externa — asociacni
neurony

Ill. L. pyramidalis externa —
commissuralni neurony

IV. L. granularis interna — pfijima
thalamokortikalni viakna

V. L. pyramidalis interna — projekcni
neurony (bazalni ganglia, mozkovy
kmen, micha)

VI. L. multiformis -
Kortikothalamické neurony

AN b4 A AR J‘g’ s ‘.‘ PR s
L l“i AAXTR AR 0875053 Ay ey
- A ey

X N
o d ol

FICURE 224

Cross section of neocortex stained by three different methods;
arborizatlons of cortical neurons by completely staining a smal

t Stria Bailargeri externa

Stria Bailargeri interna

the six cortical layers are Indicated. The Golgi stain reveals the shapes of the
| percentage of them. The Niss! method stains the cell bodies of all neurons,

showing their shapes and packing densities. The Weigert method stains myelin, revealing the horizontally orienred bands of Baillarger and the

vertically oriented collections of cortical afferents and efferents. {[From Brodmann K Verg,
thren Prinzipien dargestellt auf Grund des Zellenbaues, Leipzig, 1909, |A Barth,)

leichende Lokalisation lefire der Grosshirnrinde in



Stavba isocortexu

Cytoarchitektonika - vrstvy mozkové kury
(prechody od agranularni do granularni)

Ul A A

K

motoricka 2 3 4 5

agranulair granulair
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Projekéni : pyramidoveé Il, Ill, V — 70%-80% excitacni do kiry, kmene, michy
vietenovité VI — inhibi¢ni do thalamu

by

\_

J

—

- oy T e =

ll. ;,'; {—

Iv. 5
Vv P OM
VI. "

Hlavni typy korovych neuront

G - granularni (hvézdicovité) b.
P - pyramidalni b.
H - horizontalni b.

Interneurony 20-30%: excitacni — granularni (hvézdicovité) Il,IV
horizo (Cajal-Retziusovy bb)

inhibiéni - spousta tvarl, bez trnl, kosSickovité, svicnové,
vretenovité, Martinottiho

V - vietenovité b.
M - Martinottiho b.
(granularni b. v mozecku)




Pyramidové
neurony

Vrstva V.
M |

Golgiho
Impregnace

Dendritické

trny




DRUHY INTERNEURONU — AXONY SE VETVI HORIZONTALNE NEBO VERTIKALNE

Fig. 17.6. Main kinds of cortical interneurons.  horizontally in the layer of the perikaryon, and

Note three patterns of axonal distribution (in  vertically spanning several layers. Based on Jones
red): in the immediate vicinity of the perikaryon,  (1988).



Projekéni neurony, excitatacni, glutamat

Dlouhé axony Interneurony, inhibi¢ni, GABA, kratk¢ axony

FIGURE 22-4

Neocortical neurons. A, Pyramidal neurons in different layers have characteristically different soma sizes and patterns of distribution of a
collaterals. B, Nonpyramidal neurons come in a variety of sizes and shapes; many have names attributable to their shapes. Basket cells (A}
usually large and make basket-shaped endings that partially surround the cell bodies of pyramidal cells. Other kinds of smaller multipolar 1
(8) may have elaborate dendritic and axonal arborizations. Chandelier cells {C} have vertically oriented synaptic “candles” that end on the
tial segments of pyramidal cell axons. Bipolar cells {D) have dendrites that both ascend and descend, and double bouquet cells {£] have &
that both ascend and descend. [A from Jones EG: Identification and classification of intrinsic circuit elements in the neocortex. In Edelman (
Gall WE, Cowan WM, editors: Dynamic aspects of neocortical function, New York, 1984, John Wiley and Sons. B from Hendry SHC, Jones E

Neurosci 1.1390, 1991.)

Interneurony, kratké axony
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Inhibicni a excitaCni interneurony

—2
i granularni aspiny
GABA

CCK

@ VIP

granulargi spiny = hvézdicova
Glutaméat

Martinottiho lustrova
kosickova GABA ( ) ( )GABA
GABA CcB O O PV
PV ce
ranularni aspin pyramic{ové

9 piny Glutamat

GABA @

SST

P

Y v

Inhibiéni neurony jsou propojeny i navzajem (nezakresleno) a mohou
tak provadét disinhibici

Mnohé neurony obsahuiji i NO (jsou NADPH-d positivni)

Nezakresleny jsou neurony horizontalni, chomackovité, Cajalovy -
mediatorovou vybavou odpovidaji granularnim

Hlavni thalamicky pfivod kon¢i u bunék
pyramidovych, hvézdicovych a kosiclkovych



ALLO- ISO-

ALLOCORTEX < >
o0
ARCHICORTEX 66 ovo e
PALEOCORTEX 00 A <«
e > <
MESOCORTEX S :OO
v 4+
PERIARCHICORTEX AA < A >
PERIPALEOCORTEX o0 o000
o0 000
ISOCORTEX
— e —
NEOCORTEX

GRANULARNI  Visudlni (I1L., V. malinké, nema velké b.)
Associaéni  (vSechny stejné, nema velké b.)
Prefrontalni  (III. nejvétsi, ma velké b.)

AGRANULARNI Motoricky (I, IV. malé rozsahem)
myelinové striae Baillargeri - ext., int.



Homunculus

SOMATOTOPICKE USPORADANI V
GYRUS PRECENTRALIS A
POSTCENTRALIS




Sensitivni a motoricky homunculus

\lhnn Abdhmuna

Motoricka kura

ura

r 0

Ivhi

Sensit

ve

itivnich (A) a motorickych (B) korovych o 1

Zeni sensi
schematizovanych frontalich (Sikmych) rezech mozku (z Borovanského).

~

Obr. 25.: Topograficke rvzlo



Motorické korové oblasti

* M1=4 agranularni ktira Betzovy bb.

. primeé spojeni s alfa motoneurony

* —léze—chaba obrna w N\ \ ]'2 ra

* Aferenty z VL Th (mozecek) NG

. S1, PM, PF, 5 K o

* Eferenty- micha, BG, Th, kmen o -V

Al | W




Motorické korové oblasti

PM — 6 vyznam pro zménach naucenych pohybu, a pohybech se

zrakovou kontrolou

Pri lézi obrny proximalnich svalu konc.

Aferenty z VA Thalamu (BG), S1, V2,
5+7

Eferenty do ncl ruber, a RF, do michy

méneé nez M1

FEF. \ \l/ ~ 2

¥

vz




Motorické korové oblasti

* Doplnkova motoricka oblast =M2= cast 6 na medialni strané
hemisféry

* Planovani pohybu , kontrola posturalnich svalu

e Aktivace i pri predstave slozitého pohybu

 Oboustranna leze — akineze, zastava reci
* Aferenty z VA thalamu, S1, Limb+ Asoc klry
* Eferenty do M1, ncl ruber, RF a michy




Motoricke korové oblasti
Cingularni premotoricke oblasti 23,24

e Zapojeny do limbického okruhu BG
* Hodné spoji k misSnim interneurontiim

e emocni motorika”




Motorické korové oblasti
FEF=8 frontalni okohybné pole

» Kontroluje konjugované pohyby oci

* Poskozeni — deviace bulbu k strané leze
* Nelze volné stocCit oCi na druhou stranu

* Aferenty z V1,V2 3
* Eferenty do area pretectalis a colliculus sup



Brocova a Wernickeho recova oblast na fMRI

LEZE Brocovy oblasti — expresivni afazie

Leze Wernickeho oblasti — senzitivni (percepéni) afazie

PM M1 31 2 51

VI

PF

V2

Al ‘
A2 "




PET
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HEARING SEEING
WORDS WORDS

SPEAKING GENERATING
WORDS WORDS

FIGURE 7. PET scan showing the localization of selected cognitive functions in the cerebral cortex.
PECHURA, C.M. & J.B. MARTIN, Eds. 1991. Mapping the Brain and Its Functions:

Integrating Enabling Technologies into Neuroscience Research. National Academy

Press. Washington, D.C.



Senzitivni korové oblasti S1
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\lhnn Abddmuna’

Motoricka kura

0

itivni kura

Sens

ve

itivnich (A) a motorickych (B) korovych o 1

Zeni sensi
schematizovanych frontalich (Sikmych) rezech mozku (z Borovanského).

~

Obr. 25.: Topograficke rvzlo



The Sensory Cortical Representation of the Human Penis:
Revisiting Somatotopy in the Male Homunculus
Christian A. Kell,1,2 Katharina von Kriegstein,1,2 Alexander Ro"sler,3 Andreas Kleinschmidt,1,2 and Helmut Laufs1,2

1Brain Imaging Center and 2Department of Neurology, Johann Wolfgang Goethe University, 60590 Frankfurt, Germany, and 3Albertinen Haus
Geriatric

Center, Department of Geriatrics and Gerontology, University of Hamburg, 22459 Hamburg, Germany




Kolumnarni
organizace S|

Minikolumna = asi 100
neuronl obsahujici
sloupecek prochazejici
vsemi vrstvami klry

= zakladni stavebni a
funkéni jednotka
vertikalniho usporadani
neokortexu

Do kazdé oblasti SI vstupuji
informace z jiného typu receptoru

Postcentral
Postcentral sulcus

KGZe, pomalu se adaptujici receptory

Hluboké tkané -tlak, poloha kloubt
Kbze - komplexni dotyk

To areas
1ard 2
S-ll cortex

From thalamus

To basal gangiig, brain
stem, and spinal cord

To thalamus

,MuKuKI|*“

Meissner's [ /
corpuscle I /



Primarni senzitivni kura S1=3,1,2 R
e Granularni kdra I
e Konec S-Th a S-B-Th drahy

» Aferenty z thalamu (VPL + VPM) | s

e Eferenty do M1 a 5+7, BG, Th, RF, senz. jj. hl. nervu, zadniho rohu a
jader zadnich provazcu kontrola

TR

e Léze — druhostranna hypestezie,

Sekundarni senzitivni kura S2=40
Aferenty z obou stran téla



Primarni a sekundarni zrakové oblasti

V1=17 kolem fissura calcarina .\
V2:18, 19 . Pjref:uneus

Granuldrni kdra, 3 A
retinotopické usporadani /C
Leze V1 — korova slepota vypadnou kontralat zorna pole
Leze V2 — vizualni agnosie — nepoznavani vidéného

k uneus
-

Aferenty V1 - radiatio optica= tr. Geniculo-corticalis (z CGL)
Eferenty - do dalSich V2...a do CGL, area pretectalis, CS,
nuclei pontis

Dalsi zrakové oblasti v temporalnim laloku,
napr. g. occipitotemporalis lateralis —
rozpoznavani tvari



Sluchové korove oblasti
primarni Al=41=Heschlovy zavity
sekundarni A2 =42, 22 —g. temporalis sup
e Granularni klra
e Tonotopicky usporadana

* Aferenty Al: CGM
* Eferenty Al: A2
. CGM, Cl

e A2 propojena s recovymi
oblastmi




Chutova korova oblast
operculum parietale —area 43

e Leze — snizeni chuti

FEF

Al

A2

Vi

V2



Insula

* Gyriinsulares breves a longi kryté operculy (frontale, parietale, temporale)

* Viscero senzitivni a visceromotoricka kdra, v zadni ¢asti vestibularni korova oblast

Cerebrum - Insula [Island of Reil]
Lateral View

Parietal operculum,

Circular sulcus of insula

Frontal operculum,

Long gyrus of insula

Orbital operculum

Short gyri of insula (island of Reil)
Central sulcus of insula

Limen of insula

Temporal operculum

®,
&

INAIAr e

cingulate sulcus

cingulate gyrus

corpus calfosum
fornix

lateral ventricle
choroid plexus
caudate nudeus

3rd ventricle

thatamic nuclel
anteroprincipal
4 ventrolateral
reticular . = N 4 e 4 A medial dorsal
nucleus g ' v

Iateral
sulcus

RS - A &~ caustum
B > = 0 A " __ extreme capsule
\ Ly et - ._.

£ zona incena
superior " / " globus pallidus
temporal

SF e opicact
il - 4
gyrus - 9 A
sulcus — b=
middle %
tempaoral QVNS
inferior
temporal lateral ventricle
sulws red nucteus subthalamic nucleus
collateral sulcus
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Asociacni oblasti ,bild mista“ na modelu

e Starsi — temporalni
parietalni a okcipitalni lalok

* Mladsi — prefrontalni kira




P refro nté ni k LOJ A (BA9,10,11,12,13,14, 462 47)

* 4 podkorové okruhy ovliviuijici chovani (Cummings, 2007)

1) dorsolateralni prefrontalni — exekutivni funkce

2) predni cingularni (horni mediofrontalni) — motivace

3) medidlni orbitofrontalni - empatie

4) laterdlni orbitofrontalni - empatie

Noodle This ' Brain regions associated with legal thinking

Dorsolateral Anterior

prefrontal cngulate cortex
cortex Rewand anticipation,
Planning, dacision-making,
strategy ompathy and emotion
formation,

andl executive Ventromedial
function prefrontal cortex

Processing of risk, fear,
and in decsion-making

Exterior viem

Souces Trends Ie Cogake Scheate PLoS Boogy, Nesron



Prefrontalni cortex

pM - motivace chovani
.

* OF cortex — vstupy ze vSech smyslovych
drah, role v systému odmény

* Mediofrontalni cortex —-nema moc
senzitivnich vstupd, ma vystupy do
visceromotorickych oblasti —
hypothalamus, kmen — korova
modulace visceromotoriky, nalada,
emocni chovani, spoje s amygdalou,
entorhindlni kdrou a hippocampem a s
yaktivacnim systémem (RF-Th(IL)

som-sens

visc gust

INSULA

* Dorsolateralni cortex — exekutivni fce —
kognice - planovani, rozhodovani apod.

HYBNOST VEGET



Phineas Gage
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Re¢ a jazyk

Leva hemisféra — oblast zasobena a. cerebri media
PM M1 3 1 2 S1

FEF

Vi

V2

Al

A2
Brocova oblast ,motoricky obraz“slova — poSkozeni — motoricka afazie
Wernikeho oblast ,senzitivni obraz” slova — poSkozeni — senzoricka afazie
DalSi oblasti: fasciculus arcuatus ( +cortex40,41,42), - poSkozeni — konduktivni afazie porucha opakovani vét
cortex mimo B a W — poskozeni — transkortikalni afazie —pacient odpovida slovy, které slySi v otazce



Diskonekcni syndromy dle Geschwinda porucha asociacnich spoju

1-apraxie

2-taktilni afasie

3-taktilni agnosie
4-vizualni agnosie
5-Cista alexie

6-Cista senzoricka afazie
,Slovni hluchota®
7-kondukéni afaze

Syndromy

Senzori-limbické- asymbolie bolesti

Senzori-motorické — kondukéni afazie, a apraxie

Senzori —Wernickeho oblast postihujici — taktilni afazie, Cista slovni
............................. hluchota, Cista alexie, taktilni a zrakova agnosie
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