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Telencephalon = Cerebrum

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

— ukonceny 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 Secﬁqns through Cerebrum

A

Cerebral cor
(gray matter

hypothalamus)




Hemisphaerium dextrum + sinistrum

= pallium
morfologické casti: lobus
¢ frOn'[a“S Cerebrum - Lobes
. . Lateral View
» parietalis
* occlipitalis
* temporalis

* insularis (= insula)
* limbicus




Frontal ) - Parietal lobe

Occipital

Medial view of major Central sulcus

subdivisions of cortex Parietal lobe

Parietooccipital

Frontal lobe sulcus

Cingulate

sulcus Occipital

Lobe

Limbic

Temporal lobe



Pallium — ¢lenéni

laloky (lobi)

zavity (gyri)

ryhy (sulci)

— fissura longitudinalis cerebri
oblasti (areae)

corpus callosum (vaznik)



Cerebrum
Lateral View




Cerebrum - Insula [Island of Reil]
Lateral View

limen insulae = bod souvislého
pfechodu kury inzuly do kuary frontalniho
laloku na dolnim povrchu hemisféry
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Cerebrum - Hemisphere with Brainstem Excised
Medial View
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Cerebrum
Inferior View F aci es
Y Inferior




Hippocampus and Fornix

Hippocampus and Fornix Coronal Secton - Posteror View
Superior Dissection |

Hippocampus and Fornix
Schema of Fornix




Olfactory Nerve
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Pallium — vyvojove casti

* allocortex: 3 vrstvy bunek kury
— paleocortex (1 %)
— archicortex (3,5 %)

* |socortex: 6 vrstev
— neocortex

* mesocortex: 4-5 vrstev
— peripaleocortex
— periarchicortex



Neokortex Allokortex
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Obr. 38/II1. Rozdil ve stavbé neocortexu (ma vrstvy [ - V]) a allocortexu (ma vrstvy: 1 - molekularni,
2 - pyramidalni, 3 - polymorfni).



Paleopallium = Paleocortex

* na ventralni a medialni strane plochy
polokoule

0,9 % kury

* hlavni soucasti je Cichovy mozek =

rhinencephalon = cortex piriformis

u zvirat samostatny lobus olfactorius
— stratum glomerulosum

— stratum mitrale
— stratum granulosum




Paleopallium = Paleocortex

bulbus olfactorius
tractus olfactorius
trigonum olfactorius
stria olfactoria med.+ |at.

mala Ccast anterolateralni
plochy uncus gyri
parahippocampalis

substantia perforata
anterior

Fig 1. The olfactory nerve is divided in the olfactory bulb (1), olfactory
tract (2), olfactory trigone (3) and medial (4) and a lateral (5) olfacto-
ry stria in front of the anterior perforated substance (6) in a frontal
lobe basal view. The orbital surface is lateral to the olfactory tract,
it is divided in the anterior orbital gyri (7), the medial orbital gyri (8),
the posterior orbital gyrus (9) and lateral orbital gyri (10).






Gyrus supracallosus

e el
i
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Peripaleocortex

* bazalni Cast lobus insularis
* uncus gyri parahippocampalis



Archipallium = Archicortex

 dorzomedialneé od paleopalia

* na povrchu corpus callosum a medialni
plose temporalniho laloku
« 3,5 % kury
— stratum moleculare
— stratum pyramidale
— stratum multiforme



Archipallium = Archicortex

striae longitudinales corporis callosi med.+
|at.

Indusium griseum
gyrus fasciolaris

hipokampova formace
— hippocampus

— gyrus dentatus

— subiculum



Hippocampus
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Hippocampus

« Cornu Ammonis (,vlastni hippocampus”)
— vyklenuje do postranni komory jako alveus
— zvlinény povrch — digitationes hippocampi
— 4 pole: CA1-CA4 (od subiculum ke g. dentatus)
— z vlaken alveus zacina fimbria hippocampi
 prechazi do fornixu jako fimbria fornicis
« subiculum

— na gyrus parahippocampalis, v hloubce sulcus
hippocampi

— dale prechazi do periarchikortexu (area 28 =
area entorhinalis)




Lateral Ventricle
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Anterior nucleus of thalamus
Stria medullaris

Septum pellucidum
pumps Habenular nucleus

Anterior commissure W SP—

" Cingulate gyrus ' — Indusium griseum

Septal nuclei

Subcallosal area Stria terminalis

Paraterminal gyrus N
Lamina terminalis

Fasciolar gyrus
Olfactory bulb
Fimbria
Olfactory striae — Hippocampus
medial , : |
lateral _ el _. \_ " Dentate gyrus

Mammillothalmic tract

Optic chiasm N5/
“Mammillary body

Diagonal banc
Amygdaloid complex Parahippocampal gyrus “““«"‘ ‘{,:‘:
Uncus {— NS o®
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Periarchicortex

 uvnitr gyrus cinguli
* uvnitr gyrus parahippocampalis
— vnitrni plocha uncus gyri parahippocampalis

— predni a vnitrni plocha gyrus
parahippocampalis
 area entorhinalis (area 28)
 presubiculum + parasubiculum



Mozkova kura
|socortex = neocortex = neopallium

6 vrstev mozkové kury (poprvé u plazu)
1. lamina molecularis (l) — inhibi¢ni neurony
2. lamina granularis externa (ll) — asocia¢ni neurony

3. lamina pyramidalis externa (lll) — komisuralni
axony jen do kury
4. lamina granularis interna (V) — tr. thalamocorticalis
5. lamina pyramidalis interna (V) — projekéni
— axony pryc€ z kury (BG, mozkovy kmen, micha)
6. lamina multiformis (VI) — tr. corticothalamicus

10-20.000.000.000 neuronu




Vrstvy mozkove kury

|. lamina molecularis
ll. lamina granularis externa
lll. lamina pyramidalis externa

linea Kaes-Bechterew = sublamina
superficialis laminae suprastriatae

V. lamina granularis interna

stria |.p.e. Baillargeri
stria occipitalis Gennari v area 17

V. lamina pyramidalis interna
Betzovy pyramidy
stria |.p.i. Baillargeri

VI. lamina multiformis




Vrstvy mozkoveé kury

1 Agranular 2 Frontal 3 Parietal 4 Granular 5 Polar

l. lamina molecularis

ll. lamina granularis externa

lll. lamina pyramidalis externa

linea Kaes-Bechterew = sublamina
superficialis laminae suprastriatae

V. lamina granularis interna

stria |.p.e. Baillargeri
stria occipitalis Gennari v area 17

V. lamina pyramidalis interna
Betzovy pyramidy
8.255 The distribution . . . .
: m projecied an o the sup stria |.p.i. Baillargeri

[ o von =conoma & Ko
. I in 4 comesponds to the ¢

82540 5 VI. lamina multiformis




Mozkova kura — bunky

projekcni neurony

neuron pyramidale (pyramidove bunky)
e 30-100 uym . | Al
« 3. ab. vrstva; apikalni dendrity do 1.vrstvy‘ l Esnalt
* projekeCni neurony (Glu, Asp) |
* neuron pyramidale giganteum = Betzovy pyramldy (3 %)

neuron fusiforme (vretenovité bunky)
6. vrstva —do talamu (GABA)

neuron stellatum (granularni/hvézdicovité bunky)
* interneurony, 2. a 4. vrstva — nejvice (Glu,Asp)

neuron pyramidale inversum = Martinottiho bunky (=
granularni mozecku) (GABA)

asociacni neurony
neuron horizontale (horizontalni Retzius-Cajalovy bunky)

neuron corbiforme (koSiCkoveé), neuroglioforme (chomackove),
candelarium (lustrove)... (GABA)

A1
-----------




Aferentace kury

* fibrae cortico-corticales
— asociacni
— komisuralni

 fibrae thalamo-corticales
— specificka
— nespecificka a asociacni
* mimotalamicka kortikopetalni (subkortikalni) viakna

— cholinergni — acetylcholin
* nucleus basalis Meynerti
— mesolimbicka dopaminergni — dopamin
* nuclei tegmentales ventrales Tsai
— serotonergni — serotonin
* nuclei raphes
— noradrenergni — noradrenalin
* nucleus caeruleus v locus caeruleus

« dalsi: corpus amygdaloideum, claustrum, hypothalamus



Eferentace kury

 fibrae cortico-corticales
— asociacni
— komisuralni

 kortikofugalni vlakna = projekcni
— fibrae corticostriatae — do okruhu BG
— fibrae corticothalamicae

— fibrae corticorubrales

— fibrae corticotectales b

— fibrae corticopontinae v [

— fibrae cortico-olivares P ot g 2 projge
— fibrae corticoreticulares i T =

— fibrae corticonucleares = l

— fibrae corticospinales I Do) el




Kura jako funkcéni celek



Funkcéni umisténi v mozkové kure

 frenologie: Gall a Spurzheim

* klinicke dukazy:
— Brocovo motoricke centrum reci (1861)
— Jacksonska epilepsie (1864)

« experimentalni dukazy:
— motoricka kura: Fritsch a Hitzig (1870)

— zrakova kura: von Gudden (1870)
— sluchova kura: Ferrier (1873)



Albertus Magnus frenologie:

(Albert Veliky) Gall (1758-1828)
(1206-1280) Spurzheim (1776-1832)



PET (positron emission tomography) scan

HEARING

SPEAKING THINKING




Morfologicke deéleni mozkové kury

zalozeno na histologickych
cytoarchitektonickych studiich:

« Campbell (1905) — asi 20 oblasti
 Brodmann (1909) — 52 oblasti

* Vogt a Vogt (1919) — vice nez 200 oblasti
* von Economo (1929) — 109 oblasti



Brodmannovy oblasti
(areje, arey)

* Clovek, opice a dalsi druhy (1909)

* dle usporadani neuronu v mozkové kure
na zakladé Nisslova barveni
Korbinian Brodmann

52 oblasti (49-51 puvodné nebylo) (1868-1918)
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Funkcni oblasti mozkoveé kury

 motoricka kura

primarni oblasti — primarni
asociacni oblasti —sekundarni (doplnkova)
_ — premotoricka
— sekundarni e
L « somatosenzitivni kura
— terciarni _ primami
senzitivni — sekundarni
motorické * asociacni kura
, — parietalni
smyslove — okcipitalni
asociacni — temporalni

— prefrontalni



Central sulcus

PRIMARY SOMESTHETIC AREA PRIMARY MOTOR AREA
(postcentral gyrus) (precentral gyrus)

SOMESTHETIC
ASSOCIATION
AREA

PREMOTOR AREA

FRONTAL EYE

VISUAL FIELD AREA

ASSOCIATION
AREA

o

@ Frontal lobe
| 21 BROCA'S AREA
PRIMARY
\Y A
/L%%AL PRIMARY
Occipital lobe GUSTATORY
AREA
Temporal lobe
AUDITORY PRIMARY
ASSOCIATION AUDITORY

AREA AREA



Motoricke (somatomotorické) oblasti

M | — primarni motoricka oblast
— area 4 — lobus frontalis, gyrus precentralis

« ovladani distalnich svalu koncetin

M Il — dopilnkova (sekundarni) motoricka oblast

— area 6 — lobus frontalis, medialni plocha ventralne od lobulus
paracentralis

« pfiprava motorickych vzorcu a naslednych zmén pohybu, obouru¢na
kontrola

« Cinnost pod vnitfni kontrolou (z paméti)

PM — premotoricka oblast

— area 6 — lobus frontalis, gyrus precentralis (vepredu) + gyri
frontales (vzadu)

« pfiprava motorickych vzorcl a planovani naslednych pohybu
* senzorické vedeni

FEF — €elni okohybné pole (frontal eye field)
— area 8 — lobus frontalis, zadni ¢ast gyrus frontalis medius
» volni a reflexni o¢ni pohyby (koordinace o¢nich pohybu)




Brodmanova mapa
motorickych a senzitivnich oblasti

r




Primarni motoricka oblast
M| —area4

lobus frontalis, gyrus precentralis + predni cast lobulus
paracentralis

heterotypicka agranularni kura
velké Betzovy pyramidy
motoricky homunkulus

ovladani distalnich svalu koncetin

AF: area 6 (premotoricka a doplnkova motoricka
oblast), S| (primarni somatosenzitivni oblast), ncl. VL
thalami

EF: tractus pyramidalis

porucha: centralni (spasticka) obrna
— zeJména HK, jazyk, oblicej



Homunculus Penfieldi
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Doplnkova (sekundarni, suplementarni)
motoricka oblast
M Il — area 6

* lobus frontalis — medialni plocha ventralne od
lobulus paracentralis

* pfiprava motorickych vzorcu a naslednych zmén
pohybu, obourucna kontrola

e Cinnost pod vnitrni kontrolou (z pameti)

 AF: ncl. VA thalami + asociacni oblasti
 EF: oblast M |, BG, mozecek, RF, ncl. ruber

v v v/

—hneni obrna!



PM — premotoricka oblast
area 6

 predni oddil gyrus precentralis + zadni oddil
gyrus frontalis superior et medius (+ Inf.)

e pfiprava motorickych vzorcu a planovani
naslednych pohybu

* senzorické vedeni

* AF: ncl. VA thalami, asociacni korové oblasti

 EF: M |, BG, mozecek, RF, ncl. ruber (tractus
pyramidalis

v v v/

(apraxie)



Celni okohybné pole (frontal eye field)
FEF — area 8

* lobus frontalis — zadni Cast gyrus frontalis medius
 koordinace ocnich pohybu
 zacCatek provedeni volnich oCich pohybu (pohledu)

* souhyby oCi + hlava + krk ve smeéru videneho
predmetu

« AF: VI, VIl (area 17,18,19) + ncl. DM thalami

« EF: area pretectalis, colliculi superiores, RF (PPRF)
a jadra okohybnych nervu

 porucha: porucha souhybt o¢i a horizontalniho
pohledu (deviace bulbt na postizenou stranu)



Senzitivni oblasti
(somatosenzitivni, somesteticka)

S | — primarni somatosenzitivni oblast
—area 3, 1, 2 - lobus parietalis — gyrus postcentralis

« uvédomovani pocitu z téla (hmat, polohocit, rychla bolest), rozliSeni Citi,
urceni mista a intenzity Citi

doplnkova somatosenzitivni oblast
— mala ¢ast v precuneus
* klinicky nema

S Il — sekundarni somatosenzitivni oblast

— area 40

— mala oblast u horniho okraje sulcus lateralis
* klinicky nema

Asociaéni somatosenzitivni oblast

—area 5, 7 — lobulus parietalis superior (precuneus)

* integrace obecného Citi se zkusenosti

« prostorova predstava o vzajemnych vztazich Casti tela
 taktilni agnozie, astereognozie




Primarni somatosenzitivni oblast
Sl—area 3,1.,2

* gyrus postcentralis
* AF: ncl. VPL+VPM thalami, asociacni jadra talamu
lemniscus medialis
— tr. spinothalamicus
— tr. spinoreticularis
— tr. trigeminothalamicus
« area 3: svaly
- area 1: kuze
 area 3: klouby
—porucha: anaesthesia contralateralis




Homunculus
Sensorius

) — Lower lip
(55 1 —Teeth, gums, and jaw

— Tongue

— Pharynx

N

-~
I (a) Somatosensory cortex in nght cerebral hemisphere



blast

itivni o

tosenzi
Sll — area 40

r

J 4

arnli SOma

S Il — sekund

lcus lateralis

| okraj su

r

* horn

IL thalami

SlI, ncl.
MI

« AF

S,
nic

« EF

‘@
S
30
S
~

li



Asociacni somatosenzitivni oblast

areab, 7/

* Integrace obecneho Citi se
zkusenosti

 prostorova predstava o
vzajemnych vztazich casti \ot
tela

- AF: senzitivni a asociaéni =
oblasti, ncl. LP+IL thalaml T
» EF: zpétnovazebné o .

- porucha: taktilni agnozie, | =S 0L
astereognozie P n NNV



Primarni zrakova oblast; V1 — area 17

* lobus occipitalis — kolem sulcus calcarinus (nad i pod)
* kura s pruhy (lineae Gennari, zesilena stria externa Balllargerl)
» heterotypicky isocortex g

* AF: radiatio optica z corpus genlculatum
laterale

« EF: V2 (area pretectalis, colliculi sup.)
» podnety: skvrny, geometricke tvary

» zajiStuje vnimani vidénych predmeétu
* porucha:

— guadranopsia homonyma +
makularni Setreni (jednostranna)

— kortikalni slepota (oboustranna)
 zornicovy reflex zachovan




Sekundarni zrakova oblast
V2 —area 18,19

* okoli V1

* integrace zrakovych vjemu se
zkusenosti (zrakova pamet)

* AF: V1 (ncl. P thalami)

« EF: asociaéni kara (pM, FEF),
area pretectalis

* podnety: slozité videni
* porucha: agnosia visualis




V4 (colour)

Face and object
recognition areas



Primarni sluchova oblast
Al — area 41

* gyri temporales transversi (Heschli) v sulcus
lateralis (Sylvii) na horni plose gyrus temporalis
superior

* heterotypicky isocortex

« AF: corpus geniculatum
mediale

* EF: A2
e uvédomovani jednotlivych ténu a zvuku
* porucha: ¢astecne poruchy sluchu

— Sluchové reflexy zachovany




Sekundarni sluchova oblast
A2 — area 42, 22

* gyrus temporalis sup. (Spatne definovana)
= cast Wernickeovy oblasti
* AF: Al

e EF: asociacni oblasti
+ recova centra

* rozeznavani, analyza,
komplexni vnimani zvuku a hlasu

» porucha: agnosia acustica = senzoricka afazie



Rovnovazna (vestibularni) oblast
area 3a, 2V (soucast S1)

 dolni cast gyrus postcentralis

* gyrus temporalis superior
— rostralné od A1

 AF: ncl. VP thalami
 EF: asociac¢ni kura




Chutova oblas
area 43

 dolni cast gyrus postcentralis
 AF: ncl. tractus solitarii — ncl. VPM thalami
 EF: asociacni kura




Cichova oblast — area 28

 paleocortex — gyrus
parahipocampalis

e area entorhinalis
« vazba na limbicky systém
— cichova pamet
* AF: bulbus olfactorius (Cichova
draha)

v v’ v u

orbitofrontalni kdra
 uvédomovani a rozliSovani vuni a
pachu

porucha: unkalni (unciformni) krize
= neprijemné pachy bez podnetu




Redova centra

* senzoricka jazykova oblast — area 22,39,40
= Wernickeovo centrum

* motoricka jazykova oblast — area 44,45 =
Brocovo centrum

* propojena pomaoci
fasciculus arcuatus

A S EETAN
* 1 95 % lidi vievo 9 Qe /
Wernicke's Area

Broca’'s Area.




PET (positron emission tomography) scan

Passively viewing words Listening to words

Speaking words Generating verbs




Senzoricka jazykova oblast
Wernickeovo centrum
area 22.39.40

* lobulus parietalis inferior: area 39 (gyrus
supramarginalis), 40 (gyrus angularis)
* lateralizace: 95 % v levé polokouli
poruchy:
— percepcni afazie (area 22)

* porucha porozumeni slyseneho slova a psaneho
textu (jazyka), dobra spontanni reC

—anomicka afazie
* potize s nalezenim spravnych slov
— jargonova afazie
* logorrhea — plynuly smysluprazdny zargon




Motoricka jazykova oblast
Brocovo centrum
area 44.45

* gyrus frontalis inferior: pars triangularis (+
opercularis)

* lateralizace: 95 % v levé polokouli (nékdy u
levaku v prave)

* tvorba slov, vet, psany projev

e porucha: motoricka afazie

— dobre porozumeni, potize s vyjadrenim a
spontanni reci



Fasciculus arcuatus

* draha spojujici Brocovo a Wernickeovo
centrum reci

 soucast fasciculus longitudinalis superior

porucha: kondukcni afazie
* dobré porozumeni a dobra spontanni rec
* porucha opakovani a konverzace

Broca’'s Area.
5 g e

§ g & 0
P 1)
], /
Wernicke's Area /



Asociacni kura
Temporo-parieto-okcipitalni kura

* multisenzoricka integrace (hmat, zrak, sluch)
* parietalni: area 5,7,39,40

—vytvareni prostorové mapy okoli pro orientaci v
prostoru a motorického planovani pohybu

— ,prostrednik” mezi smyslovymi vjemy a cilenou
motorickou odpovedi

» temporalni: area 20-22, 37,38
—rozeznavani obli€eju a pfedmeétu
* okcipitalni: area 18,19



Cortex prefrontalis
pF — area 9-12,46,47

* |ateralni prefrontalni asociacni oblast
— area 9,10,46
— ,Vvyssi prefrontalni oblast”
— mysleni
 orbitofrontalni a medialni prefrontalni
ascoacni oblast
— area 11,12,47
— ,NizSi prefrontalni oblast”
— Jlimbicka prefrontalni oblast"
— emoce, Cich, osobnost



Orbitofrontalni kura

Prefrontalni kura




Cortex prefrontalis
pF — area 9,10,46

* planovani komplexniho kognitivniho chovani
* projev osobnosti

* rozhodovani, usudek, predvidani

* soclalni chovani

« vykonné (exekutivni) funkce: rozliSovani mezi
rozpornymi myslenkami

— dobré x spatné

— predvidani nasledku probihajici Cinnosti

— socialni ,kontrola® (vyhnuti se neocekavanych
vystupu jednani)



Cortex prefrontalis
Orbitofrontalni kura
area 11,12.47

emocni chovani
cich a ovlivhéni chovani

» poruchy celé PF: “klinicky temer neme”
— psychologickeé poruchy, poruchy chovani



Poruchy asociacni kury

prehled
* agnozie
— taktilni, zrakova (alexia), sluchova
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Figure 8-10. Separate “what” and “where” pathways originate from the auditory cortex
and project to different regions of the prefrontal cortex and parietal cortex.
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Fig. 3 - Comparative anatomy of monkey and human vestibular cortex. (A) Schematic representation of the vestibular areas in
monkeys. Areas 2v, 6v, 7 and 3av (3aHv: 3a-hand-vestibular region, 3aNv: 3a-neck-vestibular region), MIP: medial intraparietal
area, MST: medial superior temporal area, PIVC: parieto-insular vestibular cortex, VIP: ventral intraparietal area, VPS: visual
posterior sylvian area. Major sulci are represented: arcuate sulcus (arcuate), central sulcus (central), lateral sulcus (lateral),
intraparietal sulcus (intra.) and superior temporal sulcus (sup. temp.). Adapted from Sugiuchi et al., 2005. (B) Vestibular areas in
humans revealed by neuroimagery during caloric (red symbols) and galvanic (blue symbols) vestibular stimulation, as well as
during short auditory stimulation (yellow symbols). To summarize, right and left cerebral activations are reported on a lateral
view of the right hemisphere (modified after Duvernoy, 1999). The supposed homologous vestibular areas reported in animals
are indicated in bold letters (FEF: frontal eye fields). The numbers on the cortex refer to the cytoarchitectonic areas defined by
Brodmann. Adapted from Lopez et al. (2008).



