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Mezimozek = diencephalon

epithalamus
subthalamus
thalamus
metathalamus
hypothalamus
thalamus opticus
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Forebrain - Diencephalon

Y -



1 - gyrus cinguli
2 - corpus callosum
3 - corpus fornicis cerebri
4 - ventriculus lateralis
, r W 5 - tela choroidea ventriculi lateralis
FRONTALNI REZ DIENCEPHALEM 6 - caput nuclei caudati
7 - lamina affixa thalami
8 - tela choroidea ventriculi tertii
9 - ventriculus tertius
10 - stria medullaris thalami
11 - adhesio interthalamica
12 - sulcus hy pothalamicus
13 - hypothalamus
14 - corpus mamillare
15 - hranice hypo- a subthalamu
16 - vena thalamostriata superior
17 - lamina medullaris med. nuclei lentiformis
18 - lamina medullaris lat. nuclei lentiformis
19 - Forelovo policko H1
(fasciculus thalamicus + nucleus campi dorsalis)
20) - zona incerta
21 - Forelovo policke H2
(fasciculus lenticularis + nucleus campi ventralis)
22 - nucleus subthalamicus /Luyvs/
23 - substantia nigra
24 - capsula interna
25a - globus pallidus medialis
25b - globus pallidus lateralis
26 - putamen
27 - tractus opticus
28 - corpus geniculatum laterale
29 - nuclei mediani thalami
30 - nuclei anteriores thalami
31 - nuclei mediales thalami
32 - nuclei ventrales, dorsales et posteriores thalami
33 - lamina medullaris medialis thalami
34 - lamina medullaris lateralis thalami
. , 5 i intralaminares thalami
© David Kachlik 30@(—’12-(?1:1%115 reticularis thalami
37 - fissura telodiencephalica




Mezimozek - vyvoj

alarni ploténka — thalamus, subthalamus
bazalni ploténka — hypothalamus
canalis centralis — 3. komora

fissura telodiencephalica
sulcus hypothalamicus
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Epithalamus = Nadhrboli

* habenula (trigonum
habenulare) = uzdicky
— ncl. habenularis med. + lat.

e commissura habenularum =
uzdiCkova spojka

e commissura posterior = zadni
spojka
— komisuralni vlakna

 zadni jadra talamu, colliculi sup., ncll.
pretectales

— nekomisuralni viakna

* ncl. interstitialis Cajali + ncl.
commissurae posterioris Darkschewitzi

— fasciculus longigudinalis medials, .

druhé strany




Epithalamus

Caput nuclei i :
put nuclei caudati Septum pellucidum

Columnae fornicis

Stria terminalis

Lamina affixa

Corpus pineale
Trigonum habenulae

Pulvinar Colliculus cranialis

Incisura cerebelli anterior AL SN TN # S AgEERee - Colliculus caudalis
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thalamus

Epithalamus

- Mrabiameeullaris thalgh
~ sepiypjerum — habenula ..

 EF: tracgus habenulo-kterpe

NCIL INTERPEDUNCULARIS

kmen
commissura habenularum
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Siinka
Glandula pinealis; Corpus pineale
,Epiphysis; Nadvesek mozkovy*

* vyvojovy vztah Kk parietalnimu oku
* hatérie novozélandska (Sphenodon punctatus)
* reakce na polarizované svétlo (mesicni biorytmy)
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SiSinka

e za hornim zadnim koncem

l1l. komory

« soucast epitalamu

* rudimentarni endokrinni zlaza

o~ f\lnnr\n-l- V\r\lf\lf\\lnlf\lf\ —;If\—) L. U |

Caput nuclei caudati

Stria terminalis

Thalamus _ _
Lamina affixa

Commissura epithalamica

Habenula

Corpus pineale
Trigonum habenulae

Pulvinar Colliculus cranialis
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Subthalamus

ulozen pod talamem - oddelen od nej Forelovym
polickem H1

zevne od hypotalamu - bez patrné hranice
zoha incerta
nucleus subthalamicus (= corpus Luysi)

Forelova pole = campi perizonales
= H pole (Haubenfelder)
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Subthalamus

e zZOnaincerta
— stavbou pripomina retikularni formaci
— integrace podnétu z kury a kmene

— GABA tlumi ncll. intralaminares a asociacni jadra talamu
(podobne jako ncll. reticulares thalami)

* nucleus subthalamicus (= corpus Luysi)

— zapojen do soustavy bazalnich ganglii (Glu do globus
pallidus)

— postizeni: hemibalismus (hrubé nekoordinované pohyby
kontralateralnich pletencovych svali) po CMP, neketonoveé
hyperglykémii

 Forelova pole = campi perizonales

= H pole (Haubenfelder)

— H = ansa lenticularis
« H1 = fasciculus thalamicus
« H2 = fasciculusdelatigfkgnig 30.9.2015






Thalamus (thalamus dorsalis)

,Sekretarka mozku‘“ € vse krome cichu
pulvinar (dorzalné)

tuberculum anterius (ventralné)

lamina medullaris medialis + lateralis thalami
adhesio interthalamica (80 %) — bez vyznamu

jadra se rozdeluji se podle polohy nebo zapojeni

— nuclei anteriores, dorsales, intralaminares, mediani,
mediales, posteriores, ventrales, reticularis

— specificka senzoricka jadra

— specificka nesenzoricka jadra
— nespecificka jadra

— asociacni jadra g payig kachiik 30.9.2015



ventriculus

adhesio ~ / sortitis
interthalamica o
= a0t tuberculum
o anterius
ventriculus
tertius

pulvinar thalami
corpus geniculatum laterale

o BEkdS AeRIs asum mediale



Trideni thalamickych jader dle polohy

nuclel anteriores, dorsales, intralaminares, mediani,
mediales, posteriores, ventrales, reticularis
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Spoje talamu
AF:
* senzitivni a senzoricka
—Dbolest, polohocit, hmat, chut, rovhovaha, sluch, zrak

* motoricka
—mozecek, BG

* RF - ARAS
* [imbicky system

—corpus mammillare, hippocampus
EF. mozkova kura + hypothalamus

reciproéni spoje: BG, RF, kura, kmen,
mozecek, micha
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Specificka jadra

tractus mamillothalamicus = ncl. anterior =»
gyrus cinguli

— opakovane krouzeni zesiluje emoce
globus pallidus = ncl. VA =» prefrontalni kura

globus pallidus =» ncl. VL =» doplnkova
motoricka kura

nucleus dentatus cerebelli = ncl. VL =
motoricka kura

lemniscus medialis et spinalis = ncl. VPL =
senzitivni kura

lemniscus trigeminalis = ncl. VPM =» senzitivni

(o]
kura © David Kachlik 30.9.2015




Asocilacni jadra
ncl. LD (lat. dors.) =» area cingularis posterior
cichovy a limbicky mozek =» ncl. MD (mediodors.)
=>» prefrontalni kura (mySleni, dsudek, nalada, stav
mysli — integrace se smyslovymi podnéety)
colliculus superior =» ncl. LP (lat. post.) + pulvinar

=» zrakova a parietalni asocia¢ni kura
(pritahuje pozornost k objektum v periferii zrakového

pole)
ncll. P (pulvinar) =» frontalni, temporalni, parietalni
a okcipitalni asociacni kura

(integrace zrakovych, sluchovych, hmatovych a
polohovych podnety)

avid Kachlik 30.9.2015



Nespecificka jadra

e ncll. intralaminares

— pomala bolest
— ARAS

* ncll. mediani
* limbicky systém (dle eferentace)
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Ncll. reticulares

+ GABA

 excitacni kolateraly ze vsech specifickych
jader talamu a z kury

* InhibiCni eferentace zpét do talamu
« podobne jako zona incerta

* funkce: oznacuje nove podnety a odlisuje
Je tak od obvyklych podnétu z prostredi
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SPECIFICKA SENZORICKA JADRA

lemniscus medialis >{NUCLEUS VENTRALIS .. senzitivni kiira
tractus spinothalamicus POSTEROLATERALIS “ (area3.1.2)
' inothalami NUCLEUS VENTRALIS senzitivni kira
tractus trigeminothalamicus : - > gyrus postcentralis
tractus solitarius (chut’) POSTEROMEDIALIS & [h]ﬁ’i krk)
— _ nuclei posteriores thalami
colliculus inferior (sluch) }{CGRPU;EEEEEml UM sluchova kura
(arca 41.42)
: CORPUS GENICULATUM zrakova kura - sulcus calcarinus
: . H
tractus opticus (zrak) )‘ L ATERALE (area17)
NESPECIFICK A JADRA
: . : , . hypothalamus
hypothalamus NUCLEI MEDIANI 7 sichova kiira

retikularni formace

mozedek NUCLEI INTRALAMINARES »  Stnatum
. frontalni kura
pallidum

(= ascendentni aktivaCni systén
zajistujici bdélost. pozornost)
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SPECIFICKA NESENZORICKA JADRA

mozecek
obus pallidus otoricka kur
substantia nigra
mozecek
globus palhdys NUCLE] VENTRALES LATERALLS|—» Metoricka kura
substantia nigra (area 4)
nucleus ruber
hypothalamus | limbicky systé
. - = = . y systém
mpmcgmpuﬁ>wucm ANTERIORES] > girus cingul
gyrus cinguli
ASOCIACNI JADRA
tractus spinothalamicus
colliculus superior NUCLEI POSTERIORES : | fl:?.namaﬁru nb‘]asﬁl Lfl.l'} -
area pretectalis (parietalni, temporalni, okcipitalni)
corpora geniculata
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Zapojeni thalamu

Mozkova kura
tractus thalamocorticalis 1

| tractus corticothalamicus — silna draha
tlumici thalamus

,Cisténi dalSich prichozich informaci*
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Zapojeni talamu

senzitivni + senzorickeé vstupy

— senzitivita (bolest, polohocit, dotyk)

— specialni smysly (chut’, rovnovaha, sluch, zrak)
motorické vstupy

— mozecek, bazalni ganglia

retikularni formace

limbicky systém

— corpus mammillare

— hipokampova formace

ncll. reticulares jediné nemaji eferentni zapojeni
ven, ale do jinych talamickych jader
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Bolest — zpracovani v talamu

* rychla — akutni
—ncl. VPL + VPM

« pomala — chronicka

— nuclel intralaminares
napr.:
 ncl. centromedianus (CM)
* ncl. parafascicularis (PF)
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Metathalamus

« corpus geniculatum laterale — centrum zraku
« corpus geniculatum mediale — centrum sluchu

DORSAL VIEW OF MESENCEPHALON

| - third ventricle
1 12 2 - stria medullaris of thalamus
3 3 - pulvinar
/ 4 4 - habenular trigone
5 - pineal gland
o 6 - superior colliculus
5 11 8 7 - brachium of inferior colliculus
7 8 - lateral geniculate body
( 6 10 9 - inferior colliculus
100 - brachium of superior colliculus
11 - medial geniculate body
9 12 12 - frenulum of superior medullary vellum
:"/1 13 13 - trochlear nerve

14 14 - lingula

- superior cerebellar peduncle

~—/—\ © Da\id Kachlik 30.9.2015"
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Corpus geniculatum laterale

centrum zraku

» pars magnocellualris: pohyb, hloubka,
perspektiva

» pars parvocellularis: rozmery, objem, tvary,
barvy
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Visual field of left eye Visual field of right eye

Mewear forget that
the image on the
reting is invertad

Thalam , ’

Nasal

\  Temporal half
of right retina

Temporal half

1. nervus Op“CUS of left retina

Optic nerve

2. chiasma opticum  ostetac
3. tractus opticus

4. corpus .
genICUIatum calcarine tract
laterale i

5. radiatio optica p

receives the en caded

/4 o
6 . Z ra kova ku ra © David K |mages nf the cuntralateral Primary visus) S

area (= striate Codor Ables and Taxthook of Human

Anafomy, 5 ed. Siuligart Thiems.
EDHEK}I Vol 3p 355 2003 it

Optic chiasma

Lateral
geniculate
body

......




Thalamicky syndrom
,0 hemi”

nemihypestézie /hemianestézie
nemiataxie (+ hemiapraxie)
nemipareéza

nemialgie (+ hemipathie)

nyperkinéza choreaticka a athetoidni

nemianopsie homonymni
kontralateralni

poruchy vedomi / epilepsie / kataplexie
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Klinicke talamicke syndromy

posterolateralni

. , Joseph
talamické syndromy Jules
o , : , Dejerine
e senzitivni a senzorickeé (1849-
poruchy 1917)

* talamicky syndrom =
Dejerineuv-Roussyuv Custave
syndrom Roussy
(1874-
—ncl. VPL, VPM 1948)

—talamicka bolest
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Klinické thalamicke syndromy

medialni talamické syndromy
poruchy vedomi

,<thalamic neglect”, talamicka amnezie,
akineticky mutizmus

anterolateralni talamické syndromy
poruchy motoriky

obrna, ataxie, motoricka nekoordinace,
dysfagie
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Hypothalamus

Y posterior Wi\ &
/commissure ]\ )

.
-

pituitary
gland
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Hypothalamus

je derivat visceromotorické zony bazalni ploténky
nejvyssi autonomni ustredi
iInfundibulum + hypophysis

tuber cinereum (eminentia mediana) + corpus
mammillare

area preoptica + chiasma et tractus opticus




Hypothalamus

e Infundibulum
e tuber cinereum
 corpora mammillaria

* recessus Infundibuli
* recessus opticus
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Hypothalamus — ohraniceni

nahore: sulcus hypothalamicus
dole: viditelny na dolni plose mozku
vpredu: lamina terminalis

vzadu: prechazi do tegmentum
mesencephall

medialné: 3. komora
lateralné: capsula interna
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Hypothalamus

3 podélné zony: periventrikularni, medialni,
lateralni zona

3 pricne zony: predni, stredni, zadni
hypothalamus

Nuclel

« predni hypothalamus (area hypothalamica
rostralis) - nucleus paraventricularis,
supraopticus, suprachiasmaticus

» stredni hypothalamus (area hypothalamica
Intermedia et dorsalis) nuclel tuberales
laterales et ventromediales

« zadni hypothalamus (area hypothalamica

posterior) - nuclel mammillares, nucleus h.
posterior, nucletrRetFerstammillaris




Interthalamic
adhesion

Lateral ¢
hypoihblaqﬂn ar

\

Parafe‘k nuc

Amerlab b amlc area
Dorsa

... ic area
\\

Dorsome Qucleus

Mamillothalamic
Posterior area: %

' Anterior
Medial  commissure
forebrain |
bundle

- Perlvantricular
nucleus \

Nuclaus
intercalatus

Olfactory
traclt

Cerebral
peduncle:

Fornix Aed nucleus

Ventromedial

Mamillary

nucleus
Optic (II) ,‘ © David Kachlik 300972045 ‘
nerve /, Tuberohypophyseal tract !?r_lgfgudlnal \




Hypothalamus — funkce

pfijima podnéty z témér vSech receptoru -
zejmeéna z RF, prefrontalni kury a
hipokampu

drivéjsi nazor:

» predni hypothalamus - vztah k
parasympatiku

 stredni hypothalamus - vztah k sympatiku

« zadni hypothalamus - vztah k limbickému
systému

© David Kachlik 30.9.2015



Hypothalamus — fyziologie

Hormony (krvi), nervy, mozkomisni mok

2
HYPOTHALAMUS
.
Endokrinni + autonomni soustava
74 A
HOMEQOSTAZA eMmMOCE (= LIMBICKY SYSTEM)

© David Kachlik 30.9.2015



periventricular zone 3rd ventricle

lateral P inputs
hypothalamic )
area &
o S outputs
supraoptic AT
nucleus '
_':‘ R 4
1\ \‘ “ - /
LY ; ), ' :
_ & paraventncular
Oplic tract é nucleus
postenor
antenor pituitary

piuitary




Hypothalamus — funkce

termoreqgulace
— centrum horec€ky — predni h.
— centrum chladu — zadni h.

lateralni h.: centrum hladu, zizné a zlosti
medialni h.: centrum sytosti a pasivity
predni h.: centrum spanku a bdelosti

SeX
— & nucleus preopticus
— @ nucleus ventromedialis
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Hypothalamus — funkce

ncl. suprachiasmaticus

— centrum cirkadialnich rytmu

ncl. supraopticus + paraventricularis
(magnocelularni neurony)

— ADH (vazopresin) + oxytocin

ncl. arcuatus (infundibularis) a okoli
(parvocelularni neurony)

— statiny a liberiny

ncl. tuberomamillaris

— histamin do mozku a michy (,arousal”)

- aktivovan orexinem.z Jat. hypethalamu
 nedostatek pri narkolepsii



Predni hypotalamus

* ncl. paraventricularis — oxytocin, ADH
* ncl. supraopticus — oxytocin, ADH

* ncl. preopticus medialis — pokles tlaku a tepu

* ncl. hypothalamicus anterior —
termorequlace, poceni, inhibice TSH

* ncl. suprachiasmaticus — cirkadianni rytmus
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Stredni hypotalamus
= tuberalni hypothalamus (tuber cinereum)

* ncl. infundibularis = ncl. arcuatus — statiny
a liberiny

* ncll. tuberales — hlad, zizen
* ncl. hypothalamicus ventromedialis — hlad

* ncl. hypothalamicus dorsomedialis —
zvyseni krevniho tlaku a tepu

© David Kachlik 30.9.2015



Zadni hypotalamus
* ncll. mammillares
— pamet, zapojeni do limbickeho systemu

(ncl. anterior thalami)

* ncll. hypothalamicus posterior
— zvySovani tlaku, mydriaza, tres

© David Kachlik 30.9.2015



Supraoptic nucleus Neurosecretory

(cells secrete oxytocin) cells
‘ Paraventricular nucleus

(cells secrete ADH)

Inflow

of blood
Infundibulum

Axon terminals
(release hormones
_into capillaries)

Anterior
pituitary Capillary
: bed
- —— Posterior
pituitary

© David Kachlik 30.9.2015 Outflow

of bloed



Hypothalamus

MEDIAL ZONE
Preoptic Region
1. Preoptic Nucleus

Anterior (Supraoptic) Region
2. Anterior Nucleus

© David Kachlik 30.9.2015

3. Supraoptic Nucleus
4. Paraventricular Nucleus

Intermediate (Tuberal) Region
5. Dorsomedial Nucleus
6. Ventromedial Nucleus

7. Infundibular or Arcuate
Nucleus

Posterior Region
8. Posterior Nucleus
9. Mammillary Nucleus

LATERAL ZONE

10. Lateral Hypothalamic
Nucleus




HYPOTHALAHUS
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Hypothalamus — bila hmota

* fornix — corpus mammillare (nuclei
corporis mammillaris) — tractus
mammillaris princeps /rozdvoji se na/

— tractus mamillothalamicus — ncl.
anteriores thalami

— tractus mammillotegmentalis > RF
mozkoveho kmene (ncl. Guddeni)

» striaterminalis
corpus amygdaloideum — hypothalamus

e stria medullaris thalami
hypothalamus s2..hahenwa



Thalamus
(Anterior nuclei)

Septal
area

Stria terminalis

Amygdala

Solitary
nucleus

HYPOTHALAMUS -
lts neural afferents
and efferents

Reticular
formation

© David Kachlik 30.9.2015
Hlppoca-mpaH%Hﬁwaﬁ%n Hypothalamospinal fibres



Hypothalamus — bila hmota

« fasciculus medialis telencephali

= fasciculus prosencephalicus medialis = medial
forebrain bundle (MFB)

— mezi medialni a lateralni zonou jader — propojuji
hypotalamus s korovym limbickym systemem +
limbickym systémem mozkoveho kmene (+ RF)

 pedunculus mammillaris

- spojuje corpora mammillaria a nucleus dorsalis
tegmenti Guddeni (v RF mesencephala) a fasciculus
longitudinalis posterior Schiitzi

ncl. v medialni zéné hypotalamu — autonomni jadra
hlavovych nervu (pfip. az do michy)
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Hypophysis (Povesek)

« adenohypophysis (=lobus anterior)
— vyvoj z Rathkeho vychlipky ze stropu hltanu
— hormony (ACTH, TSH, FSH, LH, STH, MSH)

— ovlivnéna hypotalamickymi releasing a inhibiting
hormony

— transport z ncl. arcuatus pres tractus tuberoinfundibularis
(= neurokrinie) — hypotalamo-hypofyzoportalni system

— Sheehantyv syndrom

* neurohypophysis (= lobus posterior)
— vyvoj jako vychlipka diencephalon
— nucleus supraopticus (vazopresin = ADH)
— ncl. paraventricularis (oxytocin)
— axonalni transport z hypotalamu

— reaguje na zmeénu Qsmelalitypées0rganum subfornicale
et vasculosum laminae terminalis (chybi HE bariéra)



Hypotalamus — shrnuti

* soucast limbickéeho system = ochrana
druhu I jedince
— mnozeni
— rust a metabolizmus
— prijem potravy a vody
— utok a obrana
— termoregulace
— cyklus bdeni-spanek

DL
— pamet
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