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NEURONY- DELENI

Podle poctu vybézku:

® mUItlpOIa’rnl' Bipolar Multipolar Pseudounipolar
(nejcasté&jsi)

* bipolarni

Dendrites

« pseudounipolarni |
lDirection l
of impulse
I
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NEURONY- DELENI

Podle délky axonu:
* projekcni (Golgi typ 1.)
+ dlouhy axon presahujici dendriticky strom
* napf. Purkynovy bunky
* lokalni (Golgi typ I1.)
* kontakty s blizkymi neurony
* jejich podil fylogeneticky stoupa
* napf. hvézdicovité neurony




NEURONY- STAVBA
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NEUROGLIE

10-50 x vice nez neuronu
tvori vice nez "2 objemu CNS
vytvareji myelin

funkce nutritivni a fagocytarni
barveni: impregnace Ag, Au
morfologicky 4 typy

nejsou elektricky excitovatelné, avSak
mohou se ucastnit prenosu signalu

astrocyty maji receptory pro nékteré neuromediatory a po jejich
aktivaci dochazi ke zménam koncentrace Ca2+ v cytosolu, které
se mohou prenaset na dalsi astrocyty i na okolni neurony.
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ASTROCYTY

nejvetsi
vaskularni pedikly — membrana
limitans gliae perivascularis et spf.
mechanicka opora neuronii
vytvareji gliovou jizvu

A. protoplazmatické
granulirni cytoplazma
obaluji neurony, cévy

B. fibrilarni
delsi vybézky
zejména bila hmota

OLIGODENDROCYTY

gty

mensi, Yvlaken '«}" j)/l‘—
ensi, Lvlaken, L
\ ‘Jn_‘ &

tmavsi jadra

vytvareji obaly Al 4
nervovych viaken — |} e
myelinovou pochvu = ;
Seda i bila hmota
odpovidaji
Schwannovym b.

pocet fylogeneticky
stoupa
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MIKROGLIE

« pohyblivé, fagocytuji
* nejmensi glie
« tmava protahla jadra

» ostatni glie maji kulata
jadra
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EPENDYM

epitelové usporadani
» pozustatek neuroepitelu
neuralni trubice

vystyla dutiny CNS
pohyblivé rasinky (cilie)
tanycyty

N
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NERVOVA VLAKNA

« axony opatrené specialnimi obaly
ektodermového plivodu
» jejich svazky vytvareji:
* v CNS drahy (oligodendrocyty)
« v perifernim NS nervy (Schwannovy bb.)
+ vlakna:
* nemyelinizovana
* myelinizovana (axony silngjSiho kalibru)

NERVOVA VLAKNA
NEMYELINIZOVANA

* CNS - lezi volné mezi
vybézky neuronu a glii

« periferie —lezi v
jednoduchych
stérbinach 7a%
Schwannovych bb.

* nemaji Ranvierovy
zarezy




NERVOVA VLAKA MYELINIZOVANA

myelinizace:

e zanoreni axonu do zlabku
obalové bunky \

* mezaxon — nabaluje se na
osové vliakno (10-150x)

* myelin je tvofen vrstvami

modifikovanych cytopl. mem. .. .. .
Ranvierovy zarezy 2=
* internodia (1-2 mm) , Q
Schmidt-Lantermanovy naruéky = = - -

PERIFERNI NS
* nervy

* nervova vlakna spojena ve
svazky

* vazivové obaly:
e epineurium
* perineurium
« endoneurium
« ganglia
* nakupeni nervovych bb.

 ovoidni struktura, pouzdro z
hustého vaziva

» satelitové bunky
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ANATOMIE CNS

MEDULLA SPINALIS
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DEVELOP OF NEURAL TUBE




VISCEROSENZITIV PART

Medulla spinalis
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1. Carnu pasteriar
2. Carnu anteriar

3. stiedni zéna
4. Carnu lateralis

5. funiculus posterial
6. funiculus anteriar

7. funiculus lateral

8. Lissauerova zéna

A0 W e —

- e
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Conus Medullaris (L1-2)
Cauda Equina

Fissura mediana anterior
Fissura anterolateralis / posterolateralis
Sulcus medianus posterior

fumaro cunlowe asreedy

v

noloar Kagevn (e

9, fissurea mediana
anterior

10. suleus medianus
pasteriar

11. sulcus
anteralateralis
12. suleus
pasteralateralis
13. suleus
intermedianus
pasteriar
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Kir2.3

1 - nucleus proprius columnae posterioris
(zaCatek tractus spinothalamicus a spinotectalis)
2 - nucleus thoracicus posterior /Stilling-Clark/
(zaCatek tractus spinocerebellares)
3 - nucleus intermediolateralis
4 - nucleus intermediomedialis
Sa - nucleus posterolateralis
(alfa-neurony pro hy paxialni svalstvo)
5b - nucleus anterolateralis
(alfa-neurony pro hy paxialni svalstvo)
6a - nucleus posteromedialis
(alfa-neurony pro epaxialni svalstvo)
6b - nucleus anteromedialis
(alfa-neurony pro epaxialni svalstvo)
7 - gama neurony (pro svalova vieténka)
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BRAIN STEM

MEDULLA OBLONGATA

PONS
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http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI39
http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI40
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Fourth Ventricle and Cerebellum

Posterior View

18


http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI41

Brainstem
Posterolateral View

> w3

1 - colliculus superior

2 - colliculus inferior

3 - frenulum veli medullaris superioris

4 - tractus mesencephalicus n. V.

5 - pedunculus cerebellaris superior

6 - pedunculus cerebellaris medius

7 - nucleus principalis n. V.

8 - nucleus vestibularis superior /Bechtérev/
9 - nucleus cochlearis posterior

10 - nucleus vestibularis medialis /Schwalbe/
11 - nucleus vestibularis lateralis /Deiters/
12 - nucleus cochlearis anterior

13 - nucleus vestibularis inferior /Roller/
14+ 16 - nuclei tractus solitarii

15 - tractus spinalis n.V.

17 - nucleus accessorius n. 111 /Edinger-Westphall
18 - nucleus n 1.

19 - nucleus n. IV.

20 - nucleus motorius n. V.

21 - nucleus n. VI.

22 - nucleus salivatorius superior

23 - nucleus n. VII.

24 - nucleus salivatorius inferior

25 - nucleus posterior (dorsalis) n, X.

26 - nucleus ambiguus

27 - nucleus n. XII.

28 - nucleus n. X1. (= soucast ncl. ambiguus a retroambiguus)
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RETICULAR FORMATION

o

RAPHEAL SYSTEM

MEDIAL SYSTEM

LATERAL SYSTEM
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MEZENCEPHALON
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http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI39
http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI41

Brainstem
Posterolateral View

TECTUM

TEGMENTUM

rercnhzcoET
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CEREBELLUM
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http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI10
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http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI38
http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI35
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CEREBELLUM
DORSAL WIEW LATERAL WIEW

FISH *veslibnlocerebellum .,T,,::\
l e ¥

5 spinocerebellum ( '\a

kv ki

<

SAVCI neocerebellum

SCHEME OF PHYLOGENETIC CEREBELLAR DEVELOPTMENT
VIEW OF SAGITAL SECTION OF VERMIS CEREBELL

ORIGINAL REFTILES MAMMALIA
HYPOTHETIC STATE
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ORIGINAL REPTILES MAMMALIA
INPOTHETIC STATE
‘llly‘. /i
I

HUMAN l

groce - sewrhebocerobetlum
bhue - qpunoerebict b

<@ 2. Fissura posterolateralis

Fissura prima
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s. mol.

s. gangl.

s. gran.

SCHEMA OF CEREBELLAR NUCLEI

1 - dentate nucleus

(ncl. lateralis cerebelli)

2 - emboliform nucleus
(ncl. interpositus anterior)
3 - globose nucleus

(ncl. interpositus posterior)
4 - fastigial nucleus

(ncl. medialis cerebelli)

7.4.2017
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Cerebellum
Section in Plane of Superior Cerebellar Peduncle
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total index of afferent and effernet impulse =40 : 1

CEREBELLAR AFFERENTATION

medulla spinalis
nucleus ruber

reticular formation

cerebral cortex

climbing fibres

CEREBELLUM

tractus vestibulacerebellaris
tractus spinocerebellares (ant.+ post )
Nower limb and lower half of trunc/
tractus cunepcerebellans
fupper limb and upper half of wrunc/
tractus reticulocerebellans
tractus pontocerebellaris
[cerebral cortex/
tractus nucleocerebellaris

CEREBELLAR EFFERENTATION

VERMIS nuclei fastigii —————— nuclei vestibulares ——— extensory muscles of
limbs and trunc
PARAVERMAL CORTEX |—— fuclei emboliformis _____ reticular formation _s proximal muscles of limbs
et globosus nucleus ruber
HEMISPHERES nucleus dentatus cerebral cortex distal muscles of limbs
farea 4/
thalamus tractus corticospinalis

DIENCEPHALON

7.4.2017
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Epithalamus

Thalamus

Metathalamus
Subthalamus
Hypothalamus

Dorsalnic¢.-

thalamus,methatal.,epithal.-

senzitivita

Ventralné-

-

s h

e
-

subthalamus,hypothal.-
motorika(viscero)
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EPITHALAMUS

Strpo Ill.komory- tela
chorioidea

taenia thal.-stria medullaris
th.(drahy)
Epithal.- trigonum habenulare
Habenula-spojeni+kiizeni-
commissura habenularum
Corpus pineale-epifysa
Nc.habenulares-med.+lat.-do
nc.interpeduncularis,RF

Commissura posterior-
zad.nc.thalamu+coll.sup.+nc.prete
kt.+ fasc.longitud.med.
(okohyb.nc.)

METATHALAMUS

« Corpus geniculatum
laterale- z coll.sup.- pies
brachium coll.sup.

* Nc.corporis genic.later.-
radiatio optica

« Corpus geniculatum
mediale-z coll.inf.-ptes
brachium coll.inf

» Nc.corporis gen.med.-
radiatio acustica
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SUBTHALAMUS

Kaudalné,ventraln€ od thalamu
Zevng od hypothalamu

Nc.subthalamicus-spoje s ’
nc.pallidus-motor.

Zona incerta-nad nc.subth.-

|
motor. .
Fascic.thalamicus-Forelovo : :
pole H1-z gl.pal.+mozecku .
Fascic.lenticularis-Forelovo -

pole H2- z gl.pal. do thal.

Ansa lenticularis-z gl.pal. k
fasc.lent.a thal. do HYPOTH:! .
Fasc.subthalamicus-spoj

gl.pal.s nc.subth. (vzadu skrz
caspsula int)

HYPOTHALAMUS

* Visceromotor. Zéna
+ Corpora mamillaria .
e Tuber cinereum "

* Infundibulum —hypofysa ;
(reces.infundibuli)

+ Lamina terminalis-vpiedu :

« Later.hranice-capsula k
interna,subthalamus vy
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Nuclei-areae

neuroendokrinni fce, autonnom.regul.
(¢ich.dr.,limb.sy.)

Podélné zony-

-periventikulérni

-medialni

-lateralni

Pri¢né déleni- N

-pfedni hypoth.-area preoptica G
+hypothalamica anterior i /‘\ ¢

-stiedni hypoth.-nc.tuberales +area
hypothalamica dorsalis

-zadni hypoth.-area hypothalamica
posterior +nc.corporis mamillaris

BILA HMOTA
Fornix

Fasc.mamill.princeps-
fasc.mamillothalamicus
(nc.anteriores thal.)

Fasc.mamillotegment.-RF

Stria terminalis-z corpus
amigd. do hypoth.

Stria medularis thalami-z
hypoth. do habenuly

Fasc.prosencephalicus- z

mozk kiiry,z RF " '
Pedunculus mamill.-do RF 3‘ S
kmene a zpét a %

Fasc.longitud.posterior-
medial.zéna hypoth. do
autonom.jader hl. nervii

7.4.2017

35



THALAMUS

Tuber anterius-pulvinar
Adhesio interthalamica

Fissura telodiencephalica-
dorsal.volna ¢. thal.nad III.kom.
Taenia choroidea-lamina affixa-
-stria terminalis- v.talamostriata
sup.

Basalné-subthal.,hypoth.
Okcipitalné-metathal.

« Lamina medullaris later.

¢ Lamina medularis med.

« JADRA:

« Nc.anteriores

* Nc.mediani

« Nc.mediales

« Nc.ventrales-ventrolaterales
* Nc.reticulares

« Nc.intralaminares

» Nc.posteriores

« ,brana védomi‘-senzitivita

* ,-motor jadra —z mozecku,
gl.palidus,RF subst. nigrae

8 2 28 48 =8

7.4.2017
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Spoj s hypoth.-pedunculus
thalamicus inf.

Radiationes thalami-skrz
capsula interna

Radiatio th. ant.
Radiatio th. centralis

Radiatio th posterior-radiatio
optica+radiatio acustica

CNS - TELENCEPHALON

37



7.4.2017

Cerebrum - Lobes
Lateral View

WIRIS Fr,
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Central sulcus

PRIMARY SOMESTHETIC AREA
[postcentral gyrus}
SOMESTHETIC
ASSOCIATION
AREA

PRIMARY MOTOR AREA
(precentral gyrus|
|

PREMOTOR AREA

FRONTAL EYE

VISUAL FIELD AREA

Frontal Jabe

BROCA'S AREA

PRIMARY
VISUAL -
AREA PRIMARY
Qecipial lobe GUSTATORY
AREA

Temparnl lobe

AUDITORY FRIMARY
ATION AUDITORY
AREA AREA
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V4 (colour)

Face and object
recognition areas
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Motor Areas

primary motor area (M 1) -area4
premotor Area (PM) —area 6
supplementary motor area (SMA) — area 6
frontal eye field — area 8 -

Motor
Homunculus

MOTORIC SENSORY

43
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HEARING

"||‘|||||||||" ‘l|||||||||||" MIN

SPEAKING THINKING

PET (positron emission tomography) scan

44



7.4.2017

Passively viewing words Listening to words

Speaking words Generating verbs

CEREBROSPINAL FLUID

45
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ventriculus

Ventriculus TN
lateralis (paired) .‘
« cornu frontale/anterius : % N A
« pars centralis (atrium) o |

* cornu occipitale/posterius
(bulbus) — calcar avis, I
eminentia collateralis

* cornu temporale/inferius - {, ‘
hippocampus q

- stria terminalis .

- lamina affixa

- taenia choroidea ¥ cornu ocipitale

ventriculus
quartus

4

¥

(TN )
"

—
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Circulation of Cerebrospinal Fluid

Cisterna laminae terminalis |

Hypophysis / 7

Cisterna inlerpeduncularis )‘

Cisterna pontomedullaris

11“

',‘ Cisterna
! quadrigeminalis
s, yenie
cerebel magnae

/ ’ W Cistermin cerebellomedullaris posterior

7.4.2017
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Cisternae subarachnoideales

. cerebellomedullaris post. (= ¢. magna)
. cerebellomedullaris lat.
. fossae lateralis cerebri
. chiasmatis | N
. interpeduncularis oo R
. ambiens M-y AV
: St R N o
. pericallosa 4 ”? : T T
. pontocerebellaris \ I 111
. laminae terminalis il (1Y
. quadrigeminalis (= c. venae cerebri magnae)
. lumbalis

T BASAL
GANGLIAS
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OO mdatn
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Nbeae mewitne corebrl

globay pallides (evyhok)

-~ 2b1
202

49



Basal Nuclei [Ganglia]
Horizontal Sections through Cerebrum

A \ » B

7.4.2017

PO Padat
commu ant niricull fot
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globay pallides (2vyhok
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INTERNAL CAPSULE

we RIA

"=

W ontpeninus, KTA « iadate halomi umeris Gemi TCN = i coticomudieanis ATC = rodete thakami
sl JC8 = 0 cumcounals (pyromidovd drona), TROTP = i per © o op KTF « rodemte thalomi
povrer, 80 = mllut upten, BA = mdavo NC = ne i) NT = Po = palidus svieenem. A =

palidum iermm, COL = corpee genculatem kawogle COM = corpus ganconm mediale THAL = Sl
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ACH = e, accumbent {aiatm ventisle, SV], AM = rovaln’ pal nmpgdoly, CA = commingro arene: CF = duusium
ENT = grmadindil horoed ablav (orea 28] G = polidum sxtemum, GS = gyras wicotows, CHO = chioyma apticum
N = re. basaks (Megnerm ], NC = oo coudatas, NAT = ne, sinoe leminabs o vybi2hy omygdaly (eenced anygdalo)
Pa = pinlormni korowa ablost [polasacones, arme 51), PUT = putamen, PV * palidum sortrale, SV = sinatie vanbale VL=
cantiieidut losarals Rodored - pollidum exiermm o polbdum ventale, imavi fadé - ne basals (Mepman)
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PARKINSON'S DISEASE

NORMAL

CIRCLE OF BASAL GANGLIAS
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CORTEX

//

D2; GABA+ENK | / D1; GABA+SP

STRIATUM

- - \‘\ by
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25N
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PARESA ATAXIE

\

CHOREA ATHETOSA

STRIATUM LEATINSON THALAMUS [, ‘

*

NP

RF et
CRBL

: N NC 7 |

BALISMUS

MEDULLA SPINALIS

CrarmaLconses Sensory-motor loop
s slesc sy

priman matar [ - | THALANILS
1l Tabe gl
r:«xm. o - putimen . b | -f'-:::-':‘ |
e | BCS padnid |
. Oculomotor loop
pasterine paratal
Lo adsad [ wmclens | [wsmmiins] | [racc dwtemt
- . L
frustal eye ekl [ 1° cnudatus "o an| | Wnrven et
~Association loop
" pmhl
Libaniecod e p“ rvyymy |
1Lo] awcta i y - -:::. - m--—- n—‘
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LIMBIC SYSTEM

58



Ohr. 186. VZTAH POSTRANNI KOMORY, CORPUS STRIA-
TUM A CORPUS AMYGDALOIDEUM

A projekee utvard na zevai stranu mozku; pohled zleva “
B plasticky model pfi pohledu zleva, shora a zezadu A
(srov. obr. 171 A a 182 B, C); corpus amygdaloideum znézornéno \
modfe (srov. obr, 169)

Hippocampus and Fornix sy ol
Superior Dissection

Hippocampus and ornix
Schema of Forndx

7.4.2017
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CEVNI SYSEM CNS
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CIRCULUS ARTERIOSUS CEREBRI WILLISI

commmcating artery artery Inserna! covotad ardery

Media)

Arie arlery

Pouerion

SN

urlery

Supersor
cerebeller arnvy

Potine artferses

Labyrinthine
wrtery

Anterir (nfernr
verebeliar arlery

Ponterior inferav
cerebeliar artery

circu

Anseriar Anteriar cerebral

Muddls corebeal
wrtery

Pastersor corabral
uriery

T~ Iliasler artery

Vervrabral arrery

Awearior rpinel
artery

lus arteriosus Willisi
a. cerebri anterior, media, posterior
a. communicans ant. (1) et post. (2)
a. choroidea ant., rr. posteriores (from a. cerebri post.)
aa. centrales - deep structures
* anteromediales
« anterolaterales (a. hemorrhagica Charcoti for putamen > CMP) Il
 posteromediales
* posterolaterales
aa. vertebrales
* a. inferior posterior cerebelli

a. basilaris
« a. inferior anterior cerebelli = a. labyrinthi
* aa. pontis, aa. mesencephalicae
* a. superior cerebelli

7.4.2017
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ARTERIES

7.4.2017

© a. cerebri anterior ¢
©a.cercbrimedia
a. cerebri posterior

oo %9 0

a, cerebri ant. (1)

a. cerebri media (2)

a, cerebri post. (3)

a. choroidea ant. (4)

a. choroidea post. (5)

a. communicans post. (6)
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ARTERIES OF MEDULLA

1. LONGITUDINAL %E"'%'S’IS

— a. spinalis ant. < a.vertebralis
— aa. spinales post. < a. inf. post. cerebelli < a.

P

basilaris 8
2. TRANSVERSAL ARTE K 3

’) ! an. spinales post,

. o, spinalis ant, ¥ X/ 2 P
rr. spinales > Yy S
aa. radiculares ant.+post. | e
> aa. sulcomarginales TR

+ vasocoronae

a. radicularis ant.

7.4.2017
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a. vertebralis

a. cervicalis ascendens

a. cerviclais profunda

aa. intercostales posteriores
aa. lumbales

a. iliolumbalis

aa. sacrales laterales

aa. radiculares

5-9

a. radicularis magna
Adamkiewiczi

VEINS OF BRAIN

1. VEINS OF BRAIN STEM (= vv. trunci encephali)

v. pontomesencephalica
vv. pontis + vv. medullae oblongatae

VEINS OF CEREBELLUM -> v. cerbri magna, sinus rectus,
transversus, sigmoideus, petrosus sup.

2. DEEP VEINS OF BRAIN (= vv. profundae cerebri)

v. basalis Rosenthali (€< vv. c. ant., v. c. media prof.) 2> v. c.
magna

V. €. magna Galeni -> sinus rectus

V. C. interna
» v. thalamostriata sup. + v. choroidea ant (+ v. septi pellucidi ant.)
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VEINS OF BRAIN

SUPERFICIAL VEINS (= vv. superficiales cerebri)
VV. superiores —> sinus sagittalis sup.

v. media superficialis = sinus cavernosus /
sphenoparietalis

V. anastomotica sup. Trolardi

v. anastomotica inf. Labbéi

vV. inferiores
—> sinus petrosi
- sinus transversus

v, anastomotica inf.
5 +  v.anastomotica sup,
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Thalamostriate
and choroidal
veins

Superior anastomotic vein Superior sagittal sinus

Inferior
sagittal
sinus

Internal
cerebral
vein

Great
cerebral
vein

Anterior
cerebral vein

Superficial middle —z
cerebral vein

Basal vein

Straight
Deep middle sinus
cerebral vein

Inferior

anastomotic

vein

Cavernous sinus
Superior petrosal sinus

Inferior petrosal sinus

Transverse sinus

Sigmoid Qccipital
sinus sinus

MAGNETICKA
RESONANCE
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dura mater

sinus sagitalis superior
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septum pellucidum "\
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fornix
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. nc.caudatus
insula

septum pellucidum
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putamen

thalamus _.

corpus calosum- splenium

commissura habenulare
ephyphysis
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commissura posterior
I

colliculus inferior

aquaeductus cerebri
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thalamus
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ZAKLADNI DRAHY CNS
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77



CORNU POSTERIUS OF MEDULLA SPINALIS
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CORNU POSTERIUS OF MEDULLA SPINALIS

7\

SPINOTHALAMIC TRACT SPINORETICULAR TRACT

(FAST PAIN) 1 (SLOW PAIN)

RETICULAR FORMATION

-~

THALAMUS \

SENZITIV CORTEX HYPOTHALAMUS
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http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI41
http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI10
http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI38
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" NUCLEAS OF THALAMUS
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http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI32
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http://anatomy.yonsei.ac.kr/scripts/home/pic_view.idc?name=CH3-PI39
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