MOZKOVE DRAHY



Zpracovani signalu v CNS — 4 urovne

misSni — jednoduché svalove reflexy
— s: bunky zadnich sloupct Sedé hmoty
— m: motoneurony pfednich sloupcu Sedé hmoty

v u AL N 4

reflexy (kaslaci, saci, polykaci)
— s: bunky lateralni ¢asti RF a senzitivnich jader hlavovych nervu
— m: bunky medialni ¢asti RF a motoneurony jader hlavovych nervu

. LD ad

— s: thalamus
— m: striatum a pallidum

korova — planovani a rizeni volni motoriky, vytvareni pameti

(vySSi nervova cinnost)

— s+m: korové oblasti

— jim jsou nadrazeny jeSté asociacni oblasti (propojeni navzajem + s
drahami mozecku)




Zakladni déeleni drah

e asociacni

— mista v téze polokoul
* komisuralni

— odpovidajici mista obou polokouli
* projekcni

— ruzné urovné CNS



Asociacni drahy
(= Fibrae associationis telencephali)

Kratke (= fibrae

associationis breves) W

— fibrae arcuatae cerebri

Dlouhé (= fibrae
associationis longae)




Dlouhé asociacni drahy

fasciculus occipitofrontalis sup.
+ inf. (2,6)

fasciculus longitudinalis sup.(3)

« maezi Celni a tylni kurou

« fasciculus arcuatus — mezi jazykovymi centry
fasciculus longitudinalis inf. (6)

* mezi spankovou a tylni kurou (podél tractus opticus)
fasciculi occipitales verticales + horizontales (4,5)
fasciculus uncinatus (1)

« orbitofrontalni kiira — spankova kura
cingulum (7)

« Vv hloubce gyrus cinguli mezi limbickou kurou




Uncinate fasciculus

Cinguium

inferior occipitofrontal
fasciculus

Transverse occipital fascicull

Superior longitudinal
fasciculus; Arcualte fasciculus

Inferior longltudinal fasciculus
Lateral fibres

Cuneus fibres

Vertical occipital fasciculi

Caudal fibres
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. Arcuate fasciculus (long segment)
Arcuate fasciculus (anterior segment)
Arcuate fasciculus (posterior segment

. Frontal aslant tract
Uncinate

Inferior fronto-occipital fasciculus

. Inferior longitudinal fasciculus




_ inferior parietal cortex
medial and lateral _ _ = ¥ (Geschwind’s
orbitofrontal _.g : \ : : y o m .

. inferior frontal cortex territory)
(Broca’s territory) o~
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anterior temporal
lobe .
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ARCUATE cortex (Wernickes’s

UNCINATE FASCICULUS territory)

FASCICULUS

lateral occipital

medial temporal

CINGULUM

anterior temporal

- lobe
_ — , occipital
medial and lateral A cortex hippocampus and
orbitofrontal cortex ) amydgala

INFERIOR FRONTO-OCCIPITAL INFERIOR LONGITUDINAL
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Fasciculus occipitofrontalis
(sup. + Inf.)




Fasciculus arcuatus

Broca’s Area.

Wernicke’s Area

Fasciculus longitudinalis superior



Fasciculus longitudinalis inferior
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Fig. 7 Reconstruction of the ILF in the average DT-MRI data set. The long fibres originate from
extrastriate areas of the occipital lobe and terminate in lateral temporal cortex and medial temporal cortex

in the region of the amygdala and parahippocampal gyrus.




Komisuralni drahy
(Fibrae commissurales telencephall)
Koroveé i

corpus callosum = vaznik

= fibrae corporis callosi

— spojuje oblasti vSech laloku, z temporalni jen sluchové
oblasti

— rostrum, genu, truncus, splenium
— forceps ant. + post. ]
— radiatio corporis callosi L

Truncus

Splenium

Rostrum



Vazni

Corpus callosum




Corpus callosum - traktografie
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Komisuralni drahy
(Fibrae commissurales telencephali)
Korové

commissura fornicis = lyra Davidis

 komisura archikortexu

— columnae ==
— fibrae precommisurales
— fibrae postcommisurales

* pars libera
* pars tecta

— corpus
— commissura
— crura

7 corpora mammilaria

gyrus fasciolaris

b N gyrus dentatus F 4
dala ( &



Komisuralni drahy
(Fibrae commissurales telencephali)
Ko rOVé The corpus callosum is the largest commissural pathway in the brain

consisting of over 200 million nerve fibers-axens

e cOmMmIissura anterior

— pars anterior (,olfactoria®)
* Spojuje Cichoveé oblasti
« komisura paleokortexu

The anterior commissure is a small band

- p a rS p O S t e r I O r of approximately 50,000 axons that connects the cerebral hemispheres

* spojuje oblasti temporalniho laloku krome sluchovych
a hipokampovych




Komisuralni drahy
(Fibrae commissurales telencephall)
Podkorové '

Kmenoveé

e commissura habenularum
—  propojuje nuclei habenulares obou stran

e commissura posterior
—  komisuralni vlakna
* nuclei posteriores thalalmi, colliculi sup., ncll. pretectales
— nekomisuralni vlakna = dekusacni vlakna

« prevadi vlakna z ncl. interstitialis Cajali a ncll. ellipticus Darkschewitschi
do fasciculus longitudinalis medialis druhé strany

. commissura supraoptica ventralis et dorsalis
. commissura colliculi superioris et inferioris
Misni

« commissura alba anterior et posterior

«  tractus spinothalamicus, spinoreticularis, spinocerebellaris ant.,
corticospinalis ant.



Bila hmota

centrum semiovale
corona radiata

capsula interna

— mezi talamem + nucleus caudatus (medialn€) a
nucleus lentiformis (lateralné)

— Crus anterius, genu, crus posterius

capsula externa

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

— obsahuje dlouhé asociaCni drahy zpracovavajici rec

capsula extrema
— mezi claustrum (medialné) a kurou inzuly (lateralné)




Centrum semiovale

Bila hmota

Gray matter

wwamr:dscape,co'n

Supnrior peduncle G
/ X \ . 3
Pyremid ! Inferior peduncle

i

Source: AIDS Road © 2002 (}Jggn:ﬁ delmng, Divigon of SCP Communicasons




Capsula interna (Vnitfni pouzdro)

e Crus anterius
— radiatio thalami ant. (tr. thalamocorticalis)
— tr. frontopontinus

e genu
— tr. corticonuclearis

* Crus posterius
— radiatio thalami centralis (tr. thalamocorticalis)
— tr. corticospinalis v somatotopickém usporadani
— tr. corticoreticularis + tr. corticorubralis
— tr. corticothalamicus ,
— radiatio thalami post. (tr. thalamocorticalis) |
— tr. parieto- , temporo-, occipitopontinus
— radiatio optica
— radiatio acustica
— pars retrolenticuleris et sublenticularis (zadni Cast zadniho raménka)

* pontes grisei caudatolenticulares

~SNODNME WN -



Capsula interna




genu corpons callos:

v

caput nuclei caudati

E

putamen

4 claustrum

5 aglobus pallidus
O vennculus Lerius
thalamus

3 corpus pineale

9 spienium cozpeoris collesi
HY plexus chojoideus ventieult bt
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ProjekCni drahy

e vzestupné (= ascendentni, aferentni)

senzitivni

prime
— lemniskovy system
» = draha zadnich provazcu (lemniscus medialis)
— anterolateralni systém (lemniscus spinalis)
» spinotalamicka draha
» spinoretikularni draha
» spinotektalni draha
» senzitivni draha hlavovych nervl (lemniscus trigeminalis)

nepfimé (mozeckove) — 4

smyslove

» zrakova draha

» sluchova draha (lemniscus lateralis)
» rovnovazna (vestibularni) draha

» Cichova draha

» chut'ova draha



ProjekCni drahy

sestupné (= descendentni, eferentni)

— pyramidova draha (tractus pyramidalis)
— fibrae corticospinales
— fibrae corticonucleares
— fibrae corticopontinae, corticoreticulares, -olivares

— mimopyramidové drahy
— tractus reticulospinalis
— tractus vestibulospinalis
— tractus tectospinalis
— tractus rubrospinalis
— tractus raphespinalis

— kmenove drahy

— fasciculus longitudinalis medialis
— fasciculus longitudinalis posterior




Projekéni — Vzestupne — Senzitivni — Primeé:

DRAHA ZADNICH PROVAZCU

= lemniskovy system

= tractus spino-bulbo-thalamo-corticalis

« 3-neuronova draha, zkrizena v prodlouzeneé mise
fasciculus gracilis (T7—S5) et cuneatus (C1-T6)

* hmat, vibrace, hluboky tlak, tah, polohocit
(propriocepce) z kloubu, Slach a svalu

porucha: senzoricka ataxie (sclerosis multiplex,
tabes dorsalis) — tabicka disociace Citi

decussatio
I newron lermnik e cole
. emnsel mediake
2\ neuron iedilhs 3. newron loba .

®ﬂ”iﬁ““i ) fasciculus gracilis .;/éﬂihrae arcuatae X lemniscus 7 /' tractus , 0 sp:net ml'

- uneatus N, : TR ———| gyrus postcentrahs

nerv  \_J/  efcuneatus \"Ts ingernae medialis -, thalmocorticals | = 7 3.1
- area J,

sanglion nucleus gracilis thalamus

spinale et cuneatus



tr. spinobulbothalamocroticalis = lemniskovy systém
(lemniscus medialis) = draha zadnich provazcu

lemniscus medialis

-

2N TS

st
V% \/ tr. Spi i is =
=TT ) . spinothalamicus ant. + lateralis
\\‘\P\\‘—JJ anterolateralni systém (lemniscus spinalis)



Projekéni — Vzestupne — Senzitivni — Pfimé —
Anterolateralni systém:

TRACTUS SPINOTHALAMICUS

* soucast anterolateralniho systemu (neospinotalamicka
draha)

 3-neuronova draha, zkfizena v mise

 rychla (akutni, ostra bolest), teplo a chlad (lat.) a hruba
citlivost (ant.)

* |lemniscus spinalis v kmeni

« 7z Rexedovych zon |1, 1IV-VII

e porucha: syringomylie — syringomyelicka disociace Citi
 stimulace / chordotomie pri neztisitelnych bolestech

L newron 2. nenron 3 newron

~ krizeni - T
periferni m ¢ "JG:'I‘I 3¢ tractus spinothalamicus ant. et lat. Lff@;'l tractus , lobus pnnei:ulmr
Ty e vvie spolu s lemniscus medialis .~ thalamocorticals | 5™ p"“;':':"‘;m 15
g : area
ganglion nucleus proprius thalamus 1

¥
spinale  columnae posterioris



Projekéni — Vzestupne — Senzitivni — Pfimé —
Anterolateralni systém:

TRACTUS SPINORETICULARIS

e soucast anterolateralniho systemu (paleospinotalamicka
draha)

e 2(4)-neuronova draha

« pomala (chronicka, tupa) bolest, aktivaCni ascendentni
draha RF (ARAS)

« zkrizena i nezkrizena
* Vvyvojove stara = buzeni a emoce

— tractus reticulothalamicus (buzeni — ascendentni aktivacni
system RF) — ncll. intralaminares thalami — gyrus cinguli
(emoce)

TRACTUS SPINOTECTALIS
— vyvojove stara draha, zkrizena, silne redukovana
— zapojena do systému pro motoriku svalu oka, hlavy a krku



Brownuv-Sequarduv syndrom

 transverzalni misni hemisyndrom

e po odezneni misniho soku (Clovek 2-3 tydny)
— ipsilateralni hemiplegie -
. porucha fibrae corticospinales -

8 e
— kontralateralni analgézie (vypadek Citi bolesti,
tepla a chladu)

» porucha anterolateralniho systému

« vzdy o 1 segment vyse

— ispilateralni anestézie (vypadek polohocitu, dotyku,
vibraci, tahu a tlaku)
» porucha drah zadnich provazcu

— hyperestezie nad mistem preruseni
* iritace v misté poskozeni




Brownuv-Sequarduv syndrom

[mpaared joint,

Impaired pain and fise touch,

temperalure vibratary and

sensations Lwo-point
discriminative
sensations

Cuneate Tasciculng

Posterior calumns {
Gracilis fasciculus

Dorsal raat

Dorsal
Lateral corticospinal :f:i\:\f erehellar
tract

Ventral
spinocerchellar
tract

Central canal Anterior white Anterolateral
B Cervical ibers copmiNsire Lol
] Tharacic fibers
Bl Lumbar fbers B2 Areas affected in Brown-Seéquard syndrome

H Sacral bbers



Projekéni — Vzestupne — Senzitivni — Pfimé —
Anterolateralni systém:

SENZITIVNI DRAHY HLAVOVYCH NERVU

» obdoba obou systému u hlavovych nervu

* hmat, polohocit (tr. trigeminothalamicus
post.) a bolest z hlavy (tr.t-th ant.)

*n. V, IX X

* lemniscus trigeminalis se pridava lateralne
k lemniscus medialis

L newron 2. nenrion

H K5 eni 3. newron Toba T
hlavovy @ |Ir"é1 ;m lemniscus N tractus ! ID sp:net “}
ey U W medialis I\\"‘@,« thalamocorticals | = @ 0® pm;:]"lm 3
C e - area
sanglion hlavového  nucleus terminationis thalamus '

nervu V., IX. a X, nV.,IX.aX,



Somatomotoricky system — prehled

Upper Motor Neuron

UMN

pyramidova
cdrafz

—,

VOLNIi KONTROLA LMN

motoricky nary ‘
/

Kosterni sval I—

WimopyIaiiidove.

cJrzlsl Y
(EIETIE)

Lowar Votor Nauror | RV eIn|

 (AUTOMATICKA)
| KONTROLA

refleri oolotiss




Projekéni — Sestupné — T evecopbospirnits (kL bent ek

- fibrae corticonucleares

Tractus pyramidalis: otk i .
FIBRAE CORTICOSPINALES |

Klinicky ,,pyramidova draha*”
1-neuronova draha
lpozor! 2-neuronova: kura — sval

80 % zkfizeno — tr. corticospinalis
LAT.

10 % — tr. corticospinalis ANT.
zkrfizeno — krk a HK

10 % — prida se k tr. corticospinalis
LAT.

Renshawovy bunky

,hra s prsty” e
porucha: druhostranna obrna 15@

-1 Y nein 4
2. newrn vz
¥ e
b
kosterni sval
s motorickou ploténkou
periferni motoricky nerv




tractus pyramidalis

fibrae corticospinales anteriores




Leg area of motor cortex Hand area of motor cortex

Frontal horn of
lateral ventricle

CST fibers in
internal capsule

Third ventricle

Aqueduct

CST fibers in
crus cerebri
CST fibers in pons

Lateral recess of
fourth ventricle

CST fibers in pyramid
of medulla oblongata

Decussation of pyramids




Projek¢éni — Sestupné — Tractus pyramidalis:

FIBRAE CORTICONUCLEARES

« 1-neuronova draha k jadrum hlavovych nervu
 Ipozor! 2 neurony: kira — sval !

— ncl. motorius n.V.

— ncl. n. VII

— ncl. ambiguus (pro n. IX,X,XI)

— ncl. n. XII

— pro jadra okohybnych nervu (n. lll,1V,VI) pfes
interneurony + z dalSich zdroju

« zKkFizena | nezkrizena
— pouze zkfizena pro dolni cast ncl. n. VIl a pro
nucleus n. XII

* porucha: hemiplegia alternans




Hemiplegia alternans

stejnostranna obrna svalu z hlavovych
nervu + druhostranna obrna svalu trupu a
koncetin

dané hlavové nervy tu mijeji pri vystupu z
kmene kortikospinalni vlakna — porucha

hemiplegia alternans superior (Weber) —
n. I

hemiplegia alternans media (Millard-
Gubler) — n. VII

hemiplegia alternans inferior (Jackson Il)
—n. Xll



Sectio mesencephali

A - tumor in aqueductu
B - hemiplegia alternans superior Weberi)
C - syndroma Benedikti




Projekéni — Sestupné — Mimopyramidove drahy:
TRACTUS VESTIBULOSPINALIS

 tr. vestibulospinalis lateralis
— z ncl. vestibularis lateralis Deitersi
— nezkrizeny
— excitace extenzoru a epaxialnich svalu
(posturalni svaly)

 tr. vestibulospinalis medialis
— z ncl. vestibularis medialis
— zkrizeny i nezkrizeny
— do fasciculus longitudinalis medialis — krcni
micha

— reflex oCi-hlava v jedné rovineg, stabilizaci hlavy a
oCi pfi pohybu



ProjekCni — Sestupné — Mimopyramidove drahy:

TRACTUS RETICULOSPINALIS

lokomocni centrum — dolni ¢cast RF
mezencefala — chuze

* pons — nezkrizeny — funiculus ant. —
aktivace extenzoru

 medulla oblongata — castecnée zkrizeny —
funiculus lat. — aktivace flexoru

» oviada gama klicku, ridi tonus svall,
integruje vliv kury, mozecku, hypotalamu a
limbického systému



Projek¢ni — Sestupné — Mimopyramidove drahy:

v8echny navazuji na drahy pfivadéjici podnéty z kury
zakladni pohyby (chuze, podani ruky)
 fractus tectospinalis
— motorika hlavy a krku
— decussatio tegmentalis posterior, koncCi v krcni
mise
 tractus rubrospinalis
— magnocelularni ¢ast nucleus ruber
— (u Cloveka rudimentarni)

— excitace flexoru, inhibice extenzoru proximalnich
svalu HK

— decussatio tegmentalis anterior, konCi v krcni mise



Projek¢ni — Sestupné — Mimopyramidove drahy:

* tractus raphespinalis
— serotonin, zkrizena | nezkrizena
— tlumeni bolesti na misni urovni
* tractus interstitiospinalis
— ve fasciculus longitudinalis medialis,nezkrizeny
— napeéti sijoveho svalstva dle zrakovych a
rovhovaznych podnétu
» centralni autonomni draha
— sympatikus — baroreceptory

— parasympatikus — mostové mikcni a defekacni
centrum — Onufovo centrum S2-4



3 systemy motoriky dle funkce

* medialni — hruba motorika (trup)
— tr. vestibulo-, tecto-, reticulospinalis (medialni
cast)
* lateralni — jemna motorika (koncetiny)
— tr. cortico- a rubrospinalis
* treti — mimovolni emocni motorika (rec tela,
tres, gama Kklicka)

— tr. raphe-, caerulo-, spinalis, reticulospinalis
(lateralni Ccast z prodlouzené michy)



Projekéni — Sestupné 1 Vzestupné — Kmenove drahy:

» fasciculus longitudinalis medialis

—jadra okohybnych nervu, colliculus sup.,
ncl. interstitialis Cajali (centra pohledu),
ncl. VIl a nuclel vestibulares

—do krcni michy

—zkfizeny

—obsahuje: tr. tectospinalis, tr.
vestibulospinalis medialis

—funkce: souhyby oci, hlavy a krku,
optokineticky, vestibulo-okularni reflex,
sakadické pohyby ocCi




ProjekCni — Sestupne 1 Vzestupne —
Kmenove drahy




ProjekCni — Sestupné 1 Vzestupné — Kmenove drahy:

» fasciculus longitudinalis posterior Schitzi
—nezkrizena draha z medialni Casti
hypotalamu podel stredni Cary
— do parasympatickych jader hlavovych nervu
a S michy, RF, modulace bolesti, sympaticka
jadra T-L michy
— ascendentni: visceralni informace z RF do

hypotalamu (+ chutove a senzitivni
iInformace z ncll. tractus solitarii)

—ve stfednim mozku probiha pres PAG

— funkce: obousmérna koordinace
autonomniho systému




Projek¢éni — Vzestupné — Senzorické

ZRAKOVA DRAHA

4-neuronova, castecnée zkrizena draha

1.N: tyCinky a Cipky sitnice

2.N: bipolarni bunky sitnice

3.N: ganglioveé bunky sitnice — n. Il — chiasma
opticum — corpus geniculatum laterale

4.N: bunky v nucleus corporis geniculati lateralis —
filorae geniculocalcarinae (= radiatio optica
Gratioleti) — lobus occipitalis, area 17 (kolem
sulcus calcarinus)

« dolni (Flechsigova-Meyerova-Archimbaultova) klicka —
dolni polovina sitnice (horni 1/2 zorného pole)
« stredni svazek

 horni (Baumova) klicka — horni polovina sitnice (dolni
1/2 zorneho pole)



Radiatio optica Gratiolet

fasciculus anterior
= dolni (Meyerova-
Archimbaultova)

— kliCka tvori oblouk
kolem dolniho rohu
postranni komory ve
spankovem laloku

— dolni polovina sitnice
(horni 1/2 zorného pole)
fasciculus centralis

fasciculus posterior

= horni (Baumova)

— kliCka primo temennim
lalokem

— horni polovina sitnice
(dolni 1/2 zorného pole)




Projekéni — Vzestupne — Senzoricke
ZRAKOVA DRAHA - odboéky od 3. neuronu

 radix optica hypothalamica do nucleus
suprachiasmaticus (a paraventricularis) — prevadi
zrakove signaly na nejvyssi autonomni centra
(videni jidla = slineni)

 radix medialis (optica mesencephalica) do area
pretectalis k ncll. pretectales (4.N) — draha
zornicoveho (pupilarniho) reflexu

— pro midézu: — 5.N: nucleus accessorius dorsalis n.
Edinger-Westphal — parasympatickou drahou s n. lll —
6.N: ganglion ciliare — nn. ciliares breves — m. ciliaris
et m. sphincter pupillae (akomodace + mi6za)




Projekéni — Vzestupné — Senzoricke
ZRAKOVA DRAHA — odbocky od 3. neuronu

« pro mydriazu. — 5.N: retikularni formace — tractus
reticulospinalis — 6.N: centrum ciliospinale Budge (C8-
T1) — r.com.albus — gqgl. stellatum (bez prepojeni) —
truncus sympathicus — 7.N: ganglion cervicale superius
— n. et plexus caroticus internus — plexus
ophthalmicus — ggl. ciliare (bez prepojeni) — nn.
ciliares breves — m. dilatator pupillae (mydriaza)

« draha pro konvergenci: 4.N: nucleus interstitialis Cajali
— fasciculus longitudinalis medialis (zkfizene |
nezkrizené) — 5.N jadra vSech okohybnych nervu

 tektalni zrakovy okruh — tractus tectospinalis

— fizeni souhybu oci, hlavy a krku smérem ke zrakovym podnétum
a ke koordinaci s celkovymi pohyby tela



3. neurony// ._
' hypophysis | htractus opticus

__ area
N pretectlis
S~ s / corpus geniculatum
(‘: [\< ?../-J--""' laterale
i . . .
\\j mlllculusﬁk-/&\ .*
superior <
-~ )
S _)Q/"'-;’

4

4. neurony

<« sulcus calcarinus
area 17

1 - amaurosis (= slepota) levého oka

2 - hemianopsia nasalis (porucha jen na levém oku)
3 - hemianopsia heteronyma bitemporalis

4 - hemianopsia homonvma dextra



Visual fields

O @
3 O @ Number Lesion Field defect
1 Partial optic nerve Ipsilateral’scotoma®
4
O O 2 Complete optic Blindness in that eye
nerve
S O O 3 Optic chiasm Bitemporal hemianopia
4 Optic tract Homonymous®
] hemianopia
g O O 5 Meyer's loop Homonymous upper
quadrantanopia
- ‘> O 6 Optic radiation Homonymous
hemianopia
: 7 Visual cortex Homonymous
8 @ @ hemianopia
8 Bilateral macular Bilateral central

cortex scotomas




Dorsal pathway for spatial vision
(to posterior parietal cortex)

V5 (middle temporal area)

» Visual areas in
o : X ;
o occipital lobe:

PP TIRRL L id ket hhd 1 bt

pod! Primary visual

cortex

Secondary visual
cortex

......

Ventral pathway for form,
color, and object vision
(to inferior temporal lobe)



Projekéni — Vzestupne — Senzoricke

SLUCHOVA DRAHA

4-neuronova, vétsinou zkfizena draha
1.N: bipolarni bunka ganglion cochleare Corti — n.

cochlearis — n. VIIl — draha se déli na 2 Casti
do nuclei cochleares

2.N: bunky v nucleus cochlearis posterior (hloubka
tonu) et anterior (intenzita tonu) — kfizeni
(corpus trapezoideum) — lemniscus lateralis —
colliculus inferior
* nucleus olivaris superior (<« kontralateralni je

inhibovano z ncl. corporis trapezoidei) — urceni
prostorové orientace sluchu

3.N: bunky v colliculus inferior
4.N: bunky v corpus geniculatum mediale — lobus

temporalis, gyrus temporalis transversus Heschli,
area 41



Fr

lobus tempnralﬁ
area 41,42
4. neurony

thalamus

.I
-
g

corpus geniculatum mediale

hlem ¥zd’ 3. Reuron

colliculus inferior

lemniscus lateralis

|| 2 newrony

nucleus cochlearis anterior corpus trapezoideum



Medial longitudinal
fasciculus

Lateral lemniscus

Dorsal cochlear nucleus

Inferior cerebellar peduncle

Ventral cochlear nucleus

Inhibitory neuron in trapezoid body

Cochlear nerve

Corticospinal tract
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Obr. 181. Obecné schéma sluchové dréhy savco. 1 - cochlea, 2 - ganglion cochleare, 3 - nc. cochlearis ventralis
3 - nc. cochlearis dorsalis, 5 - nc. olivaris superior lateralis, 6 - nc. olivaris superior medialis, 7 - corpus trapezoideum,
8 - lemniscus lateralis, 9 - colliculus inferior (centrdlni jédro), 10 - brachium colliculi inferioris, 11 - corpus geniculatum
mediale (nc. ventralis), 12 - primarni sluchové korova oblast (A1, area 41)

'



Frontal horn of lateral ventricle
Primary auditory cortex in

Third ventricle transverse temporal gyrus

Cerebral aqueduct

Acoustic
radiation

Medial

Temporal horn geniculate
of lateral ventricle body

Inferior brachium

Superior colliculus

Trapezoid body

Cochlear nuclei :

Lateral lemniscus

Fourth ventricle




Projekéni — Vzestupne — Senzoricke

ROVNOVAZNA DRAHA

3-neuronova, nezkrizena i zkrizena draha

1.N: bipolarni bunka ganglion vestibulare — n. vestibularis
— n. VIII (Cast vlaken jde jako tractus vestibulocerebellaris
directus bez prepojeni do mozecku)

2.N: bunky nuclei vestibulares — jejich axony do ruznych
struktur (prepojena vlakna jako tractus
vestibulocerebellaris indirectus do mozecku, dale do
michy, jader hlavovych nervu, fasciculus longitudinalis
medialis, retikularni formace a do talamu)

3.N: burniky nuclei ventrales thalami — mozkova kura
(lobus parietalis, Casti area 2 — gyrus postcentralis +
parieto-inzularni kura (gyrus insularis longus) + lobus
temporalis - gyrus temporalis transversus Heschli (area
41,42)




Rovnovazna draha — kam vsude

* mozkova kura

* mozecek

 RF — facilitacni descendentni system
* micha

 talamus

» jadra okohybnych svalu
— pres paramedianni pontinni RF
— reflex hlava-oko a dalsi vestibularni reflexy



gyrus postcentralis
vestibulirni dstroji area 3 g
vnitiniho ucha

3. neurony :;2

area 41,42 ;
gyri temporales transversi

Q>

nuclei
I. neuron vestibulares

(a

’ 2

/ n

‘ 0 e

i i \ tractus vestibulocerebellaris
med. 2

r mdlrecnw
lat. i
n R mnzeﬁek

thalamus

0 v
inf.
tractus
vestibulocerebellaris
directus

tractus vestibulonucleares
a ddle do fasciculus longitudinalis medialis

tractus vestibulospinalis



Rovnovazna draha — do kury

3. neuron: bunky nuclei ventrales thalami —
mozkova kura

* |obus parietalis — gyrus postcentralis (area
2) — primarni kara

 parieto-inzularni kura (gyrus insularis
longus) + lobus temporalis - gyrus
temporalis transversus Heschli (area
41,42)

e ...adalsi korové oblasti



Rovnovazna draha — do mozecku

» Tractus vestibulocerebellaris directus

vestibulum — corpus juxtarestiforme (v PCI)
— nodulus + uvula (ipsilat.)

* Tractus vestibulocerebellaris

vestibulum — ncl. vestibulares — corpus
juxtarestiforme (v PCI) — lobulus
flocclulonodularis + vermis (bilat.)




Rovnovazna draha — do michy

 ncl. fastigii cerebelli — ncl. vestibularis lat.
Deitersi (bilat.) — tr. vestibulospinalis
lateralis — alfa + gama-motoneurony
extenzoru

* Ncl. vestibularis medialis + inferior —
fasciculus longitudinalis medialis —
Interneurony (+ a -) v krcni mise

reflex hlava-oci



Projek¢ni — Vzestupne — Senzorické

CICHOVA DRAHA

2-neuronova draha

1.N: neuroepitelové bunky v pars olfactoria cavitatis nasi —
fila olfactoria — lamina cribrosa ossis ethmoidalis —
fossa cranii anterior — bulbus olfactorius

2.N: mitralni bunky v bulbus olactorius — tractus olfactorius
— trigonum olfactorium — stria olfactoria med. et lat. —
limbicky system

— cortex piriformis — v predni oblasti spankového laloku
— uncus a predni konec gyrus parahippocampalis
— area entorhinalis (area 28)
— korova Cast corpus amygdaloideum
* hypothalamus, corpora mammillaria

* nejvyS8Si centrum ¢ichu — orbitofrontalni kura (11,12,47)



triconum ncl. mediodorsalis thalami

olfactorium

tractus olfactorius

P hippocampus

bulbus
olfactorius

——corpus amygdaloideum

gyrus olfactorius lateralis

lamina cribrosa

area entorhinalis orbitofrontalni kiira
area 28 area 11 (12,47)

pa

aldrni a W kiira

sliznice nosni dutiny :
periamy



Projekéni — Vzestupne — Senzoricke

CHUTOVA DRAHA

3-neuronova draha, zkrizena i nezkrizena
1.N: cestou hlavovych nervu

mekkeé patro — nn. palatini minores — ggl|.
pterygopalatinum (bez prepojeni) — n. petrosus
major — ggl. geniculi — n. intermedius — n. VIl —
nuclel tractus solitarii

predni 2/3 jazyka (= dorsum linguae) — n.
lingualis — chorda tympani — n. intermedius — n.
VIl — nuclel tractus solitarii

zadni 1/3 jazyka (= radix linguae) — n. IX —
ganglion inf. et sup. n. IX — nuclei tractus solitarii

epiglottis, aditus laryngis — n. X — ganglion inf. et
sup. n. X. — nuclel tractus solitarii



ProjekCni — Vzestupné — Senzoricke
CHUTOVA DRAHA

2.N: nuclel tractus solitarii — tractus
tegmentalis centralis (pri tr.
trigeminothalamicus posterior) — ncl. VPM
thalami

odbocCky k motorickym jadrum hlavovych nervu, do RF

3.N: thalamus — mozkova kura — lobus
parietalis, gyrus postcentralis (area 43) a
predni casti inzuly

odbocky do gyrus parahippocampalis

» cesta do hypotalamu, amygdaly a kury pres
ncll. parabrachiales miji talamus

antigenni vlastnosti potravy (imunita) + chutova averze



gyrus parahippocampalis

3. neurony piredni &ist inzuly

gyrus postcentralis
area 43

habenula

thalamus

2 )
tractus 2. newrony

solitariothalamicus’

spoje do
retikularni formace

spoje k jadram >—___
hlavovych nervi
nucleus
tractus solitarii

! g '\n. Ix \\

patro | I Jﬁ, —n. lingualis
e ]
. [4)
dorsum linguae
-:} radix

jaayk linguae



Projekéni — Vzestupné — MOZECKOVE
staticka propriocepce
* tractus spinocerebellaris posterior

ncl. thoracicus posterior Stilling-Clarke
(lamina VIl) — medulla oblongata —
pedunclus cerebellaris inferior — vermis +
paravermalni kura (ipsilateralni)

— polohocit z trupu a DK
* tractus spinocuneocerebellaris

fasciculus cuneatus — nucleus cuneatus
accessorius Clarke-Monakow — PCI

— polohocit z HK a hrudniku



Projekéni — Vzestupné — MOZECKOVE
mechanocepce a dynamicka propriocepce

* tractus spinocerebellaris anterior

(lamina V-VIl) — krizeni na misni urovni — |
mesencephalon — pedunculus cerebellaris superior
— kFizeni v mozecCkové kure — vermis +
paravermalni kura (ipsilateralni) — z trupu a DK

* tractus spinocerebellaris rostralis

- obdoba pro hrudnik a HK

- (u Cloveka nejista), nezkrizena, pres pedunculi
cerebellares superiores + inferiores

* tractus spinoolivocerebellaris

- ncl. proprius — krizeni na misni urovni — complexus
olivaris inferior (pfepojeni) — kfizeni — pedunculus
cerebellaris inferior — Splhava vlakna

- motorické uceni (lezeni do schodu, které jsou prudké)



Projekéni — Sestupne — Mozeckove

« tractus cortico-ponto-cerebellaris (17.000.000
viaken)

lobus f,p,0,t = capsula interna =» ncll. pontis =» fibrae
pontis transversae =» krizeni = pedunculus crbl.
medius = kura mozecCku (kontralat.)

e tractus cortico-olivo-cerebellaris

lobus f,p,0,t = capsula interna = complexus olivaris
Inf. (bilat.) =» krizeni =» pedunculus crbl. inferior =»
kira mozecCku

e tractus cortico-reticulo-cerebellaris

lobus f,p,0,t (hlavné senzorimotoricka kura) =
capsula interna =» precerebellarni jadra RF (bilat.)
=>» kfizeni =» pedunculus crbl. medius + inf. =» kura
mozecku

volni motorika, priprava pohybu, nastaveni spravného
svalového tonu




Projekéni — Vzestupné — Mozeckové

e tractus vestibulocerebellaris directus

vestibulum =» corpus juxtarestiforme (v PCI)
=» nodulus + uvula (ipsilat.)

e tractus vestibulocerebellaris indirectus

vestibulum =» ncl. vestibulares =» corpus
juxtarestiforme (v PCI) =» lobulus FN+
vermis (bilat.)

e tractus trigeminocerebellaris




Projekéni — MozeCkové — Eferentni

ncl. fastigil

1. = PCI =» ncl. vestibularis lat. Deitersi (bilat.) =
tr. vestibulospinalis

2. = PCIl = RF (bilat.) = tr. reticulospinalis
3. = hlavove nervy, svalstvo krku
ncll. interpositi (globosus + emboliformis)

= PCS =>» krizeni =» ncl. ruber (pars
magnocellularis) =» tractus rubrospinalis =»
krizeni = micha (ipsilat.)

ncl. dentatus

= PCS = krizeni =» ncl. VA+VL thalami =» area 4
=> tr. pyramidalis =» kfizeni =» micha (ipsilat.)
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DRAHY BOLEST!
ascendentni

 anterolateralni system

—tr. spinothalamicus ant. + lat.

* neospinotalamicka draha — rychla (akutni) bolest
—tr. spinoreticulothalamicus

 paleospinotalamicka draha — pomala (chronicka) bolest
— tr. spinoparabrachialis

« afektivné-emocni slozka
* tr. spinohypothalamicus + tr. spinoamygdalaris

— tr. spinomesencephalicus
« do PAG — descendentni inhibice
 (draha zadnich provazcu - malo vliaken bolesti)



Somaticka, rychla bolest

« slabé myelinizovana vlakna Ad (7-14 m/s)
— somaticka (lateralni) aferentace

* nociceptivne specifické neurony v ncl. apicalis
(lamina I,11,V) — krizeni na misni urovni —
tractus spinothalamicus ant. + lat. (=
,neospinotalamicka draha” — Glu) —
ventrobazalni komplex talamu (ncl. VPL + VPM)
— somatosenzitivni oblast (area 3,1,2 = gyrus
postcentralis)



Visceralni, pomala bolest

* nemyelinizovana vlakna C (0,5-3 m/s)
— visceralni (medialni) aferentace

* multireceptivni neurony v ncl. proprius columnae
post. (lamina IlI-V (VIII, X)) — tractus
spinoreticularis (,paleospinotalamicka draha®) —
RF — soucast ARAS — ncll. intralaminares
thalami (ncl. centri mediani, centralis lateralis,
parafascicularis) — prefrontalni a premotoricka
oblast (area 6,9) + gyrus cinguli, insula —
ocekavani bolesti



Afektivné-emocni slozka bolesti

tractus spinoparabrachialis — ncll.
parabrachiales — fasciculus longitudinalis
posterior — limbicky system (emotivni a
motivacni centra)

* {r. spinohypothalamicus — hypothalamus

* {r. spinoamygdalaris — corpus
amygdaloideum



DRAHY BOLESTI
descendentni

substantia grisea centralis mesencephali =
periakveduktalni Sed (PAG)

enkefaliny

2

ncll. raphes (ncl. raphe magnus, dorsalis)
medullae oblongatae
serotonin

2
fasciculus posterolateralis (Lissaueri)

2

Rexedova lamina |l — presynapticka inhibice
blok Ca?* kanalu = blok substance P

subnucleus caudalis ncl. spinalis n. V



Ascendentni
a
descendentni
drahy bolesti

@ Spinotalamicka

@ Spino-parabrachio-
amygdalarni

® Spino-parabrachio-
hypotalamicka




Okruhy



Cerebellum — hlavni okruhy

« mozkova kura — most (ncll. pontis + ncl.,
arcuati) / oliva (complexus olivaris inferior)
— krizeni — kura — ncl. dentatus — krizeni
— thalamus (ncl. VL) — mozkova kura

mozkova kura — mozecek: vzdy
kontralaterane

mozecek — telo: vzdy ipsilateralne

« Papezuv mozeckovy kontrolni okruh:

ncl. dentatus — ncl. ruber (pars
parvocellularis) — oliva — ncl. dentatus



Zakladni funk€ni zapojeni telencefala

BAZALNI GANGLIA

PARIETALNI

OKCIPITALNI LALOK z :
L LA VSTUPNI VYSTUPNI N -
TEMPORALNI N JiDRA —»‘ TADRA P(IHALAMI.E&

FRONTALNI LALOK

[

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

Vnitfni (vmezefena) jadra
» globus pallidus lateralis
* nucleus subthalamicus
* pars compacta substantiae nigrae
* ncll. tegmentales ventrales
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Obr. 38/111. Schéma zékladnich funkci - facilitace (+) a inhibice (-) - basalnich ganglii
ve vztahu ke striatickym medidtoram (volné podle Reiner, Medina,Veenman, 1998)



comsxi
N

ey INNEDN
' DA \\
= THALAMUS
7T &%
GABA} /
+SPane|
' — e Ach
GPl | s
. 'GABA i3
SNR | ———{»{ TEC
j Glu GABA l
v v

, MEDULLA SPINALIS




PARESA ATAXIE
g P e
A
| i
' i CHOREA ATHETOSA
" i g
!  PARKINSON [rhaLamus &= |
B ! 2 4 A {
| l ‘ ) : - &
5 | NP
= GPe RF | | -
S N . . o |
= | CRBL
o |
B SNR}-—  {» TEC
f BALISMUS l
v v

MEDULLA SPINALIS

Obr. 37/111. Zapojeni okruhii basalnich ganglii do systému hlavnich spoji CNS



Left motor cortex
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Precentral sulcus
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MOZKOVA KURA

somatosenzoricl
primarni motoricka
premotoricka

Senzorimotoricka

suplementarnt

motoricka oblast

-

putamen

t
|

klicka

elobus pallidus
medizlis

THALAMUS

nuclei thalami |

substantia nigra

| el [

zadni parietilni
prefrontalni

Okohybna klicka

nucleus globus pallidus | | moclei thalami

medialis I g [vEntrales ant. et

frontalni oéni pole caudatus substantia nigra dorsales med.

L
- i L -
Asociaéni klicka
zadni parietilni

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

prefruntﬂln[ substantia nigra dorsales med.

Limbicka klicka

medisilni a laterdlni
temporalni

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




Okruhy (zapojeni) limbického systemu

« Papezuv limbicky okruh (John W. Papez 1937)

hippocampus — fornix — corpora mammillaria —
fasciculus mammillothalamicus — ncll. anteriores
thalami — area cingularis anterior — cingulum —
entorhinalni oblast — subiculum + hippocampus

* nova, kratsi verze vynechava hypotalamus

« odbocky: hypotalamus, ncl. accumbens, ncll.
septales, ncll. habenulares, RF a motoricka jadra
hlavovych a misnich nervu
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GAME IS OVER !
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Posledni vyzkumy potvrzuji, ze pokud si chce &lovék
udrzet cely den dobrou ndladu, mél by obe jmout

minimadlné 8 lidi... Nebo alespori jednomu ddt pres drzku
Ta druhd varianta je rychlej3i.



