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Neurony

Ranvieruv zarez

Schwannova bunka

Bunécné jadro

Bunécné télo
Dendrit

Axon
Myelinova pochva

Axonalni zakonceni



Bunky a tkané nervového systému

Glie astrocyty VyzZiva a ochrana neurond, soucast hematoencefalické bariéry
mikroglie Soucast imunitnich déjli, obrana proti infekci, aktivace pti zanétu
Oligodendrocyty Vytvareji myelinovou pochvu v mozku a mise
Schwanovy bunky tvofi myelinovou pochvu perifernich nerv(
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Bunky a tkané nervového systému

Axony  Nemyelinizované
Myelinizované Oligodendrocyty a Schwanovy bunky tvofi myelinovou pochvu

Unmyelinated axons Schwann cell
@ Schwann cell starts
to envelop multiple \
axons.

@ The unmyelinated axons .
are enveloped by the Schwann cell
Schwann cell, but there are nucleus
no myelin sheath wraps ~ /

O

around each axon.

N . ‘/ 4
Unmyelinated

axon
Schwann

Dendrite Source: Anthony L. Mescher: Junqueira's Basic
Histology: Text and Atlas, 15th Edition.

Copyright @ McGraw-Hill Education. All rights reserved.



Klasifikace nervovych viaken
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Healthy

Bunky a tkané nervového systému

Glie — porucha myelinizace

Nerve fiber

Nerve affected
by MS

-deprese - diplopie
- nestabiln ralada Rad:

- dysartrie
Krk:

- dysfagie

Svaly:

- slabost

- ldece

- ataxe

Citlvost
-bolest

-hypostézie

-parastéde

Streva:

- inkontinence

- prljem rebo

zacpa

Mocovas.:

- irkortinence

- Castostnebo
zadrzovani




Bunky a tkané nervového systému

Glie — porucha myelinizace

roztrousena
skleroza

CNS:

- Unana Zrak:

- kognitivni - MyStagmus
poruchny - 0.neuritida

-deprese  -diplopie

- nestabiln ralada Red:

- dysartrie

Krk:
- dysfagie
Svaly:
-slabost
- ldece
- ataxe
Citlvost
-bolest
-hypostezie
-parastése
Streva:
- inkontinence
- peljem rebo
zacpa
Mocovas.:
- irkortinence
- Castostnebo
zadrzovani




Sifeni signalu

Elektrotonicky potencial
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Prenos nervoveho signalu na bunécnée urovni
elektrické vlastnosti neuronu

Na*- K* ATP4za Membranovy potencial

Nerovhomeérna distribuce iontl

Proteiny intracelularné 0 mVv
Permeabilita membrany pro K* ionty —Bomm?

Inside  ®od) Lo o EON
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Klidovy membranovy potencial

Membranovy potencial neni potencial.
Je to rozdil dvou potencidld, z fyzikalniho hlediska to tedy

Je napéti na membrané.
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Sifeni signalu — pasivni (kabelové vlastnosti)

Jak zajistit sireni
signalu na velkou
vzdalenost?!?
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Sifeni signalu — akéni potencial

Jak zajistit Sifeni signalu e
na velkou vzdalenost?!?

AKCNIi POTENCIAL
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Propagace akéniho potencialu po axonu

Nemyelinizovany axon

Plasma *
membrane

+
(a) Resting

+

(c) Propagation
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Synapse a neurotransmitery

Electrical Signal

Sending T

Neuron

#*" Axon Hillok

Chemical Signal

Synapse

Vezikula
neurotransmiter

(o]
@ o
o Receiving
(o] o Neuron
N
Receptor Na*
Post-synaptic




Synapse a neurotransmitery

Electrical Signal

Sending T

Neuron

e

#*" Axon Hillok

Chemical Signal

Synapse

Neuron
Acetylcholin — parasymp., NMJ, Alzheimer
\\ i Adrenalin — symp., stress
R Noradrenalin

Dopamin - Parkinson
Serotonin - deprese
GABA - benzodiazepiny, barbituraty
e vt Histamin — alergie, antihistaminika
P Glutamat - pamét




Nervosvalova ploténka

Alfa motoneuron

Neuromuscular Junction

Synaptic vesicles
containing acetylcholine

Acetylcholin

Svalové viakno




Neuromuscular Junction

Nervosvalova ploténka

Synaptic vesicles
containing acetylcholine

Sprazeni excitace a kontrakce



Porucha nervosvalové ploténky

MYASTHENIA GRAVIS

O/—ACET'ILCHOLINE

o o ANTIBODIES
BLOCKED RECEPTORS

ACETYLCHOLINE
RECEPTOR

| REDUCED MUSCLE

Muscle weakness.

S

Blurry or
Droopy eyelids. double vision.
Limited
facial expressions. Trouble walking.

%%@@ Difficulty speaking,

- swallowing or chewing.




Motoricka jednotka

[ Motoricka jednotka 1
[ Motoricka jednotka 2

[ JMotoricks jednotka 3
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Centralni nervovy systém

Micha
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Centralni nervovy systém

Micha Smyslovy (senzitivni) neuron
v paternim kanalu ganglion
o v zadni i
primér 1 cm Fohy sphiale

Misni nerv
misni ganglion — obsahuje
prvni neurony drah citlivosti

canalis : ‘ misni
centralis
Vlastni micha:
Seda hmota
e zadni rohy — spojovaci neurony
e predni rohy — motoneurony,

bila hmota (provazce)

predni

koren
, , , Motoneuron i&ni
(vzestupné a sestupné drahy) misni
* postranni predni
rohy rohy
misni misni © Servier Medical Art

upravil: dr. Jifi Stefanek
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https://commons.wikimedia.org/wiki/File:Sensory,_relay_&_motor_neurons_cz.jpg
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Centralni nervovy systém
Micha — nervové drahy (provazce)

Motor and descending (efferent)
pathways (red)

(afferent) pathways

I Sensory and ascending
(blue)

Pyramidal tracts
- Lateral corticospinal fract

- Anterior corticospinal tract

Dorsal Column Medial
Lemniscus System
Gracile fasciculus

Cuneate fasciculus

Spinocerebellar Tracts
Posterior spinocerebellar tract
Anterior spinocerebellar tract

Extrapyramidal Tracts
- Rubrospinal tract
- Reticulospinal tracts
- Olivospinal tract
- Vestibulospinal tract

Anterolateral System
Lateral spinothalamic tract
Anterior spinothalamic tract

Spino-olivary fibers



Centralni nervovy systém
Micha — nervové drahy (provazce)

Motor and descending (efferent)
pathways (red)

(afferent) pathways
provazce (blue)

misni — tudy Dorsal Column Medial
vede : Lemniscus System

propriocepce Gracile fasciculus

t Sensory and ascending

Pyramidal tracts
- Lateral corticospinal fract

- Anterior corticospinal tract

1 g b 1 A Cuneate fasciculus
= o hataktilni Citi

Extrapyramidal Tracts
- Rubrospinal tract

Spinocerebellar Tracts
Posterior spinocerebellar tract
- Reticulospinal tracts
- Olivospinal tract
- Vestibulospinal tract

Anterior spinocerebellar tract

Anterolateral System
Lateral spinothalamic tract
Anterior spinothalamic tract

Spino-olivary fibers



Centralni nervovy systém
Anatomie mozku

27N\

Mezimozek

N

Mezimozek:
Thalamus
Hypothalamus
Hypofyza

Mozkovy kmen:
Stredni mozek
Varollv most
Prodlouzend micha

Koncovy mozek

Gyrus cinguli

Corpus callosum

Lobus frontalis
pars supraorbitalis

Cerebellum

Hypophysis Ventriculus
quartus



Laloky mozkové kury:

Celni (frontalni) — motorické funkce
Temenni (parietalni) - senzitivni
Spankovy (temporalni) - sluch

TyIni (okcipitalni) - zrak

5c




Mozkové komory, cirkulace mozkomisniho moku

Ventricles of the Brain

Lateral ventri

Anterior horn :
Posterior

Interventricular horn

Foramen — conne

Lateral S P THA Cerebral aqueduct

Aperture — ¥ connects 3™ and 4th V i\ =
apertures of Fourth ventricle Aperture
4%V lead to

Central canal

subarachnoid space of spinal cord

aperture

(a) Anterior view (b) Left lateral view



CSF build-up
in ventricles

ventricles

CSF in @

/ \ [ / © AboutKidsHealth,cz







Mozkové obaly Skin

Aponeurosis
/flI/,//l/,/,/,// Ll L] Periosteum

| '{l” l' l'lll Bone

__.-_l"-,' !

Meninges

Dura mater
Arachnoid
Pia mater

Arachnoid granulation
Dural venous sinus

Vrstva tésné naléhajici na povrch mozku je omozecnice. Nad ni je mezimembranovy, subarachnoidalni,
prostor vyplnény mozkomisnim mokem. DalSi vazivovou membranou je pavucnice, ktera je bezcévna.

Nad ni se nachazi dalSi mezimembranovy prostor, ktery se nazyva jako subduralni. Nejsvrchnéjsi
vazivovou vrstvou je tvrda plena, ktera srista s okostici lebecnich kosti. L2


https://cs.wikipedia.org/wiki/Mozkov%C3%A1_plena#cite_note-:0-3

Somaticky a vegetativni (autonomni) nervovy systém

Mozkova struktura?

SOMATIC NERVOUS SYSTEM AUTONOMIC NERVOUS SYSTEM

* SOMATIC SENSORY FIBERS * INVOLUNTARY FUNCTIONS

» SOMATIC MOTOR FIBERS * VISCERAL MOTOR

* VOLUNTARY ACTIONS * VISCERAL SENSORY

1
I 1
SYMPATHETIC PARASYMPATHETIC
DIVISION DIVISION
FIGHT or FLIGHT™ REST L DIGEST

Jaky neurotransmiter? Jaky neurotransmiter?

Entericky
nervovy systém



Vegetativni (autonomni) nervovy systém

Hypothalamus Co ridi?
Prodlouzend micha a V. most

SOMATIC NERVOUS SYSTEM AUTONOMIC NERVOUS SYSTEM
* SOMATIC SENSORY FIBERS * INVOLUNTARY FUNCTIONS
» SOMATIC MOTOR FIBERS * VISCERAL MOTOR
* VOLUNTARY ACTIONS * VISCERAL SENSORY

1
| 1

SYMPATHETIC PARASYMPATHE TIC

DIVISION DIVISION
FIGHT or FLIGHT™ REST L DIGEST

Jaky neurotransmiter? Jaky neurotransmiter?

Entericky
nervovy systém



SOMATIC NERVOUS SYSTEM
* SOMATIC SENSORY FIBERS
» SOMATIC MOTOR FIBERS
* VOLUNTARY ACTIONS

Vegetativni (autonomni) nervovy systém

Hypothalamus télesna teplota, prijem tekutin a potravy
Prodlouzena ml'cha a V. most Kardiovaskularni centrum

AUTONOMIC NERVOUS SYSTEM Respiracni centrum
* INVOLUNTARY FUNCTIONS
* VISCERAL MOTOR
* VISCERAL SENSORY

| —
SYMPATHETIC PARASYMPATHETIC Entericky
DIVISION DIVISION ¢ :
e SR REST L DIGEST" nervovy systém

Jaky neurotransmiter? Jaky neurotransmiter?



Vegetativni (autonomni) nervovy systém

SOMATIC NERVOUS SYSTEM AUTONOMIC NERVOUS SYSTEM

* SOMATIC SENSORY FIBERS * INVOLUNTARY FUNCTIONS
» SOMATIC MOTOR FIBERS * VISCERAL MOTOR

* VOLUNTARY ACTIONS * VISCERAL SENSORY

1
f 1
SYMPATHETIC PARASYMPATHETIC
PIVISION DIVISION
FIGHT or FLIGHT" REST L DIGEST Entericky nervovy systém

Jaky neurotransmiter? Jaky neurotransmiter?
ADRENALIN ACETYLCHOLIN




Somaticky nervovy systém

Senzoricky
Motoricky

SOMATIC NERVOUS SYSTEM
* SOMATIC SENSORY FIBERS
» SOMATIC MOTOR FIBERS
* VOLUNTARY ACTIONS

AUTONOMIC NERVOUS SYSTEM
* INVOLUNTARY FUNCTIONS
* VISCERAL MOTOR
* VISCERAL SENSORY

L 1

SYMPATHETIC
PIVISION
FIGHT or FLIGHT

PARASYMPATHE TIC
DIVISION
REST L DIGEST
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Motorische bzw. absteigende Bahnen
(links, rot)

1. Pyramidenbahn

1a. Tractus corticospinalis lateralis

1b. Tractus corticospinalis anterior

2. Extrapyramidale Bahnen

2a. Tractus rubrospinalis

2b. Tractus reticulospinalis

2c. Tractus vestibulospinalis

2d. Tractus olivospinalis

Somatotopische Gliederung:
S: Fasern aus Sakralmark, L: aus Lumbalmark
Th: aus Thorakalmark, C: aus Zervikalmark

Sensible bzw. aufsteigende Bahnen
(rechts, blau)

3. Hinterstrangbahnen

3a. Fasciculus gracilis

3b. Fasciculus cuneatus

4. Kleinhirnseitenstrangbahnen

4a. Tractus spinocerebellaris posterior
4b. Tractus spinocerebellaris anterior
5. sensible Vorderseitenstrangbahnen
5a. Tractus spinothalamicus lateralis
5b. Tractus spinothalamicus anterior

6. Tractus spinoolivaris

Micha - bila hmota - misni drahy

senzitivni



T

Vedou nezkrizené
zadni provazce™
misSni — tudy
vede
propriocepce a

"\ taktilni &iti

)
seda hmota

Senzitivni drahy




Mezimozek

, _
“)e

prepojeni %
senzitivhich drah —
brana vedomi

Gyrus cinguli

Corpus callosum

Septum
pellucidu 3,
Genu .

Lobus frontalis ’/
pars supraorbitalis ‘

Hypophysis Ventriculus
quartus




zpracovani
somatozenzorického
Citi v CNS

Mozkova kura

Thalamus

http://fblt.cz/wp-content/uploads/2013/12/senzorika.gif


http://fblt.cz/wp-content/uploads/2013/12/senzorika.gif
http://fblt.cz/wp-content/uploads/2013/12/senzorika.gif

http://www.nan.upol.cz/neuro/cd699.html

JEeJIM TUNKCNIM ZapoJenim. KoziiSuJeme primarni KOrove oblast (ProJekcni)j s presnym topickym usporaaanin
sekundarni korové oblasti, jejichz topické zapojeni je méné detailni. Sekundarni oblasti mizeme rozdélit na
a asociacni.

| Telencephalon; Cerebrum |
[1] prim&rni motoricka korova oblast E T
skryt Eizlz

[2] Premotoricka korova oblast

3] Suplementdrni motoricka korova
oblast

[#] Frontéini okohybné pole

[8] Brocovo centrum feéi

IE\ Prefrontdini korova oblast

[7] Primarni senzitivni korova oblast

Sekundarni senzitivni korova
oblast

[8] Primarni zrakova korova oblast

Sekundarni zrakova korova oblast

[11] Primarni sluchova korova oblast

[12] sekundarni sluchova korova oblast

[13] wernickeho sensorické centrum
feci

14 chufova korova oblast

@ Vestibularni korova oblast

Primarni ¢ichova korova oblast
Insularni korova oblast
Limbicka korova oblast

Asociaéni korové oblasti




Senzoricky homunkulus
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Motoricky systém



zjednodusené
motorické funkce
CNS

http://fblt.cz/skripta/regulacni-mechanismy-2-nervova-regulace/8-motoricke-funkce/



http://fblt.cz/wp-content/uploads/2013/11/motorika.gif
http://fblt.cz/wp-content/uploads/2013/11/motorika.gif
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 skupiny jader v hloubi mozku (rtiznych drovni mozku) § ooy 44
 zapojena v okruzich s motorickymi oblastmi mozkové kury ‘Q
* na motoriku pUsobi vice ¢i méné tlumivé '5*3"28':”/* \m )
 poméahaji s vybérem vhodného vzorce pohybu w W

. v v v o , ., , . frontalni (Celni) rez
e zjednodusené receno vam podporuji v pohybovém vzorci to, co

je ucelné a odfiltrovavaji nadbytecné

e zajistuji, ze v klidu jste motoricky v klidu a netrapi vas mimovolni
pohyby

 podil na tvorbé zakladnich pohybovych vzorcu

 dllezité pro motorickou pamét



Mozecek

osum - i - . thalamus
~ e v

Cerebellum
arbor vitae

Vestibularni mozecek
-propojen s vestibularnim aparatem
-vyznam pro udrzeni rovnovahy

Spindlni mozecek
-pres michu pfijima informace ze sv. proprioreceptor
-podil na udrzovani svalového tonu

Korovy mozecek
-spojeni s mozkovou kurou
-podil na fizeni volnich pohybi

‘premotor oorticesr

Spinocerebellum
< >

Paravermal

Motor planning 00

Motor and Vermis

ILateral descending

pathways
Control of skilled
Vestibulo- movements
cerebellum

Medial descending

| pathways
WCIEH| Control of posture
Balance and
eye movements




Micha - bila hmota - misni drahy

motorické

Motorische bzw. absteigende Bahnen
(links, rot)

1. Pyramidenbahn

1a. Tractus corticospinalis lateralis

1b. Tractus corticospinalis anterior

2. Extrapyramidale Bahnen

2a. Tractus rubrospinalis

2b. Tractus reticulospinalis

2c. Tractus vestibulospinalis

2d. Tractus olivospinalis

Somatotopische Gliederung:
S: Fasern aus Sakralmark, L: aus Lumbalmark
Th: aus Thorakalmark, C: aus Zervikalmark

Sensible bzw. aufsteigende Bahnen
(rechts, blau)

3. Hinterstrangbahnen

3a. Fasciculus gracilis

3b. Fasciculus cuneatus

4. Kleinhirnseitenstrangbahnen

4a. Tractus spinocerebellaris posterior
4b. Tractus spinocerebellaris anterior
5. sensible Vorderseitenstrangbahnen
5a. Tractus spinothalamicus lateralis
5b. Tractus spinothalamicus anterior

6. Tractus spinoolivaris




Senzitivni drahy

Vedou nezkrizené

zadni provazce™
misSni — tudy
vede
a— propriocepce a

"\ taktilni giti

2
seda hmota

~~ Motond&urony

iZi na Urovni michy pfedni

Lravan



Centralni nervovy systém
Micha — nervové drahy (provazce)

Sensory and ascending
pathways (red)

(afferent) pathways

Motor and descending (efferent)
1 (blue)

Pyramidal tracts

- Lateral corticospinal fract Dorsal Column Medial

Lemniscus System
Gracile fasciculus

- Anterior corticospinal tract

Cuneate fasciculus

Extrapyramidal Tracts

Spinocerebellar Tracts
- Rubrospinal tract

Posterior spinocerebellar tract
Anterior spinocerebellar tract

- Reticulospinal tracts
- Olivospinal tract

- Vestibulospinal tract Anterolateral System
Lateral spinothalamic tract

Anterior spinothalamic tract

Spino-olivary fibers



gferent” ”
stimu

Reflexni oblouk —gedre

Patelarni reflex

(Knee-jerk reflex)

N\
N\
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\
\
N
\
Sensory \
\ neuron M
\ e \
Muscle Spinal

Quadriceps,  spindle \ cord \
{(extensor) @

Inhibitory
interneuron

Extensor Flexor
motor motor
neuron neuron

(activated)  (inhibited)



