Nervova tkan a nervovy systém
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Neuron - klasifikace

 podle poctu vybézkii

e apolarni

* unipolarni

* pseudounipolarni P Bipotar Neuron

* bipolarni H

* multipolarni

* anaxonalni

 podle délky axonu
* Golgi typ | /axon az 1 m/
» Golgi typ Il - s kratkym axonem

* podle typu neurotransmiteru

* ACh, aminokyseliny (glutamat, GABA,
glycin), monoaminy (serotonin,
katecholaminy — dopamin,
noradrenalin, adrenalin),
neuropeptidy (somatostatin,
enkefalin, endorfin, CCK), NO,
adenosin




NEUROTRANSMITERY

ADRENALINE
fight or flight

produced in stressful situations. Increases heart rate
and blood flow, leading to physical boost and
heightened awareness

NORADRENALINE

concentration
affects attention and responding actions in the
brain. Contracts blood vessels, increasing
blood flow.

DOPAMINE

pleasure
feelings of pleasure, also addiction, movement and
motivation. People repeat behaviors that lead to
dopamine release.

SEROTONIN

mood

contributes to well-being and happiness. Helps sleep

cycle and digestive system requlation. Affected by
exercise and light exposure,

MEGAPIXL

GABA

calming
Calms firing nerves in the central nervous system.
High levels improve focus, low levels cause anxiety.
Also contributes to motor control and vision.

ACETYLCHOLINE

learning
Involved in thought, learning and memory. Activates
muscle action in the body. Also associated with
attention and awakening.

GLUTAMATE

memory
Most common neurotransmitter. Involved in learning
and memory, requlates development and creation of
nerve contacts.

ENDORPHINS

euphoria

Released during exercise, excitement and sex,
producing well-being and euphoria, reducing pain

Download from magaphd.com70913960



Nervovy systém - CNS a PNS

CNS — mozek, mozkovy kmen, mozecek, micha
PNS — hlavové a misni nervy, ganglia




CNS — mozek

* Seda hmota « bild hmota
perikarya neurond, nerv. vybézky, glie (plazmatické myelinizované axony, glie (oligodendrocyty,
fibrilarni astrocyty, mikroglie), cévy

astrocyty, mikroglie), cévy




CNS - cortex cerebri — typy neuronu

https://www.janelia.org/lab/spruston-lab/research/cellular-diversity-hippocampus

pyramidové bunky
zrnité (granularni) bunky
vietenovité bunky
horizontalni (Cajal) bunky
vertikalni (Martinotti) bunky
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CNS - cortex cerebri

The motor and sensory cortexes and the association areas for each
Central sulcus

Motor Cortex |

Somatic motor -
association area

Sensory cdrtox

Somatic sensory
association area
Gustatory Cortex
‘Olfactory Cortex

Visual Cortex

Primary visual cortex

Auditory Cortex Visual assoclation area :

Primary auditory cortex -
TEMPORAL LOSE

Auditory association area -

QX1 Pvaner [acawron, we

* jsocortex -11/12 povrchu, vyvojové mladsi, typickych 6 vrstev
* homotypicky cortex
* heterotypicky cortex

* allocortex — 1/12, vyvojové starsi, stavebné jednodussi



CNS - isocortex cerebri
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CNS - cortex cerebri - isocortex
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to layer IV cytoarchitektonika, myeloarchitektonika



CNS — bild hmota
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Hemato-encephalické bariéra (HEB

perivaskularni nozk
astrocyt(

Receptor-mediated

transcytosis Tight junctions
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Carrier-mediated *'"
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v & o
Basal lamina m.4
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=
Intemeuron Restricted Adsorptive-mediated
paracellular diffusion transcytosis




CNS - mozecek (cerebellum

Anterior lobe Anterior lobe
Arbor vitae 5.
Cerebellar

Cerebella
peduncles
* Superior

Pons

Fourth . * Middle
ventricle posterior « Inferior
| lobe - plexus of
Medulla Flocculonodular lobe Medulla —/\ Flocculonodular  fourth

oblongata Choroid plexus oblongata lobe ventricle
(a) (b)

Cerebellum — prehled, (impregnace), objektiv 2,5x

cortex cerebelli
- stratum cinereum (moleculare)
- stratum gangliosum
- stratum granulosum

2 hemisféry
vermis - neparové

arbor vitae




Mozecek (cerebellum)

Klira mozecku (cortex cerebelli)

Stratum moleculare - kosickové a hvézdicovité bunky

Stratum gangliosum - Purkynovy bunky

Stratum granulosum - malé a vétsi zrnité multipolarni neurony
Bila hmota mozecku

Eferentni vlakna — neurity Purkynovych bunék

Aferentni - mechova (synapse: glomeruli cerebellares) a Splhava
Jadra mozecku




Mozecek (cerebellum)

Cerebellum — cortex |, (impregnace), objektiv 10x

—, ; TR =
_cortex cerebelli ' ’ -} -
- stratum cinereum (moleculare) ; >

- stratum gangliosum
- stratum granulosum

Fa g 2 0=« i
Cerebellum — cortex Il, (Nissl), objektiv 40x
Y © . %9 ®
cortex cerebelli

- stratum cinereum (moleculare) — .
- stratum gangliosum
- stratum granulosum

&

50% vsech neuronu
CNS



MozecCek - zapojeni neurond

Parallel fiber

Purkinje cell
- jedina eferentni vlakna

Molecular layer
Purkinje layer

—-Granular layer

stratum granulosum -
glomeruli cerebellares

—\White matter

> Ji Mossy fiber
Climber fiber

koSiCkové bunky

o - interneurony
malé zrnité (granularni) neurony

- kooperace Purkyrfiovych bunék (inhibi¢ni neurony

- koordinace pohybu, udrZzovani rovnovahy,
jemna motorika)



C1-L2

40-45 cm
primeér se snizuje
smérem dolU: 13
mm - 6,4 mm
intumescentia
cervicalis
intumescentia
lumbalis

misni segmenty
(8C, 12Th, 5L, 58S,
1-3Co)

CNS — micha (medulla spinalis)
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spinal Medulla spinalis — prehled, (HE), objektiv 2,56%

geda hmota
- dorzélni roh
+ - ventraini roh

nerve (Co1)

e

N bila hmota
- dorzélni provazec
- lateralni provazec
- ventralni provazec




Medulla spinalis

+ Seda hmota misni Spina | Cc
* Cellulae radiculares (kofenové buriky) it
* somatomotorické a visceromotorické
* Interneurony
* vsunuté, komisuralni, asociacni
* Cellulae funiculares (bunky provazc()
* v ncl.proprius a ncl. thoracicus

axonovy hrbol
(odstupovy konus neuritu)

neuroplazma
s Nisslovymi télisky
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Mozkomisni obaly - meningy

Superior sagittal sinus
Arachnoid villus

Skin of scalp

Periosteum

Bone of skull

Periosteal layer
Meningeal layer

Subdural space (potential space)
Arachnoid

Dura mater

Subarachnoid space
Arachnoid trabeculae
Pia mater

Cerebral cortex
White matter

Source: Mescher AL: Jungqueira’s Basic Histology: Text and Atlas,
12th Edition: http://www.accessmedicing, com

Copyright € The McGraw-Hill Companies, Inc. All rights reserved.

* Dura mater
* endostealni vrstva (periostalni)
* meningealni vrstva
v urcitych mistech obé vrstvy oddéleny — vendzni sinusy

* Arachnoidea — jemna, bez cév
* vazivo
* sit jemnych trabekul
v subarachnoidalnim prostoru jsou Cetné cévy, prostor je vyplnén mozkomisnim mokem

* Pia mater — velmi vaskularizovand jemna blana



Mozkomisni obaly - meningy

>
Skull

Dura mater

Arachnoid

membrane

Pia mater

Meninges <
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Mozkomisni obaly — meningy, membrana gliae superficialis

Y 13.1.11 Pia mater, membrana ||m|tans gllae superf'aalls, TEM

V » ¢ Pia mater obklopuje
vnéjsi povrch véech
; | Casti CNS. Je to
N ~ nejvnitFnéj& mozkova
plena, velmi jemna,
bohata na cévy.
Astrocyty tvori tésné
pod pia mater tzv.
membrana limitans gliae
superficialis.
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Plexus choroideus (v mozkovych komorach)

produkce mozkomisniho moku
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PNS — misni ganglion (ganglion spinale)

Reflex reaction sensory neuron dorsal root spinal gray
cell bod ganglion cord matter  white
senspery neuron matter

stretch
receptor

motor neurons

reflex hammer s

biceps femoris
muscle (flexor)

patellar tendon

cell bodiés of interneuron

motor neuro

quadriceps femoris
muscle (extensor)

© 2013 Encyclopaedia Britannica, Inc.



Ganglion spinale (DRG) — pseudounipolarni neuron
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Ganglia autonomni

parasympatikus

multipolarni neurony a neuroglie

) {0 Lacrimal Gland

_!/——

to Heart

to Lungs, Bronchi, Esophagus

sympatikus

Thoracic
1-12
. . to Liver
] 4 f |
utonomic G \
oy m far = . to Pancreas and adrenals
_ === 10 Kidneys
: ’ Y
' Ty o teanes

to Distal colon, rectum
and genitourinary organs



Ganglia autonomni

intramuralni ganglia ve sténé vnitinich orgdnl — pt. plexus myentericus v tunica muscularis
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PNS — nervy - nervova vlakna

* nervove vlakno = axon + obal
2 typy nervovych vidken:

* nemyelinizovana

jen neurilema (autonomni nervy - Seda

vldakna Remakova)

* myelinizovana

Schwannova pochva (neurilema) +
myelinova pochva (cerebrospinalni

nervy - bila vlakna)

Axon

Schwann
cell
cytoplasm

/ N
N
ﬂ )
S J
SaSe=>Te=o
—_ S
iy \! b
Ve
Mesaxon Schwann Myelin

cell
nucleus

sheath

Mesaxon

Schwann cell
cytoplasm

Schwann cell
nucleus

Axons



PNS - nervova vlakna — tvorba myelinu

Myelination of
a peripheral axon

Vyvoj myelinové pochvy - mesaxon, transmisni elektronovy mikroskop




a vlakna

%
A

PNS - nervov

N s 2oy

Schwannova bunka
S axony
transmisni elektronovy
mikroskop

jadro Schwannovy
bunky

axony

myelinova pochva



Periferni nerv
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Periferni nerv — podélny rez
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Periferni nervy — ve tkanich

glandula parotis



Motoricka ploténka

Copyright © The MeGeaw-Hill C Inc. ired for or display
Somatic motor neuron axon
Muscle fiber nucleus

specialni velkoplosna
synapse

Motor end plate

"’Fg'ﬂd'ed sarcolemma
Synaptic vesicles

Neuromuscular cleft ‘ ),,;,
Motor end plate N

motoricka ploténka -
reak&ni produkt

histo ‘emého prikazu
acetylcholineste




Motoricka ploténka - funkce

Axon terminal of

somatic motor neuron Somatic motor neuron
releases ACh at neuro-
muscular junction.

(a)

Muscle fiber ACh
o0 potential

Jﬂd‘g

Action potential ——

Net entry of Na*
through ACh receptor-
T-tubule channel initiates a
= Sarcoplasmic reticulum muscle action potential.

Motoricka jednotka — soubor vSech svalovych vlaken,
ktera inervacné nalezi k jednomu motoneuronu,

napf. okohybné svaly — 3-5 svalovych vldken na 1
motoneuron,

mm. glutei — 100-200 svalovych vlaken na 1 motoneuron




Nervovy systém

75

* 76.
« 77.
» /8.
* 79.
* 80.
* 81.
* 82.
* 83.
> 84.
* 85.
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* 87.

. Cortex cerebri

Cortex cerebri /impregnace/
Cerebellum /impregnace/
Cerebellum /Nisslova substance/
Medulla spinalis

Plexus choroideus

Ganglion spinale

Ganglion spinale /impregnace/
Ganglion vegetativni

Periferni nerv — pricné
Periferni nerv — ptiéné /myelin/
Periferni nerv — podél

Periferni nerv — podél /myelin/

Dékuji Vam za pozornost.

Jana

Dumkova

otazky a komentare na:
jdumkova&med.muni.cz



