Tkan nervova



Tkan nervova

tkan slozena z bunéek vybavenych vetsinou
dlouhymi vybeézky, které vytvareji sité a
okruhy schopnée pfrijimat, zpracovavat, tvorit
a vest nervoveé impulsy.
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CNS: mozek, micha ‘

PNS: nervy, ganglia
(kolekce tel nervovych
bunék mimo CNS)




Bunky nervove tkane

-neurony
-bunky gliove (neuroglie

Mezibunécna hmota
-velmi malé mnozstvi
CNS <<< PNS
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NEURON

Neurony

dendrity
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(perikaryon,
télo neuronu)

~-neurit axon (neurit)

terminalni
——==terminainl orborizace arborizace




NEURON

Neurony

neurocyt
(perikaryon,
télo neuronu)

~-neurit (neurit)
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Axons and dendrites
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Klasifikace neuronu
- podle poctu vybézku

PSEUDOUNIPOLARNI MULTIPOLARNI BIPOLARNI



Klasifikace neuronu
- podle poctu vybézku

unipolarni???

PSEUDOUNIPOLARNI MULTIPOLARNI BIPOLARNI




Klasifikace neuronu

-podle delky axonu
-Golgiho typ |
-Golgiho typ Il

-podle funkce:

Senzorické

- aferentni
Motorickeé

- eferentni
Interneurony

- propojeni
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AFFERENT NERVE
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Tvary tél neuronu




Telo

neuronu

Synapse —~ o

Axon hillock Microtubules
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Neuromelanin
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DENDRITY

kratsi vybézky, ale
v nékterych
jadrech mozku az
milimetrové délky

MAP 2, MAP 1

- vetvi se

- obsahuji GER

- vedou signaly do
tela neuronu




axon hillock
(lighter staining area)

dendrites
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dendriticke trny






Terminalni arborizace

Mitochondrion - na konci axonu

na zacatku axonu nékolik

Nucleus kolateralnich vétvi
Axon

Cell ‘ Myelin terminal

body _~"sheath
| Node of Synapse

Dendrite 7 ranvier

Schwann
cell
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Neurotubuly (mikrotubuly)

axodendritic synapse synaptic vesicles
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MAP1 MAP=<

kinesin (anterogradne) dynein (retrogradné)
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Retrograde transport Uptake Release
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MAP Tau, protein asociovany s mikrotubuly (podporuje sestaveni a
stabilitu mikrotubuli), tvori nerozpustna vlakna, ktera se hromadi
jako neurofibrilarni spleti pri Alzheimerové chorobé










Membranovy potencial

MEMERANE

INNER OVTER
ENVIRONMENT ENVIRONMENT

Na*

Not Na*
A

>
)
7!
§
+ + 4+ + +




Membranovy potencial

klidovy membranovy potencial -65 az —70 mV

-depolarizace nad =50 mV (Na*, Ca** do buiky) = excitace
-hyperpolarizace pod —=70 mV (K* z bunky, Cl- do bunky) =
Inhibice

propagace zmény membranového potencialu = impuls
- excitacni/inhibi¢ni potencial - na dendritech a téle, sireni
s dekrementem a vSemi smery
- akéni potencial - pouze na axonech, sifeni bez dekrementu a
pouze celulifugalné, k vybaveni potrebna sumace asi 200
impulsu, dojde ke kratkodobé depolarizaci na +30 az +50 mV
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Akcni potencial

(B)

instantaneous view at t= 0
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Na* channels closed inactivated open closed
" 4 +8 + & . Y {/ ,"/7 N
/ s - AL SN G- po ) -
e £ 67 . ( VA I/( " ('1' i T:ﬂ | \'1 b
——) (R \"‘i; fo_J A A A A A A
ID (R (= (H;Y DD
‘ '] |l \ .I . , \ N I
(L.;- \ I_thTI \5 T:, ._J J\ ll I (l \__l IAJ J . lI.J ".I
' J \_'. po ‘:‘:
membrane repolarized depolarized resting axon
plasma membrane
instantaneous view at f = 1 msec
propagation
Na™ channels closed inactivated open closed
¢ ¢ .f( - B @
Y 2 ] 'LT— RYA
0—Da-e-H8:A0t HJCF%(H (R 1 (0
N LJX\_; LA J\_ } u‘\_l L)\_
BE Be Ba R HY6 Q ’\"I ”\p P
A 0 0 8RR e
) Q@ "% R "% /R "%
membrane repolarized depolarized resting axon cytosol




Synapse

Axon ending
®  (synaptic
end bulb)

Presynaptic
membrane

Synaptic

vesicles Postsynaptic

membrane




Axosomatic synapse Axodendritic synapse Axoaxonic synapse
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Neurotransmitter

Neurotransmitter
Synaptic rel transporter Axon

vesicle terminal
Voltage-
gated Ca? 9 - ~\\
channel 0 N Synaptic
Postsynaptic - (I) R R Receptor cleft
density Dendrite



mediatory o

v CNS

acetylcholifs

adrenalin

noradrenal s
serotonin &

glutamat
dopamin
glycin
GABA
histamin
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- Axon terminal

Synaptic vesicle
/ Synapsin |

_ Spectrin-like
_—  protein

Synaptic cleft

Postsynaptic cell




synaptic vesicle ~ =2
with neurotransmitters '
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PRIKLADY INAKTIVACE MEDIATORU A UVOLNENI
RECEPTORU

- acetylcholinesteraza v synaptickeé sterbine

- zpetneé vychytavani katecholaminu presynaptickou
membranou a jejich rozklad monoaminooxidazou (MAO)

- COMT (katechol-O-metyltransferaza) v postsynaptickém
neuronu



Hippocampus |
(dentate gyrus)

\ y *(.m,d;:ub
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Gliové bunky (neuroglie)

neuronum poskytuji
- trofickou podporu (zasobu energie)
- mechanickou podporu a izolaci (bariéru)
- podporu pri vytvareni a udrzovani synapsi
- tzv. druhy kli¢ pro synapticky prenos (napr. D-serin)

- produkci mezibunécné hmoty a imunitni funkce



NEUROGLIE

1. neuroglie CNS 1. ependym
2. aitrucyt}u{i. plazmatické (5eda hmota CNS)
2.fibrilarni (bila hmota CNS)
3. oligodendroglie — (myelinizace axoni v CNS)

4. mikroglie

2.neuroglie PNS — 1. Schwannovy b.— (myelinizace axoni v PNS)

2. satelitové b. cerebrospinalni ganglia

vegetativni L
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Fibrous astrocyte







Glial fibrillary
\ acidic protein
/-Pw— (GFAP)

Myelin

L Neuron

Perivascular
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7/ Hematdencefaligka bariéra




Oligodendrocytes
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Mesaxon

- axon produkuje neuregulin-1 v mnozstvi umerném sveé
tloust’ce, Schwannova bunka vnima signal receptorem

- receptory zprostredkovana adheze mezi axonem
a Schwannovou bunkou (NCAM)
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Nr 1 (neuregulin-1)
9 adaxonal
domain

abaxonal

cytoplasmic
apposition

Major dense
line

exoplasmic
apposition

Intraperiod
line

mesaxon
outer

mesaxon Ross,M.H., Pawlina,W.: Histology, 2011




Cytoplasm

Extracellular
space

Inner leaflet
Cytoplasm
Inner leaflet

cytoplasmic apposition

Quter leaflet

Intraperiod line
(close apposition
of the two outer

Major dense line
(close apposition
of the two inner
leaflets)

exoplasmic apposition
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Multipolérnl neuron s diouhym axonem

dendrity

odstupovy konus

holy dasek axonu

kolaterdla
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inner collar of

Schwann cell
cytoplasm
perinﬁ T~axon
cytoplasm
Schmidt-
Lanterman
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myelin

/

outer collar
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nucleus of /

Schwann cell







Myelinizace v CNS

oligodendrocyte
cell body

N

myelin AXONS

node of
ranvier

1/8\ )



Oligodendroglial
cell Lateral loop

Node of Ranvier Nuclaus Cuter loop

Axon Longitudinz Inner loop
incisures






- bazicky protein myelinu a oligodendrocytovy glykoprotein
myelinu (pouze CNS) - cytoplasmaticka apozice

- proteolipidovy protein 1 — exoplasmaticka apozice

destrukce téchto struktur vede k DEMYELINIZACI
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