Nervova tkan




Obecné vlastnosti nervove tkane
a jeji slozky

drazdivost a vodivost

plvod: neuroektoderm

funkce: nervova regulace

- presna analyza zmeén

- rychly prevod informace do Ustredi
- cilena a mistné diferencovana odpoved’

SloZeni: neurony a neuroglie (bunky podptrné)

PNS + CNS < seda hmota
bila hmota



NS — struktura:
Neurony + gliové bunky
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Dendrites

NEURON
4-100um @

Cell membrane
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A perikaryon (pyramidova burika z cortex cerebri)

Nissl substance

“dendrite

«————

nucleolus
- nucleus




neurotubuly
neurofilamenta

Dendrite

{a) Rough
endoplasmic
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Tvar perikarya

-

Cajalovy horizontalni bb
(k@ra mozku)

Purkynovy bb
(mozecek)

Neurony spinal. ganglii

4/\>

Pyramidové bb
(kGra mozku)

Motorické neurony
(micha)



Sllde:}asplnal curd ‘! | ':' .i-

yr, m.f__.., 2P

axon hlllnpk y
f*'/ {Ilghtar staining area)

1, 2 — multipolar. neurony: Nisslova
teliska

3 — pseudounipolar. neurony:lipofuscin



Klasifikace neuronu
(dle poctu vybeézkii)

(unlpolarnl) Unipolar Bipolar Pseudo- Multipolar

bipOIa,rm, unipolar
pseudounipolarni Y _
multipolarni

amakrinni




Dalsi déleni neuronu
(podile ...)

n délky axonu:
Golgi typ I (dlouhy axon) —az 1 m
Golgi typ 1T (kratky axon) — nekolik cm
m funkce:
senzitivni (aferentni) — vede vzruchy z receptortl do CNS
motoricky (eferentni) — z CNS k efektortiim
interneuron — mezi senzitivnim a motorickym neuronem
(97 % vsSech neurontl)




Dendrity
(f. dendron, “strom”)
= kratke, vetveneé vybezky cytoplazmy,
= centripetalni (dostredive)
= dendritické trny (soucast synapsi)
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Axon (neurit)

dlouhy, hladky, jen oj. kolateraly
centrifugalni (odstredivy)

axonovy hrbol, inicialni segment
neurofilamenta, neurotubuly

obaly (pochvy): Schwannova, myelinova
telodendrie (terminalni arborizace)



STAVBA AXONU

Axonovy hrbol
Inicialni segment

Axon Peri
Schwannovy bb ‘ hillock

Dendrite

Awon

- s . - Terminal
Axonterminaly (telodendrion) boutons



obaly axonu (neuritu)

Schwannovy b. (v PNS)

|

Myelin

|

Oligodendrocyty (v CNS)




obaly

- myelinova pochva

- Schwannova pochva (v PNS)
- oligodendrocyty (v CNS)




Myelinova pochva

1 -20um &

» 70 % H,0, lipidy, proteiny
> koncentricky usporadané lamely lipoproteinu
~Ranvierovy zarezy; internodia (Ranvier. seg

VU AN
N L,

Myelination of
a peripheral axon




Ranvierovy zarezy
Internodium
- saltatorni vedeni (skokem)

N

ok ek kK

Sy i g
Normal nerve - myelin sheath is intact

Damaged nerve - myelin sheath I1s damaged or destroyed






Neurilema = Schwannovy bb.

> vlakna bez myelin. pochvy — (jen Schwannovy bb. kolem axonu)
» myelinizovana vlakna — kazdé internodium ma ,,svoji* Schwannovu b.

Myelin sheath

\ y
b .1“ - J »

Nodes of Ranvier




Synapse

= pro prevod vzruchu mezi 2
neurony nebo neuronem a
efektorovou b.,

= chemicka nebo elektricka
synapse,

= Useky synapse:
1) presynaptické zakonceni
2) synapticka stérbina
3) postsynapticka membrana




Funkce synapse

Meurotranzmitier
Neurotransmitter attached to receptor

released inlo synapse

Dendnite =

¥ "\
Neurotransmitter N Enzyme that destroys
slored In vesicles neurotransmiiler




= Classes of Neurotransmitters uﬁ
b —

_—

Glutamate
Aspartate
Glycine
GABA

Amino acids

Dopamine _
—— Catecholamines —— Epinephrine - adrenalin

: Norepinephrine - '
Monoamines — pinep noradrenalin

—  Indolamines —— Serotonin

Nitric oxide

Soluble gases Carbon monoxide

Acetylcholine Acetylcholine

—— Endorphins

Neuropeptide —

Short chains of
peptides




neuron — neuron synapse

Axodendriticka —
Axosomaticka
Dendrodendritickg s
Axoaxonalni I




M Periferni synapse

f}%}(y neuron — efektor

Efektoroveé bunky:

Motoricka ploténka

zZlazové, svalové (hladka, kosterni, srdecni)
Jjejich plazmalema predstavuje
postsynaptickou membranu

synaptic
vesicles

call nucleys

Mator Nauran

dendrites

Neuromuscular junction

skeletal muscle






Motoricke ploténky v motorické jednotce
Tato svalova vlé_kna S ko_ntrahuji soucasné
3 K i telodendrie

Sval. vreténko

LY '_.‘1.-"-":."._' A AT )
-~ Kosterni &
sval.

Kazdé sval. vlakno -

(rhabdomyocyt) . —

ma jen jednu motorickou | Motoricka
ploténku. . % ploténka me
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Neuroglie

astrocyty fibrilarni/astrocyty plazmaticke
hematoencefalicka bariéra

oligodendrocyty — myelin

mikroglie — fagocytoza (neuronofagie)

ependymocyty — vystelka komory + produkce likvoru

Schwannovy bunky (lemnocyty) — myelin

neurilemma

satelitové (plast'ové) bunky — izolace perikaryi v gangliich



NS — struktura:
Neurony + gliové bunky
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Cortex cerebri
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Cortex cerebri (HE) — velké pyramidové bunky = multipolarni neurony




Cortex cerebri (HE) — pyramidové bunky
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Gangliové bunky = pseudounipolarni neurony  + satelitni bb




perineurium

epineurium




Periferni nerv (HE)
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A | CENTRAL GLEA o

Astrocyte

. __—; Capillary

Oligodendrocyte

Myelinated axon

' Ependyma
lcells

Myelin sheath (cut) ~——

I ]
— ventricle of
prain




Astrocytes (macroglia)

= Protoplasmic astrocytes -~ Fibrous astrocytes
In gray matter of CNS e S In white matter of CNS t” ‘!

NS
1%
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B U T
m Functlons cytoplasmlc processes are ended by end feet, WhICh form

continuous IaYer — limiting membranes on the surface of:
1) blood capillaries (rmembrana limitans gliae perivascularis; together with

endothellum it forms

2) brain (membrana limitans gliae suoerﬁC/a//S)
Astrocytes have protective and nutritive function




-

7 oy
End feet bringing nutrients
to telodendrion of neuron

Astrocyte

.--"f

&
' End feet bringing
nutrients to dendrites Astrocyte
and bodies of neurons
\ END FOOT

-

n"lff
 End feet taking nutrients
From blood




Astrocytes




Membrana limitans gliae superficialis

pia  sub-pial brain basement
mater foot processmsurface membrane
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Migodendraocyte Making Myelin

aligodendrocyle
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|
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myelin

et ' i
sheaths -5

| oy ey Spinal Cord H&E o central canal
Myenn | '
node of -

Rgnvier

w ependymal cells




PERIFERNI GLIE: SCHWANNOVY BUNKY

Myelination of
a peripheral axon

Call body
{sarnal

Made of Ranyiar Schwann cell

—

Terminal Bullins

Myelin forming colls
|'




Peripheral Nerve H&E
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nerve ﬁl;n__res
(axons & myelin sheaths)
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nuclei
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» Seven Processes in Neurotransmitter Action

Heurctransmitter molecubes are syn- a g.\\% Synthesizing

thesized from precursors CMIYITHES
under the influence of enzymes.
Neurotransmitter

Heurotransmitter molecules are 3 precursors
slored in vesicles,

_—Vesicle
Heurgiransmitier molecules 'ﬂ a @

that leak from their vesicles Degrading

are destroyed by enzymes.
i &)
Action polentiale cause vesicles to
fuge with ihe presynaptic membrane
and release Their neurstranemitier i q
maleculas into Uhe synapas. 7 s

w
Released neurctransmitter a
modecules bind with autore- . W

caplors and inhibit subseguent
neursirangmitier releasze.
& ﬂ W Autoreceptor
s 9
B hd
Postsynaptic

receptor

Released neurctransmittor
madeculas bind to postsynaplic
receptors,

ecules ang deactivated either by
ruplake or enzymatic degradation,

Released neurgtransmitier mol- ﬂ |
7




° Microtubule

Neurofibrils
MNeurotransmitte

% Dendrites

Synaptic vesicles
Synapse (Axoaxonick, -
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(MNiss| body)

Polyribosomes Node of Ranvier
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ligodendrocyte
{Support Cell)

Schwann Cell
{Su ppoirl: Cell)

» An Oligodendrocyte

Myelinated axons

Node of
Ranvier \
. Soma of
/F_gx‘“‘\x oligodendrocyte
I '\':\\
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¢ Smoath endoplasmic
J reticulum

Muclear membrane

Mucleolus:

Message moves slowly [~4km/h)

e
b

Damaged nerve - myelin sheath is damaged or destroyed

Muclear pore
& Chromatin
e

Fough
endoplasmi
reticulum

Gaolgi complex

Free ribosomes—-

: Axan hillock
Initial segment of axon

Meurotubules and

neurofilaments The Synapze

Acolemma

Mode of Ranvier

!
DopaH ine—
producing
herve Cell



Nervous tissue structure

~_M nerve cells (neurons) + supporting cells (glia)
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vesicles

Synaptic
cleft

Motor .
end plate ~

_ Neurotransmitter
Skeletal muscle fiber receptors




Perineurium ——

Epineurium —q

Blood vessels




MNodes of Ranvier

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Presynaptic neuron Postsynaptic neuron

i I
Dendrite —°-.\j"l
| ;
L Synaptic knobs
Synaﬁs ../ atsynapses

g "\ — //

node of |
Ranvier

a) Synapse

Cell body Axon Synapse

S

b) Simplified representation of a synapse
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myelin sheath

Axion

Ranvier

Schwann cell

apposed
cell membranes

cytoplasm
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