Bunéecny podklad nervového
systému



Stavba nervové soustavy

* Neurony
— Prijem, integrace a Sireni informace
— Unikatni, nenahraditelné

* Neuroglie
— Podplrna c¢innost
— Snadno nahraditelné



Stavba nervové soustavy

Neurony
— Prijem, integrace a Sireni informace
— Unikatni, nenahraditelné

Neuroglie
— Podplrna c¢innost
— Snadno nahraditelné

Pocet neuront cca. 100 miliard (10%?)

Pomér neruon/glie

— 1/10- 50 (Principles of Neural Science, 4th ed., 2000)
— 1/2 —10 (Principles of Neural Science, 5th ed., 2012)
— 1/1 (Nolte’s Human Brain, 7th ed., 2015)



Neuron
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Udrzovaci aktivity
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Udrzovaci aktivity
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Udrzovaci aktivity

Fast axonal transport

- bidirectional

- ATP dependant

- associated with microtubules:
dynein and kinesin

Fast axonal transport
Golgi derived vesicles
lysosmes, mitochondria
structural elements of
endoplasmic reticulum

Cell body

AXON

Slow axonal transport

- unidirectional,

- ATP independant

- conducted by sliding, polimerizing
and protein interacting

Slow axonal transport
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Membranovy potencial

* Vznika diky rozdilim v koncentracich ionttd na opacnych
stranach semipermeabilni membrany
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Klidovy membranovy potencial neuronu

htp://assassinscreed.ubi.com

* \lysoce nestabilni stav membrany

* Proc? — Rychlost!

* Mozkova spotreba
v’ Kyslik - 20% celkové télesné spotieby
v'Glukdza — 25% celkové télesné spotreby
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Akcni potencial
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Membrane potertial (mV)
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Saltatorni vedeni

Myelin zheath Axoplasm Mode of Ranvier
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Klasifikace nervovych vilaken

Axony

U Clovéka vétsina
myelinizovana (V
CNS vSechna)
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http://neuroscience.uth.tmc.edu/s2/chapter04.html 14




Basis for

classification

3. Number of processes

One process exits the
cell body

Two processas axit the
cell body

Many processas axit the
cell body

Klasifikace neuronu

Unipolar neuron
(dorsal root ganglion
cell)

Bipolar neuron (retinal
bipolar cell)

Multipodar neuron
(spinal motor neuron)

Functional

implication

Small area for receiving

synaptic input: highly
specialized function

Small area for raceiving

synaptic input: highly
specialized function

Large area for receiving
synaptic input; determines
the pattern of incoming axons
that can interact with the cell

http://www.slideshare.net/CsillaEgri/presentations
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Klasifikace neuronu

Functional
implication

Basis for

classification

2. Dendritic pattern Pyramidal cell
Pyramid-shaped spread  Pyramidal cell Large area for recaiving
of dendrites (hippocampal pyramidal synaptic input; detarminas

NeLron) the pattern of incoming axons
that can interact with the cell O

(l.e., pyramid-shaped)

Spine
Radial-shaped spread Stellate cell Large area for receiving Stellate call %

of dendrites (cortical stellate csll) synaptic input; determines %(

paltern of incoming axons
that can interact with the cell

(i.e., star-shaped)

http://www.slideshare.net/CsillaEgri/presentations
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Basis for

classification

1. Axonal projection

Goaes to a distant brain
area

Stays in a local brain
area

Klasifikace neuronu

Functional
P implication

Projection neuron or Aftects difterent brain areas
Principal neurcn or

Golgi type 1 cell (cortical

Motor neuron)

Intrinsic neuron or Aftects only nearby neurons
Interneuron or
Golgi type 11 cell {cortical

inhibitory neuron)

http://www.slideshare.net/CsillaEgri/presentations
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Neuroglie

Centralni nervovy systém
* Astrocyty
— Hematoencefalicka b.
— UdrZovani homeostazy
— Metabolismus neurotransmiterd

— Dulezité také pfi vyvoji mozku
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Neuroglie

Centralni nervovy systém Periferni nervovy systém

e Astrocyty e Satelitni bunky
— Hematoencefalicka b. — Podpurna funkce v perifernich
— Udrzovani homeostazy gangliich
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Neuroglie

Centralni nervovy systém Periferni nervovy systém
e Astrocyty e Satelitni bunky
— Hematoencefalicka b. — Podpurna funkce v perifernich
— UdrZovani homeostazy gangliich
— Metabolismus neurotransmiterd  * Schwanovy bunky
— Dulezité také pfi vyvoji mozku — Myelinovy obal

* Oligodendrocyty
— Myelinovy obal
* Mikroglie
— Imunita
* Ependymalni bunky
— Choroidni plexus
— (hemato-likvorova bariéra)
— Vystelka komorového systému
(likvoro-encefalickd bariéra)



Kompartmentalizace

Bunécéna specializace vede u mnohobunécénych organismu ke
kompartmentalizaci na ruznych Urovnich

— Tkanova uroven
— Organova uroven
— Systémova uroven

Jednotlivé kompartmenty jsou od sebe oddéleny bariérami

Vlastnosti/slozeni obsahu jednotlivych kompartmentd se
velmi lisi



Kompartmentalizace

Diky kompartmentalizaci a podpurné Cinnosti neruoglie je
udrzovana homeostaza CNS ve velmi uzkém rozmezi



Kompartmentalizace

Diky kompartmentalizaci a podpurné Cinnosti neruoglie je
udrzovana homeostaza CNS ve velmi uzkém rozmezi

To umoznuje zit neuronum po cely Zivot jedince!



Nitrolebni kompartment
Velmi specificka oblast e

Mozek
Li kVO r Falx cerebelli
Krev (v cévach)

Tentarium cerebelli

Tentorial notch Falx cerebri

Infundibulum

Tentorium cerebetli

Bariéry mezi mozkem, likvorovym a - @
intravaskularnim kompartmentem o o B o

Copyright @ 2009 by Churchill Livingstone, sn imprint of Elsevier [ne, All fights reserved.

. p , http://edutoolanatomy.wikispaces.com
Meningealni
Hematolikvorova Skin
. ; Periostre
Hematoencefalicka

Bone

Superficial layer
P y Dura mater

; . Deep layer
Superior sagittal e 1.r
sinus Arachnoid

Subdural space — :ia r:att_e; i

—Arachnoid villi

Subarachnoid Tk ——— Blood vessel
space b

— Longitudinal fissure
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Meningealni a hematolikvorova bariéra

Dura mater
Arachnoid |

Subarachnoid-
space

Cerebral _
cortex

Arachnoid trabeculae
Blood vessel

Pia mater

MNeuron cell body

Adopted from: M.H.Ross and W. Pawlina. Histology: a text and atlas, Lippincott Williams & Wilkins, 2011

https://sisu.ut.ee/histology/meninges

— Choroid
plexus

Reabsorbtion

: Cerebrospinal fuid
of toxic waste

filtrate containing
glucose, oxygen,
vitaming and ions
(Ma+, Cl-, Mg++, elc.)

Ventricle

https://sisu.ut.ee/histology/meninges
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Mozkomisni mok

o Cira tekutina vznikla aktivni sekreci
AG

e Likvorovy prostor

» Vystlan ependymem
» 150-250 ml

e 'J',"' 1 i At b 4
A RS ; |
\ '-_. S ‘/ IJ I
i \ A f _-_z'#
r .
PCh A \-j“--_,__,.‘__p_.——'_’
= i \ \ %

http://www.control.tfe.umu.se

29



Mozkomisni mok

Cira tekutina vznikla aktivni
sekreci

Likvorovy prostor

» Vystlan ependymem
» 150-250 ml

Tvorba mozkomisniho moku
v’ Plexus choroideus (PCh) -70%
v" Bunéény metabolismus

v Kapilarni ultrafiltrat
» 450-750 ml/den \\

Resorbce mozkomisniho moku
v Archnoidalni granulace (AG)

http://www.control.tfe.umu.se
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Mozkomisni mok

* Slozeni A
v" Vysoky obsah Mg* a Na*
v" Nizky obsah K* a Ca?* N
v Minimum bunék (max 5/ml) /—\

http://www.control.tfe.umu.se
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Mozkomisni mok

* Slozeni
v Vysoky obsah Mg* a Na*
v Nizky obsah K* a CaZ*
v" Minimum bunék (max 5/ml)

* Funkce
v Ochrana
, . N e
v" Funkce transportni,metabolick3,
imunologicka "

http://www.control.tfe.umu.se
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Novy pohled na produkci a vstrebavani
mozkomisniho moku

Choroid plexus

______

_____________________ ’
Blood §8 § = Bd----- VRS 4---p
ISF ‘ CSF —» Lymph
Arachnoid villi
—— BBB —— Glialimitans
—— CP barrier Ependyma/pia mater

Fluid movements --p Cellular movements

CSF — cerebrospinal fluid

ISF — interstitial fluid

VRS — Virchow Robin
space (prostor mezi pia
mater a cévou — arterii,
vénou, ale netyka se
kapilar)

Ducros A, Biousse V. Headache arising from idiopathic changes in CSF pressure. The

Lancet Neurology. 2015;14:655-668.



Hematoencefalicka bariéra

e \/ysoce organizovana bariéra
— Endotel (nizka propustnost diky zonlua occludens)
— Lamina basalis
— Astrocyty

https://upload.wikimedia.org/wikipedia/commons/1/12/Blood_vessels_brain_english.jpg
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Hematoencefalicka bariéra

Cross section of blood vessel

Junction between Endothelial cells

"-.+‘ Tigth Junction
; Ic::a o o Jo o o -t
- - . = —— —Basalmembrane

Microglia Neuron

FSM (basic artwork: wikimedia commons)
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Cirkumventrikularni organy

Bohaté The circumventricular organs
vaskularizované [P
Circulating | :
levels of Ang Il
Modifikovana
hematoencefalicka
ba riéra Temperature
control centers,
involved in fever
induction
Senzory

Circulating
toxins, initiates
vomiting reflex

Neurchormonal control of
autonomic system ﬁ
Sekrece "

http://www.neuros.org/index.php?option=com_photos&view=photos&oid=hafizbilal
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Nitrolebni kompartment

Tentorial notch e

Mozek |
Li kVO r Falx cerebelli —flur—

Krev (v cévach)

Tentorium cerebeli

Diaphragma sellag !
Drake: Gray's Anatomy for Stugents, 2nd Edition,
by Churchill Livi

Intrakranialni tlak (ICP) tlak v b |
n it ro | e bl' b dhttp://edutogolarl1at<;my.wikilsp.aces.com |

Cerebralni perfusni tlak (CPP)
tlakovy gradient diky kterému teCe cpPpP = MAP - ICP
krev do mozku | ‘ |

Cerebralni perfuzni tlak Intrakranialni tlak

Stredni arteridlni tlak
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