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Uzpusobena na rychlé predavani informaci

Rostouci vyznam — jeden z hlavnich trendd
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Reflexni oblouk — primarni funkéni jednotka.
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Vyuziti elektrickych impulzt pro koordinaci pohybu.
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(n) Dorsal view of the central nervous system

e e

Brain——~—

Circumesophageal -hh__}
connective

Connectives

Thoracic ganglia

.5 The organization of an arthropod c{

sophageal connectives link the anterior brain to t
cord, which consists of the linked ganglia posterig
sophageal connectives. (b) A ganglion, shown in d
tains regions of cell bodies, of synaptic neuropile,
and commissures).

(a) The CNS, which is shown here in a dq
of segmental ganglia linked by connecy

NS je organizovany
segmentalne.

Mistni spoje oddéleny od
dalkovych drah.

THE VERTEBRATE CENTRAL NERVOU
UouUs COLUMN  Vertebrate cent}
in contrast to those of arthropg
tinuous column of neural tiss
and synaptic areas intermingle
ous system of vertebrates cons
spinal cord (Figure 10.6). It dj

Obratlovci

Commissure

Neuropile

Neuron ell bodies Cranial<

nerves

Hmyz

Neurilema
Peri i \
IFIBUFIUIT]-.___‘__HH_
Perikaryon —
Nervosvalové Spinal j
Neuropile spojeni nerves
T

Vnitrni gliova

vrstva \

/—\g:eptor

{a) Dorsal view of the central nervous system

Figure 10.6 The organization of a vertebra
system (a) A schematic vertebrate central |
shown in dorsal view, consists of a single con
cells and axons. (b) A cross section of the spit
histological division of a vertebrate central n
gray matter and white matter.

Spinal cord
(b) Cross section of the spinal cord
Dorsal root
Segmented
nerves

Dorsal root
ganglion

Ventral root

Nerve /

N

Segmental nerves of the peripheral nervous
system connect to the spinal cord via sensory
dorsal roots and motor ventral roots.

The white matter
consists of tracts of
myelinated axons.

The gray matter consists of cell
bodies, synapses, and
unmyelinated neural processes.

|




Clené&ni nervového systému
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Metencefalon:

Pons -most
Cerebellum - mozecek

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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a) Midsagittal section




Mezencefalon -
Stredni mozek:

Plvodné sensorické,asociacni

a motorické centrum

Savci: Tegmentum, Tectum
(Ctverohrboli)

Superior colliculus -
drive zrakovy nerv, pak
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Inferior colliculus —
sluchové reflexy
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Diencefalon - Mezimozek

Stény 3. mozkové komory
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Limbicky systém — generator emoci, motivace a zakladu uceni
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Limbicky systém

Figure AB-16: Limbic System




Soucasti limbického sst. (patfi k bazalnim gangliim) je Nucleus accumbens. Objeveno
v 50" . MysS vynechala kromé spanku vSechny aktivity aby je mohla packou stimulovat.
Soucast samoodmeénovaciho systému mozku.

Procesy odmény a posilovani spojené s dopaminovou a serotinovou sekreci.
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— A. Cortical layers I-VI (multiple view of a single-cortex column)
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Fridly motor CUTIGA
Supplementary motor area (voluntary movement)
(on inner surface—not visible;
programming of complex movements)

Somatosensory cortex
(somesthetic sensation
and proprioception)

Central

Posterior parietal cortex
(integration of somato-
sensory and visual input;
important for complex
movements)

Wernicke's area
(speech understanding)

Premotor cortex (coordination
of complex movements)

Prefrontal association cortex
(planning for voluntary
activity; decision making;

ersonality traits
P y ) Parietal lobe

Frontal lobe
Parietal-temporal-occipital

association cortex
(integration of all
sensory input; important
in language)

Broca's area
(speech formation)

Primary auditory cortex
surrounded by higher-order

auditory cortex (hearing) Occipital lobe

Primary visual cortex
surrounded by higher-

Limbic association cortex - - - -
order visual cortex (sight)

(mostly on inner and bottom
surface of temporal lobe;
motivation and emotion; memaory)

Temporal lobe
Cerebellum
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cytoarchitektonicka
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Horizontalni clenéni
Motoricka a sensoricka klira - somatotopie

{a) Motor homunculus (b) Sensory homunculus
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SPEAKING.  THINKING

(b)

Figure 5-18 e Functional areas of the human cerebral cortex. (a) Various regions of
the cerebral cortex are primarily responsible for various aspects of neural processing, as
indicated in this schematic lateral view of the brain. (b) Different areas of the brain “light
up” on positron emission tomography (PET) scans as a person performs different tasks.
PET scans detect the magnitude of blood flow in various regions of the brain. Because
more blood flows into a particular region of the brain when it is more active, neuroscientists
can use PET scans to “take pictures” of the brain at work on various tasks.

Photor Courtesy Washington State University School of Medicing, St Louis
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Hierarchie rizeni motoriky
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Cilena (volné rizena) motorika — korové motorickeé centrum

{a) Motor homunculus (b) Sensory homunculus
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Hypothalamus

Sympathetic
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medulla
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— A. Schematic view of autonomic nervous system (ANS)
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vlakno

Rozdilné naroky a na vegetativni a motorickou inervaci
Inervace hladkého svalu

Vchlipeniny Myozin Ceva

Aktin

Sarkoplazmatické
retikulum

% Gap-

junction

Mito- Jadro
chondrie

e © o)
Molekuly
? Nervové . mediatoru

Varikozity




Funk¢ni antagonismus: Flight or fight x Rest and digest
Dvojité, tj. presnejsi rizeni

Orgén

Vliv sympatiku

Vliv parasympatiku

1. Organy s dvoji inervaci:

Srdce

Zrychleni tepu

Zpomaleni tepu

Hladke svaly:

Travici trubice

Snizeni hybnosti

Zvyseni hybnosti

Sfinktery travici trubice Stah Uvolnéni
Bronchy Uvolnéni Stah
Zornice oka:

m. sphincter pupillae

Stah — zdzeni zornice

m. dilatator pupillae

Stah —rozsifeni zornice

2. Organy inervované hlavné sympatikem:

Hladké svaly:

Arterioly kliZe a ledvin

Vazokonstrikce

m. arrectores pilorum

Stah — jeZeni chlupd

Zlazy:
Dfen nadledvin Sekrece
Potni zlazy Sekrece
3. Organy inervovane hlavneé parasympatikem:
Hladké svaly:
Cévy vnégjsich pohl. org. Vazodilatace — erekce
m. ciliaris Stah —akomodace
Zlazy:
Slinné Sekrece
Zaludedni Sekrece
Pankreas Sekrece




Funkcni antagonismus:

Stejna latka, ale rlizné receptory

Parasympathetic division
(Craniosacral centers)
Transmitter substances:
Preganglionic: Acetylcholine
Postganglionic: Acetylcholine

by

centers

Glands

.’! o )/

Heart ,

— A. Schematic view of autonomic nervous system (ANS)

Controlled

superordinate

Sympathetic division
(Theracic and lumbar centers)
Transmitter substances:
Preganglionic: Acetylcholine
Postganglionic: Norepinephrine
(Exception: Sweat glands,

some muscular blood vessels)

-
e | (¥ e -
Bronchi (e B( ;
=2 "Blood vessels
. o
Thoracic e j;—_:(:f— ( W
N TOX F
— L —7 T
.1 Gastrointestinal —C Smooth muscle
Cholinoceptors Adrenoceptors: : \ Liver
Nicotinic receptors: o Usually excitatory )/ _ . oo w Pancreas
- All postganglionic, (except in Gl tract, where Lumbar L 0 o+p

autonomic ganglia cells
and dendrites

— Adrenal medulla

Muscarinic receptors:

- Alltarget organs innervated
by postganglionic para-
sympathetic nerve fibers
(and sweat glands innervated
by sympathetic fibers)

——=a Postganglionic: Cholinergic

e——( Preganglionic: Cholinergic

they are indirect relaxants)
B Usually inhibitory .

(except in heart, where

they are excitatory)

B, mainlyin heart

5 in bronchi, urinary bladder,
uterus, gastrointestinal tract,

etc. Sacral

o——( Postganglionic: Adrenergic s I

-.f &3
Sweat glands

AR
e~~~
Urinary bladder Adrenal medulla




Funkcni antagonismus:

Stejna latka -noradrenalin,
ale rlizné receptory (alfa, beta)

Cholinoceptors

Nicotinic receptors:

- All postganglionic,
autonomic ganglia cells
and dendrites

- Adrenal medulla

Muscarinic receptors:

- Alltarget organs innervated
by postganglionic para-
sympathetic nerve fibers
(and sweat glands innervated
by sympathetic fibers)

Adrenoceptors:
o Usually excitatory
(except in Gl tract, where
they are indirect relaxants)
B Usually inhibitory
(exceptin heart, where
they are excitatory)
By mainly in heart

B2 in bronchi, urinary bladder,

uterus, gastrointestinal tract,

etc.

——= Postganglionic: Cholinergic o——( Preganglionic: Cholinergic e~ Postganglionic: Adrenergic Binding of NE to a2 adrenergic recep[ors




Chovani: pohybova aktivita — dulezity prvek udrzeni homeostazy
Vrozeneé => ucCeni => ziskané prvky
Mysleni jako ,internalizace” chovani pomoci reci

Usuzovani
I=
EAY)
=
Q
G
<
N Ucent
D)
Podminéné
reflexy
Nepodminene
- —— reflexy
- \
~ Taxe
Geologicky cas
. ~ Bezobratlf > ioky
‘ X \ Obratlovci >

B S



Vrozené: Taxe, nepodminené reflexy, motorické programy,
instinkty, emoce

Ziskané: neasociativni, asociativni uceni (podminéné reflexy,
napodobovani, hra, vtisténi, vhled)




Pamet'
Cas: kratkodoba, strednédoba, dlouhodoba
Typ informace: nedeklarativni (pohybové vzorce - plavani,

percepcni schémata - cteni)
deklarativni (déjova, rozpoznavaci, vyznamova




Mechanismus?

Plasticita NS

Kratkodoba — zmény funkcni
Dlouhodoba — zmény morfologické




Synapticka plasticita — rychla zména funkce

554 CHAPTER 18
Pre- i Post- (a) Normal synaptic transmission (b) Induction of LTP
synaptické
modifikace
signalového
prenosu

po drazdéni

Retrograde
messengers:
acid, and others

b
o




Synapticka &
Plasticita-dlouhodoba
Modifikace stavby — signdl . b
Jak presynapticka... 2 ddliy

buitky ————_

proteinKinaza \\\

zilné E

tvar synapse
ze modifikuje




Synapticka plasticita - dlouhodoba

...Tak postsynapticka: dendritické trny mistem prestavby




Dendritické trny
mistem prestavby



Chemie nervového systemu
U¢inky na psychiku

UIEinky neurc uTr ansmiterd prostfednictyvim synaptického pfenosu

dostupnost (akiivita |

neurctransmiter | -
; neurctransmiteru) ek
serotonin < | deprese - antldeprasivurm
= E
acetylcholin o | Alzhelimerova nemoc: inhikbitory acetylcholinesterazy,
& ktera odbourava acetylchaolin

g—amiﬂﬂma’aelﬂﬁ Lzk ost anxiohtika (usnadfujl éinek
kyselina (GABA). Y (tzv. generalizovana) | kyseliny g-aminomaselng)

E=

dopamin | & sozitivinl piiznaky :ﬂﬂtiDS}‘EhﬂtiHﬂ (blokuji
schizofranle LJEIFIEH dopaminu)

?\\ \




