FIGURE 10.3  All neurons have three parts: dendrites, a cell
body, and an axon. a. Motor neuron. b. Sensory neuron.
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FIGURE 10.10 Diagram of a cross section of a nerve, with one
axon extended to show that each fiber is enclosed by a myelin
sheath. Because nerves contain so many fibers it has been difficult
to successfully rejoin them after they are severed in an accident.
Scientists have now found that if they hold well-cut pieces
together, and then surround them by a solution that resembles
cytoplasm, the nerve will repair itself and be functional.
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FIGURE 10.7 Synapse anatomy.

a. Synapses occur where axon synaptic
endings of one neuron lie near the
dendrites, or cell bodies, of the next
neuron. b. A diagram of a synapse based
on electron microscopy studies shows that
there is a space called the synaptic cleft
between the two neurons. ¢. Transmission
across a synapse occurs when a
neurotransmitter substance released by
vesicles at the presynaptic membrane
diffuses across the synaptic cleft to the
postsynaptic membrane, where it changes
the polarization of the membrane.
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FIGURE 10.8 Transmission of nerve
impulse across the synapse. Inflow of
calcium leads to enzymatic change in
axomembrane permeability so that
acetylcholine (ACh) is released by
exocytosis and diffuses across the synaptic
cleft. After ACh binds to receptors (R),
nerve impulses begin and ACh is broken
down by AChE (acetylcholinesterase).
Further stimulation of the postsynaptic
membrane now ceases.




Periferni nervovy systém - mozkoveé nervy

Nerv Typ Prenasi vzruchy

I. Nerv ¢ichovy -nervus Cich Cichové receptory

olfactorius

I1. Nerv zrakovy -nervus Zrak Sitnice

opticus

II1. Nerv okohybny -nervus Motoricky Okohybné svaly, panenka

oculomotorius

IV. Nerv kladkovy - nervus Motoricky Okohybné svaly

trochlearis

V. Nerv odtahujici - nervus Motoricky Okohybné svaly

abducens

VI. Nerv trojklanny -nervus Senzoricky Zuby, odi, kiize, jazyk

trigeminus motoricky Zvykaci svaly

VII. Nerv licni -nervus facialis Senzoricky Chut’ové poharky na jazyku
motoricky svaly obliceje, slzné a slinné

Zlazy

VIII. Nerv Rovnovaha a Vnitini ucho
predsinohlemyzd’ovy - nervus sluch

vestibulocochlearis

IX. Nerv jazykohlatnovy - Smyslovy Hltan

nervus glossopharyngeus motoricky hltanové svaly

X. Nerv bloudivy - nervus Senzoricky Vnitini organy

vagus motoricky vnitini organy

XI. Nerv pridatny -nervus Motoricky Kréni a zadové svalstvo
accesorius

XII. Nerv podjazykovy - Motoricky Jazykové svaly

nervus hypoglossus




FIGURE 10.14 Diagram of a reflex arc, the functional unit of
the nervous system. Trace the path of a reflex by following the
black arrows. Name the three types of neurons that are required
for a simple reflex, such as the rapid response to touching a hot
object with the hand.
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Periferni nervovy systém — misni nervy

8 paru krcnich

12 paru hrudnich

5 paru bedernich

5 paru kfizovych

1 par kostrcnich

Po vystupu z michy
se misni nervy deli
na predni a zadni
spojovaci vétve.
Zadni vetve vedou
do zadni strany
trupu a sméruji do
klize a svalu Sije.
Predni vétve se
spojuji do tzv.
pleteni.

Pleten krcni

(1. — 4. par nervu krénich)
Inervuje kuzi krku, boltce,

tyl hlavy, svaly krku a
branici.

Pleten pazni

(5.- 8. par nervu krénich +

1. par nervu hrudnich)

Inervuje kuzi a svaly horni

koncCetiny.

Pleten bedrokfizova

(vsechny zbylé pary nervu

hrudnich, bedernich,
kfiZzovych a kostrcnich)

Inervuje svaly a kuzi dolni

casti bficha, panevniho

dna, zevni pohlavni organy

a dolni koncCetiny.




FIGURE 10.16

Structure and function of the autonomic
nervous system. The sympathetic fibers arise from the thoracic

and lumbar portion of the cord; the parasympathetic fibers arise
from the brain and sacral portion of the cord. Each system
innervates the same organs but has contrary effects. For example,
the sympathetic system speeds up and the parasympathetic

system slows down the beat of the heart.
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FIGURE 10.17 Anatomy of the human brain. The cerebrum,
the highest and largest part of the human brain, is responsible for
consciousness. The medulla, the last part of the brain before the
spinal cord, controls various internal organs. The enlargement
below shows the anatomy of the meninges.

skull

meninges

cerebrum
lateral
ventricle

corpus callosum

%

et
R % |
TN -

3d ventricle
thalamus

hypothalamus

midbrain

pituitary gland

pons

cerebellum

vertebra

spinal cord

skin of scalp

bone of skull e
‘ dura mater

arachnoid

meni
membrane eninges

subarachnoid space

pia mater

blood vessel

brain




e

skull &
.‘aﬂ?" ¢ E%ii
A
meninges - \\ 4%‘5
g /é a;,{
cerebrum

e, lateral

ventricle
corpus callosum

hypothalamus

Y7 e 3d ventricle
N

T th

midbrain

pituitary gland

pons

*
e 2
medulla

%‘i cerebellum
il &

7 vertebra
el Ex

ok spinal cord
%“;& ‘-‘,-5;_.

Obr. 115: Mozkové komory
1 — postranni komory, 2 — tfeti komora, 3 - Syl-
viuv kanalek, 4 — ¢tvrta komora




FIGURE 10.14 Diagram of a reflex arc, the functional unit of
the nervous system. Trace the path of a reflex by following the
black arrows. Name the three types of neurons that are required
for a simple reflex, such as the rapid response to touching a hot
object with the hand.
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FIGURE 10.17 Anatomy of the human brain. The cerebrum,
the highest and largest part of the human brain, is responsible for
consciousness. The medulla, the last part of the brain before the
spinal cord, controls various internal organs. The enlargement
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FIGURE 10.21 The convoluted cortex Motor Sensory
of the cerebrum is divided into four lobes: e T
frontal, temporal, parietal, and occipital.
Further, it is possible to map the
cerebrum since each particular area has a
particular function.
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FIGURE 10.22 The extrapyramidal
and limbic systems. The extrapyramidal
region, which includes portions of
cerebrum, cerebellum, and pons, controls
body movement and posture. The limbic
system, which includes portions of the
cerebrum, thalamus, and hypothalamus, is
concerned mainly with emotion and
memory.




Nepodminéné reflexy
Maiji tyto rysy:
1. na stejny podnét se vybavi vzdy stejna reakce

2. Probihaji vzdy po stejné draze (pokud se reflexni oblou prerusi, reflex vyhasina,
jinak se uskutecCnuje bez predchoziho nacviku)

3. Centra nepodminénych reflexu jsou v Sedé hmoté vSech ¢asti CNS mimo kdru
koncového mozku

4. u vSech jedincu jednoho zivoc€iSného druhu jsou nepodminéné reflexy stejné

5. Jsou vrozené a dédi¢né (napf. saci reflex)




Podminéné reflexy

Umoznuji se vysSim zivoCichum adaptovat na okolni prostredi. Vytvareni
podminénych reflext se nazyva uceni. Pfedpokladem pro uceni je pamét. Znaky
podminéného reflexu:

1. na jeden podnét mohou ruzni jedinci reagovat razné

2. podstatou vzniku podminéného reflexu je doCasné spojeni mezi dvéma ohnisky
podrazdéni v mozkoveé kure.

3.centra podminénych reflexd se nachazeji v mozkove kure.

4. Vznikaji na zakladé zkuSenosti jedince a nejsou stejné u pfislusniku jednoho
druhu

9. jsou doCasné, mohou vznikat a zanikat. Jejich vyhasinani je zapominani.




Z neurofyziologického hlediska rozliSujieme pamét

-fylogenentickou (zkuSenost zivoCiSného druhu) tato je vazana na nizSi nervovou
cinnost a zahrnuje zdédéné, pudové a vrozené reakce

-ontogenetickou (zkusenost jedince), kterou ziskavame v individualnim zivote a je
spojena s vyssi nervovou cinnosti na urovni prvni signalni soustavy a jedna se o
zivelné a zamerné uceni

-anticipacni (zkusenost predpokladana) je produktem druhé signalni soustavy a
jejim projevem je zamérné uceni

Z biologického hlediska rozliSujeme pamét

-primarni (kratkodoba) navazuje na smyslové vnimani. V této paméti se uchovavaji
informace jen nékolik vtefin a pak se ztrati a to informace z dlouhodobého hlediska
nevyznamne.

-sekundarni (strednédoba) uchovava informace asi 20 minut. Jedna se o informace
prechodného vyznamu

-tercialni (dlouhodoba az trvala) uchovava informace dulezité pro jedince. Tato
pamétova stopa se vytvari nekdy na cely zivot




Spanek

Druhy spanku:

REM (rapid eye movement): aktivni pohyb ocCi, vySSi mozkova a fyziologicka
aktivita. V této periodé se obnovuji mentalni procesy, dochazi k prevadeni
védomosti do dlouhodobé paméti. Pamatujeme si sny.

NREM (non rem): klasicky spanek télo je relativné v klidu. V této periodé dochazi
K rlstu téla, nahradé tkani a syntéze bilkovin. Hluboky spanek, sny si
nepamatujeme.

Potfeba spanku je individualni. V prumeéru spi ¢lovék 7 — 8 hodin denné. Po 40.
roce zivota se potreba spanku zkracuje kazdych 10 let asi o hodinu.




