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Stavba CNS

* Neurony — funkcni jednotka
e Glie — podpurna funkce



Stavba neuronu

* receptivni segment — dendrit, kratké, vétvené
* inicialni s. — vznik akéniho potencialu, télo neuronu

e vodivy segment — axon, pohyb z téla na konec,
retrogradni transport — viry, patologie

* transmisivni segment — synapse,

Cell nucleus

Axon terminals



Receptivni segment

Dendrite of
postsynaptic neuron

Glial cell
processes



Inicialni segment

 Kombinace signalu

Action Potential?

Trigger Zone (=Hillock)

- }
Analog Digital



Vodivy segment - axon
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Myelinova pochva
* CNS — oligodendrocyty

* Periferni nervy — Schwannovy bunky, Ranvierovy

zarezy — saltatorni sireni
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Synapse

* Synapticka stérbina
e Depolarizace — Na+, K+
e Uvolnéni Ca2+

e Uvolnéni
neurotransmiteru

* navazani na receptory

* Degradace enzymy

Direction of
impulse conduction
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Typy neuront

unipolarni bipolarni multipolarni




Vznik a vedeni vzruchu
* Akcni potencial
* Depolarizace, repolarizace
* Myelin — saltatorni Sireni

Membrane potential (mV)

1 2 3 4 5
Time (msec)



Typy mediatoru

* jonotropni — otevreni kanalu

e acetylcholin-nikotinové, neékteré glutamatové (Na+, Ca2+)
* GABAg3, glycin (Cl-)

* metabotropni — G protein, druhy posel
e acetylcholin-muskarinové
e katecholaminergni

* nekt. glutamatové
 GABADb



THE STRUCTURES OF NEUROTRANSMITTERS

STRUCTURE KEY:

ADRENALINE

Fight or flight neurotransmitter

0000

Produced in stressful or exciting situations.
Increases heart rate & blood flow, leading to
a physical boost & heightened awareness.

GABA

Calming neurotransmitter

Calms firing nerves in CNS. High levels

improve focus; low levels cause anxiety. Also

contributes to motor control & vision.

NORADRENALINE

Concentration neurotransmitter

0000

Affects attention & responding actions in the
brain, & involved in fight or flight response.
Contracts blood vessels, increasing blood flow.

ACETYLCHOLINE

Learning neurotransmitter

000

Involved in thought, learning, & memory.
Activates muscle action in the body. Also
associated with attention and awakening.

DOPAMINE

Pleasure neurotransmitter

0060

Feelings of pleasure, and also addiction,
movement, and motivation. People repeat
behaviours that lead to dopamine release.

GLUTAMATE

Memory neurotransmitter

0006

Most common brain neurotransmitter.
Involved in learning & memory, regulates
development & creation of nerve contacts.

@ Carbon atom © Hydrogen atom @ Oxygen atom @ Nitrogen atom ® Rest of molecule

SEROTONIN

Mood neurotransmitter

Contributes to well-being & happiness; helps
sleep cycle & digestive system regulation.
Affected by exercise & light exposure.

ENDORPHINS

Euphoria neurotransmitters

Released during exercise, excitement, & sex,
producing well-being & euphoria, reducing
pain. Biologically active section shown.

This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.
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Neuroglie — podpurné bunky

* Astrocyty — vybezky | GEies

spinal cord

Obalujl, Cévy a ) ‘ . '\ ’,\ eeeee
neurony, vyziva .

* Oligodendrocyty —
myelinizace vlaken
CNS

* Mikroglie — fagocyty,
makrofagy, obrana

* Ependymové bunky
— vystelka centralniho
misniho kanalu




Hematoencefalicka bariéra

* hlavni uloha — tight
junction

* Pericyty — tvorba HEB

* Astrocyty — vyziva a
podpora endotelu
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Rozdéleni NS

 Periferni (obvodova) NS

e cerebrospinalni nervy
* Mozkové - 12 paru, rimskeé Cislice
* Misni — motorické, senzorické
pletené (plexy)

e autonomni (vegetativni) nervy — sympatikus,
parasympatikus

* senzorické x motorické
* somatické x visceralni

e Centralni NS
* Micha
e Mozek



Centralni x periferni NS

Central Nervous System Peripheral Nervous System

Bialh (Brain and Spinal Cord) (Cranial and Spinal Nerves)

Cranial
nerves

Sensory division Qe Sensory receptors

Spinal
cord Spinal

nerves

Motor division

Somatic
( Nervous =) Skeletal muscle
| System
Autonomic Smooth muscle
Nervous ) Cardiac muscle

System Glands
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Central nervous system (CNS)
@ Brain and spinal cord
W Integrative and control centers

Peripheral nervous system (PNS)
® Cranial nerves and spinal nerves

® Communication lines between the CNS
and the rest of the body
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, " | Sensory (afferent) division Motor (efferent) division
-~ r r ® Somatic and visceral sensory ® Motor nerve fibers
P fme m Conducts impulses from the CNS
W Conducts impulses from to effectors (muscles and glands)
receptors to the CNS I
§ Somatic nervous Autonomic nervous
Somatic sensory fiber | Skin system system (ANS)
T — ® Somatic motor ® Visceral motor

(voluntary) (involuntary)

B Conducts ihr‘ngulses B Conducts impulses
from the CNS to from the CNS to
skeletal muscles cardiac muscles,

smooth muscles,
Visceral sensory fiber |5 Stomach and glands
r—— Skeletal

Motor fiber of somatic nervous system

muscle

@ Structure
W Function

=== Sensory (afferent)
division of PNS

== Motor (efferent)
division of PNS

—

Sympathetic motor fiber of ANS

]

Sympathetic division Parasympathetic
M Mobilizes body systems division
during activity m Conserves energy
B Promotes house-
keeping functions
during rest

Parasympathetic motor fiber of ANS

Bladder




Stavba CNS

Central cavity
(lateral ventricle)
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- gray matter
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Mozek

Mozkovy kmen

e prodlouzena micha (medulla
oblongata)

* Varolliv most (Pons Varoli)

e stredni mozek
(Mesencephalon)

Mozecek (Cerebellum)

Cerebrum

Mezimozek (Diencephalon)
e Thalamus

Diencephalon

* Hypothalamus

Cerebellum

S

Koncovy mozek (Cerebrum)

L . Brain st
* Mozkova kura (neopallium) ‘NEE;:.:
* Bazalni ganglia o o
Medulla

* Limbicky systém oblongata



Micha

Foramen
magnum

Cervical
enlargement

* Pfenos signdlu z a do mozku
* spinalni reflexy

Spinal cord

Vertebral
canal

‘ Lumbar
/ enlargement

Cauda
equina




Reflexni oblouk, misni reflexy

* integrace senzorického a motorického systému
* VVychazi z michy, mozek nehraje ulohu
* Aferentni x eferentni neurony

STEP 2:

STEP 1:

Dorsal :
ket Activation of a rorot Selznsatlon
strir:\mljlucs), and s sl i :ﬁ ?r)\lgdbrain
activation by collateral
of receptor Q\ \ A

/ > X
/ \ /
L d / REFLEX { ’
o / R t
e\ g ARC B
'I
Stimulus v . ‘7
2
& ‘ |
STEP 5: Effector : .
Response i | ' —
by effector ] J’ f F Ventral STEP &:
o ‘A root .
y . e Information
P - S 1Y

\ y . .
' \ i } v/ ‘ “ STEP 4: processing in CNS
\/’/ SRl Activation of a
Tk motor neuron



Hlavové nervy

— sensory fibres &\ Olfactory (1) TS Intermediate
—motor fibres _\7_14 sensory. nose 4 . n %tor: il
A, ' submaxi
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motor: external
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Trigeminal (V)
sensory: face,
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&= motor:
 muscles  Hypoglossal (XII)
motor: muscles
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face of the tongue

Glossopharyngeal (IX)
motor:

pharyngeal
musculature

sensory:

posterior part

of tongue,

tonsil, pharynx

Vagus (X)
motor:

heart, lungs,
bronchi,
gastrointestinal
tract

sensory:

heart, lungs,
bronchi, trachea,
larynx, pharynx,
gastrointestinal
tract, external ear

Accessory (XI)
motor: sterno-
cleidomastoid and
trapezius muscles



Vegetativni nervstvo

* Autonomni S
* Senzorické ((i% |
* aferentni t:’) s
* osmoreceptory p—
* vnitfni prostredi . o

Pons \

e Motorické B
e eferentni A —
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Sympaticus x Parasymp. - Antagonismus v aktivité

PARASYMPATHETIC NERVES SYMPATHETIC NERVES
“Rest and digest” “Fight or flight”
Constrict pupils S Dilate pupils

Stimulate saliva Inhibit salivation

Slow heartbeat Increase heartbeat
Constrict airways Relax airways
Stimulate activity Inhibit activity
of stomach Thoracic | of stomach
Inhibit release of b Stimulate release
glucose; stimulate of glucose; inhibit
gallbladder gallbladder
Stimulate activity = Inhibit activity
of intestines Lumbar | =+~ of intestines
nerves |
Secrete
epinephrine and
norepinephrine
Contract bladder Relax bladder
Promote

:;‘;T:l't:l? . V p N ejaculation and
Q vaginal contraction



Smysly

* Chemoreceptory

* Fotoreceptory

* Mechanoreceptory
* Termoreceptory

* Receptory bolesti

* Specialni smysly — zrak, chut, cich, rovnovaha, sluch
* specialni organy



Mechanoreceptory v kUZi

Free nerve
endings

Section of

skin Epithelial

cells
Epidermis —

Sensory

nerve fiber

Epithelial

cells
Dermis —

— Tactile (Meissner’s)
corpuscle
(touch receptor)

— Sensory nerve
fiber

— Lamellated (Pacinian)
corpuscle
(pressure receptor)

— Connective tissue
cells

Sensory nerve
fiber

(c)

Figure 10.1 Touch and pressure receptors include (a) free ends of sensory nerve fibers, (b) tactile corpuscles (with 225x
micrograph), and (c) lamellated corpuscles (with 50x micrograph). mﬂ photos: (b): © Ed Reschke; (c): © Ed Reschke/Getty Images



Bolest

* volna nervova zakonceni

e visceralni bolest se projikuje na povrchu — spolecné
nervove drahy — srdce x leva ruka

iver and
gallbladder
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Cich

,Olfaktoricky smys

* chemoreceptory, rychla senzoricka adaptace

Nerve fibers within
the olfactory bulb

Cilia

Olfaktoricky hlavovy nerv |
spankovy lalok

receptor cells  epithelial cells

Olfactory Olfactory

tract bulb Cribriform

plate

. Olfactory area of
e nasal cavity

Superior nasal
concha

Nasal cavity

(b)



Chut

* chemoreceptory
* chutové poharky

— v papilach -
50-150 bunék

* rozpustnost v
kapaliné

e 5 chuti

* Hlavové nervy
VI licni, IX

jazykohltanovy,
bloudivy

(@)

Stratified
squamous
epithelium
of tongue

Taste cell
Taste hair

Supporting

cell )
-~ — Connective
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Sluch a rovnovaha

* \Vnéjsi, stredni a vnitrni ucho

Auricle

Semicircular
canals

Incus

B Facial nerve (cut
... % Malleus (cut)

Vestibulocochlear
nerve

Cochlea
Oval window (under stapes)
Round window

Tympanic cavity

o R
Eardrum ), "SR\ Vi
(tympanic . W UL
membrane) . /A

External
acoustic
meatus

Auditory
tube

Nasopharynx



Vnitrni ucho

* kostény labyrint
* membranovy labyrint

* Vestibulokochledrninerv VIlII

Cortiho organ

'] N\

¥ Bony (osseous) labyrinth

' Perilymph (within canals)

—. Membranous labyrinth

-. Endolymph (within ducts)

Bony (Osseous) labyrinth
(contains perilymph)

Membranous labyrinth
(contains endolymph)

Semicircular canals

Semicircular

ducts Vestibular nerve

Utricle

Cochlear nerve

Scala chambers
(cut) containing
perilymph

Cochlear duct (cut)
containing
endolymph

Maculae  Round
window

I
Cochlea



zluta skvrna
Zra k slepa skvrna

Lateral rectus m.

Choroid coat
Retina

rasnaté télisko
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SloZeni o€ni stény

Sclera
Pigmented —| |
choroid — & ']I . 1| — Retinal pigment epithelium
coat : b '
Rod
Photoreceptors
Cone} P
Retina
Bipolar
HERTE — Layer of
connecting
Ganglion cell | neurons
Nerve fibers

o
Vitreous humor

Impulses
to optic
nerve
' Light



TyCinky a Cipky

Retinal
pigment
epithelium

- Rods — Cones

Single sensory Many sensory
nerve fiber nerve fibers
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Opticka draha

Opticky nerv
Chiasma
Thalamické jadro
Tylni lalok

Eye
Optic
nene Fibers from
nasal (medial) half
Optic of each retina
chFi)asma crossing over
Lateral Optic tract
atera
geniculate
body of
thalamus

Optic
radiations

Visual cortex of
occipital lobe

Figure 10.26 A visual pathway includes the optic nerve,
optic chiasma, optic tract, and optic radiations. Blue lines
indicate information originating in the right retina, and yellow
lines indicate information originating in the left retina (inferior
view of the brain, transverse section). [AP|RJ



