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Sluchovy systém

* Prevod zvukovych vin na receptorovy a akéni potencial
* Prevod do CNS

e Zpracovani informace ze ziskaného signalu
— Interpretace zvuku

— Interpretace vyznamu pro organismus
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Figure 2.7 Waveform (left) and spectra (right) of two sine waves (A and B), combining
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20-20,000Hz

ELEPHANT
5-12,000Hz

DOG
50-45,000Hz
CAT
45-65,000Hz

MOUSE
1,000-100,000Hz

BAT
2,000-120,000Hz

BELUGA WHALE
1,000-120,000Hz

DOLPHIN
75-150,000Hz

Slysitelné spektrum

10 100 1,000 10,000 100,000

http://www.slideshare.net/drpsdeb/presentations



Intenzita a hlasitost zvuku

Intenzita zvuku

— Dana amplitudou

> Sepot—20dB

» Mluvené slovo - 65 dB
» Tryskovy motor — 100 dB

> Prah bolesti —

120 dB

= ,-""_"?;‘_:;-'-' 0 7 i,
— P

N

N/ N\

N~

'\\ \
oo J\ |
" N—_ ) \_ﬁ__ o
N— ]

https://www.boundless.com/physics/textbooks/boundless-physics-
textbook/sound-16/sound-intensity-and-level-129/intensity-458-6077/




Intenzita a hlasitost zvuku
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Zevni ucho
Prevedeni akustického signalu ve vnéjsim prostredi na bubinek

VVzdusné a kostni vedeni

Stapes  Semicircular
canals Oval
window

Malleus
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Stredni ucho
Prevod signalu z bubinku na ovalné okénko a perilymfu
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Znacny rozdil
akustickych impedanci
vzduchu a perilymfy

Zesileni signalu
— Plocha
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Vnitrni ucho
Prevedeni mechanického vinéni perilymfy na nervovy signal

Cross section of cochlea
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Cortiho organ

» Vnitini vldskové bunky
» cca. 3500

»Vnéjsi vlaskové buriky
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Vnitrni vlaskové bunky

» Vlastni smyslové bunky
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Vnéjsi vlaskové brinkv

* Modulace signalu
v' Amplifikace signalu pozadovanych
frekvenci

* PocCet roste smérem k apexu

Organ of Corti

Afferent  membrane  hair cells of Corti
AXONns
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Vnéjsi vlaskoveé bunky

* Modulace signalu
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Inervace Cortiho organu

Outer hair cells -

Inner hair cells

Spiral ganglion

celis

To cochlear
nucleus (afferent)
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olivary complex
(efferent)

http://www.slideshare.net/drpsdeb/presentations



Nucleus spiralis cochleae
Nucleus cochlearis ventralis

— Informace o intenzité

— Casova prodleva pro smérové slyseni

Nucleur cochlearis dorsalis
— Informace o vysce

Olivarni jadra
— Analyza sméru

— Modulace (zvyseni) citlivosti zevnich
vlaskovych bunek

Colliculi inferiores
— Integrace informace z nizsich struktur
— Dulezité centrum akustickych reflexu

N. corporis geniculati medialis
— Thalamus

Primarni sluchovy kortex
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Nucleus olivaris superior medialis

v 7

Lokalizace zvuku na zakladé analyzy ¢asového zpozdéni
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Nucleus olivaris superior lateralis

Lokalizace zvuku na zakladé analyzy intenzity

in net excitation to higher centers

l Inhibition from left side is greater '
than excitation from right side, resulting |
to higher centers |
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Colliculi inferiores u ruznych Zivocichu

Delfin

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring 2014. (Massachusetts Institute of Technology: MIT
OpenCourseWare), http://ocw.mit.edu (Accessed). License:Creative Commons BY-NC-SA



Sluchovy kortex

(belt areas)
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Vestibularni systém

Anatomicka lokalizace
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Informace o poloze a linearnim zrychleni

utricle

e Macula
— Krystalky CaCO,

o
L

: _,-‘.% macula
\ |

SACCUlE

e Sacculus : '\

e of macula
" oloConia
— Macula vertikalné ww@
[k otolithic

e Utriculus

— Macula horizontalné

enlargement

\ ~ membrane
j slareacilia
Backward Deceleration - y
. kinocilium Fy | o 7 Tl
] !
. . ] Typed
Typel W If .l hair cell
hair cell SRR TR T R T LS
S v o Sm—
supporting

nerve fibre basement mambrane cells

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



Informace o uhlovém zrychleni
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Mechanismus

e Ohnuti smérem k dominantni kinocilii

— otevreni mechanicky aktivovanych K+ kanal( —depolarizace

e Ohnuti smérem od dominantni kinocilie
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Hyperpolarization
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Ventral posterior
nucleus in thalamus
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Vestibularni jadra
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