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Sluchovy systém

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

e Zpracovani informace ze ziskaného signalu
— Interpretace zvuku
— Interpretace vyznamu pro organismus
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Vznika vibraci pevného
objektu ve vzduchu Ci
vodée

Charakteristiky vinéni
— Frekvence — vyska tonu
— Amplituda — intenzita

— Barva—dana
zastoupenim
harmonickych kmitoctd
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Zvuk

e Jednoduchy (Cisty)

e Slozeny
— Hudebni
e periodicky
— Nehudebni (hluk, Sum)

* neperiodicky

Sound Waves
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Figure 2.7 Waveform (left) and spectra (right) of two sine waves (A and B), combining
into a complex wave (C).
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HUMAN
20-20,000Hz

ELEPHANT
5-12,000Hz

DOG
50-45,000Hz
CAT
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MOUSE
1,000-100,000Hz
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Intenzita a hlasitost zvuku

Intenzita zvuku

— Dana amplitudou

> Sepot—20dB

» Mluvené slovo - 65 dB
» Tryskovy motor — 100 dB
> Prah bolesti— 120 dB
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https://www.boundless.com/physics/textbooks/boundless-physics-
textbook/sound-16/sound-intensity-and-level-129/intensity-458-6077/
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Zevni ucho
Prevedeni akustického signalu ve vnéjsim prostredi na bubinek

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



Stredni ucho
Prevod signalu z bubinku na ovalné okénko a perilymfu

Osikularni vedeni. kostni vedeni

Stapes  Semicircular
Malleus canals

Cral

http://www.slideshare.net/drpsdeb/presentations
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Znacny rozdil
akustickych impedanci
vzduchu a perilymfy

Zesileni signalu
— Plocha

bubinku/ovalného
okénka

— Pakovy mechanismus
stredousnich kUstek

Ochrannd funkce

— m.stapedius a tensor
tympani
— Eustachova trubice

Stredni ucho
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Manubrium
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Stapes Footplate

Oval Window
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Tympanic
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Sy HIGHER
6y Lower Pressu _——%% PRESSURE

Force applied to a larger
area is concentrated
onto a smaller area

http://slideplayer.com/slide/3433153/



Vnitrni ucho
Prevedeni mechanického vinéni perilymfy na nervovy signal

Cross section of cochlea

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

Sound
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Cortiho organ

A

Malleus Incus

vestibuli

Scala

media
Tympanum

» Vnitini vlaskové bunky
» cca. 3500

»\Vnéjsi vlaskové burky
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of Corti
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Vnitrni vlaskové bunky

» Vlastni smyslové bunky

http://ww\



Vnéjsi vlaskové brinkv

* Modulace signalu
v" Amplifikace signalu pozadovanych
frekvenci

* Pocet roste smérem k apexu
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Vnéjsi vlaskové bunky

* Modulace signalu
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Inervace Cortiho organu

Outer hair cells

& z i.- || 1 A ! - 1 ’
Inner hair cells B = ' 3

Spiral ganglion
cells

To cochlear
nucleus (afferent)

From superior
olivary complex
(efferent)
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Nucleus spiralis cochleae
Nucleus cochlearis ventralis

— |Informace o intenzité

— Casova prodleva pro smérové slydeni

Nucleur cochlearis dorsalis
— Informace o vysce

Olivarni jadra
— Analyza sméru

— Modulace (zvyseni) citlivosti zevnich
vlaskovych buriek

Colliculi inferiores
— Integrace informace z nizSich struktur
— Ddulezité centrum akustickych reflexd

N. corporis geniculati medialis
— Thalamus

Primarni sluchovy kortex

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



Nucleus olivaris superior medialis

Lokalizace zvuku na zakladé analyzy ¢asového zpozdéni

Sound reaches
right ear a little
later

Right ear

Action potential ; &

begins traveling o, By

toward MSO sh 'path e E J_-.l -'-._.
Action potentials converge
on an M5O neuron that Cochlea and
responds most strongly if cochlear nucleus
their arrival is coincident
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Nucleus olivaris superior lateralis

Lokalizace zvuku na zakladé analyzy intenzity

Output of LSO

i met inhabiion on aght and ne signal
40 20 0 -20 40 -70 1o higher centers
Left > right Right > left

MNTB — medial nucleus trapezoid body
Relative loudness
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Colliculi inferiores u ruznych zivocich

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

U
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Sluchovy kortex

(A) (B}
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Vestibularni systém

Anatomicka lokalizace
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Informace o poloze a linearnim zrychleni

utricle

 Macula | y"l
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Mechanismus

Ohnuti smérem ke stereocilii
— otevreni mechanicky aktivovanych K+ kandl( —depolarizace

Ohnuti smeéerem od stereocilie

— uzavreni kanald - hyperpolarizace

_______________ }.
Receptor potential

Merve impulses

Hyperpolarization
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frequency frequency
Excitation Inhibition
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Informace o uhlovém zrychleni

 Ampulla

e Semicirkularni kanalky
— Horni

— Horizontalni
— Zadni

Cupula displacemant

Inertial flow
of endolymph

Rotation of semicircular
canal {angular acceleration)
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Vestibular area in
cerebral cortex

Ventral posterior
nucleus in thalamus

Vestibular branch of A Seulomolot
vestibulocochlear (II1) nucleu 8 nefes
(VIII) nerve -
Vestibular Trochlear nerve
ganglion \ _ (IV) motor nucleus

| ': , N g

Abducens nerve
(V) motor nucleus

Cerebellum
Accessory nerve (XI) nucleus

Spinal cord : ’ Vestibulospinal tract

Vestibularni jadra

Integrace vestibuldrnich, vizualnich a somatosenzorickych informaci

Projekce
— Mozecek
— Okulomotoricka jadra
— Jadro n. Aaccessorius — krcni svaly
— Thalamus - kira 29
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