ORGAN ZRAKU A SLUCHU
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Ocni koule, vicko, slzny aparat
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Pars caeca retinae

Ocni koule

Procesus ciliares

Sténa oc€ni koule Zadni segment Predni segment

Tunica externa Sclera Cornea
(fibrosa)

Tunica media Chorioidea Iris, Corpus
(vasculosa) ciliare
Tunica interna Pars optica Pars caeca

(nervosa) retinae retinae




oule

X<
=,

V Horizontal section.

Cornea

Anterior chamber
Posterior chamber

Scleral venous sinus
(Schlemm's canal)

. Lens
s 1 .

Zonular fibers Iridocorneal angle

Ciliary body
and ciliary
muscle

Ora serrata

Vitreous body
Optic retina
Optic disc
Choroid

Sclera Central retinal artery and vein



Tunica externa oculi

Sheaths
(a) of nerve

Konjunktiva _




Rohovka (Cornea)

1. Predni epitel
- vrstevnaty dlazdicovy epitel, nekeratinizujici
- 5-6 vrstev, bazalni vrstva kubicka-cylindricka
- navazuje na epitel konjunktivy (sclera)
- Na povrchu glykoproteinova vrstva
- intraepitelova nervova zakon&eni — rohovkovy reflex
- regenerace

2. Bowmanova membrana - lamina limitans anterior
- tenké kolagenni fibrily
- nepropustna, neregeneruje

3. Substantia propria cornae

- 60 lamel kolagennich fibril + interfibrilarni hmota
(glykosaminoglykany-keratansulfat)

- fibrocyty

4. Descemetova membrana - lamina limitans posterior
- bazalni membrana posteriorniho epitelu
- kolagen, laminin
- nepropustna, regeneruje

5. Jednovrstevny dlazdicovy epitel
- navazuje na anteriorni epitel duhovky
- transport vody a tkanovych tekutin z rohovky (prahlednost)
- vyziva vySe polozenych vrstev







Tunica media ocull

choroidea

corpus ciliare
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processes

Cévnatka (choroidea, uvea)
Rasnaté téleso (corpus ciliare)

Duhovka (iris)



Cévnatka (choroidea)

- Lamina suprachoroidea (lamina fusca sclerae)
- Lamina vasculosa

- Lamina chorocapillaris

- Lamina vitrea (Bruch’s membrane)
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L. suprachoroidea - perichoroidalni
prostor vyplnény plochymi melanocyty,
sclera o D kolagennimi a elastickymi vlakny,

T — e - fibroblasty, makrofagy, lymfocyty
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L. vasculosa — cévni zasobeni — paralelni

% | cévy—c.ciliare
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- == - r‘gt.fhomeapibris — kapilarni plexus

® W zasobujici retinu

! L. vitrea — pétivrstevna struktura, m;.

bazalni laminy choroidového endotelu a
pigmentoveho epitelu retiny, kolagenni a
elasticka vlakna
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Cévnatka (choroidea)




Rasnaté téleso

processus
ciliares

m. ciliaris
Snopce svalovych bunék orientované tfremi smery

Meridionalné, radialné a cirkularné

Epitel

dvouvrstevny — bazalni vrstva silné
pigmentovana (fuscin), povrchova
vrstva bez pigmentu

- primé pokraCovani optické Casti
sitnice = pars caeca retinae

ora serrata




Rasnaté téleso a akomodace

Ora serrata p. plicata Canal of Schlemm

ANTERIOR

Anterior chamber
CAVITY

Ciliary
Posterior chamber

POSTERIOR

CAVITY Pupil

Iris

Pupillary sphincter
Suspensory muscle

ligaments

Pupillary dilator
muscle
Ciliary
muscle

Cornea

Relaxed

Accomodation \\ \. -
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Processus ciliares



Duhovka (iris)

Predni epitel
- Nesouvisla vrstva
Predni hranicni vrstva
- Pigmentoé bunky
Stroma iridis
- Ridké vazivo, sitovité
usporadana kolagenni vlakna a
mezibunécna hmota
Zadni hranicni vrstva
- m. dilator pupillae /myoepithelial
cells/
Zadni epitel
- Pars iridica retinae —
myofilamenta (m.- dilatator
pupilae) a cylindrické buriky s
granuly melaninu

pars iridica
retinae

20 pm



Sitnice - retina

ora serrata

Non-nervous
anterior portion

ora serrata

Neural retina
Retinal
pigment
epithelium



Retina - bunécne typy

PigmentOVé bUﬁky wnippyida
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interneurony
- horizontalni bunky
- amakrinni bunky

Neuroglie
Millerovy bunky




Architektura sitnice

1 Membrana limitans interna

2 Vrstva nervovych vlaken N

r— \!: ([ — |
3 Vrstva gangliovych bunék i :
4 Vnitini vrstva plexiformni F > /7
< <y
5 Vnitfni vrstva jadrova
6 Zevni vrstva plexiformni &SR (Y
[ Zevni vrstva jadrova y |

8 Membrana limitans externa

9 Tycinky a Cipky ~ —
Pigmentovy epitel

10 =1

Gangliové buriky

Mullerovy bunky

Amakrinni bunky

Bipolarni neurony

Horizontalni bunky
TyCinka

Cipek

Pigmentove
buriky (choroidea)
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Sclera — Choroidea - Retina




Retl na inner limiting membrane
nerve fiber layer /
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Retina - fovea centralis
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Refrakcni aparat

Retinal Pigmented Epithelium

Trabecular Meshwork /
Canal of Schlemm

Rohovka o e
Komorovy mok "

Cocka Ko

Sklivec ——— o
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vysoka svétlolomnost a zaroven propustnost pro svéetlo



Cocka

lens capsule
(basal lamina)

bikonvexni tvar

germinal zone

forming lens fiber

lens fiber
X f 1 subcapsular
4 epithelium

ymatureilensifibers

Céckova vlakna diferencuji ze subkapsularniho
epitelu CoCky



Cocka
capsula lentis
Tvori ji bunky subkapsularniho
epitelu
subkapsularni epitel
Tvori kapsulu i Cockova vlakna
Cockova vlakna
Bunky - dlouhé (az 12 mm),
hexagonalni
Cortex, bunécna struktura, mekky

Nucleus — ztrata jader a bunécnych
struktur

Crystallin

&

Lens H&E

anterior

— lens capsule

subcapsular

epithelium
nuclei of
lens fibres
— |ens capsule
posterior



Fasciculus opticus — optlcky nerv

- Obaly: dura mater, arachnoidea, pia
mater

- Vazivova septa

- Podobny perifernimu nervu, ale:

- Axony nemaji Schwannovu pochvu
- Oligodendrocyty
- Mikroglie

Sitnice a zrakovy nerv jsou soucasti CNS



Vick
Palpebra — prehled, (HE), objektiv 2,5

ventralni strana (kuze)

gll. tarseae Meibomi

dorzalni strana (spojivka)

Meibomovy Zlazky glands — (gll. tarseae)
Zeissovy zlazky - (gll. sebaceae ciliares)

Mollovy Zlazky (gll. sudoriferae ciliares)
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Konjunktiva - spivka
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Vrstevnaty
%, cylindricky epitel



Slzny aparat

Slzna zZlaza

slozena tubuloalveolarni zlaza
lysozym

Ductuli lacrimales

superior
inferior

8 mm, vrstevnaty dlazdicovy
epitel

Slzny vak

Ductus nasoalcrimalis

vrstevnaty dlazdicovy epitel

lacrimal gland

secretory ducts
superior canaliculus

common canaliculus

lacrimal sac

lacrimal

punctum inferior canaliculus

nasolacrimal duct

inferior nasal concha

inferior nasal meatus

nasal cavity



lacrimal gland

secretory ducts
superior canaliculus

Slzna zlaza p =




UCHO



Struktura ucha

Outer Ear Middle Ear Inner Ear

Semi-circular canals
Vestibular nerve Facial nerve

Cochlear nerve

Cochlea

Eustachian tube

»

W LWanic membrane
(ear drum)
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Elasticka chrupavka




Membrana tympani

Stratum cutaneum

- tenka klze

Stratum fibrosum

- kolagenni vlakna
- stratum radiatum
- stratum circulare

Stratum mucosum

- sliznice jako v cavum
tympani




Stredni ucho

Cavum tympani

sliznice
- epitel — jednovrstevny plochy az
kubicky epitel misty i s rasinkami
- lamina propria

Tuba auditiva /Eustachova
trubice/

pars ossea — sliznice dvourady
cylindricky epitel s rasinkami
prechazejici v epitel c. tympani
pars cartilaginea — vicerady
cylindricky epitel s rasinkami
tonsila tubaria

incus (anvil)
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stapes (stirrup)
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Tuba auditiva

Pars cartilaginea
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Modiolus

Kostény a membrandzni labyrint
Spatium perilymphaceum + perilymfa
Pars statica + auditiva |. m.

Modiolus, helicotrema

Ductus - Kost Sluchovy nerv a
cochlearis : spiralni ganglion

N\ ovdlné okénko=fenestra

. Baze scala vestibuli

2\ \vestibuli

Baze scala tympani

Kulaté okénko = fenestra cochleae



Canalis spiralis
cochleae (35 mm,
2,5 zavitu)

lamina spiralis \
ossea

20 pm



Vnitrni ucho

EL

Vas spirale Cells of Diiters
Taner vod v Outer rod
Nerve fibers Busilar membrane

20th U.S. edition of Gray's Anatomy of the
Human Body, originally published in 1918

Inner hair cells
Tectorial membrane

Outer hair cqlls

scala vestibuli

Reissner’s membrane

scala media ! :
stria vascularis

tectorial membrane

organ of corti

N

f /
Qn%%‘?ii

tunnel  tunnel outer hair basilar
fibres nerve cells membrane

Basilar fiber "/
Spiral ganglion /

Cochlear nerve

cochlear
nerve fibres

scala tympani



Cortiho organ

Tektorialni membrana

Cortiho tunel
Nuellv prostor

spirale
Fel=fsj=l=lalv]n gp\\\
vas spirale bazilarni membrana Boettcherovy b. °

Bunky

Podplirné

- Hensenovy

- Zevni falangové

- Zevni Cortiho pilif

- Vnitrni Cortiho pilif

- Vnitfni falangové buriky
- Hranic¢ni burky

- Claudiusovy burky
Vlaskovée

- Zevni vlaskové bunky
- Vnitrni vlaskové buriky



Cochlea — ductus cochlearis, (HE), objektiv 20

crista
membranae
vestibularis

scala vestibuli

lig. cochleae
stria vascularis

prominentia
spiralis

crista
membranae
membrana basilaris

tectoria

- membrana basilaris

<€ .

labium vestibulare

limbus laminae spiralis< scala tympani
labium tympanicum
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Reissner's Scala vestibuli
x~ membrane (perilymph)
Ty [Na']l = [K"]
Vascularis e

o Spiral
S p||||‘a|! ligament Tectorial Huschke's
(cellular) membrane “teeth” Limbus

interdental

Spiral cells

prominence

iy Deiters’ Unmyelinated Spiral
f A}/ (f/ Boeticher's nerve fibers  VeSSels
'K Habenula

<M Basilar
BN "! i Spiral membrane perforata
S\ ke [ ligament
N (fibrous) Tympanic lamella ;Sca!]a tyrw;ani Myelinated cochlear nerve fibers
perilymp
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Cortiho organ

tectorial memhbrane
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inner tunnel space "
Corti of Nuel



Cochlea — Cortiho organ, (HE), objektiv 40x

sulcus spiralis membrana vlaskové buriky

internus tectoria
vnitrni zevni

sulcus spiralis externus
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vnitini falangové bunky Cortiho pilife  zevni falangové buiky Hensenovy bunk



VlIaskové bunky

Vnitrni vlaskové bunky

£ 1. - Depolarizace bunky vyvola uvolnéni neurotransmiteru (mj.
Vp \" 0 ’ o L
' “ W ‘!‘m glutamat), indukuje vzruch v nervovem viaknu
D4t 'K’ L o

e / / / / Vnéjsi viaskové buriky
)4 ,&
- Elektromechanické zesileni signalu

- postupuiici viny na bazilarni membrané vyvolaji posun smyslového
epitelu v{ci tektoridlni membrané

- deflexe stereocilii — otevirani mechanicky rizenych iontovych
kanall

- depolarizace a repolarizace membrany

- prestin v latelarni membrané - kmitani zevnich vlaskovych bunék
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Spiralni ganglion
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spiral ganglion
(nerve cell bodies of
cochlear nerve)



DD

macula
crista

saccule
ampulla

enlargement
of crista

enlargement
of macula

otolithic
membrane

stereocilia

kinocilium
Typell

Type I hair cell
hair cell

supporting
nerve fibre basement membrane cells



ampulia of
semicircular canal



Ductus semicirculares
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Cupula

crista ampullaris
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v prislusné roviné | |



Crista ampullaris




Utriculus a sacculus

Otoliths S
E —

// Gelatinous Layer

macula statica

Otoliths
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vnimani odchylek hlavy nebo
celého téla /linearniho zrychleni/



88.
89.
90.
1.
92.

93.
94.

Preparaty

Predni segment ocni
Zadni segment ocni
Fasciculus opticus
Palpebra

Glandula lacrimalis

Cochlea
Auricula

Alfonso Corti
1822-1876

Recherches sur l'organ de ['ouie des mammiferes
1851



