Vyvoj a teratologie oka

Brno, 7.12.2017
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Human Embgya We

4. tyden vyvoje il

Carnegie stage 13

28 -32 dni

crown rump length (CRL) 4 - 6 mm
(temenokostréni délka)

pocet somitl - 30 paru

Lens

Week: 1 2 3 4 5 6 7 8
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https://embryology.med.unsw.edu.au/embryology/index.php/Week_1
https://embryology.med.unsw.edu.au/embryology/index.php/Week_2
https://embryology.med.unsw.edu.au/embryology/index.php/Week_3
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https://embryology.med.unsw.edu.au/embryology/index.php/Week_7
https://embryology.med.unsw.edu.au/embryology/index.php/Week_8
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_1
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_2
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_3
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_4
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_5
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https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_8
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_9
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_10
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_11
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_12
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_14
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_15
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_16
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_17
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_18
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_19
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_20
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_21
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_22
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_23

5. tyden vyvoje

Carnegie stage 14 Stage 14
5. tyden, 31 - 35 dni 35 atdin
5-7mm

IIl. mozkova komora ektoderm

dutina stopky poharku

intraretinalni prostor

ocni poharek poharku

glavli(oda
cocky \

mezenchym
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https://embryology.med.unsw.edu.au/embryology/index.php/Week_1
https://embryology.med.unsw.edu.au/embryology/index.php/Week_2
https://embryology.med.unsw.edu.au/embryology/index.php/Week_3
https://embryology.med.unsw.edu.au/embryology/index.php/Week_4
https://embryology.med.unsw.edu.au/embryology/index.php/Week_5
https://embryology.med.unsw.edu.au/embryology/index.php/Week_6
https://embryology.med.unsw.edu.au/embryology/index.php/Week_7
https://embryology.med.unsw.edu.au/embryology/index.php/Week_8
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_1
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https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_7
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_8
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_9
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_10
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_11
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Vyvoj retiny — oCni vacek - ocni poharek

zelena barva = bazalni membrana ... uspofadani bunék sitnice (jak
pars optica, tak pars caeca) apex-to-apex



Retina — pars optica
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https://embryology.med.unsw.edu.au/embryology/index.php/File:Eye_and_retina_cartoon.jpg



Retina - pars caeca

\\\““’

- ciliaris

2-vrstevny epitel - pigmentova 2-vrstevny epitel - pigmentova
- nepigmentova - pigmentova

corpus ciliare




AEL -
bazalni ¢ast
-m.
dilatator
pupillae

AEL -
apikalni
cast -

PEL - pigmenty




Duhovka - iris

¢
.
-

FUTURE ANTERIOR
CHAMBER

RIM OF
OPTIC CUP

Note:The AEL obtains pigment while still
part of the optic cup.The PEL is derived
from the inner,unpigmented layer and
acquires pigment later.

http://www.oculist.net

WAVE OF NEURAL
CREST CELLS

Source of Dilator Muscle

Note: Apex to Apex arrangement of
Anterior Epithelial Layer (AEL) and
Posterior Epithelia layer (PEL).

ABL “7S7SOKAS N SN SN NEURAL
STROMA-H-H-HHHHHHHHHHHHHHHH ] cresT
MUSCLE 0000000000000

AR 000000000000 |y eomm
PEL J//77/77//1777/77/7/7/
Lens

Both iris muscles (dilator and sphincter)
are formed from the AEL,however the
sphincter muscle is formed much earlier.
The vascular endothelium is derived from
mesoderm.



ektoderm
vnéjsi vrstva poharku
intraretinalni prostor

ektoderm vnitfni vrstva poharku

11l. mozkova komora

neuroektoderm stopka o&niho

dutina stopky poharku (sténa diencefala) poharku

intraretinalni prostor

ocni poharek poharku
mezenchym vacek Cocky
fissura choroidea
lumen stopky .
5 t&llde n oc¢niho poharku a. et v. hyaloidea
pigmentova vrstva . X ocni vacek
retiny

nervova vrstva

intraretinalni prostor

vasa hyaloidea

> vlakna n. opticus

ocni vicko
nediferencovany
mezenchym

7. tyden




10-1 Zarodek clovéka (7. tyden) — pFicny Fez, HE, zvétSeni 100x

7. tyden vyvoje

Carnegie stage 18
44 - 48 dni
13-17 mm

igmentova vrstva ;
& i retiny
nervova vrstva

predni epitel

b= intraretinalni prostor
cocky

vasa hyaloidea
ektoderm

» _— vlakna n. opticus

nediferencovany
mezenchym
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https://embryology.med.unsw.edu.au/embryology/index.php/Week_1
https://embryology.med.unsw.edu.au/embryology/index.php/Week_2
https://embryology.med.unsw.edu.au/embryology/index.php/Week_3
https://embryology.med.unsw.edu.au/embryology/index.php/Week_4
https://embryology.med.unsw.edu.au/embryology/index.php/Week_5
https://embryology.med.unsw.edu.au/embryology/index.php/Week_6
https://embryology.med.unsw.edu.au/embryology/index.php/Week_7
https://embryology.med.unsw.edu.au/embryology/index.php/Week_8
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_1
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_2
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https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_10
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_11
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_12
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_13
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_14
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_15
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_16
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_17
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_19
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_20
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_21
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_22
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_23

8. tyden vyvoje

Carnegie stage 22
54 - 56 dni
23 -28 mm

10-2 Zarodek clovéka (8. tyden) — pFicny Fez, HE, zvétSeni 50x

1 mm 3 'k_“' k

https://embryology.med.unsw.edu.au/embryology/index.php/Main_Page
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https://embryology.med.unsw.edu.au/embryology/index.php/Week_1
https://embryology.med.unsw.edu.au/embryology/index.php/Week_2
https://embryology.med.unsw.edu.au/embryology/index.php/Week_3
https://embryology.med.unsw.edu.au/embryology/index.php/Week_4
https://embryology.med.unsw.edu.au/embryology/index.php/Week_5
https://embryology.med.unsw.edu.au/embryology/index.php/Week_6
https://embryology.med.unsw.edu.au/embryology/index.php/Week_7
https://embryology.med.unsw.edu.au/embryology/index.php/Week_8
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_1
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_2
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_3
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_4
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_5
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_6
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_7
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_8
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_9
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_10
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_11
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_12
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https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_21
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_23

VVV oka

* coloboma iridis

— v dolnim useku

— pupila ma tvar klicové dirky

— pricCina: persistence fissura
choroidea

— rozStép muzZe prechazet i na
corpus ciliare, ocni bulbus nebo i
nervus opticus

— nékdy spojeno s coloboma
palpebrae
* aniridie
— zcela nebo castecné chybi
duhovka

— vznika v 8. tydnu po zastavé
vyvoje okraju o€niho poharku a
byva doprovazena jinymi
abnormitami oka (napr.
glaukomem)

http://www.aniridia.eu



http://www.aniridia.eu/

VVV oka

mikroftalmie - vétsSina zplUsobena infekci — rubeola, HPV, toxoplazméza..
cyclopia a synophthalmia
vrozena ptoza vicek, blepharoptosis

— CastéjSi u hornich vicek

— nedostatecnost m. levator palpebrae superioris nasledkem prenatalniho poskozeni n. lll

kryptoftalmie (cryptophthalmus, skryté oko) vznikne, jestlize se nezalozi o¢ni
vicka. Oko prekryva kuze, bulbus je maly (nékdy i defektni) a chybi rohovka a
spojivka.

vrozené odchlipeni sitnice — nedojde-li ke splynuti vnitrniho a zevniho listu
ocniho poharku (napfr. jako soucast Downova sy, Marfanova sy)

okularni albinismus

afakie - stav, kdy se nevyvinula ¢ocka
— na podkladé chybného vyvoje cockové plakody
— pfi poruchdch induktivniho plsobeni o¢niho vacku

arteria hyaloidea persistens - perzistence distalniho konce a. hyaloidea
persistence membrana (irido)pupillaris
retinochoroidalis coloboma




Jeden z projevu deficience Shh

mozek: chybéni ventrdlnich medidlnich struktur - kyklopie a
holoprosencefalicky fenotyp

Molekularni embryologie, doc. RNDr. Marcela Buchtova, Ph.D.



Jeden z projevu deficience Shh

Veratrum californicum

- jervine
- cyclopamine

Molekularni embryologie, doc. RNDr. Marcela Buchtova, Ph.D.



Oc¢ni vady

Glaukom (zeleny zakal)

NORMAL VISION

ADVANCED GLAUCOMA
e -

glaukom (zeleny zakal) - poskozeni o¢niho nervu
(nejcastéjsi pricina: zvyseny nitroocni tlak)
- normalni hodnota: 21 mmHg
- vySetieni: bezkontaktni tonometr (prohnuti
ocni rohovky pod naporem vzduchu)

Katarakta (Sedy zakal)

ﬂ

Healthy Lens

Cataracts

cernd slepota x bild slepota




VVV oka

* glaucoma congenitale
— vysoky nitroocCni tlak, oko je zvetsené
— priznakem byva i zakaleni jednoho nebo obou oci, slzici oci citlivé na
svetlo a krecovité stazeni vicek
— je zpUsobena neprichodnosti drenaznich cest pro komorovou vodu,

kdy zcela chybi nebo je neuplné zalozen sinus venosus sclerae
(canalis Schlemmi)

e cataracta congenitalis
— zpravidla dédicny zakal cocky

— nebo komplikace infekci (zardének..)
prubéhu 4. az 6. tydne v téhotenstvi




Vyvoj a teratologie ucha




Vnitrni ucho

11-1 Zarodek clovéka (7. tyden) — pricny rez, HE, zvétSeni

aorta

usni jamka

chorda
dorsalis

dorzalni

ggl. vestibulo-
cochleare

. " \
mezenchym : “‘g‘\.
) R

%
?“.;s».’
‘ -,.‘l-?ﬁ R

membrandzni
labyrint



11-4 Zarodek clovéka (8. tyden) — vyvoj vnitFniho ucha, pricny Fez, HE, zvétseni 2

X .

- rho

. SR
i

cephalo

o e R o

saccus
endolymphaticus

ductus
endolymphaticus

otocysty
—

ductus

sakularni oddil
otocysty tubularni
vybézek sakulu

6.

ductus cochlearis

utriculosaccularis

utrikularni oddil

ductus reuniens

sacculus

/.

. centralni oddily
utriculus vyvijejicich se kanalkd

canalis semicircularis canalis semicircularis

anterior \ posterior

crus commune
crus ampullare

canalis )
semicircularis
lateralis

utriculus 8




Zevni ucho

5. tyden (CS 14) po 8. tyden (CS 23) — vyvoj usnich hrbolk

oblouk 1

tragus
helix

cymba conchae

1
2
3

oblouk 2 4 concha
5 antihelix
6

antitragus



Vztah : zevni ucho a vnitrni ucho

Human Embryo (Stage 11)
4. tyden - 23 - 26 dni
2.5-4.5mm

pocet somitd 13 - 20
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https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_8
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_9
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_10
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_12
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_13
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_14
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_15
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_16
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_17
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_18
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_19
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_20
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_21
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_22
https://embryology.med.unsw.edu.au/embryology/index.php/Carnegie_stage_23

1. ektodermova zZaberni
brazda

Zevni ucho

11-2 Zarodek clovéka (8. tyden) — vyvoj zevniho { zzkiad

oka cymba conchae

helix

concha
aurikulérn :
hrbolky antihelix
antitragus
1. ektodermova
zaberni vychlipka

6 mezenchymovych
hrbolkii

AR -fé, 7
IR A




sténa rhombencefala meatus stredousni kustky
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Dual Origin of the Epithelium of the
Mammalian Middle Ear

Hannah Thompson and Abigail 5. Tucker*
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H. Thompson, A. S. Tucker, Science 339, 1453 (2013)



Stredni ucho
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Jendoderm middle ear mesenchyme (mem)

H. Thompson, A. S. Tucker, Science 339, 1453 (2013)



Stredni ucho

B endoderm epithelium
O neural crest epithelium

1- outer ear 7- malleus
2- ear drum 8- incus
3- otic capsule  9- stapes
4- middle ear cavity

5- auditory tube

6- auditory bulla

rozdilny puvod epitelové
sliznicni vystelky = klinicky
dopad (infekce)

porucha retrakce mezenchymu
— vrozena prevodni hluchota

H. Thompson, A. S. Tucker, Science 339, 1453 (2013)
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Dual embryonic origin of the mammalian otic vesicle
forming the inner ear

Laina Freyer'*, Vimla Aggarwal? and Bernice E. Morrow'>*
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VVV ucha

 Malformace zevniho ucha

- atrézie zvukovodu — porucha vyvoje 1. (event. 2.) branchialniho
oblouku. Mze byt jedno- nebo oboustrannd. Maxila i mandibula mlze byt
redukovana.

- pre- a aurikularni sinusy a vyrtstky - sinusy predstavuji Stérbinovité
otvory u usti zevniho zvukovodu (perzistence sinus cervicalis). Kozni vyrastky
mohou byt zplsobeny akcesornimi hrbolky.

- mikrotie — timto pojmem se oznacuji defekty usniho boltce. Muze se
jednat o maly i velky defekt.

- anotie - Uplné chybéni boltce

 Malformace stredniho ucha

— vrozena hluchota prevodni — nasledek chybného vyvoje stredniho ucha.
Je |éCitelna.

— nepohyblivy trminek — pevné pripojeni, chybi ligamentum anulare.

 Malformace vnitrniho ucha

— vrozena percepcni (nervova) hluchota je zplsobena poruchou vyvoje
vnitfniho ucha. MUze byt podminéna geneticky nebo vzniknout
nasledkem virové infekce. Je nelécitelna.



Obr. 8.25A, B Rudiment boltce ve tvaru burského ofechu (mikrocie I11)

Obr. 8.19A-D Deformity boltcit (cup) - sefiznuté usni boltce riizného stupné

L=

A - typ I: lehka deformita, B - typ IIA: lehkd az stiedni deformita, C - IIB: stredni aZ . ; 2 s
téikéygeformita, Df— typ I1I: te'z'k}t;pdeformita (podle Weerdaf (66)) Obr. 8.12 Fistula na tvari (pred uchem az Obr. 8.15 Deformita usniho boltce, trans-
po tstni koutek), anomdlie tragu verzdlni rozstép lalicku usniho boltce,
preaurikuldrni fistula

Vrozené anomalie hlavy a krku —
Janka Jakubikovd »0dstaté usi




Chut

e Receptory: smyslové buriky chutovych poharki
— 5000-10 000 poharkd
— v kazdém poharku je 50-100 smyslovych bunék

— kazdy chutovy poharek obsahuje vsech 5 typu bunék pro vnimani
chuti

e Chut
— KYSELA
— HORKA
— SLADKA
— SLANA
— UMAMI (pro glutamat)
» Citlivost receptoru (prah):
hotké — hydrochlorid strychninu: 1,6 umol/I,
siran chininu: 8 umol/I.
prirozené sladké latky — glukéza: 80 mmol/l, sacharéza 10 mmol/I
syntetické sladké latky - zase nizky — sacharin: 23 pmol/I

Mame malou schopnost rozeznavat rozdily v intenzité chuti (koncentraci
|latky). Je nutna asi 25% zmeéna koncentrace latky.




Poruchy chuti

poruchy chuti — dysgeuzie jsou vzacné
— chutové vnimani zajistuji tri rGzné hlavové nervy:

* 1. neuron: pseudounipolarni buriky ganglii hlavovych nervi (ggl. geniculi n. VII,
ggl. superius et inferius n. IX a X)

e 2. neuron: ncl. gustatorius (¢ast ncl. solitarius)
* 3. neuron: ncl. ventralis posteromedialis thalami
* 4. neuron: lobus frontalis

* hypogeuzie aZ ageuzie — snizené vnimani az ztrata chuti muze byt
zpUsobeno nddorem pontu, avitamindzou, hypochromni anémii
nebo nedostatkem zinku

* zmeény v kvalité chuti vznikaji po nekterych tricyklickych
antidepresivech



Cich

* cClovek predstavuje mikrosmatickéeho savce
 muze detekovat kolem 3 000 — 10 000 Cichovych kvalit

* regio olfactoria - 4 cm?
e 15000 000 bipolarnich neuronti
* jako zakladni se popisuiji:

— kafrova

— pizmova

— kvétinova

— mentolova

— éterova

— Cpava

—+—— Olfactory
. cell
y

1) Support
cell

Olfactory

- h n i | O b n a, cells processes

Receptory ¢ichu kéduje u mysi asi 1000 gent (u ¢lovéka 500-750 genu).

Kolem 1 % lidského genomu pripada na tvorbu pachovych receptoru. Tvori tak
nejvétsi genovou rodinu popsanou u savcu.

Nejsme na vysi v urcovani kvantity (koncentrace) latky pomoci ¢ichu (vyhodnéjsi
zjistit, Ze se pach vyskytuje). RozliSovaci prah Cichu je asi 25% zména koncentrace
|atky.



Poruchy cichu

dysosmie

respiracni hyposmie — sniZzeni vnimani ¢ichovych podnétl v zavislosti na
nosni prachodnosti (ryma)

anosmie — ztrata vnimani ¢ichovych podnét(

- vznika v dlisledku traumatického poskozeni periferniho neuronu pfi
frontobazalnich poranénich, irreverzibilni

hyperosmie — zvySena vnimavost na Cichové podnéty
kakosmie — falesny pocit vnimani neprijemného pachu

Cichové halucinace se vyskytuji u dugevnich poruch nebo ve fazi reparace
cichu po neuritidach.



Krasné Vanoce

PIné chuti PIné zrakovych

zazitkQ

PIné vuni

PIné sluchovych vjem




