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USTNI DUTINA

* Horni a dolni ret

* Vestibulum oris

« Tvrdé a mekkeé patro
« Zub

e Jazyk



* lamina epithelialis mucosae
vrstevnaty dlazdicovy epitel

* lamina propria mucosae
ridké kolagenni vazivo

» Kkryci sliznice

- slizniCni a podsliznicni vazivo |

« mastikacni sliznice

pfechazi pfimo v periost (mukoperiost)
- submukdza chybi
- dasné, tvrdé patro

« specializovana sliznice

- dorsum linguae



RET

Vermillion border
— Cerven rtu

M. orbicularis Dorsalni

oris o :
~ Labialni arterie
- %/ Oralni sliznice
Vlasove
folikuly

slazy

M. orbicularis oris Ventralni




RET

Kozni aspekt (ventralné) Oralni aspekt (dorsalné)

b L S A B

Epidermis Oralni sliznice

Vrstevnaty dlazdicovy epitel rohovéjici Vrstevnaty dlazdicovy epitel
Dermis Ridké kolagenni vazivo

Ridké kolagenni vazivo Malé labialni smisené slinné zlazy

Vlasove folikuly
Mazove zlazy
Potni zlazy



RET

pars glabra | _pars villosa

novorozenci

torus labialis

Vermillion border (Gerven rtu)

* Eleidin
« Absence slinnych Zlaz, vlasovych folikuld,
potnich Zlaz

* Vysoké vazivove papily, kapilary
* Nervova zakoncCeni, Meissnerova téliska




JAZYK

Lateral glossoepiglottic fold / Epiglottis

Median glossoepiglottic
fold

Palatine tonsil
Epiglottic vallecula

Root of tongue

Lingual tonsil

Foliate papillae

Terminal sulcus of tongue
Vallate papillae

Foramen cecum of tongue

KEN
Body of tongue
® www.kenhub.com

Median sulcus of tongue

Apex of tongue



FOLD
MEDIAN GLOSSOEPIG
FOLD A}
SUPERIOR HORN OF
PALATINE THYROID CARTILAJE
TONSIL

LINGUAL TONSIL

SULCUS
TERMINALIS

FOLIATE
PAPILA <l ~
~___ FILIFORM
\ PAPILA
VALLATE
PAPILA
FUNGIFORM

™ PAPILA

LATERAL GLOSSOEPIGLOTTIC

AnatomyUMFTM®©2012




JAZYK — SVALY

* Intraglosalni




JAZYK — S

Aponeurosis linguae

N\

Svaly Svaly

extraglosalni intraglosalni

Palatoglossus Superior longitudinal

Styloglossus Vertical

Transverse

Inferior longitudinal
Hyoglossus

Genioglossus

Septum linguae



JAZYK — APEX L

Dorsum linguae

Facies mylohyoidea




I JAZYK - FACIES




I JAZYK — DORS

« specializované slizniCni struktury - papily
« vybézky slizniCniho vaziva kryté epitelem

Epithelium Epithelium Taste bud

= ——— e &

" Filiform papilla

Véllate papilla

Epithelium Taste bud

Epithelium Taste bud

|
|
'
t
o
} i

Fungiform papilla Dorsal surfaoe of tongue Fc;liate papilla

~

Apex of tongue



JAZYK — FILIFOR

Epithelium




JAZYK — FILIFORM
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JAZYK — FUNGIFO

Epithelium Taste bud
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JAZYK — FILIFORMNI A FUNGIF
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— FOLIATNI

I JAZYK

Follafe papilla




| JAZYK — VALATNI




JAZYK — VAL
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a2k - cHUT OV O

surface of tongue

microvilh

* intraepitelialni struktury

e porus gustatorius

« 2000-8000 v ustni dutiné |
« 60-80 bunek receptor cells
e 70-80 pm x 30-40 um basal cell Sensory neurons
* mikroklky na smyslovych bunkach

* nervova viakna




| JAZYK — CHUTO

Peripheral
Vilth Input

P2X2/3" =
: Gustatery nerve

n. vagus
n. facialis
n. glossopharyngeus

« sekundarni smyslovy epitel

doi.org/10.1016/j.neuron.2020.03.006



| JAZYK — CHUTOV

TASTE BUD TASTE * horke
RECEPTOR * sladke ,
. CELL « umami (glutamat)
aste pore

taste
receptor
cell

. « G-proteiny asociované s receptory

tight junction o STIMULATION

« slané
« kyselé
« iontove kanaly

epithelium

SIGNALING

anidu

Ir:let-:-l|.t;r€'1‘c:;1:er.'ansmitter ° CD36
« fatty acid transporter
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NEURONAL
SIGNAL

* navnimani chuti se podili i
Cichovy epitel

sweet sour bitter umami



JAZYK — RADIX,
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JAZYK — RADIX, T
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I ZUB

Korunka — =

Sklovihna ——

Dentin
Gingiva
Dren
Cement

Periodontalni
ligamentum

Alveolarni
kost

 Anatomicka x klinicka korunka

o Kréek

« Koren




I ZUB

Central incisor (7-8 yr)
Lateral incisor (8-9 yr)

Central Cuspid (11-12 yr)

Lateral incisors
inci 1st Premolar (10-11 yr)

2nd Premolar (10-12 yr)

1st Molar (6-7 yr)

Prima
1st molar:

(14 mo)
2nd Molar

(12-13 yr)

Primary
(22"2’ :(3'0" 3rd Molar or
wisdom tooth
(17-21 yr)
2:2 ?nZlar 3rd Molar or
(20 mo) wisdom tooth
2 (17-21 yr)
et 2nd Molar
(11-13 yr)

1st molar

(12 mo)
Cuspid 1st Molar (6-7 yr)
(16 mo)
Lateral | 2nd Premolar (11-12 yr)
incisor E\i:‘:;?
A (7 mo) (6 mo) 1st Premolar (10-12 yr)

Vzorec mlééného chrupu: Cuspid (9-10 yr)
Lateral incisor (7-8 yr)

m; MmycCipig lijiec mm
pMyChlg iy 1M Central incisor (6-7 yr)

m; myc iz i' i' izC mym;
Vzorec definitivniho chrupu:

M;M;MBRC L I |1 LCRPRM MM,
M;M;MP,RC L I | I LbC P R M MM,




ZUB — ZUBNI SKL

Sklovina, 1-2 mm

* Kryje korunku

« Vytvarena ameloblasty, které vymizi pfi profezani zubu
» Neobsahuje bunky, neregeneruje

* 96% Ca-hydroxyapatit, sklovinna prizmata

« Enameliny, amelogeniny, ameloblastiny

* Retziusovy prouzky (inkrementalni linie)



500 microns

10.1007/978-1-4020-5845-5_11



| ZUB — ZUBNI CEM

O enamel i
‘:b— Den?in -"_
s F Cellular * %8
'cementhm I
:
Cement, 100-500 ym ‘
* Kryje kofen a kréek zubu, dorusta
* 50% Ca-hydroxyapatit
* Acelularni fibrilarni cement 4 4 :
. Apikalni &ast kofene — cementocyty & i :
« Kolagen I, I, Xll, GAG, proteoglykany . l’ ;. )
» Periodontalni ligamenta — zubni alveolus i ,.
it 2 .

« Sharpeyova vlakna — fibrilarni cement | g Y



ZUB — ZUBNI C

o

(3R
o

Alveolar
bone

Periodontal
ligament

Cementum



Dentin -

« Pravidelné usporadané odontoblasty 22 g
- PrirGsta : '
« 70% Ca-hydroxyapatit

« Kolagen I, glykoproteiny, proteoglykany

« Vybézky odontoblastld — Tomesova viakna
« Owenovy linie

« Von Ebnerovy (rustové linie)

DENTIN




ZUB — DENTIN

Dr. Md. Nwul Isfam

inal tubules
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ZUB — ODONTOBLASTY




ZUB — ODONTOBLAST

>
)
(7p]
©
O
@)
]
-
@)
©
@)

predentin

dentin

pulpa




ZUB — DENTIN
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ZUB — DENTIN

|

d | == cement

odontoblasty

predentin

eriodontium




- periodontiur



| ZUB — DREN (PU

Pulpa
» rosolovité vazivo podobné embryonalnimu mesenchymu, fibroblasty

* bohata vaskularizace a inervace

« korunkova dren a kofenovy kanalek

« foramen apicale - periodontium

« odontoblasty

* nociceptivni nervova vlakna (plexus Raschkowi) — zasahuji do dentinovych kanalku

ala 14 ~\‘; 3 -~
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| ZUB — PERIODON

Dasen

« volna (marginalni, g. libera)

* pripojena (g. affixa)

« paramarginalni ryha (zevni gingivalni zlabek)
* sulcus gingivalis

* gingivodentalni uzavér

» vrstevnaty dlazdicovy epitel
* lamina propria mucosae — husté kolagenni vazivo

Sulcus
Marginal
gingiva
Sulcular
epithelium

Enamel
space

Free gingival

Dentin ; f i
e . / groove
i ‘, 9 Lamina propria
/- / ‘ (gingival fiber
' ¢ group)

Cementum

Attached
gingiva

Junctional
Obr. 8. Schéma gingivy. 1 — volna gingiva, 2 — pfipojend gingiva, 3 — alveoldrni sliznice, Periodontal epithelium

4 — vestibulérni sliznice ligament



ZUB — PERIODONTIU

Enamel
space

Free
gingival
fibers

Circular
fibers

Transseptal
fibers

Dentin of
adjacent teeth

Transseptal
fibers

Alveolar
crest
fibers

Circular
group

Dentogingival
group

Dentoperiosteal
group

Alveologingival
group

Alveolar
bone



e malé (gll. labiales, buccales, retromolares, palatinae, gll.
lingualis anterior - Blandini, gll. Ebneri, gll. Weberi)

e velké (gl. parotis, gl. submandibularis, gl. sublingualis)

Podrobnéji
viz GIT 3

\
Parotid Submandibular Sublingual
gland gland gland
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| SLINNE ZLAZY -
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Klicova vyvojova struktura:
FARYNGOVY (ZABERNI)
APARAT




chorionic

cavity

Head

amniotic =~ |
membrane &

Body




FARYNGO

Faryngow oblouk

sval
» chrupavka
e arterie
* nerv

* mezenchym/ektomezenchym

Ektodermalni stérbiny (vklesliny)
* Z povrchu
« ektoderm

Faryngové vychlipky
* lateralné z primitivniho faryngu
* entoderm

Faryngové membrany

« kontakt Stérbiny a vychlipky
 ektoderm a entoderm

*  Membrana obturans/branchialis

neuralitube

FALELY

\Wopticivesicle

fendoderm ectoderm

"::ﬂ.\\y

haryngeal
gouc‘fw 3

helaecel
Frlredied

pranchial ; |
pranchial pranchmal
cattirage f1etve



| FARYNGOVY APA

Derivaty faryngového aparatu

« ObliCej vCetné mékkych tkani

« Mimické a zvykaci svaly

« Jazyk

« Zevni a stfedni ucho

« Jazylka

» Chrupavky laryngu

* Thymus

« P¥istitna téliska

» Fossa tonsillaris (pro t. palatina)

 Velké arterie

Cricold cartilage

Carison: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2009 by Mosby, an Imprint of Elsevier, Inc. All rights reserved.



| FARYNGOVY A

Auditory Ventral side
tube of pharynx

Foramen
cecum

Primitive
tympanic

cavity

External
auditory
meatus

Palatine tonsil

Superior
parathyroid gland
(from 4th pouch)

N\

B g sesssans

e
e
.

Inferior
parathyroid gland
(from 3rd pouch)

Ultimobranchial body

Y
\

Thyroid
gland

Foregut



IFARYNGOVY

1st pouch
2nd pouch o————— st cleft
3rd pouch 2nd cleft
3rd cleft
4th pouch

!

Cervical sinus

\7 4th cleft
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o : : stfedousni
Vhejs! .1 ... | a. maxillaris : V. zvykaci lig. sphenomandib. dutina, tuba
zvukovod mandibularni trigeminus Meckelova
auditiva
chrupavka
tfrminek
2 a. stapedia VI mimické proc. styloideus, fossa
hyoidni a. hyoidea facialis hyoidni chrupavka tonsillaris
a. carotis IX m. thymus,
zanikaji 3 interna glossopharyn | stylopharyn | hyoidni chrupavka pristitna
geus geus téliska (inf)
a. X svaly larvnaealni pristitna
4 subclavia dx. VaaUus faryngu a c;?r/ ugavk teliska
a. arcus aortae g laryngu pavky (sup)




| ABNORMALITY

F;-,, Region !
External auditory preauri Tubotympanic
meatus fistul ' recess
e . . /
Region o \ X x5
l(_ lateral cervical
v C¥ Palatine
{ tonsil
\ Intemnal
Palatine — branchial
tonsil fistula
Lateral Lateral
corvical cervical
cyst cyst
External ‘ hocleidomastoid
branchial ‘ A muscle
fistula

i Wy

Radiology Key



VYVOJ OBLICEJ

‘ \Meckel's cartilage

Maxillary process

Meckel's cartilage Styloid process

Stylohyoid ligament

Lesser homn of hyoid bone
— Gireater hom of hyoid bone

Body of hyoid bone

Thyroid cartilage

Cricoid cartilage

Tracheal rings



| VYVOJ OBLICEJE

processus frontonasalis

processus maxillares

stomodeum

processus mandibularis

A
24 days
nasalni plakoda
stomodeum
B 2. faryngovy oblouk

28 days



VYVOJ OBLICEJ

D Frontonasal prominence D Maxillary prominence - Mandibular prominence

Pharyngeal
arches:
1st

2nd
Stage 14

32 day

Heart prominence

A
24 days 35 somite
Lens placode
Nasal placode
Stomodeum /
B 2nd pharyngeal arch

28 days



4. tyden

Frontonasal
Developing process

brain
y

Lens _Lﬁ

placode

Nasal
placodes

Stomodeum

Site of otic

placode :
Developing

heart




VYVOJ OBLICEJE

Nasal pit

Eye
Nasolacrimal groove

Cq
31 days

Nasal pit

Median

Nasal prominences
Lateral } P

Nasolacrimal groove

Maxilla with
4 incisor teeth

33 days External acoustic meatus
(first pharyngeal groove)

Intermaxillary segment

«  Cichové jamky jsou ohrani¢eny valy — medialni a lateralni nosni valy
«  zbytek ¢elniho valu - area triangularis (zaklad pro hibet a hrot nosu)

«  medialni nosni valy spolu srostou a vsouvaji se mezi maxilarni vybézky jako intermaxilarni segment

(stfedni €ast horniho rtu, ¢ast horni Celisti v oblasti fezakl a Casti patra — primarni patro)



frontonasal
y. prominence
medial

medial
nasal nasal

brominence




VYVOJ OBLICEJE

Frontonasal prominence

35 days

* maxilarni vybézky srostou
1. s intermaxilarnim segmentem (vytvoreni horni Celisti a rtu)
2. s lateralnimi nosnimi valy — (zbytek horni Celisti a kfidla nosu

» lateralni nosni valy jsou od maxilarnich vybézku zpocatku oddéleny ryhou — sulcus
nasolacrimalis, ktera se uzavre a vytvofi slzny kanalek



VYVOJ OBLICEJE

Lat. nasal
prominence

Med. nasal
prominence
Maxillary
prominence

Mandibular

prominence \Nasolacrimal : % i '.
A g B Philtrum

/. tyden




| VYVOJ OBLIC

e primarni patro (intermaxilarni segment)
e sekundarni patro (lateralni patrové ploténky)

Medial nasal
processes

Frontonasal
prominence —— Lateral nasal
rocesses
Maxillary 5 ?
processes i— Nasal pits
Oral cavity - Alae -
“—— Mandibular

processes

Primary
palate Incisive

foramen

— Nasal
septum

Fused
palate

Secondary
palatal
shelves

Nature Reviews | Genetics



| VYVOJ OBLIGEJ

Nasal chamber

Eye

Primary
palate

’0,/

Palatine shelf

Incisive
foramen

Oral cavity

B \ﬂJvula






| VYVOJ JAZYKA

Zakladem jazyka je mezenchym faryngovych oblouku I, lll, IV

|. tuberculum linguale laterale (dx. et sin.) + tuberculum impar (linguale mediale) — apex a corpus
l1I-1V. copula + eminentia hypobranchialis — radix

Svalové bunky z okcipitalnich myoblastu

The human tongue

papillae “A T

-
b

Sulcus terminalis base

food
and air
passage

lower
jawbone

© Encyclopaedia Britannica, Inc.



VYVOJ VES

Vestibularni liSta

e definitivni ret

« gingivalni val

Mandibula

Dentalni lamina
Dentalni papilla
Organ skloviny
Labiogingivalni lamina
Meckelova chrupavka
Oralni epitel

Jazyk

©ONOoOGAWDNE

http://www.chronolab.com/atlas/embryo/histo_head.htm



I VYVOJ VESTIB

* Nazalni kanalky — primitivni choany

» Nazalni septum z area triangularis — splyva se sekundarnim patrem

—— frontal sinus
/

\
"

’

\
A

. Oko

Mandibula
Maxila

Dutina nosni
Nosni septum
Dutina ustni
Patrove vybezky
Jazyk

nasal
vestibule

ONOOA WD



vivoszusu

Interakce ektodermu a mesenchymu
e primarni dentalni lamina — zubni primordia

Dental lamina

Upper lip

Tongue

Tooth bud

Lower lip Dental lamina

First pharyngeal

\ Developing
arch cartilage B —

Mesenchyme mandible




vivoszusu

Primordium
Zubni vacek (zubni papila)
Zubni poharek (organ skloviny)

/ Oral epithelium

G/ Tooth bud Dental lamina
Dental lamina Enamel organ S
A \ B C ,

Mesenchyme Dental papilla

Degenerating dental lamina

Bud of

permanent tooth Enamel

reticulum

Inner enamel epithelium Dental pulp

Bone

F

Outer enamel epithelium Dental papilla

Dental sac Epithelial
root sheath



« organ skloviny (zevni a vnitfni ameloblasty, pulpa
skloviny — sklovinné retikulum) - produkce
sklovinnych prizmat

- diferenciace odontoblastt - ukladani dentinové
matrix

- vybéZky odontoblastl: Tomesova vlakna

Enamel |
reticulum

Ameloblasts —__[&==

Enamel prisms

Dentin—— |

Predentin

| aPeside
Dental pulp

Odontoblasts
Odontoblastic process



vivoszuey

vyvoj kofene — profezani zubu
cervikalni klicka — Hertwigova kofenova pochva

Oral epithelium

Qingiva | Anatomic
Odontoblastic layer crown
Dental pulp
" Periodontal ligament — Root

Artery

| ™ Alveolar bone

\

Developing permanent tooth
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VYVOJ ZUBU




Rozstép mekkeé tkané

rozStép horniho rtu (cheiloschisis) — lateralni (uni, bi), medidlni

e rozStép dolniho rtu — medialné, kombinovany s dalSimi vadami (Celist,
jazyk) — gnathoschisis et cheiloschisis inf.

e Sikmy rozStép (fissura orbitofacialis)
e pricny rozstép (fissura transversa)

35 days

(F) veolere - noor £



| ABNORMALITY

Rozstép tvrdé tkané

* horni Celist

- mezi SpiCakem a 2. fezakem

- unilateralné nebo bilateralné

- kombinovana s rozstépem patra (cheilognathoschisis)
* patro (palatoschisis)

- primarni (pfed foramen incisivum)

- sekundarni (za foramen incisivum)

« sdruzené vady: cheilognathopalatoschisis

Primary Incisive Nostril

Maxilla with
4 incisor teeth

Primary
palate ] % A Philtrum of lip

_Primary
-~
< palate

Fused
palatal
plates

D

Figure 16-25. Ventral view of the palate, gum, lip, and nose. A, Normal. B,
Unilateral cleft lip extending into the nose. C, Unilateral cleft involving lip and jaw,
and extending to incisive foramen. D, Bilateral cleft involving lip and jaw. E, Isolated
cleft palate. F, Cleft palate combined with unilateral anterior cleft.



Figure 16-26. Photographs of incomplete cleft lip (A), bilateral cleft lip (B), and
cleft lip, cleft jaw, and cleft palate (C). (Courtesy Dr. M. Edgerton, Department of
Plastic Surgery, University of Virginia.)
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Dekuji za pozornost

pvanhara@med.muni.cz

http://www.histology.med.muni.cz
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