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USTNI DUTINA

* Horni a dolni ret

» Vestibulum oris

« Tvrdé a mekke patro
« Zub

« Jazyk




vrstevnaty dlazdicovy epitel
lamina propria mucosae

« Kkryci sliznice
- slizni¢ni a podslizni¢ni vazivo

« mastikacni sliznice

- zrohovatély epitel, lamina propria
pfechazi v periost (mukoperiost)

» specializovana sliznice
- dorsum linguae




Vermillion border

M. orbicularis

oris Dorsalni
Labialni arterie
% Oralni sliznice
Viasove
folikuly Labialni
Zlazy
Epidermis

M. orbicularis oris




Kozni aspekt (ventralng) Oralni aspekt (dorzalné)
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Epidermis Oralni sliznice

Vlasove folikuly Malé slinné zlazy
Mazove zlazy
Potni zlazy



RET

pars glabra ~_pars villosa

novorozenci
torus labialis

Vermillion border

« Eleidin

* Absence slinnych zlaz, vlasovych
folikull, potnich Zlaz

» Vysokeé vazivove papily, kapilary

« Nervova zakonCeni, Meissnerova téliska




JAZYK

Lateral glossoepiglottic fold

/ Epiglottis

Median glossoepiglottic
fold Palatopharyngeal arch
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



LATERAL GLOSSOEPIGLOTTIC

FOLD
MEDIAN GLOSSOEPIG
FOLD
SUPERIORHORNOF
PALATINE THYROID CARTILAJE &
TONSIL g
LINGUAL TONSIL =
=
SULCUS 2
TERMINALIS £
FOLIATE : i
PAPILA < ! b
«_ FILIFORM
\ PAPILA
VALLATE ,
PAPILA ]
. FUNGIFORM

™ PAPILA



Dorsum linguae

Facies mylohyoidea




JAZYK - SVALY

* Intraglosalni
« Extraglosalni ——




JAZYK - GLL. LIN




I JAZYK - FACIES



JAZYK — DORS

specializovana sliznicni struktury - papily

podsliznicni vazivo chybi

Epithelium Epithelium Taste bud
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Vallate papilla

Epithelium Taste bud

_— 2 > if g L
Fungiform papilla Dorsal surface of tongue

Apex of tongue



JAZYK — FILIFOR

Epithelium
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JAZYK — FUNGIFO

Epithelium Taste bud
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JAZYK — FILIFORMNI A FUNGIF
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JAZYK — FOLIATNI (

V é

Foliate papilla
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JAZYK — VALAT

Epithelium Taste bud
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JAZYK




| JAZYK — CHUTOVE




surface of tongue

microvilli

* intraepitelidlni

* porus gustatorius

e 2000-8000 v ustni dutiné
* 60-80 bunék

receptor cells \{
e 70-80 um x 30-40 um basal cell SENsory neurons
* mikroklky na smyslovych burikach

* nervova vlakna



| JAZYK — CHUTOV

TASTE BUD TASTE * horke
RECEPTOR e sladké
CELL
we . e umami (glutamat)
:-:I:Ieptor tight junction ... STIMULATION . G t . . , t
L -proteiny asociované s receptory

 slané
SIGNALING ¢ kyselé
e jontové kanaly

¥ neurotransmitter ° C 3 6
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JAZYK — RADI

T SRS

u%ﬂ

.

i




— RADIX

JAZYK

e L\

r-OQ’W.'

A} .u.-ﬂ,

,'ch.
3%4s
»




JAZYK — RADIX, T

»

— ,\;) o ;
(244
.l
.,.\
" A 5T N



Py ey efnthwskurt
T of solt palite

Musculus

uvulae

Palatopharyngeus m

»d head, medial






MEKKE PATRO
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ZUB

Korunka ——

Sklovina ——

Dentin

Cement

Periodontalni
ligamentum

Alveolarni kost
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molars pre- canines incisors canines pre- golats
molars molars

Lower jaw



ZUB
Korunka ——

Sklovina ——
Dentin
Gingiva

Dren

Cement
Periodontalni
ligamentum

Alveolarni
kost
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Anatomicka x klinicka korunka

 Kréek

« Koren




| ZUB - ZUBNI SKLO

Cement
 Cementoblasty

* Regeneruje

* 50% Ca-hydroxyapatit
* Kolagen I, lll, XIl, GAG, proteoglykany
* Sharpeyova vldkna - zubni alveolus

Enamel HAP fiber

Dentin

Sklovina

* Ameloblasty

* Neregeneruje Pulp chamber
* 96% Ca-hydroxyapatit, prizmata footh

* Enameliny, amelogeniny, ameloblastiny
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Research Paper

Giant panda's tooth enamel: Structure, mechanical ®
behavior and toughening mechanisms
under indentation

Z.Y. Weng', Z.Q. Liv***, R.0. Rizchie®, D_Jlao*, D.S. L', H1 Ww, LH, Deng,
Z.F. Zhang™"




I ZUB - DENTIN

DENTIN Dot

* Odontoblasty

* Regeneruje

e 70% Ca-hydroxyapatit

* Kolagen I, glykoproteiny, proteoglykany
* \lybézky odontoblastll -Tomesova vlakna
* Owenovy linie

* Nervova vlakna
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ZUB - DENTIN

cement

e | dentin
odontoblasty & & |

predentin

riodontium
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ZUB - ODONTOBLASTY
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predentin

dentin

subodontoblastic

Zone

pulp
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predentin

odontoblasty




- periodontiur



ZUB - DREN (PU

e rosolovité vazivo podobné embryonalnimu mesenchymu
e bohata vaskularizace a inervace

e korunkova dren a korenovy kanalek

e foramen apicale - periodontium

e odontoblasty

* nociceptivni nervova vlakna (plexus Raschkowi)

Pulp core

-
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/pulp-15597098




| ZUB — PERIODON

Dasen

- volna (marginalni, g. libera)

- pfipojena (g. affixa)

- paramarginalni ryha (zevni gingivalni Zlabek)
- sulcus gingivalis

- gingivodentalni uzaver

- vrstevnaty dlazdicovy epitel
- lamina propria mucosae — husté kolagenni vazivo

Enamel o gingiva

g ——— (gingival fiber
group)

o
‘, /gmwe
Lamina propria
2P

Junctional
Obr, 8, Schéma gingivy. I — volnd gingiva, 2 — pkipojend gingiva, 3 — alveoldrni sliznice, Periodontal epithelium

4 vestibuldrni sliznice ligament



ZUB — PERIODONTIU

Enamel
space

Free
gingival
fibers

Circular
fibers

Transseptal
fibers

Circular
group

Dentogingival

group
Dentin of g%r:jtgpenosteal
adjacent teeth
Alveologingival
Transseptal group
fibers \
‘ Alveolar
Alveolar ane
crest

fibers




| SLINNE ZLAZY

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

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

SALIVARY

viz GIT 3

\
Parotid Submandibular Sublingual
gland gland gland



SLINNE ZLAZY - G




SLINNE ZLAZY —
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PHARYNX

e nasopharynx
e oropharynx
e |aryngopharynx







VYVOJ OBLICEJ

Maxillary process

; ‘\Meckel's cartilage

Mandibular arch

Hyoid arch



| VYVOJ OBLICEJE

processus frontonasalis
processus maxillares

stomodeum

24 days

nasalni plakoda

stomodeum !

28 days 2. faryngovy oblouk



| VYVOJ OBLICEJE

. Mandibular prominence

Maxillary prominence

Frontonasal prominence

Pharyngeal
arches:
1st

2nd

StomOdeum \

Heart prominence

A A1
24 days
Lens placode
Nasal placode
Stomodeum
B 2nd pharyngeal arch B1

28 days



VYVOJ OBLICEJE

Frontonasal
Developing process
brain ;
Lens —LI!' Nasal
placode placodes

Stomodeum

Site of otic

placode :
Developing

heart

4th week




| VYVOJ OBLICEJE

Nasal pit

Eye

Nasolacrimal groove
C1
31 days

Nasal pit

Median

| prominences
Lateral} Nasalp

Nasolacrimal groove

33 days External acoustic meatus
(first pharyngeal groove)

Maxdia with
4 incisor teeth

Philteum of lip._

Intermaxiliary segment

A~

~Max#iary
Process—

A

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

« medialni nosni valy spolu srostou a vsouvaji se mezi maxilarni vybézky jako intermaxilarni segment (davaji
vznik stfedni ¢asti horniho rtu, ¢asti horni Celisti v oblasti fezakl a Casti patra — primarni patro)



Twyo Face
7 eamegle»sm

frontonasal
Clithal groove , prominence
medial

| medial _
T ‘ nasal nasal
Xillary 7

brominence




VYVOJ OBLICEJE

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

e |ateralni nosni valy jsou od maxilarnich zpocatku oddéleny ryhou —
sulcus nasolacrimalis, ktera se uzavre a vytvori slzny kanalek



| VYVOJ OBLICEJE

Lat. nasal
prominence

Med. nasal
prominence
Maxillary
prominence
Mandibular
prominence

7. tyden




| VYVOJ OBLIGEJ

transplant
neural crest
cells destined
for the beak

neural crest cells contain inherent species-specific
patterning information, and generate
a quailike beak on a duck host

transplant
neural crest
cells destined
for the bill

neural crest cells contain inherent species-specific
patterning information, and generate
a duck-like bill on a quail host




| VYVOJ OBLICEJE

A B

prominence

lateral nasal
prominence

n maxiliomandibular
prominence

\

Shh a FGF




VYVOJ OBLICE

Human Mouse
CS16

— —

@ Ssonk hedgenog proten [l Sonic hedgenog producing cells

B 8P proein [l BMP procucing cells



| VYVOJ OBLIGEJ

Normalni

Cyclopamine (teratogen)

anti-SHH Ab




VYVOJ OBLIC

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

a b
5 Medial nasal
: processes
Frontonasal
prominence F — Lateral nasal
: g processes
Maxillary )
processes \ \'"i “ — Nasal pits
. Oral cavity —— . Alae
) " Mandibular
processes

— Nasal
septum

Secondary
palatal
shelves ————————"

Nature Reviews | Genetics



VYVOJ OBLICE

chamber

Primary

Tongue alatine shelf

B
Eye

palate

Palatine shelf

. I s Incisive
) ) ) (-( Nasal foramen

conchae = | “ % septum

Fused
palatal shelves.

B mvula



VYVOJ JAZYKA

Faryngové oblouky

. tuberculum linguale laterale (dx. et sin.) + tuberculum impar

(linguale mediale) — apex a corpus

llI-IV.  copula + eminentia hypobranchialis — radix




VYVOJ VES

Vestibularni liSta

e definitivni ret

« gingivalni val

Mandibula

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

Jazyk

©ONOOhWNE

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



VYVOJ VESTIB

« Nazalni kanalky — primitivni choany

« Nazalni septum z area triangularis — splyva se sekundarnim patrem

. Oko

Mandibula
Maxila

Dutina nosni
Nosni septum
Dutina ustni
Patrove vybezky
Jazyk

nasal
vestibule

ONOOA WD






vivoszusy

Interakce ektodermu a mesenchymu
« dentalni lamina (zubni lista) — 10 zubnich primordii X 2

. mlécné
Dental lamina

Upper lip

Tongue

Tooth bud

Lower lip Dental lamina

=
e

————___ Developing
—— mandible

First pharyngeal

Mesenchyme arch cartilage B



I VYVOJ ZUBU

/ Oral epithelium

ST

Tooth bud

Dental lamina

Dental lamina Enamel organ

A B C

Mesenchyme Dental papilla

Degenerating dental lamina

Bud of : I
permanent tooth name
reticulum
Inner enamel epithelium Dental pulp
Outer enamel epithelium Dental papilla Bone
F
Dental sac Epithelial

root sheath



I VYVOJ ZUBU

Enamel
reticulum

Ameloblasts

Enamel prisms

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

Dentin—— |

Predentin
- diferenciace odontoblastd - ukladani
dentinové matrix |
- vybézky odontoblast(: Tomesova vilakna Dental pulp

Odontoblasts
Odontoblastic process



VyVvoj korene — prorezani zubu
cervikalni klicka— Hertwigova korenova pochva

Oral epithelium

Gingiva | Anatomic

Odontoblastic layer crown

Dental pulp

Periodontal ligament — Root

Alveolar bone




Dentes decidui - mlé&né Dentes permanentes
Spodni 11 6-7 let
Spodni 11 6-10 mésici 6-7 let podn
Horni 1 7-8 let
Horni I1 8-12 mésicu 6-7 let .
Spodni 12 7-8 let
Horni 12 9-13 mésicl 7-8 let Horni 12 8-9 let
Spodni 12 10-16 mésicl 7-8 let Horni M1 6-7 let
Horni M1 13-19 mésic 9-11 let Spodni M 6-7 let
Spodni C 9-10 let
Spodni M1 14-18 mésicu 9-11 let
Horni P1 10-11 let
Horni C 16-22 mésicu 10-12 let Spodni P1 10-12 let
Spodni C 17-23 mésicl 9-12 let Horni P2 10-12 let
Spodni M2 23-31 mésica 10-12 let Spodni P2 11-12 let
Horni C 11-12 let
Horni M2 25-33 mésicu 10-12 let
Spodni M2 11-13 let
Horni M2 12-13 let
Vzorec mlééného chrupu: Horni M3 17-21let
Spodni M3 17-21 let

m1 my c iz i’ i‘ izc mym,

m, M|Ci1 i‘ i‘ i1C mym;
Vzorec definitivniho chrupu:

MM;MBRRC L L | LCRP,MMM,

MM,MPRC L L LCRPRMMM,




vivoszusy

Early Tooth Development:
Bud, Cap and Bell Stages

KliCové terminy

* zubni pupen

« zubni zvonek

» zubni papila

« odontoblasty

 vnitfni a vngjSi sklovinny epitel
» ameloblasty

» hvézdicové retikulum

» zubni uzel

» cervikalni klicka

» Hertwigova kofenova pochva



Rozstép mekkeé tkané

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

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

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




ABNORMALITY

Rozstep tvrdé tkané

horni Celist

mezi SpiCakem a 2. rezakem

unilateralné nebo bilateralné

kombinovana s rozstépem patra (cheilognathoschisis)
patro (palatoschisis)

primarni (pred foramen incisivum)

sekundarni (za foramen incisivum)

sdruzené vady: cheilognathopalatoschisis

Primary Incisive Nostril Lip
palate —- foramen N )
N 7 7Y
Maxilla with v /

4 incisor teeth

Uvula

Primary
palate

Philtrum of lip

Fused
palatal
plates

Figure 16-25. Ventral view of the palate, gum, hp, 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, lsolated
cleft palate. F, Cleft palate combined with unilateral anterior cledt



I ABNORMALITY VY

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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cavity

Head

amniotic & b
membrane

Body
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arvcovy APARAT

Stage 14
32 day
35 somite

upper
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FARYNGOVY APA

neural crest

Embryonic Circulation

Aortic arch arteries Anterior cardinal vein
Ventral aorta Common cardinal vein
Dorsal aorta Posterior cardinal vein

axial structures

paraxial mesoderm ‘_l Placental

Circulation

B~ Left umbilical vein
Umbilical artery
arteries Vitelline Circulation

Vitelline vein
Vitelline artery

pharynx

pharyngeal arches

| Il 1 v



FARYNGOVY A

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



FARYNGOVY APA

Aortalni oblouky

1 zanik3, pfispiva k a. maxillaris, a. carotis ext.

2 zanika, pfispiva k a. stapedia, a. hyoidea
3 a. carotis interna

4 pravy: proximalni ¢ast a. subclavia dextra
levy: arcus aortae

5 zanika

6 pravy: proximalni ¢ast: a. pulmonalis dextra,
distalni vymizi
levy: proximalni ¢ast a. pulmonalis sinistra,
distalni ¢ast ductus arteriosus

https://www.youtube.com
/watch?v=fp3Z Y--0j0

A Dorsal
aorta

Aortic arches

I
"
v

Vi

Right dorsal

aorta
External carotid
arteries
Internal carotid artery
Right vagus nerve < \ Left vagus
\ / ‘ ’;j nerve
.'\\ . ﬂ‘/
Common _ f Arch of aorta
carotid artery /

Left recurrent
nerve

Ductus
arteriosus

Right subclavian artery
Right recurrent nerve

7th intersegmental
artery

Pulmonary
artery


https://www.youtube.com/watch?v=fp3Z_Y--0jo
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kladivko, kovadlinka . . .
o : : stfedousni
vhels! .1 . a. maxillaris : V. zvykaci lig- sphenomandib. dutina, tuba
zvukovod mandibularni trigeminus Meckelova
auditiva
chrupavka
tfminek

2 a. stapedia VIl mimické proc. styloideus, fossa
hyoidni a. hyoidea facialis hyoidni chrupavka tonsillaris

zanikaji . IX m. thymus
a. carotis interna L Srvgre s

_ 3 glossopha | stylophary | hyoidni chrupavka pristitna

/'sinus ryngeus ngeus téliska (inf.)
cervicalis
. sval . ristitna
4 a. subclavia dx. X farvn ﬁa laryngealni ptéll’ska
arcus aortae vagus yng chrupavky
laryngu (sup.)




Thank you for
attention

pvanhara@med.muni.cz

“Now open even wider, Mr. Stevens. ...
Just out of curiosity, we're going to see if we can also cram in this tennis ball"

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




