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Migrace neuralni listy k oralnimu epitelu
Tvorba dentalni listy (epitelialni ztlusténi)
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Pocatek vyvoje dentice
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Dentalni vs. Vestibularni lamina
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Ektodermo — (ekto)mezenchymové interakce
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Ektodermo-ektomezenchymoveé interakce
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* Transplantace ektomezenchymu pod oralni ektoderm indukuje jeho preménu v bunky
produkujici proteiny skloviny

* Transplantace ektomezenchymu rezaku pod ektoderm molaru - rezak
* Transplantace ektomezenchymu molaru pod ektoderm rezaku - molar

* vnitfni sklovinny epitel (pseudoameloblasty) indukuje diferenciaci odontoblastli z
ektomezenchymu



Odontogeneze (vyvoj zub)

zuby docasné stejné jako trvalé dentice se vyvijeji z ektodermu a ektomezenchymu

Plivodem z ektodermu — sklovina (ameloblasty), ERM

Plivodem z ektomezenchymu — zubni dien, dentin, zubni cement, periodoncium, alveolus
Identickda morfogeneze

Proliferace, migrace, embryonalni indukce, apoptdza

Primarni informace pro vyvoj zubt (pocet, velikost) obsaZzena v ektomezenchymu
(poskozeni kranidlniho konce crista neuralis nebo odstranéni cristy zplisobi anodoncii)

Ektomezenchym indukuje proliferaci a diferenciaci ektodermu dasrfiového valu v odontogenni
epitel a primarni zubni liStu se zdklady zubu

Vzajemnd interakce ektomezenchymu a oralniho ektodermu nakonec vyustuje k tvorbé
kompletniho organu

Evolucneé silné konzervované vyvojové cesty



Maji ptaci zuby?




Maji ptaci zuby?

Ptaci ztratili zuby asi pred 70-80 miliony let

Konzervované vyvojové molekuldrni cesty k tvorbé zubt se daji experimentalné
re-aktivovat

In vitro co-culture a in vivo transplantace

Mysi ektomezenchym < » Kureci oralni epitel




Prehled vyvojovych stadii zubu

B Neural-crest-derived mesenchyme

O;al Bl Condensing dental mesenchyme
Proximal < Distal =Proximal | [_| Oral epithelium [ | Enamel
Abgfaj [_] Ameloblasts Dentin

B Odontoblasts ["] Dental pulp

Thickening
E11.5

E14.5

Nature Reviews | Genetics

Ztlusténi Pupen Cepicka Zvonek



Vyvoj docasné dentice

Kondenzace ektomezenchymu pod ektodermem dasriového valu na budouci horni a dolni
Celisti (po zaloZeni predsiné - vestibulum oris) - ve druhé poloviné 6. tydne

nitrodélozniho zZivota
Ektomezenchym stimuluje bunky bazalni vrstvy ektodermu gingivalniho valu k mitézam a
ty vyristaji v podobé kompaktni lisSty pasu proti ektomezenchymu - primarni zubni lista

Lista je od pocatku obloukovité zakrivena

Maxillary
process Primary epithelial

band

~ Ectomesenchyme

Mandibular i
process

7S '-".'.' s

Developing tongue

Cedpe-dpb-

Oral epithelium

lamina
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Stadium zubniho pupene

Po zaloZeni maxilarni a mandibularni zubni liSty se na kazdé utvari 10 zubnich pupeni
(primordia)

Pupeny proliferuji z volného a proti ektomezenchymu obraceného okraje listy a sméruji
vétSinou mirné labialné nebo bukalné

Tvorba primordii: konec 7. - zac€. 8 tydne

Dental lamina

Vestibular lamina

Tooth bud

Developing mandible

’ ““Resorbing Meckel's cartilage
3 Nerve

~

Copyright © 2003, Mosby, Inc., All rights reserved.



Stadium zubni cepicky
9. - 10. tyden vyvoje

plUsobenim signdlnich molekul produkovanych bunkami kondenzovaného ektomezenchymu
pod zubnimi pupeny

z ektomezenchymu se konstituuji zaklady zubnich papil

Primordium of the Successional Balogh and Fehrenbach 2011
succedaneous tooth / dental lamina

sl
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Histologicka diferenciace bunék: buriky na povrchu zubniho vacku se stavaji kubickymi az
nizce cylindrickymi, zatimco vnitfni buriky tvaroveé polymorfni (zaklad budouciho retikularniho
epitelu zubniho poharku) / k obdobnému procesu i v zubni papile

bazalni membrana - lamina basalis ameloblastica



Enamel organ
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Stellate reticulum
Stratum intermedium

Inner enamel epithelium (IEE)

lamina basalis ameloblastica

Basement membrane
Outer cells of the dental papilla

Central cells of the dental papilla

Outer enamel epithelium (OEE) Balogh and Fehrenbach 2011

FIGURE 6-7 Bell stage, which exhibits differentiation of the tooth germ to its furthest extent. Both the

enamel organ and dental papilla have differentiated into various layers in preparation for the apposition
of enamel and dentin.



TOOTH GERM/DENTAL ORGAN = ENAMEL ORGAN +DENTAL PAPILLA+DENTAL FOLLICLE

DENTAL PAPILLA

Hack Dentistry
Published on 9 Jan 2019

Youtube channel ,ha%



CAP STAGE

DENTAL SAC/FOLLICLE )

(CEMENTUM, PERIODONTAL LIGAMENT
+ BONE)

DENTAL PAPILLA

(DENTIN + PULP)

wack Hack Dentistry

Youtube channel ® iy Published on 9 Jan 2019



Stadium zvonku (pozdni gepicky/poharku)
10. - 12. tyden vyvoje
Organ skloviny - naseda na zubni papilu

Zretelné 4 vrstevné usporadani sklovinného organu:

Vnitfni  sklovinny epitel - Hranice s
ektomezenchymem na povrchu zubni papily.
Stihlé buriky (az 50 um) tloustky cca 4 um.
Bunky nasedaji na |. basalis ameloblastica.

Stratum intermedium - slozeno ze 3 - 5 vrstev
ovalnych az znacné oplostélych bunék
oddélenych interceluldarnimi Stérbinami
spojenych desmozomy

Pulpa skloviny (hvézdicovité retikulum) -
epitelové  bunécné retikulum -  bunky
hvézdicovité a Casto svymi vybézky vzajemné
anastomozuji

Vnéjsi sklovinny epitel - byva zpocatku tvoren &5 o ‘
kubickymi, pozd&ji plochymi bufikami, ma téz &% gumes =~ "
bazalni membranu




Bell Stage

Outer enamel epithelium

Stellate reticulum
Stratum intermedium
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Stadia vyvoje primarni dentice

Initiation stage/sixth to seventh week Induction

... A Dental lamina
Stadium zubni listy
6 - 7. tyden
Bud stage/eighth week Proliferation
Stadium pupene Bud stage

8. tyden

Proliferation, differentiation,
morphogenesis

Cap stage/ninth to tenth week
Stadium zubni cepicky

9.-10. tyden Cap stage

Proliferation, differentiation,
morphogenesis

Bell stage/eleventh to twelfth week
Stadium zvonku

11.-12. tyden Bell stage

Balogh and Fehrenbach 2011




Apozice
zaC. 4. m. intra
utero

Erupce
post partum
(po porodu)

Stadia vyvoje primarni dentice

MAIN PROCESSES
STAGE/TIME SPAN" MICROSCOPIC APPEARANCE INVOLVED DESCRIPTION
. Induction, proliferation Dental tissue types secreted in successive
Apposition stage layers as matrix
s Maturation Dental tissue types fully mineralize to
Eruption stage e

Balogh and Fehrenbach 2011



Stadium apozice

* Obdobi tvorby tvrdych tkani zubu
* Zacina ve druhé poloviné 4. mésice fetalniho vyvoje

Misto prvotni
mineralizace
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https://www.youtube.com/watch?v=QLNBjHgUHSU



https://www.youtube.com/watch?v=QLNBjHgUHSU

Casovy sled pri vyvoji primarni a sekundarni dentice

Table 26.1

Chronology of tooth development and the order of eruption

Chronology of the deciduous dentition

Chronology of the permanent dentition

First
evidence of
calcification Crown Root First Crown Root
(months in completed  Eruption  completed evidence of completed  Eruption completed
Tooth utero) (months) (months)  (years) Tooth calcification (years) (years) (years)
Maxillary ‘ Maxillary
A 3-4 4 7 13-2 1 3-4 months 4-5 7-8 10
B 43 5 8 12-2 2 10-12 months  4-5 8-9 1
& > 9 16-20 2%—3 3 4-5 months 6-7 11-12 13-15
D 5 6 12-16 %95 4 13-17 years  5-6 10-11 12-13
E 6-7 10-12 21-30 3 5 2—2% years 6-7 10-12 12-14
6 Birth 273 6-7 9-10
7 23-3 years 7-8 12-13 14-16
8 7-9 years 12-16 17-21 18-25
Mandibular 1 ‘ 1 Mandibular
A 43 4 63 12-2 1 3-4 months 4-5 6-7 9
B 43 43 7 153 2 3-4 months  4-5 7-8 10
C 5 9 16-20 2;-3 3 4-5 months  6-7 9-10 12-14
D 5 6 12-16 2-2% 4 13-2 years 5-6 10-12 12-13
E 6 10-12 21-30 3 5 13-23 years  6-7 1312 13-14
, 1
Unless otherwise indicated all dates are postpartum. The teeth 6 Birth 27-3 6-7 9-10
are identified according to the Zsigmondy system. 7 933 years 7.8 12-13 14-15
8 8-10 years 12-16 17-21 18-25

All dates are postpartum. Teeth are identified according to the

Zsigmondy system.



Vyvoj zubni korunky

Zména palarity bunék ve vnitfnim sklovinném epitelu (IEE)
Prvné se tvori preameloblasty (drive diferencuje epitel nez ektomezenchym)

Na zdkladé vzajemnych interakci s epitelem se zacinaji diferencovat preodontoblasty
asalis ameloblasti

Nasleduje maturace preameloblasti wameloblasty = zahdjeni sekrece skloviny

—— Basement lamina . .
t¢ Endoplasmic reticulum  Diferenciace ameloblastti
Mitochondria
« Golgi apparatus
© Secretory vesicles
% Dentine
. Enamel

—

'1
lamina basalis \L,ﬂ)
I

ameloblastica

Diferenciace odontoblastfi

Fig. 23.1 Life cycle of the odontoblast (lower cell line) related to that of the ameloblast (upper cell line). 1 = Ameloblast begins to
differentiate first. 2 = Peripheral ectomesenchymal cells divide, with some daughter cells migrating below the odontoblast layer. 3 = Acting on
1 signal from the ameloblast, the preodontoblasts begin to differentiate. 4 = Synthetic organelles increase in size and number, especially Golgi
apparatus and rough endoplasmic reticulum. 5 = Nucleus moves basally as the cell becomes polarised. A number of odontoblast processes
begin to form. One odontoblast process becomes enlarged and begins to secrete matrix. 6 = The odontoblast retreats as matrix is laid down,
eaving behind a single main process. Once a narrow layer of matrix is laid down mineralisation commences. 7 = Once the first layer of

dentine is laid down the differentiated ameloblast begins to deposit matrix
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FIGURE 6-9 Close-up of inner enamel epithelium of the enamel organ differentiating into the pream-
eloblasts, the future cells that will secrete enamel matrix. A: Inner enamel epithelial cells, with their
central nuclei, line up along the basement membrane. B: Inner enamel epithelial cells that have elon-
gated and repolarized their nuclei to become preameloblasts. Note the outer cells of the dental papilla

Balogh and Fehrenbach 2011

Z Enamel
{ [ organ

Basement -

Outer cell of the
dental papilla

A = B LE

Preameloblast

Predentin

=+ Odontoblast

FIGURE 6-10 Close-up of the outer cells of the dental papilla, which are induced to differentiate into
the odontoblasts and form predentin after the formation of preameloblasts from the inner enamel
epithelium. A: Outer cells of the dental papilla line up along the basement membrane with repolariza-
tion of their nuclei to become odontoblasts. B: Odontoblasts start dentinogenesis, the apposition of

predentin on their side of the basement membrane (arrows).

repolarizace bunék vnitfniho sklov. epitelu
— preameloblasty

repolarizace bunék zubni papily
— preodontoblasty

Zanik lamina basalis ameloblastica — maturaci
preameloblast(l v ameloblasty

e Ameloblast
organ -
Tomes’
Enamel |1 process
matrix — | Dentinoenamel
Predentin | junction
Odontoblastic
process

Dentinal tubule

A4 Odontoblast

Pulp 4

d Fehrenbach 2011

FIGURE 6-12 Preameloblasts being induced to differentiate into
ameloblasts and beginning amelogenesis from Tomes' process (large
arrow), with the apposition of enamel matrix on their side of the base-
ment membrane. Later this membrane will disintegrate and mineralize
to form the dentinoenamel junction. Note that the predentin is thicker
than the enamel matrix because the odontoblasts differentiate and
start matrix production earlier than the ameloblasts. The predentin
forms around the dentinal tubules that contain the odontoblastic pro-
cess attached to the odontoblasts.




Amelogeneze



Amelogeneze

Apexy diferencovanych ameloblastll po repolarizaci sméruji proti ulozené dentinové matrix a
odontoblastiim, baze obraceny proti stratum intermedium

Stihlé a dlouhé buriky (50 um), apikalni domény bunék obsahuji Golgiho ap. a gER, tvorba
sekrecnich zrn

Vydej zrn - ekrinnim zptsobem, a to nad spojovacimi komplexy
Sekrecni zrna obsahuji proteiny tvofici kostru pro mineralizace skloviny:

Amelogeniny (90 %)
Hlavni produkt sekretorni faze ameloblastl
kulovité polymery, regulace rlstu sklovinnych hranold

Non-amelogeniny

Enamelin - Nukleace a usmérnéni ristu krystal(

Ameloblastin — adhezivni molekula

Kalikrein 4 — Proteasa secernovana ameloblasty na konci sekretorni faze
Tuftelin — stabilizuje spojeni s dentinem

Enzymatické proteiny
Metaloproteinazy (MMP20) — degraduje amelogenin
alkalicka a kysela fosfomonoesteraza a serinproteinazal
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Amelogeneze

Do sekrece skloviny se postupné zapoji vSechny ameloblasty a kazdy vytvari jeden hranol
skloviny (prizma)

Hranoly narulstaji od apikalnich koncti ameloblastt

Rlst neprobiha kontinualné, ale periodicky (s pravidelnym stfidanim faze maximalni
sekrecni aktivity a faze odpocinkové (klidové)

V pribéhu jednoho cyklu se prizma prodlouzi priblizné o 15-30 mikrometr( projevem jsou
na zubnich vybrusech Retziusovy €ary - konci v perikymatech

Délka této periody jsou asi 4 dny

Sekrece prizmat - 3 faze:

- ukladani organické matrix - proteiny, mukopolysacharidy, lipidy

- mineralizacni - v matrix se tvori krystalizacni centra, kde se uklada hydroxylapatit v podobé
submikroskopickych krystal(

- maturacni - rlst krystal( spojeny s Ubytkem organické matrix (az 0,5 -1%)
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Perikymata




Vyziva ameloblastu

Vyviji se jeSté pred zahajenim
tvorby prizmat - k fokalnimu
zaniku bunék vnéjsiho
sklovinného epitelu zubniho
poharku (apoptozou)

Skrz takto vzniklé otvUrky

v zevnim sklovinném epitelu
penetruji do retikula krevni cévy —
zajisténi vyzivy ameloblastu

Redukce az zanik epitelového
retikula a intracelularni mukoidni
substance

Z(stane pouze
Stratum intermedium + vnitfni
ameloblasty
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https://pocketdentistry.com/7-enamel-composition-formation-and-structure/



Schematic representation of the various functional
stages in the life cycle of ameloblasts as would occur
in a human tooth

1) Morphogenetic stage

2) Histodifferentiation stage

3) Initial secretory stage (no Tomes’ process)

4) Secretory stage (Tomes’ process)

5) Ruffle-ended ameloblast of the maturative stage
6) Smooth-ended ameloblast of the maturative stage
7) Protective stage

https://pocketdentistry.com/7-enamel-composition-formation-and-structure/




Pred definitivnim skoncenim sekrecni ¢innosti ameloblasty vytvori na povrchu skloviny
tenkou vrstvicku organické substance - cuticula dentis

Po ukonceni sekrece se ameloblasty zkracuji a splynou s bunkami stratum intermedium
vznikne tzv. redukovany sklovinny epitel - chrani korunku béhem jejiho prorezavani



Tvar korunky

Zodpovédné procesy:

1. Primarni paterning tvaru zubu — sklovinné uzly

2. Pocet rustovych center v zubnim poharku — mist, kde buriky zahaji sekrecni ¢innost, jsou
definovana béhem diferenciace ameloblasti mechanismy embryonalni indukce signalnimi
molekulami odontoblastli (v genomu bunék sklovinného epitelu exprimuiji geny, které ridi

rychlost proliferace)
3. Vyziva béhem samotné produkce skloviny (Héikkinen et al., 2019 Bioinv)
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E Diffusion limited with low tension

C Geometric extrapolation

Time o




Dentinogeneze



Dentinogeneze

Zakladni hmotu dentinu secernuji odontoblasty, které vznikly z povrchové vrstvy
ektomezenchymu zubni papily indukénim plsobenim preameloblastu

Sekrecni ¢innost zahdji prvni odontoblasty rlistového centra, tj. na vrcholu zubni papily

Prekurzory dentinové matrix jsou shromazdovany

v apexech, které sméruji proti apexim ameloblast(

Vyloucend matrix je mékka - proteiny rodiny kolagent
kolagen typu | + Il a proteoglykany

(versican, keratansulfat, decorin, chondroitisulfat)

Odontoblasty a ameloblasty se béhem ukladani matrix

od sebe vzdaluji




Do produkce zdkladni hmoty dentinu jsou zapojovany kromé odontoblasti
rastového centra i odontoblasty ostatnich oddilt zubni papily

Spolecnou Cinnosti vSech odontoblastl se vytvori dentinovy podklad zubni korunky

“. u.
ViveS subu. n.l‘-x ve atadic (A), hn: guoa-
mviosnuwu %).m..ﬂn’&.mu 2),




V prvnich vrstvach matrix jsou pouze retikularni vlakna
Radialni svazecky - Korffovy svazecky

Teprve po uloZeni Korffovych svazeckt za€nou bunky ukladat kolagenni vlakna (1), kterd
probihaji podélné, kolmo na dentinové kanalky

Vapenaténi (kalcifikace) dentinové matrix je komplexni pochod
ucast enzymu alkalické fosfatazy jeji aktivita prokazana jak v télech,
tak i vybézcich odontoblastl

Spolecné kalcifikuji +-4 denni prirtstky

(submikr. krystaliza€ni centra — kalcisférity stfidané
interglobularnimi oblastmi — splyvani kalcisférita)
(sitovani kolagenu//fosfoproteiny, glykoproteiny,
osteokalcin/proteoglykany//)

Matrix v tésné blizkosti odontoblasti je nezvapenatéla

= predentin




B v P

e \s\.\\-‘ -~
- A A
- \\Q» ,nJo.‘»
: NN . _
,.«_.w,f»ff; L

.




Ukladani matrix periodicky

4-8 um/den

dokladem jsou von Ebnerovy ¢ary na

odvapnénych fezech

+-4 denni pfirtstky kalcifikuji spolecné

= Owenovy linie na zubnich vybrusech



S tloustnutim dentinové matrix se apikalni ¢asti odontoblastd vytahuji v tenéi a tenci
vybézky a po zvapenaténi matrix jsou v ni natrvalo zality jako Tomesova vlakna
v dentinovych kanalcich

Odontoblast

| Adentinal tubule contains the odontoblast apical process. The
walls of the tubule are formed by aligned collagen fibers. Atthe

Lines of enamel in a Enamel
- : end of the tubule, the bifurcated ends extend into the enamel.

human tooth

' Dentin consists of 20% organc material mainy type |
"~ collagen, and 80% inorganic material, mainly crystals of
: hydroxyapatite and fluoroapatite.

: Predentin is the nonmineralized zone surrounding the
apical processes of the odontoblast. It contains type |

* collagen resulting from the released procollagen processed
into tropocollagen. Tropocollagen molecules polymerize to
produce the type | collagen fibers of predentin.



Vyvoj odontoblastu

Matrix deposition progression

Odontoblast layer

Matrix



Vyvoj zubniho korene



Vyvoj zubniho korene

* Dentin zubniho kofene se zacina vyvijet az po ulozeni dentinového podlozi pro zubni korunku
* Vyvoj probiha pod dohledem sklovinného organu

* Bunky cervikalni klicky proliferuji smérem k apexu pristiho korene

* Proliferujici a prodluzujici se ¢ast zubniho poharku, tvorena pouze vnitfnim a vnéjsSim
sklovinnym = Hertwigova epitelova korenova pochva (HERS)

. Hertwig’s
epithelial
root sheat
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Cervikalni smycka/klicka (Cervical loop)
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Mysi rezaky

e Udrzovani Stem cell niche

Bohata signalizace uvnitr epitelu i do okoli
Modelovy systém pro studium regenerace
a reparace tkani
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Dentinogeneze

Induktivnim ucinkem bunék Hertwigovy pochvy se buriky ektomezenchymu zubni papily
diferencuji v odontoblasty, které zahaji ukladani dentinové matrix korene

KdyZ dentinovy kofen dosdhne patficné tloustky, Hertwigova pochva se rozpadne a jeji misto
zaujme ektomezenchym dentalniho vaku a pokracuje ukladani zubniho cementu

Zbytky Hertwigovy pochvy v periodonciu existuji v podobé epitelovych perel nebo
Malassezovych ostrlivkli (ERM)

Tvar zubniho korene: zavisi na tvaru apikalniho otvoru

Apikalni otvor Hertwigovy pochvy

- kruhovity - neclenény (primarni apikalni otvor) - jeden koren

- rozdéleny pomoci horizontalnich plotének - nazyvaji se diafragmy (-ata) na nékolik
sekundarnich apikalnich otvor

Pocet diafragmat urcuje pocet kofenu (vétvi) zubu
(u vicekorenového zubu diafragmata ¢leni papilu na dseky)



Apikalni konec Hertwigovy pochvy

Balogh and Fehrenbach 2011

C
FIGURE 6-21 Apical view of multiroot development from horizontal extensions (arrows) of the cervical
loop for (A) a two-rooted tooth, and (B) a three-rooted tooth. Cross section that shows the division that
produces three roots (C) on a permanent maxillary molar.



Enamel

Dentin
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Jeden kofen Dva kofeny Tti kofeny

Schematicky nakres kofenové diafragmy pfi pohledu zespodu ukazuje jeji tvar a zmény pri vyvoji zubu
s jednim, dvéma a tfemi koreny.
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Cementogeneze



Zubni cement

Tvrdd, kosti podobna tkan, kryjici
koren zubu

Nazloutla barva

Avaskularni hmota

Nedochdzi v ném k prestavbé (na
rozdil od kostni tkané)
cementoklasty

MuUzZe byt resorbovan cementoklasty
v obdobi vymény zubu

Béhem zivota je stale nahrazovan
apozici novych vrstev vitalni tkané

Tvori ho:
e Bunécna hmota
e ECM




Cementogeneze

Zacina az po zaniku a rozpadu Hertwigovy epitelové pochvy

Jeji misto zaujmou ektomezenchymové bunky, které kolem dentinového zdkladu korene

vytvori cementogenni plast \laie the first braak
in the root sheath

Joccurs, permitting

entry of follicular

cells to form

Diferenciaci ektomezenchymu
plasté vzniknou cementoblasty

cementoblasts
Zpocatku je ukladani cementozni
matrix velmi pomalé, takze
cementoblasty se staci premistit -Dentin
do povrchnéjsich vrstev
- acelularni (primarni) cement Book-eheatis
V obdobi tésné pred prorezavanim -Oidartoblasts

zubu, produkuji cementoblasty
zakladni hmotu rychle a v takovém
mnozstvi, Zze bunkam znemoznuje
unik a po jejim zvapenaténi v ni
zlistanou trvale zality :
- celularni (sekundarni) cement tad Bl R T ——



Mikroskopicka stavba cementu

Cementocyty, Cementoblasty, Cementoklasty (vyména zubu)
Mezibunécna hmota (ECM) = Cement

— Acelularni (primarni) Podle
o .. | typu ECM
z Celularni (sekundarni)
Bunky
Cementoblasty Cementocyty Cementoklasty
Bunky, které se aktivné Bunky obklopené cemendzni Podili se na reserbci
podili na tvorbé ECM tkani, téla ulozena v dutinkach, cementu docasnych zubd

vybézky v chodbickach
(obdoba osteocytl v kosti)

PDL fibers g

Cementoblast -

Intermediate
cementum

Cementocyte

Sharpey _|
fibers Cellular

cementum




Cementova matrix

Kolagenni vldakna a zvapenatéla amorfni hmota
kolagenni vlakna probihaji ve snopeccich,
jejichz orientaci urcuiji sily, které pasobi

na zuby

Cement podle vzniku délime na:

Primarni (acelularni)
Neobsahuje cementocyty

V rozsahu celého zubniho korene
Naseda primo na zubovinu
Tloustka: 10 do 200 um

Sekundarni (celularni)
Obsahuje cementocyty
Zejména na zubnich apexech
Dorlsta aZ do tloustky 500 um







Casovy sled pri vyvoji primarni a sekundarni dentice

Table 26.1

Chronology of tooth development and the order of eruption

Chronology of the deciduous dentition

Chronology of the permanent dentition

First
evidence of
calcification Crown Root First Crown Root
(months in completed  Eruption  completed evidence of completed  Eruption completed
Tooth utero) (months) (months)  (years) Tooth calcification (years) (years) (years)
Maxillary ‘ Maxillary
A 3-4 4 7 13-2 1 3-4 months 4-5 7-8 10
B 43 5 8 12-2 2 10-12 months  4-5 8-9 1
& > 9 16-20 2%—3 3 4-5 months 6-7 11-12 13-15
D 5 6 12-16 %95 4 13-17 years  5-6 10-11 12-13
E 6-7 10-12 21-30 3 5 2—2% years 6-7 10-12 12-14
6 Birth 273 6-7 9-10
7 23-3 years 7-8 12-13 14-16
8 7-9 years 12-16 17-21 18-25
Mandibular 1 ‘ 1 Mandibular
A 43 4 63 12-2 1 3-4 months 4-5 6-7 9
B 43 43 7 153 2 3-4 months  4-5 7-8 10
C 5 9 16-20 2;-3 3 4-5 months  6-7 9-10 12-14
D 5 6 12-16 2-2% 4 13-2 years 5-6 10-12 12-13
E 6 10-12 21-30 3 5 13-23 years  6-7 1312 13-14
, 1
Unless otherwise indicated all dates are postpartum. The teeth 6 Birth 27-3 6-7 9-10
are identified according to the Zsigmondy system. 7 933 years 7.8 12-13 14-15
8 8-10 years 12-16 17-21 18-25

All dates are postpartum. Teeth are identified according to the

Zsigmondy system.



Preparaty

e Dospély zub (zdravy i s kazem)
* \yvoj zubu (preparaty a schémata)



