Sclerotome

Dorsal aona

Vyvoj integumentu
(kiiZze a jeji derivaty)

Presumptive vertebral arch
also requires interaction
with the surface ecloderm

Presumptive
vertebral body
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Desmosomes
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corneum
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granulosum

Stratum
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Stratum
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Keratinocytes
Langerhans' cell

Cells are dead; represented only by flat
membranous sacs filled with keratin.
Glycolipids in extracellular space.

Cells are flattened; organelles ‘ N
deteriorating; cytoplasm full of -
lamellated granules (release lipids)
and keratohyaline granules.

Cells contain thick bundles of
intermediate filaments made of pre-
keratin.

Cells are actively mitotic stem cells;
some newly formed cells become part |
of the more superficial layers.

Dermis



Tvorba primitivni epidermis

8-9 tyden (h)
- rozliSeni na povrchovy periderm (P)
a proliferujici bazalni vrstvu (B)
- stratum germinativum

11 tyden (h)
- vznik intermedidlni vrstvy (I),
periderm je ale stdle pritomen




17 tyden
- zbytky peridermu (P), v 21 tydnu
jiZ neni

24 tyden

- epidermis jiz stratifikovdn na
st. corneum, st. granulosum,
st. spinosum, st. germinativum

stejné jako adultni epidermis

<" 5 nejdileZitéjsi pro-mitotické faktory:

e R g P, Ml e o TGF-a - transformujici ristovy faktor a

B e — I FGF-7/KGF - fibroblastovy ristovy faktor-7
- keratinocytovy ristovy faktor




Vznik vlasového folikulu

HG

BHP

HP

A - 80y den (11y tyden)

B - konec prvniho trimestru
C - druhy trimestr

D-F - vyvoj vlasové cibulky

DP - dermadlni papila

GM - germinadlni matrix

I -, ORS - vnitrni a vnéjsi
pochva vlasového folikulu

HG - vlasovy zdrodek

HP - vlasovy pupen

BHP - vlasova cibulka



(A) (B) (C) Epidermis
Basal keratinocytes Epidermis Inner Epidermis ‘ -

of epidermis root shc\ath \
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hair shaft
fibroblasts

Dermal
papilla

— Hair shaft

Epidermal {
layers -

- “Outer root sheath

X
Follicular and
melanocyte stem

| Indukce vzniku vlasového folikulu fibroblasty - cells in the buldge
ze Skary a melanocyty A1) Hair shaft

Hair follicle

matrix [ _ '1’7/' Dermal papilla

— Lineages — Differentiation
derived from pathways supplied
follicular stem cells by bulge stem cells




Hair shaft

Arrector
pili

Sebaceous
gland
Hair root

Hair bulb
in follicle
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Hair shaft
(cuticle, cortex, medulla)

Internal epithelial

root sheath
External epithelial

root sheath

Glassy membrane
Medulla

Connective

tissue root sheath

Cortex

Hair matrix

Melanocyte
Hair papilla

Subcutaneous

adipose tissue




Hair medulla

~_~Hair cortex
-~ _~Hair cuticle
_Cdémpanion
layer
-~ Henle's layer
Huxley's layer
Cuticle

sheath




4

Anagen phase
Anagen is the active growth phase of hair follicles during which the root of the hair is dividing rapidly
adding to the hair shaft. During this phase the hair grows about 1 cm every 28 days. Scalp hair stays in thig
active phase of growth for 2—7 years and is genetically determined. At the end of the anagen phase a
unknown signal causes the follicle to go into the catagen phase.

Catagen phase
The catagen phase is a short transition stage that occurs at the end of the anagen phase. It signals the endf
of the active growth of a hair. This phase lasts for about 2—3 weeks while the hair converts to a club hair. A
club hair is formed during the catagen phase when the part of the hair follicle in contact with the lowelf
portion of the hair becomes attached to the hair shaft. This process cuts the hair off from its blood supplyf
and from the cells that produce new hair. When a club hair is completely formed, about a 2 week process \
the hair follicle enters the telogen phase. s

Telogen phase r
The telogen phase is the resting phase of the hair follicle.When the body is subjected to extreme stress, as
much as 70 percent of hair can prematurely enter a phase of rest, called the telogen phase. This hai
begins to fall, causing a noticeable loss of hair. This condition is called telogen effluvium. The club hair i
the final product of a hair follicle in the telogen stage, and is a dead, fully keratinized hair. Fifty to one

hundred club hair are shed daily from a normal scalp. ‘

Hair growth cycle times AF
Scalp: The time these phases last varies from person to person. Different hair colour and follicle shapg *
affects the timings of these phases. 4

&

anagen phase, 2—6 years (occasionally much longer)
catagen phase, 2—-3 weeks

telogen phase, around 3 months

Eyebrows etc.: ™
anagen phase, 4—7 months I
catagen phase, 3—4 weeks i

telogen phase, about 9 months

http://en.wikipedia.org/wiki/Hair follicle
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http://en.wikipedia.org/wiki/Hair_follicle

PRIMARNI VLASY / primarni vidsky na téle fétu - tzv. lanugo
nékdy po narozeni jesté napr. na ramenou

SEKUNDARNTI VLASY - nahrazuji lanugo jesté béhem fetdlniho obdobi

TERCIALNI VLASY - v dobé dospivéni v ohanbi, v podpaZi a vousy u muZi

Pridatné kozni or'gény - koZni zldzy, vlasy, nehty
- zdaklad v podobé epitelovych éepl ze zdrodeéné vrstvy epitelu

- od 20 tydne

Potni Zldzy o e /r\/




A

12 weeks

Nehty

- ztlaceni epidermu - zdaklad liZzka nehtu,
primarni pole nehtu (kryto peridermem)
(10y tyden na ruce, 14y tyden na nohou)

- ohraniceno zdhybem ektodermu

- v proximadlni casti vznik formativni zony ze
stratum germinativum

=> produkce rohoviné nehtové desticky
eponychium - pivodni kryti nehtu zbytky u bdze lizka
hyponychium - vrstva epidermu pod nehtem

N1 2-14 weeks

57
N &

16 weeks




Secondary buds
E sth month

Lactiferous ducts

Primary bud
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D 6th month
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Vyvoj zubdi
- interakce ektodermu s mezenchymem
(mezenchym z oblasti neurdlni listy)
- 6y tyden (h) zubni lisSta - dentogingivalni
(lamina dentalis), prordstanim ektodermu
do hloubky mezenchymu
- na volném konci ektodermu vznik pupent
- zdklad skloviny (email/enamel, ameloblaty,
krystaly hydroxyapatit)
- proliferace ektodermu = vznik z. pohérki
(pohdrky jsou odpovédné za tvar zubu)
- obklopujici mezenchym vytvori z. vak - folikul
a pod kazdym pohdarkem z. papilu.
- na vrcholu papily vznik odontoblasti (n. crest,-dentin)
- indukéni vliv ameloblasti
- dentin (kost + hydroxyapatit) nasledné email/sklovina,
4ty meésic (h)
- regulatory: Wnt, FGF-4, BMP-2/4, SonicHH,
regulujici transkripcni faktory MSX1 a MSX2
- definitivni chrup stejné, ale ze sekundarni
zubni listy (zdklad pozdéji jak primarni zuby,
casto aZ po narozeni, molary z prodlouzenych

koncu primdrni listy (nemaji mlééné predchidce)

Dental
lamina / e —

Nose

Upper lip

Bud of deciduous tooth

Dental
e I%)\Qr Bud of permanent tooth
(&
N

| Outer and inner
epithelia

O weeks
9 weeks I~ Dental papilla

Cap stage (mesenchyme)

Enam
yetij:lnlel Degenerating
um 7 dental lamina
p Outer enamel
epithelium

Enamel

Inner enamel

Dentin
epithelium (ameloblasts)

Predentin

Dental papill
papiiia Bud of permanent tooth

28 weeks Odontoblasts

Late bell stage

Enamel

Dentin Ameloblasts

Enamel Odontoblasts

reticulum Cementoenamel junction

— Cementoblasts

Periodontal

permanent :
ligament

tooth

6 months
postnatal ©

Enamel

Dentin

Gingiva — Crown

Dental pulp
— Cementoenamel junction

Periodontal

ligament
— Root

Cementum

Cementoblasts

Bony socket——("- ﬂ V' ¢C.
J (_) O‘// AC\

18 months postnata!o *3000 ~ ,'r‘f' 0




Stadium

dentélni plakody Stadium

pupene

Denta’lnilamina’,/' ) -—_
: / : Stadium

Y\ \ Eepicky
Denmniep;/ : Dentalni plakoda / =5

= Hvézdicovité
iy retikulum

Vznik cervikalni smycky

Stadium

Ektomezenchym zvonku
Rotace
incisoru Primarni —

sklovinny uzel
enameloid

Sekundarni
sklovinné uzly

Stadium
Epitelidini - pozdniho
kmenové burky | . zvonku

analogicka ¢ast korene ™

Kontinualné rostouci incisor 3 _ Vznik kofene

Prevzato z J. Krivanek 2015




Incisory

Dentalni epitel Dentalni plakoda Primarni sklovinny uzel Sekundarni sklovinny uzel
e 002, 003 Edlr, | g )\
Pite2 i Moct o vz, [ * Amelogeneze

Lhx6, Lhx7, Barx1, BMP ;T‘:"u&t:;f 3331;2 BMP ; ‘ .
Msx1, Msx2, Dix1, FGF ot P, pas. cio. IR . Dentinogeneze
DIx2, Pax9, Gli2, GIi3 | ACTIVIN O FAXE, S04 ‘ "

LERC R Gli3, Lef1, Runx2 !

Ektomezenchym Kondenzovany Dentalni papila

ektomezechnym Prevzato z J. KFivdanek 2015




ECTOMESENCHYMAL CELLS

A\ e

CHONDROBLASTS

ODONTOBLASTS

OSTEOBLASTS
CEMENTOBLASTS



http://crobm.iadrjournals.org/content/vol14/issue2/images/large/CHAI-2.jpeg

Profezavani zubdi
- v disledku intenzivniho ristu kofene zubu opirajiciho se o vznikly
kostény alveolus az dojde k proniknuti gingivalnim valem. Stlacovani
mékych casti nad korunkou vede k potlaceni cévniho zasobeni
a odumirdni tkané => usnadnéni priniku

S rustem definitivnich zubl jsou koreny mléénych postupné odbourdvany
- ztrata opory, uvolnéni a vypadnuti po malém tlaku

Vyvoj zubl je soucdsti vyvoje a regulace homeostdze celého organismu

- faktory spolecné s regulaci vyvoje kosti, tvorba kolagenu
mukopolysacharidli, metabolismus fosforu a vapniku, metabolismus
vitaminu A,D,C

- kontrola hormony hypofyzarnimi, Stitné zlazy, pristitnych télisek,
kiry nadledvin a hormony pohlavnich Zlaz

- na systémovost celého procesu poukazuji nékteré privodni jevy

- zvySené slinéni, zvySena teplota, nechutenstvi, prijem,
nékdy i zvraceni



Mlécny chrup Definitivni chrup
zub rust zaklad zub rust zaklad
(mésic) (embryo- (rok) (po narozeni)
geneze)
11 6.-8. 6.tyden M1 6.-8. 4. mesic
Ifétu!
12 7.-12. . 11 6.-7. 6.meésic
ml 12.-16. 2 12 7.-9. 6.meésic
C 15.-20. 4 P1 9.-11. 10.mésic
m2 20.-30. i C 9.-14. 8.meésic
P2 11.-14. 18.mésic
M2 10.-15. 6.meésic
M3 17.-30. 5.rok




I1: Dens incisivus medialis (prvni rezdk)
I2: Dens incisivus lateralis (druhy rezadk)
C: Dens caninus ($pi¢dk)
P1: Dens premolaris primus (prvni trenovy zub)
P2: Dens premolaris secundus (druhy trenovy zub)
M1: Dens molaris primus (prvni stolic¢ka)
M2: Dens molaris secundus (druha stolicka
M3: Dens molaris tertius (Dens serotinus,
Dens sapientiae, treti stolicka, zub moudrosti)
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