Fylogeneze
Ontogeneze
Vyvoj in utero

Marcela Safarova

Ontogeneze

* Vyvoj jedince

* (téZ ontogeneze - fec. ov, on = jedinec a
yévvnaon, jénnissi = plivod anebo morfogeneze
- fec. uoppoyevetikn = plvod tvaru)

* popisuje ptivod a vyvoj jedince (organizmu) od
oplodnéni vajicka po jeho dospélou formu.

* Ontogeneze spolu s fylogenezi nalezi do
evolucni biologie.

ZAKLADNi POJMY EMBRYOLOGIE

* ONTOGENEZE: vyvoj jedince oplozeni — smrt
* GAMETA — zrald pohlavni burika
* ZYGOTA — bunka vznikla oplozenim

» RYHOVAN{ — proces mitotického déleni zygoty --
-- blastomery

* MORULA — kulovity utvar 16 a vice blastomer

* BLASTOCYSTA — duty kulovity Utvar — trofoblast
— blastocél (blastocoel) — embryoblast

* NIDACE — uhnizdéni blastocysty v délozni sliznici
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Fylogeneze

* Fylogeneze nebo také fylogeneticky
vyvoj je vyvoj druhd organismu v
historickém sledu ve smyslu evolucni
teorie.

* Podle toho, jak se ubirala fylogeneze, se
dnes tvofi stromy pfibuznosti druht.

* Véda zkoumajici fylogenezi se nazyva

fylogenetika.

Grafickym znazornénim vzajemnych

vztaht mezi skupinami organismu jsou

fylogenetické stromy.

1151321 www.fotosearct heom

Ontogeneze

* Teorie, Ze ontogeneze rekapituluje fylogenezi,
to znamena, Ze vyvoj jedince presné zrcadli
vyvoj druhu, je dnes jiz prekonana.

* Faktem vsak stale zlstava, Ze mezi ontogenezi
a fylogenezi existuji vzajemné vztahy, které
vysvétluje evoluéni teorie.

Ontogeneze je proces, kterym prochazi jedinec
od splynuti az po dospélost.

U jednotlivych druhd Zivych organizmi je
tento proces velmi rozdilny.

ZAKLADNi POJMY EMBRYOLOGIE

IMPLANTACE:
* EMBRYO: 2. - 8. tyden intrauterinniho vyvoje
» FETUS: od 9. tydne intrauterinniho vyvoje

CYTODIFERENCIACE — pokracujici specializace
bunék podle

= struktury
= funkce
= vzdjemnych vztahi


http://cs.wikipedia.org/wiki/Druh_(biologie)
http://cs.wikipedia.org/wiki/Organismus
http://cs.wikipedia.org/wiki/Evolu%C4%8Dn%C3%AD_teorie
http://cs.wikipedia.org/wiki/Evolu%C4%8Dn%C3%AD_teorie
http://cs.wikipedia.org/wiki/P%C5%99%C3%ADbuznost
http://cs.wikipedia.org/wiki/Druh_(biologie)
http://cs.wikipedia.org/wiki/Fylogenetika
http://cs.wikipedia.org/wiki/Fylogenetick%C3%BD_strom
http://cs.wikipedia.org/wiki/%C5%98e%C4%8Dtina
http://cs.wikipedia.org/wiki/%C5%98e%C4%8Dtina
http://cs.wikipedia.org/wiki/%C5%98e%C4%8Dtina
http://cs.wikipedia.org/wiki/%C5%98e%C4%8Dtina
http://cs.wikipedia.org/wiki/Organismus
http://cs.wikipedia.org/wiki/Oplodn%C4%9Bn%C3%AD
http://cs.wikipedia.org/wiki/Vaj%C3%AD%C4%8Dko
http://cs.wikipedia.org/wiki/V%C3%BDvoj_druhu
http://cs.wikipedia.org/wiki/Evolu%C4%8Dn%C3%AD_biologie
http://cs.wikipedia.org/wiki/Druh_(biologie)
http://cs.wikipedia.org/wiki/Evoluce
http://cs.wikipedia.org/wiki/Pohlavn%C3%AD_bu%C5%88ka

Ve Spojenych stitech

DARWINOVA EVOLUCNI TEORIE

se stala zakladem pro moderni pojeti

populace jsou variabilni a variabilita je vzhledem k prostiedi ndhodna a
dédiéna

pop ma h rlstu, ale je omezovéna potravnimi
a prostorovymi zdroji, proto dorusta v jedince schopné rozmnozovani jen
&ast vzniklych zygot, co? je principem pfirodniho vybéru

mezi jedinci musi existovat boj o preZiti

potomky plodi jen dobfe vybaveni jedinci, ktefi eliminuji méné
pfizplisobené a Uspésné organismy, eliminace jako zakoné&eni
konkurenéniho boje neznamena smrt, ale vylouceni z plozeni potomstva
rozsifeni organism{ na Zemi neni néhodné, ale zakonité

Darwin disledné stavél Elovéka do stejné linie jako ostatni savce

pojem druh/odrtda - kazdy druh je vyhranénou odriidou a odriida
pocinajicim druhem

Ontogenze= vyvoj jedince

= | ze ji rozdélit na obdobi prenatdini a
postnatalni

= Embryologie =pojednava o prenatadlnim vyvoji

* EMBRYOLOGIE - deskriptivni (popisna)

* EMBRYOLOGIE - srovnavaci

* EMBRYOLOGIE - experimentalni

¢ -sledovani zmény vyvoje organismu

* - po experimentalnich zasazich

TERATOGENEZE

* http://www.med.unc.edu/embryo _images/un
it-welcome/welcome htms/akgs.htm

DARWINOVA EVOLUCNI TEORIE

vliv divergence a konvergence na vznik novych druhd - diky
rozdilnému prostredi, do kterého se dostanou jedinci téhoz
druhu, muze dojit k tolika pfizplisobenim, Ze se tyto dvé
populace zacnou natolik lisit, az se diferencuji na dva druhy
(divergence = rozbihavost znaku)

= opakem divergence je konvergence = shihavost znak(, kde se
vlivem prostiedi za¢nou dva rozdilné druhy svymi
pfizplsobenimi natolik podobat, az z nich vznikne jedna skupina
jako priklad pfizptsobeni organismi prostiedi uvadi Darwin
napf. mimikry (zména barvy nebo tvaru téla)
rudimenty/atavismy = zakrnéliny - organy, které organismy
vlivem zmény prostredi prestaly potfebovat - rudimenty se
objevuiji u vech zastupcl

GAMETOGENEZE - vyvoj POROD

pohlavnich bunék « NOVOROZENEC
* PROGENEZE EXTRAUTERINNI VYVO)
* FERTILIZACE (oplozeni) DOSPELOST
INTRAUTERINNI VYVO) + STAROBA
* EMBRYOGENEZE — * SMRT

BLASTOGENEZE
(1.- 4.tyden)
» ORGANOGENEZE
(do 8.tydne)
 FETALNI VYVOI

http://www.bartleby.com/

Ryhovani | -
=Oplozené vajicko se rychle

déli mitézami ) v
=Po rozdéleni vznikaji na o
povrchu vajicka ryhy -
proto hovorime o ryhovani
=Pribéh ryhovani zavisi na
mnoZstvi zdsobnich S
Zloutkovych hmot

» » =

4L VZNIK MORULY postupujicim rshovinis

Cihak, R.: Anatomie
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Vyvoj ryhujiciho se vejce:
Délenim vznikne kulovity shluk
bunék —morula

Morula se dalsim délenim

pfeméni na jednovrstevny vacek — ( { ; ,} ,‘,;-u,}
» (7

blastulu . "

Procesem, kterému se fika 2 VZNIK RASTULY

gastrulace vznikne — gastrula
/dvojvrstevny zérodek/

Vrstvami gastruly jsou vnéjsi
zarodecny list — EKTODERM
a vnitini zarodecny list

ENTODERM <

Cihak, R.: Anatomie

V druhém tydnu vyvoje y -
jsou vytvoreny dva Utvary

1) Zloutkovy vacek

2) Dvouvrstevny
zarodecny tercik
(zérodetny stvol, zaklad
pristiho pupeéniku)

3) Amniovy vacek

Cihak, R.: Anatomie

Zarodecné listy:

* EKTODERM — pokozka, epitel dutiny nosni a Ust,
smyslové organy v tomto epitelu, zubni sklovina,
¢ocka,zcasti sklivec, svalstvo duhovky,predni i
zadni lalok hypofyzy, CNS, sitnice, dien nadlevin

* MEZODERM - pricné pruhované svalstvo,
ledviny, pobrisnice, pohrudnice, osrdecnik,
vejcovody, déloha, pohlavni Zlazy,
mesenchymatosni organy = nehty, cévy, hladka
svalovina, stavba vsech vnitrnich organt
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Vyvoj zérodku u Elovéka

Oplozené vajicko se pfi sestupu
vejcovody déli a ryhuje
Ryhovani je totalni a ekvélni
Za 20-30h doséhne stadia
blastomery, stadium morula =
4dny

Po 4.dnu pfihazi morula do
délohy, je vytvoren trofoblast =
obal

Vnitini buriky shluklé u jednoho
polu = embryoblast

Celému Gtvaru se fikd blastocysta

6.-7.den probiha nidace
Buriky embryoblastu se
diferencuiji v pfisti ektoderm a
entoderm

Cihdk, R.: Anatomie

Buriky amniového vacku
tvoii EKTODERM

MESODERM se oddéluje
od EKTODERMU na
pocatku tietiho tydne

Buriky Zloutkového vaéku
ENTODERM

Cihdk, R.: Anatomie

Zarodecné listy:

* ENTODERM - epitel stfevni trubice, epitel
Eustachovy trubice a stfedousni dutiny, epitel
dychaciho Ustroji, stitna Zlaza, pristitné, brzlik,
epitel MM a trubice mocové



Morfogeneze= tvarovy a strukturdlni
vyvoj zarodku

4 zakladni morfogenetické déje:

1) Proliferace — zmnozeni bunék

2) Distribuce — rozmisténi bunék

3) Interakce — vzajemné plsobeni a ovliviiovani
rozmisténych bunék, jejich vstup do
funkénich vztaha

4) Redukce — zanik nadbytecnych bunék
(sprouting, pruning)

FORMACE

1) morfologické pohyby — spojené s migraci bb
materialu, presuny bb, nebo bb vrstev

2) Selektivni afinita bb — bb maji schopnost
sdruzovat se navzajem

3) Bunécna smrt — geneticky zakddovany zanik bb,
je redukovan nadbyteény material /oddéleni
prstd, CNS/

4) Posuny organovych zakladud — relativni
premisténi organud vzhledem k patefi, nejcastéji
kaudalnim smérem

Souborné Ize o vlivu funkce fici, Ze organ ve
svém zakladnim tvaru je zaloZeny geneticky, je
funkci domodelovan, a funkci je ve svém tvaru
udrZovan.

Také struktura a velikost organu
jsou funkci udrzovany;je znamo,
Ze organ bez funkce zakriuje.
Viz Hillarie
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Rust a diferenciace

Rust:

V embryonalnim obdobi — zejména proliferace bb

RUst neprobiha vSude stejné rychle a intenzivné —
diferencovany rast /vychlipky, fasy, vznik
epitelovych zahybu atp./

Diferenciace:

1) Burika se odliSuje ve svém chemismu

2) Geneticka informace predurcuje specifitu

FORMACE

5) PGsobeni zlaz s vnitfni sekreci /matky/ —
diferenciace hormonalné zavislych organu

6) PUsobeni Zlaz s vnitini sekreci /zarodku/ -
uplatiiuje se i na organy vzdalené /testes,
ovaria/

7) Funkéni vlivy — uplatnéni v pre i postnatalnim
obdobi

Early Cell Populations and
Establishment of Body Form

Table of Contents:

1. Germ Layers and Initial
Gastrulation (Week 3)

Il. Form Changes (Week
3)

IIl. Neurulation (Week 4)
IV. Form Changes,
Gastrulation Continued

and Neural Tube Closure

(Weeks4 &5)

V. Neural Crest

*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm
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http://www.med.unc.edu/embryo_images/unit-

By the beginning of the 4th week of

Note human development, a ventral view
the ectoderm, illustrates several important structures:
the jerm, and

the embryonic

endoderm.

the heart (which is just beginning to
beat),

the foregut region dorsal to the heart,
and the developing hindgut.

The mesoderm in the
ventral midline is the
notochordal plate

Species: Mouse Day Gestation: 7 Approx. N B
T As e /D v ievavential http://www.med.unc.edu/embryo_images/unit-
welcome/welcome htms/akgs.htm

Species: Mouse Day Gestation: 8 Approx.
Human Age: 22 Days View: Ventral

Body Cavities, Musculoskeletal, and
Limb Formation

The posterior neuropore closes
about 2 days after the anterior
neuropore, when the embryo is
tightly curved ventrally and an
upper limb bud is evident.

http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

The somites are visible through the surface
ectoderm.
Species: Mouse Day Gestation: 9 Approx.

Human Age: 28 Days View: Lateral +  http://www.med.unc.edu/embryo_images/unit-

welcome/welcome_htms/akgs.htm

Species: Mouse Day Gestation: 14 Apprdx. http://www.med.unc.edu/embryo_images/uni

. the splanchni 'm Human Age: 9 weeks View: Transverse Cut L-Welcome/welcome htms/akgs.htm

surrounding the gut tube and the somatic . . .

mesoderm associated with the body wall. Within the intervertebral disks that form between

Alsoillustrated is the intermediate and the vertebral bodies, the notochord persists as the
http://www.med.unc.edu/embryo images!\%—flt)slal mescrenn nucleus pulposis

welcome/welcome_htms/akgs.htm


http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm
http://www.med.unc.edu/embryo_images/unit-welcome/welcome_htms/akgs.htm

*  http://www.med.unc.edu/embryo_images/unit-

welcome/welcome htms/akgs.htm

The septum transverum is the primordium of the diaphragm which
is located just rostral to the ing liver. Bilateral
(pericardioperitoneal canals) connect the pluropericardial and
peritoneal portions of the body cavity at this developmentalstage.
Species: Mouse Day Gestation: 9 Approx.
Human Age: 26 days View: Frontolateral

Com mon
cardinal vein

The space containing the heart (pericardial cavity) and
the lungs (pleural cavities) is separated by tissue termed
the folds that extend inward from the
body wall.

*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

The gut is
shown here
suspended
by its
mesentery

Species: Human Day Gestation: 52

*  http://www.med.unc.edu/embryo_images/unit-

welcome/welcome_htms/akgs.htm
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*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

Esophagus
mesent
Pericardioperitoneal porta
canal

[Pleuroperitoneal
ol

4
ingrowth C
Septumtransversum from body ws

of the space iningthe lungs
and heart (pleuropericardial cavity) and that
with the and gut (peritoneal cavity) is
completed as the forms with
contributions from the septum transverum,
the pleuroperitoneal folds and the body wall

The midgut elongates
rapidly and during the
sixth week of
development it extends
beyond the body wall in
the umbilical cord
(physiological umbilical
herniation).

¢ http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm Species: Human Day Gestation: 52

Limb Development

The developing upper limb is evident earlier
than the limb.

Species: Mouse Day Gestation: 9 Approx.
Human Age: 28 days View: Lateral

http://www.med.unc.edu/embryo_images/unit-

welcome/welcome_htms/akgs.htm
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The thickened ectoderm at the distral rim of
the limb bud is termed the apical ectodermal
ridge.

Species: Mouse Day Gestation: 11 Approx.
Human Age: 33 days View: Lateral

*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome htms/akgs.htm
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Preaxial side of limb

Postaxial side of limt

=\

Species: Mouse Day Gestation: 11 Approx.
Human Age: 33 days View: Ventral

The brachial plexus, derived from cervical
segments 5-8 and the first thoracic segment,
innervates the upper limb. These nerves and
their dorsal root ganglia are illustrated in the
micrograph. The lower limb is innervated by
the lumbosacral plexus.

http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

lium
Femur | Pubis
Tibia - ij
A A
- ¥
L 4 Fibula
Footplate
cartilages
Species: Human
Publ Day Gestation:
- lium early 6th wk, late
6th wk,
8th wk
Jechium Species: Mouse Day Gestation: 12 Approx.

L
==
- ./ Tarsal cartilages
.,_'—Memasx cartilages
The skeleton of the limbs is formed as a hyaline cartilage precursor ossifies.

*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

During the seventh and the eighth weeks of
human development the digits of the hand
become apparent.

*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

Human Age: 36 days View: Lateral

As the limb bud grows, indentations become
apparentin the hand (or foot) plate.

*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

At the beginning of the
fetal period, touch pads
are prominent features of
the hands and feet.

Species: Human Day Gestation: 56

http://www.med.unc.edu/embryo_i
mages/unit-

welcome/welcome_htms/akgs.htm
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Species: Human Day
Gestation: 48 - 56 days

As the hand develops,
webs that are present
between the outgrowing
digits must regress
¢ http://www.med.unc.edu/em
bryo_images/unit-
welcome/welcome _htms/akgs

htm ¢ http://www.med.unc.edu/embryo_images/unit-
welcome/welcome htms/akgs.htm

Development of the feet is like
that of the hands, but in the
human it starts approximately 3 -
4 days later

Craniofacial Development

Species: Human Day Gestation: 64

The nails of the fingers and toes first appear as thickenings of the epidermis

called the primary nail fields. The position of the developing nails is evident *  http://www.med.unc.edu/em

bryo_images/unit-

in this 64 day hand and foot. welcome/welcome _htms/akg
s.htm
*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm
\ -
1
Early in the fourth week of human
development the cranial and cervical (neck)
regions make up approximately 1/2 of the
embryo's length
Species: Mouse Day Gestation: 8 Approx. Neural crest cells form the majority of the and cranial
Human Age: 22 days View: Dorsolateral skeleton. However, mesodermal cells also contribute to the
cranium
* http://www.med.unc.edu/embryo_images/unit- *  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm welcome/welcome_htms/akgs.htm
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Trigeminal ganglion

Species: Mouse Day
Gestation: 10 Approx.
Human Age: Fifth week
View: Frontal

Ophthalmi
branch N, V.

Maxill
branch N

Mandibular
branch N.V  Glossopharyngeal
newve

Following closure of the anterior neuropore,
the ectoderm that will line the nasal cavities
(olfactory placodes) is located on the lateral
aspects of the frontonasal prominence.

The regions between the pharyngeal arches are termed pharyngeal clefts. The
indentation just dorsal to the second pharyngeal cleft is the developinginner ear,
the optic pit. (See ear development unit for more information)

+  http://www.med.unc.edu/embryo_im

:ZTE:::AI\;::UZS;E:JSGestatlon:9Approx. ages/unit: *  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm welcome/welcome _htms/akgs.htm

Nervous System Development

prate Mante ayer

prominence

*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

*  http://www.med.unc.edu/embryo_images/unit-
welcome/welcome_htms/akgs.htm

The prosencephalon has
two subdivisions, the
telencephalon: that will
form the cerebral
hemispheres, and the
diencephalon: that will
form optic and thalamic
tissues and other
structures.

http:, .bartleby.
*  http://www.med.unc.edu/embryo_images/unit- e faeheon

welcome/welcome_htms/akgs.htm
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5.-6.tyden

embryo je velké 6 - 10 mm

na hlaviéce embrya lze pozorovat 4 mélké znatelné jamky -
z nich se pozdéji vyvinou usi a oci

v embryu se vyviji zdklad zaZivaciho systému, Zaludek ,
Usta, nos a patro.

pozorovatelné je i srdce - velké zduteni na predni strané
hrudniku

vznika i systém krévnich cév

Uzavira se nervova trubice.

Ctyfi nepatrné pupeny jsou zarodky budoucich konéetin

8.tyden

plod (tedy jiz ne embryo) ma velikost 3 -4 cm .

obliéej je stale zfeteln&jsi - nos se za$picatuje a spojené strany
Celisti vytvorily Usta. Plod ma ale takeé jiz jazyk.

vyvijeji se i vnitini ¢asti usi dulezité pro sluch a rovnovahu
objevuji se pohlavni Zlazy - vajecniky ¢i varlata

vSechny hlavni vnitini organy jsou vyvinuty, i kdyZ ne v tpIné
formé ani v definitivni poloze

ruce a nohy jsou jiz delsi - Ize rozeznat kolena, lokty i ramena
vice patrné jsou i prsty na rukou a nohou (zatim vsak spojené kozni
blanou)

dité zacina byt velmi pohyblivé. Tyto pohyby s vSak matka
neuvédomuje.

16.tyden

dité je veliké 16 cm pfi vaze 180 g a velmi rychle roste

jsou vyvinuté pohlavni organy, zatim je vSak pohlavi ditéte
ultrazvukem obtizné zjistitelné , je jiz pIné vyvinuto

od 14. tydne je vyZivovano pres placentu

zacinaji se vyvijet kosti, na nohou a rukdach jsou vytvoreny
klouby

télicko je pokryto prihlednou kizi s jemnym chmyfim
ditéti rostou i fasy a oboci

na hrudnicku Ize pozorovat dychani, stejné aktivné bije i
srdce (asi dvakrat rychleji nez srdce matky)

9.1.2011

7.tyden

embryo je velké 1,3 cm (velikost tiesné)

na hlavé embrya (ktera je ve srovnani s télem velkd) se za¢ina
vytvaret oblicej, o¢i na jeho stranach jsou stéle zavieny

Zacina se tvorit zaklad ocnich vicek.
ruce a nohy jsou jiz zfetelné, na koncich Ize pozorovat i zarodky
budoucich prstt

v téle embrya zaéina vlivem ¢innosti srdce obihat krev
vyvijet se zacinaji i kostni buriky

embryo obsahuje dalsi vnitini organy - jatra, ledviny, plice, stfeva.
Tyto organy vsak jesté nejsou plné vyvinuté.

12.tyden

dité je veliké 9 cm a vaziaz 100 g

vétsina vnitfnich organt jiz funguje, nebezpeti poskozeni
plodu léky ¢i infekci je jiz mensi

vyvinuta jsou i o¢ni vicka, oci vSak zlstavaji zavieny
pozorovatelné jsou i usni laltcky

dité ma jiz nehty ( i kdyz velmi malé)

vice vyvinuté jsou i svaly - dité se proto stale vice pohybuje,
dokaze zatinat pésticky i pohybovat prsty na nohou, Spuli
rty a otevird a zavira Usta

dité polyka tekutinu, kterd ho obklopuje (umi sat) a také
moci

20.tyden

dité je velké 25 cm a vazi 310 g

budouci matka pocituje prvni pohyby - dité je
velmi ¢ilé a mGze reagovat i na vnéjsi zvuky
dokonale vyvinuty jsou ruce a nohy

ditéti rostou vlasky a vyviji se chrup

kGzi plodu v déloze chrani bila mastna hmota -
mazek

krvi matky muZe plod dostavat latky, které budou
obranou vici nemocim v prvnich tydnech Zivota
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24 tyden

délka ditéte je 30 cm a vaha 700 g

tukova vrstva jesté neni vyvinuta, dité je stdle hubené
dité je velmi cilé - procvicuje vyvinuté svaly na
koncetinach

kope a nékdy udéla i kotrmelec

také kaslani a Skytani je vnimano matkou jako pohyb -
kopani

v kiiZi se vyvijeji potni Zlazy

32.tyden

dité je dlouhé 40 cm, vazi 1,6 kg a vypada jiz
témeér stejné jako pti narozeni

diky otevienym ocim dité umi rozeznavat
svétlo a tmu

v déloze zaujima polohu hlavi¢kou dolt

40.tyden

dité vazi 3,4 kg a je dlouhé 51 cm

ostré nehty ditéte mohou zpUsobit jeho
poskrabani

jemné chmyfti na povrchu téla prakticky
zmizelo

ve strevech plodu se vytvari smolka - tmava

hmota, kterou dité bude vymésovat ihned po
narozeni

Snimky archiv autora

28.tyden

dité je velké 35 cm a vazit mGze az 1200 g

plod ma oteviené odi a sklani hlavu doll

dobre vyvinut je i sluch

velikym vyvojem prosel i mozek - dité ma mnozstvi
chutovych bunék, citi bolest a je schopno reagovat jako
donosené dité

dité zacind "tloustnout", protoze pod ¢ervenou
svraskalou kdZi se za¢ina vytvaret tukova vrstva

pIné vyvinuty zatim nejsou plice /chybi surfaktant/

36.tyden

dité je dlouhé 46 cm a vazi 2,5 kg a pribyva asi
28 g denné

dité se s pribyvajicim tukem zaobluje

hlavicka jiz sestoupila do oblasti panve

vlasky mohou byt dlouhé i nékolik centimetrt

také nehty jiz dorostly ke Spickam prstl
chlapci by méli mit sestoupla varlata

9.1.2011
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