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and far more than a woman of her age should have
attempted ; but she would not and, indeed, could not
eage up ; there is no respite for a farmer in war-time.
In the last year, when her head man was away ill
for ths, she still ged to carry on. It wore
her out. She had served her generation in 8o many
ways to the utmost of her powers, that when illness
struck her, she was left with too little strength to
fight for herself.

So this great-hearted woman became & war
casaalty, laying down her life for her country in the
Battle of the Home Front. G. L. EuLes.

Ne. 3983 March 2,

Prof. Jan Florian

I is with feelings of deep regret that we have to
rocord the death at the hands of the Gestapo of the
distinguished Czech embryologist, Prof. Jan Florian,
dean of the Medical Faculty in the Masaryk Univer-
sity, Brno, on May 7, 1942. By his rescarches on
early human embryos, Prof. Florian had established
for himself an international reputation as an embryo-
logist and had made many friends among the
anatomists in England and other allied countries.

The following notice is contributed by his teacher
and friend, Prof. F. K. Studnitka, of the Charles
University, Prague.

During the first year of their occupation of Bohemia
and Momvm. the Germans closed all the universities
and ool aaven in , and ted their
staffs to tho harshest treatment. Many of them were
sant to conocentration eamps and died there; others
were executed. The Mmza.ryk University at Brno was
especially brutally treated. The
looted and some twenty members of the staff wore
murdered, among them Jan Florian.

I-'lormn was born in Brno in 1897. He served as a

in the Austrian Army throughout the First
World Weu'. and in 1919, when tha Masaryk University
was founded, he was among its first medical studenm
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first to be published in the Czech language, and
author of a popular work titled “From Prot
to Man™ (also in Lzeoh)

Florian was an and
utilizing the prineipl f he
perfected a method of grsphxc mcnmtmctmn whxch
has proved of great value in the interpretation of
serial sections of embryos in which the sectional plane
is oblique to the median plane of the embryo. He
also designed an improved type of micro-manipulator.

In 1938, Florian was elected a member of the
Institut International d'Embryologie, an honour he
greatly approciated. In 1939, he was appointed dean
of the Medical Faculty in the Masaryk University,
but he had barely assumed the duties of the office
when, in November of that year, the universities
were closed by the Nazis. Florian for a while tried
to carry on with his work, and at the same time was
active in alleviating the hardships of the families of
those who had been persecuted. Eventually in
October 1941 he himself was imprisoned by the
Gestapo, at first in Brno, but at the end of January
1942 he was deported to the notorious concentration
camp of Mauthausen, near Linz, There he was kept
in golitary confinement, tortured and finally shot on
May 7, along with seventy-six other prisoners.

Such was the end of an ardent and noble-hearted
patriot and a gifted man of science. His death at
the early age of forty-five iz an irreparable loss to his
beloved country and to the science he did so much
to advance. F. K. SrupNitga.

t mnfl

Mr. J. H. Driberg

Tue death of Mr, Jack Herbert Driberg on February
5 will come as a shock to his many fri and
admirers. Born in April 1888, he was educatod at
Lancing College and Hertford College, Oxford, and in
1912 joined the Uganda Administration, sponding
nine years in it before he was transferred to the
Sudan Political Service, from which he was invalided

In 1923 he graduated M.D. and b
the Institute of Histology and Embryology. In 1928
he was admitted Docent, and in 1933 was appointed
professor of histology and embryology in the
Comenius University, B Ev lly he
returned to Brno as professor in suecemon to me.
Early in his career, Florian b in

on p in 1925. In 1923 he had written his well-
known book, “The Lango: A Nilotic Tribe of
Uganda”, and thus established his claim as an
anthropologist, and, nftar a training in t.he London
School of E inted to a |

in the School of Amhzeology and Anthropology in

Tt
C i

dge. Ho held this post until the outbreak of

embryology, and with the help of Dr. O. Bn.tmmm
succended in forming a fine collection of woll-
preserved human developmental material. He de-
voted himself to the study of the early stages in his
collection and, in papers published between 1927 and
1930, added much to our knowledge of early human
development. We need only mention here his work
on embryos Bi 1 (1927) and TF (1928) and his
redescriptions of the Fetzer embryo, with Fetzer
(1930), and the Beneke embryo, with Beneke
(1930-31).

In the years succeeding 1930, Florian, with the aid
of grants from the Rockefeller Foundation, was
enabled to spend several long periods of study-leave
at University College, London, where as honomry
research assistant he continued his inv

thoe War in 1939, when he resigned and vol
for war-work and was posted to the Near East ; at
the time of his death he was concerned with Middle
East affairs in the Ministry of Information.

Driberg was a man of exceptional ability, and on
the sound fonndation of Greats at Oxford, developed
a keen sense of the right word and turn of phrase
which made his ‘“People of the Small Arrow™ (1930)
and “Ngato, the Lion Cub” (1933), to mention only
two of his works, such delightful reading. As a
teacher he was inspiring, and devoted much time to
helping his students. His appreciation of the value
of anthropology to administrators in the Colonial
Service, gainod by his experience in Uganda and the
Sudan, did much to inspire Colonial probationers
who attended his 1 and talked with him in his

He participated actively in the meetings of the
Anatomical Society and contributed several valuable
ppen to its Journal, and he also collaborated with
rof. J, P. Hill in the description of an early human
embryo (1931) and in a study of early embryonic
stages of T'arsius. He was co-author, with Prof.
Frankenberger, of a text-book of embryology, the

rooms with the practical value of the science in
relation to their future work, and geeds were sown
in successive gonerauons of probationers which to-day
are

He was & good linguist and spoke a number of
African languages, and this, coupled with his magni-
ficent physical strength and power of endurance,



Carnegie stadia

* 23 stadii embryonalniho vyvoje (do 8. tydne)

* stafi embrya na zakladé vnéjsi a vnitfni morfologie a
velikosti

e O'Rahilly and Miiller (1987) — embryonalni nebo
Carnegie stadia
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é Human Embryo - Carnegie Stages

Dr Mark Hill, School of Medical Science, UNSW AUSTRALA
https://embryology.med.unsw.edu.au
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VYVOJ A VYBRANE VYVOJOVE
ABNORMALITY COELOMU



COELOM

e télni dutina vznikla rozestupem nesegmentovaného
lateralniho mezodermu

* vyznamna evolu¢ni novinka

* mezotel

* coelomova tekutina

funkce u obratlovcu:

* mechanickd ochrana vnitfnich organ(

* pohyb a expanze vnitfnich organd, lubrikace
* imunitni odpovéd

* difuzni bariéra

o Ectoderm
Mesoderm
b Endoderm

Ectoderm
\ S Mesoderm
-
e Encod@rm
Pseudocoeiomate ——Psaudocoel

 Ectoderm

/-~ Mesogerm
"~ ___—Coelomic
cavity
Coelomate -
~ Endoderm




COELOM

* bilaminarni — trilaminarni zarodecny tercik
» cefalokaudalni a lateralni flexe embrya

traambeyondini W duting

ttp://www.embryology.ch/anglais/iperiodembry/carnegie03.html#st710

28. den
2-3,5 mm
Carnegie stage 10 Ventralné

19. den 25. den
0,4 mm 1,5-2,5 mm
Carnegie stage 7 Carnegie stage 9 Dorsalné

O 9 0 O

0 9 9 1 Amnion o 0 @ 0

1 Zloutkovy vacek 2a Neurdlni brazda 3 Neurélni valy

1 Primitivni prouzek
2 Neuralni valy
3 Amnion

2 Primitivni prouzek
3 Primitivni uzel
4 Zarodecny tercik

2b Neurdlni trubice 4 Somity

2c Kaudalni neuropor 5 Zloutkovy véler
2d Rostralni neuropor




COELOM

* 3.tyden vyvoje
* intraembryonalni mezoderm
paraxialni — somity

intermedidlni — nefrotomy, atd.

Lateral
plate

lateralni — IE a EE somatopleura a splanchnopleura — IE a EE coelom

c

me:!

Intermediate
mesoderm

Kidney | | Gonads

Neural tube

Lateral mesoderm

R

Splanchnic

Somatic

Extra-
embryonic

f
;avity

splanchnic
nesoderm
“ layer

ntra-
bryonic
;avity

of
sac



COELOM

* dehiscence kardiogenniho a lateralniho mezodermu

* |E a EE coelom komunikuji
* po cefalokaudalni a laterdlni flexi embrya je tato komunikace zracena s vyjimkou malé

oblasti vd. omphaloentericus
* zanikem ventralniho mezogastria se vytvari velka spolecna intraembryonalni dutina

— perikardova, pleuralni a peritonealni dutina

Amniotic cavity Surface ectoderm

1)

»* K
--------
. - oo

Somatic
mesoderm

- ’
- >
. ——

""""
----------

-
- -

e annection 78 Intra- k:
Splanchnic etween A embryonic
mesoderm vk sge  JUt @nd yolk sac (‘ body cavity Gut mgsoerrs\tae'-ry



Den 22

neuralni valy

budouci perikardialni
dutina

neuralni
amnion (odfiznuty okraj) trubice  vrstva somatického mezodermu

. P amnion
intraembryonalni

budouci pleuralni celom

dutina
extraembryonalni

celom
pristi peritonealni ‘
dutina -
Zloutk / | ISY. S sténa Zloutkového
outkovy

vaku
vak

notochord  vrstva splanchnického
mezodermu



srdecni hrbol
amnion

uroven rezu C

uroven fezu F

septum
transvarsum

Den 28

amnion stiednl strevo _
amnion

aorta

embryonalni
calom

zarodedny stvol

perikardova
dutina
B
Zloutkovy extraembryanalni
vak celom
stiedni stievo neuralni trubice peritonealni
dutina
predni stievo ' adni stfevo  dorzaini

vrstva
splanchnickeho
mezodermu

vrstva
somatickeho
mezodermu

pupedtnik

E predni
télni sténa
zanikajici ventralni

mezenterium



chorionic

cavity

Head

. ¢  Body” ‘M

e ~ 5
5mm Embryo appears as Carnegie - . "
tage 13 from ectopic pregnancy. r

* Week 4-5, 26 - 30 days, 3 - 5 mm,

Somite Number 21 - 29

Ectoderm: Neural tube continues to

close, Caudal neuropore closes,

forebrain

Mesoderm: continued segmentation of

paraxial mesoderm (21 - 29 somite

pairs), heart prominence

Head: 1st, 2nd and 3rd pharyngeal

arch, forebrain, site of lens placode,

site of otic placode, stomodeum

Body: heart, liver, umbilical, early

upper limb bulge
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ROZDELENI SPOLECNE TELNi DUTINY EMBRYA
4.-7. tyden

* perikardova dutina
* peritonealni dutina
* perikardoperitonealni kanaly

* septum transversum

* komunikace peritoneadlni dutiny s EE coleomem v umbilikalni oblasti
- ztrata spojeni 10. tyden — repozice streva



ROZDELENI SPOLECNE TELNi DUTINY EMBRYA

spolecna .
kardinalni Zila  neuralni trubice perikardoperitonealni peritonealni dutina
kanal

septum transversum

perikardova dutina "
propojeni intraembryonalniho
a extraembryonalniho celomu

peritoneal  greater
covity  curvatureof .. pericardial
the stomach cavity

posterior
cardinal

vein

sin

lesser \ #2plum  yemsus
curvatureof T piony transversum
the stomach hepatocardiac

channel



ROZDELENI SPOLECNE TELNi DUTINY EMBRYA

2-4 Zarodek clovéka (7. tyden) - Sikmy Fez, HE, zvétSeni 25X

Mpleuralniduti

{

nijkomora @ o tra il
‘ rion

- peni,.

o - - -

ardoy.



MEZENTERIA

* duplikatura (zdvojena vrstva) viscerdlniho listu peritonea
* pfipojeni organd, cévni (t. coeliacus, a. mesenterica sup. et inf.) a nervové zasobeni
* ventralni mezenterium — déli peritonealni dutinu, postupné zanika

_lepna predniho

eva (d. cogeliaca)

PLEUROPERIKARDIALNi MEMBRANY \ ( | _‘f.? — pertonaain e

* z pliace pleuropericardiacae (kranialné)
e v 7. tydnu srlist s mezenchymem ventrdlné od jicnu — mediastinum (c.t)

perioneainl dulina __

dorzalni mezentenum —
mezodermu

- Vrsiva somatickeho

mezodermu

PLEUROPERITONEALNi MEMBRANY

* z pliace pleuroperitoneales (kaudalné) v disledku expanze plic a pleuralnich dutin
* v 6. tydnu ventromedialni rozsireni a splynuti s dorsalnim mezenteriem jicnu a septum transversum

81— vrstva splanchnickeho
I



VYVOJ BRANICE

Pleuroperitonedlni fasy — dolni Useky pleuroperitonedlnich kanald

e @ ®

Pleuroperitonealni membrany — septum transversum a mesenterium jicnu

Mezenchym télni stény + myoblasty cervikdlnich somitd

®

ESOphagus
mesentery
N Pericardioperitoneal Aorta P'eufODemoneay 3
P curo&elcrjnoneal ‘, ///;\ il . membrane///— /ﬁv , .‘;-) -‘
\ A [ / . /\ Esophagus/ e BT o

\

\ \\Infenor f/

vena E
dcava §

Muscular\\_-

ingrowth from Septum

r r
Septum transversum body wall franaversum



SEPTUM TRANSVERSUM A VYVOJ HRUDNI DUTINY

— centrum tendineum

Primitive
Ny, Pleural
R, cavity

Superior
W, vena cava

Parietal

\“pleura Parietal

pleura

Pleural
cavity

pericardium 7™ Phrenic

“Pericardial nerve

Pleuro- cavity

pericardial
''''' mbrane

mezodermalni ploténka oddélujici hrudni a brisSni dutinu v Urovni stvolu zloutkového vacku
nelplna separace — perikardoperitonealni kanaly — pleuroperikardové a pleuroperitonealni rasy s
v. cardinalis communis a n. phrenicus (3., 4., 5. spinalniho segment)

sestup septum transversum v dasledku rlstu dorsalni ¢asti zarodku (pater)
— udroven hrudnich somitl — uroven 1. lumbalniho obratle (3. mésic)

Charchil Livegsiona hems and darved Aems sopyrghe © 2008 by Thuntd Livegeiore






COELOMOVY EPITEL

a bunky z néj odvozené

* CEDC - velmi aktivni a plasticka bunécna
populace tvofici primitivni splanchnopleuru a
somatopleuru

* nezbytny pro visceralni morfogenezi

CEDC

Epikard Urogenitdlni systém
Jatra Slezina
Pankreas

Klra nadledvin
Mezotel



CEDC SE PODILEJI NA MORFOGENEZI ORGANU

E13.5 = human Day 44

G2-GATA4
Aorta

Plica

mesonephridica
Plica genitalis

Nadledvina

Jicen

Jatra

Télni sténa

E16.5 newborn
(human day 58)




Epikardové CEDC a vyvoj srdce

Perikardova dutina

* Epikardium = mezotel srdce Fibrézni perikard
» Zdrojem epitelovych (epikardovych) bunék je
mimosrdecni coelomovy epitel ParitedIni perikard

* Epikardové bunky (EPDC)

) VlaStI“ ’eplka rd Visceralni perikard
- srdecni fibroblasty - epikard

- hladké svalové buriky korondrnich cév

- endotel

Dicestive tract
Endoderm'al organ

Mesodermal organ

ptu
transversum
Peritoneal cavity

Pericardial cavity




ABNORMALITY VYVOJE TELNI STENY

19. den

paraaxiain
mesocderm

- defekt samotné télni stény

- abnormadlni uloZeni a funkce organ

amniova dutina ektoderm

somato-
pleura

N

5&:959”‘ intra-

splanchno- , seva embryonalni cstal

P leurs s a Zloutkového dutina P dorsalni
pie Floutkovy vadku - mesentenum

vacek

20. den

lateralni sléna
ploténka  zmniové dutiny
/-

intermediarni
_ mesocderm

mezubunééne/
prostory

|
ateraini
ploténka 7,

sténa

Zloutkoveho
vacku

entoderm




ABNORMALITY VYVOJE TELNI STENY

« ROZSTEP HRUDNI KOSTI

- nesrlstaji mezodermalni valy ( — sternalni liSty) v medidlni ¢are

- supraumbilikalné

- ectopia cordis

- Cantrellova pentalogie

- rozStép sterna, ectopia cordis, omfalokéla, brani¢ni hernie, vady CVS
- polyhydramnion

- kraniofacialni defekty, urogenitalni malformace, abnormality koncetin...

mphalocele>>




ABNORMALITY VYVOJE TELNI STENY

« OMFALOKELA

- selhani repozice fyziologické umbilikalni hernie v 10. tydnu (1:4000)
- streva, jatra, zaludek, slezina, mocovy méchyr

- na povrchu amniovy ektoderm

- Casté dalsi vady (CVS, defekty neuralni trubice)

- chromozomalni aberace




ABNORMALITY VYVOJE TELNI STENY

*  GASTROSCHISIS (laparoschisis)

- 1:10000

- vyhfez orgdnl do amniové dutiny — volvulus

- laterdlné od pupku

- chybi kryti amniovym ektodermem — macerace amniovou tekutinou

- o-fetoprotein T




ABNORMALITY VYVOJE TELNI STENY

e EXTROFIE MOCOVEHO MECHYRE A KLOAKY
- 1:10 000-50 000

- neuzavreni télni stény v panevni oblasti

= mocovy

- rlzny rozsah poskozeni (mocovy méchyr, Schy?
méchyf

konecnik, epispadie, panev...)

- pravdépodobné vyvojové poruchy mezodermu v penis

s epispadii

obalsti kloakové membrany

skrotum




ABNORMALITY VYVOJE BRANICE

Right Bronchus Left Bronchus

« VROZENA BRANICNI KYLA
- 1:2000

Right Lung Left Lung

- pleuroperitonealni membrany neuzaviou pleuroperitonedlni

Small intestine

ka n é I(y) Diaphragm (r:naczl\l(;s into chest
- komunikace pleuralni a peritonealni dutiny
- herniace strevnich klicek, jater, sleziny, zaludku do pleurdlni
dutiny
- hypoplasie plic — respiracni tisen — vysoka mortalita
jicen posterolaterain
hypoplaslicka \‘\\ :!u’o’:l:l branice
" komprimovana plice ) yd
\\‘.., —_ Q, aona

branice—"

~perikardovy vak



ABNORMALITY VYVOJE BRANICE

 BRANICNIi EVENTRACE

- defekt vyvoje svalové komponenty

- podobny disledek jako jiné posterolaterdlni defekty stievo  stladena plice brani¢ni eventrace

N L
N~/ >

stiacena plice

(hernie)

branicni eventrace

stfevo

jatra

branice

« AKCESORNI BRANICE
- velmivzacné

- hypoplazie plic



ABNORMALITY VYVOJE BRANICE

*  PARASTERNALNI KYLA

- sternokostalni oblast (foramen singulare
Morgagni)

- porucha vyvoje svalovych vlaken

- vyhrez stfeva do perikardové dutiny nebo naopak

- Casté dalsi abnormality (omfalokéla, atd.)

e VROZENA HIATOVA HERNIE

- v dusledku zkraceného jicnu

Esophagus

Lower Esophageal
Sphincter

Flap valve -7
4 '. . d
e

Duodenum

& 2004 MeadicineNet, Inc
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Lower Esophageal ‘

Hiatal Hernia



Dalsi ¢teni

« Sadler: Langman’s Medical Embryology, 10. vydani

- Ustav histologie & embryologie LF MU, www.med.muni.cz/histology
«Cech S., Horky D., Sedlackova M.: Prehled embryologie Clovéka, Brno, LF MU, 2011

* Moore&Persaud: Zrozeni Cloveka (Developing human), preklad R. Jelinek, 2002
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Zaberni aparat
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Carlson: Human Embryology and Developmental Biology, 4th Edition.
Copyright © 2009 by Mosby, an Imprint of Elsevier, Inc. All rights reserved,



Derivaty aortalnich obloukli

a. maxillaris
a. stapedia a a. hyoidea

a. carotis communis, a. carotis
externa

pravy dava vznik proximalni
casti a. subclavia dextra (distalni
¢ast pochazi z dorsalni aorty a ze
7. intersegmentalni arterie);
z levého vznika arcus aortae

vpravo z proximalni ¢asti vznika
a. pulmonalis dextra, distalni
¢ast zanika;

vlevo z proximalni ¢asti vznika a.
pulmonalis sinistra, z distalni
¢asti ductus arteriosus.
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Aortic arches

I
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Vv

Vi

Right dorsal
aorta

External carotid
arteries

Internal carotid artery

Right vagus nerve < g Left vagus
ﬁ\} i 8 - '"f.{'/- nerve

/

/ Arch of aorta

S
carotid artery |

Right subclavian artery
Right recurrent nerve

Left recurrent
nerve

Ductus
7th intersegmental arteriosus

artery

Pulmonary
artery



Embryonalni krevni obéh

—— Lofl Sest portc arch
Percasial catly -

Atgm
Vonince

Dorsal aorta

Leh umbdcsl antery

symetricky
anastomozy
prestavby

o~ Rudmort of second
aortic arch

5
Left peecandngl ven Y /* Otic placode
o\ Primitie head vein

— o8 cotmmon cardieal vein
Right alrum

Verdricle

Snus vencsus

- ‘ = carnalvein
Seplum IRWm " [ .74 ?,
B

Vieline proxus —

Carnegie stage 11
* 4. tyden (gestacni 6.)
* den 23 -26days

* 25-45mm

* pocet somith 13 - 20

prvni cévni systém vznikd mimo embryo — Zloutkovy obéh (13-15. den)

zdklad endotelidIni srdec¢ni trubice, dorsdlni aorta, umbilikalni a vitellinni cévy
intraembryonalné (15-17. den)

angiogeneze z angioblastl ve splanchnickych a somatickych mezodermovych tkanich
velké cévy vznikaji fuzi drobnéjsich cév a kapilar

srdecni kontrakce — 4. tyden



Embryonalni krevni obeh

Carnegie stage 13

Second aortc arch— e QY5

Prmary head vein
= Imlarna cambd artecy

Third #0155 tch =
Right atrum ~—

Procasgnal voe

7 Second e arch

Irderral CtOld Brlary s = Third aeste arch

4.-5 tyden (gestacni 6.-7) % PO iy o
den 28 - 32 ( AN . 4
- \ » Lo T e N A —— L eft common
_ = ~ ‘: A —— Right vesincie “"““'" {7 0 v cardnal vein
4 -6 mm e~ J—L@ ‘

\ Davelopng Iver sinusoids
Right sins hom 0 saplum (rarsversus —

Right umbibcal sty

pocet somitd 30

WO\ Right vieling ven vileling vein

Csusel / —VileSre artoty
PR " ’
Primary plenis
10 nlesting
02em 02em

srde¢ni trubice — truncus arteriosus — aortalni oblouky (Zaberni) —»
dvé dorsalni aorty — splyvaji v jednu aortu dorsalis — kapilary —
parové kardinalni vény (do kterych Usti pre- a postkardinalni vény) —
ductus Cuvieri — sinus venosus

vitelinni obéh: dorsalni aorty — aa. omphalomesentericae —
splyvaji v jednu a. omphalomesenterica — vv. omphalomesentericae
+ w. umbilicales — — parovy truncus vitelloumbilicalis — sinus
venosus

umbilikalni obéh: dorsdIni aorty — aa. umbilicales — chorion — vv.
umbilicales + vv. omphalomesentericae — parovy truncus
vitelloumbilicalis — sinus venosus



Anterior cardinal vein
Common cardinal vein
Posterior cardinal vein

Aortic arch arteries
Ventral aorta
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Vyvoj srdce

* kardiogenni oblast splanchnického mesodermu (prechordového)

* ristem a flexi embrya — ventralné

* srdecni trubice spojuje splanchnické (intraembryonalni) cévy a cévy odvozené
z extraembryonalniho mezodermu

* Tyden 2-3. parové tenkosténné endotelidlni trubice

* Tyden 3. flze trubic, vznik truncus arteriosus outflow, zac¢atek kontrakci
* Tyden 4. prodluZovani srdecni trubice, zakfiveni do tvaru ,S“

* Tyden 5. zacatek atridlni a ventrikularni septace, atridlni septum zUstava oteviené az do porodu (foramen ovale)
* Tyden 37-38. po porodu zmény tlaku uzaviraji foramen ovale (zlstdva fossa ovalis)
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