Mocopohlavni systém - Vyvoj

Ales Hampl



Mocopohlavni systém - Celkovy obraz
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Mocopohlavni systém - Pripomenuti
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Mocopohlavni

systém - Intermedidrni mesoderm
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Mocopohlavni systém - Casné formy ledvin- Pronephros

Rekapitulace tri evoluénich stadii vyvoje ledvin v
kraniokaudalni sekvenci:
‘pronephros
‘mesonephros
‘metanephros

pronephros

Pronefrogenni
vyvod

Dermamyotome

Sclerotome

. Intermediate mesoderm
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+ ve dni 22 v cevikdlni oblasti urogenitalni listy S
skupiny 7 taz 10-ti epitelidlnich bunék / mesonephros
mesonephric
metanhephros duct

napojeny na pronefrogenni vyvod
nefunkéni
mizi do 28. dne




Mocopohlavni systém - Casné formy ledvin- Pronephros

Mys D9 - ekvivalent D27 clovéka
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The lumen of each nephrotome opens into the pronephric duct as well as
into the body cavity. Glomeruli form as small vessels extend from the
dorsal aortae.




Mocopohlavni systém - Casné formy ledvin- Mesonephros

Segmented intermediate mesoderm
(pronephric system)

Degenerating
C nephrotomes T
Prima
Nephrotomes nephrirgduct
Mesonephric tubules
Uninduced Vitelline
lermdiste Metanephrogenic duct wanRRERETEa,, .
mesoderm — blastema Unsegmented e,
\ intermediate .
y : mesoderm .
g Allantois /, (mesonephric system) _+*
’l X .......ll ll-““
Cloaca Cloaca
Mesonephric
- duct
Unsegmented mesoderm
(metanephric system)
Mesonephros \

kauddlni pokracovani nefrogenni listy
thorakolumbdrni oblast

nesegmentovany intermedidrni mesoderm

Ductus mesonephricus (pdrovy) - Wolfiiv kandlek
exkrecni kandlky - individudlné do D. mesonephricus
36 to 40 tubult na kazdé strané

Filtraéni funkce - mesonephricka jednotka
mesonephros is most prominent when metanephros
start to shape

then they diasappear fast

D. mesonephrici pretrvdvaji u samct

Posterior
| cardinal vein

..............
.
.

=" Glomerular . Mesonephric
-, capsule— ...t,L,J.b_me _____
-Mesonephric - |
region \
................. \
Glomerulus

.
e Py
-------------

Mesonephric
duct

Subcardinal
vein




Mocopohlavni systém - Mesonephros - Dalsi pohled
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Mocopohlavni systém - Definitivni ledviny - Metanephros
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Mocopohlavni systém - Definitivni ledviny - Metanephros

Coliecting tubules

Qutgrowing
collecting tubules

Major calyx
Metanephric blastema

Opakované vétveni ureterového pupenu:
ureter
panvicka

kalichy a kalisky
sbéraci a vyvodné kandlky

Renal

A B pelvis C




)4 4 hd v e o
Mocotvorna slozka|= Funkéni jednotka
ecuinné T
télisko
X KG
Sk > Kura
i
listal xc
tubule S
< B /
ol
1H |
collecting ‘;“
dact
+ B
=%
[ - N
4 |E
qQ-) )& Dv v
0 > ren
- )]

Ductus papillares Bellini

110 1,4 miliont A ibrif .
nefrond rea Cr',vr" ormis Nefrony X Sbéraci k. + vyvodny kandlek
v jedné ledviné Kalisek Odlisny vyvojovy zdklad



Mocopohlavni systém - Metanephros
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- zakonéeni ureterovych pupent (sbéraci kandlky) - ..éepi€ky" kondenzovaného mezenchymu

+ Cdst CepiCky se diferencuje do nephrogenniho vacku
+ vdcky se prodluzuji
- vdcéky se na jedné strané oteviraji do sbéracich kandlki

+ vdcky se prodluzuji a polarizuji - lumen and bazdlni lamina

- do oblasti vrastaji prekurzory endotelii - glomerulus

+ endotelie se spojujic s vétveni dorzdlni aorty - gromeruldrni cirkulace

+ mo¢ se zacind tvorit v tydnu 10




Mocopohlavni systém - Metanephros - Nefrony
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Mocopohlavni systém - Metanephros - Nefrony

: Kortikalni nefrony

Q’uxtamedulérni nefrony

- asi 15 po sobé nésledujicich populaci nefrond
smérujicich periferné
* nejperifernéjsi nefrony jsou méné zralé




Mocopohlavni systém - Definitivni ledviny - Metanephros
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Mocovy systém - Méchyr

Urogenital sinus
Urorectal
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- ventral outpocketing of the hindgut

* sac-like structure (respiration)

* in umbilical cord

* proximal part - URACHUS - continuos with bladder
* URACHUS - transform to Lig. umbilicale medianum




Mocovy systém - Méchyr + Uretery + Uretra

Zadni pohled

Posterior wall of the ‘

Mesonephric yrinary bladder

duct

Ureteric Ureter

/ Mesonephric
bud

duct l D &

Trigone Chamovod

Primitivni uretra
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« kaudalni ¢dsti D. mesonephricus se zanoruji do stény méchyre - oddéluji se -
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Mocovy systém - Vrozené anomadlie

1. Ageneze

2. Duplikace
3. Anomdlie tvaru Podkovovita ledvina
4. Abnormdlni pozice
5. Vrozenad polycysticka ledvina




Pohlavni systém

Pohlavni dimorfismus - jedinec ma pouze jeden typ pohlavnich organt

Genetické urceni pohlavi:
« Heterogametické (XY) - muz
« Homogametické (XX) - zena

Indiferentni st. Diferenciace do jednotlivych pohlavi

Oplozeni 7. tyden

Ustaveno genetické pohlavi
(Barrovo téliso)




Pohlavni

systém - 7 tydnu indeferentniho stavu
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C. Genital development

7th - 9th months

genital



Pohlavni sys.'.ém - sr,y gen Y chromozom rozhoduje

XXY - muz
X0 - Zena
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Pohlavni systém - Sry gen
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Pohlavni systém
- Primordialni germinalni buriky

Genital
Glomeru"us_ - Excretory tubule

Aorta

nephros G
Dorsal —~. /3
mesentery%j et
. : Genital Mesonephric!’
hric ridge ridge

# Primordidlni gemindlni buriky (PGC)

* poprvé rozeznatelné ve dni 24

» z extraembryondlniho mezodermu

* mald skupinka bunék mezi endodermalnimi burikami Zloutkového vacku
* migruji dorzdlnim mezenteriem zadniho streva

* migruji smérem k pohlavnim listdm (plicae genitales)

- proliferuji béhem migrace

» do pohlavnich list dospéji v 6. tydnu gestace (1-2 tisice)

Muzi X Zeny
PGC se prestavaji délit PGC vstupuji do meidzy
\ )
) 4

urcuji somatické buriky pohlavnich list




Pohlavni systém - migrace PGC do zakladu gonad
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Pohlavni systém - zdklad gonad

Steroidogennni mesoderm
along the ventromedial border of the mesonephros

Kaudalni oblast

Pohlavni listy

cells of coelomic epithelium
+

cells from mesonephric ridge

Week 4 - Thé to S2

cranial + caudal parts involute

Week 6 - L3 to LD

become populated by PGC at week 6

Kranialni oblast
Adrenocortical primordia

4




Pohlavni systém - indiferentni gonada (tyden 6)

Mesonephric duct
(Wolff)

Primordial
germ cells

Paramesonephric duct

Proliferating P
Medularni et
coelomic epithelium brovazce (Mdiller)




Pohlavni systéem - Diferenciace varlat

Konec 6-tého tydne

Buriky medulérnich provazci davaji vznik Sertoliho bufikdm
(meiosis-inhibiting factor, anti-mullerian substance, androgen binding factor)

Vyviji se tunica albuginea
(sets barrier between coelomic epithelium and testis cords)

Provazce - semenotvorné kandlky, primé kandlky, rete testis

Rete testis se spojuje s odvodnymi kandlky (z mesonephros)
(5th to 12th)

8 az 18 tyden

Vyviji se Leydigovy buriky

+ from coelomic epithelia and mesonphros

+ produce testosteron

+ support development of Wolfian (mesonephric) duct
+ support development of external genitalia

Mesénephric
~duct ,- =

& /Df

RSl anordlal
N L4 - w
SO germ cells

\\

Paramesonephric ® \

duct Coelomic
epithelium
Rete cords

g Tunica
araN Al albuginea
| eg ’3, .‘;-#‘ Sl

Coelomic
epithelium —

Efferent == Rete

ductule / —~ S~ testis

Testis | ‘oo Tunica
‘ albuginea
Seminiferous
tubule
Mesonephric)r"

duct



Pohlavni systém - Diferenciace vajeéniku

Surface
epithelium

Degenerating Urogenital
mesonephric tubule mesentery

cells
Ductuli
efferentes

Surface
epithelium

Paramesonephric

duct Mesonephric Paramesonephric

duct : duct
A ‘=-Mesonephric
duct

PGC se akumuluji v korové oblasti
PGC proliferuji (az do 22. tydne) a potom vstupuji do meidzy - zdstava v profazi

Vyviji se ovaridlni folikuly
(prispéni somatickych bunék neni jasné)

Prechodné rete ovarii se vyviji v medularni oblasti

Drefi obsahuje pojivovou tkdf a vaskulaturu ptivodem z mezonefros




Pohlavni systém - Vyvodné cesty - Indiferentni stadium

Week 7

Gonads Mesonephros Mesonephros

Funnel-shaped opening
@/ of paramesonephric duct
Wolffian

.-: Mesonephric duct

Urogenital sinus
(developing bladder)

Primordium of penis in male

or clitoris in female \ N
Metanephros P

Phallic portion of

Ueter U v
urogenital sinus

[ lteravaninal nrimordinm T L T

Ductus paramesonephricus

* vyviji se mezi dny 44 to 48
kranidlné se otevird do celomové dutiny




Pohlavni systém - Vyvodné cesty - Muzi

Seminal vesicle

Utriculus
prostaticus
Appendix
Ductus epididymis
deferens— Appendix testis
/\\ Testis cord
/’ A\
Ductuli Rete testis
efferentes—
Epididymis N
Paradidymis

Ductus mesonephricus (Wolfiv)
* Ductus epididymis (nadvarle)

+ Ductus deferens (chamovod)

* Ductus ejaculatorius

« Semenné vdcky

Ductus paramesonephricus (Mulleriv)

Zanika v 8. T)"dnl.l (anti-M hormone)
+ Appendix testis (cranial part)
* Utriculus prostaticus (caudal part)

Mesonephros
* Ductuli efferentes (odvodné kandlky)
* Paradidymis (under the testis, nonfunctional)



Pohlavni systém - Sestup varlat

.Prerequisites + driving forces" for the descent of testes:
* testes enlargement

« atrophy of mesonphros - allows for caudal movement

* tension of gubernaculum

+ atrophy of paramesonephric ducts - move to unquinal canal
+ enlargement of processus vaginalis peritonei (6™ month)

* increased infraabdominal pressure ?

Testis

Caudal genital lig.

Testis
and gubernaculum

Gubernaculum ¥
testis A f

Gubernaculum
(extraabdominal

portion) Rect~
Processus
e vaginalis ;
o Symphysis Scrotal swelling
A B

Parietal layer \

of tunica
Gubernaculum
testis

vaginalis :
Visceral layer of
Gubernaculum - originates from caudal portion of genital ridge

tunica vaginalis
Gubernaculum testis

By 26 weeks

* the testes have descended
refroperitoneally fo the deep
inguinal rings

During 26th week

« final descent through the
inguinal canals into the
scrotum - 2 to 3 days

NOTES

More than 97% of full-term newborn
males have both testes in the scrotum

During the first 3 months after birth,
most undescended testes descend
into the scrotum

Spontaneous testicular descent does
not occur after the age of one year



Pohlavni systém - Sestup varlat
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Pohlavni systém - Vyvodné cesty - Zeny

Abdominal ostium of

uterine tube Suspensory lig.
of ovary

Lig. of ovary proper

" ....
horon %
'--........--"
Round lig.
of uterus

“=‘ L N )
"o
Paroop

L
’.

Gartner

) s cyst
Uterine canal

A

{ || -Paramesonephric
- tubercle

Duct. mesonephrici (Wolffovy)

zanika v 8. *r)’ldnu (absence testosteronu)
* Gartnerovy cysty (kauddlni Zdst)

Duct. paramesonephrici (Mullerovy)
* vejcovody

* déloha

« vagina (prvni tretina)

Mesonephros (+ Duct. mesonephrici)
* Epoophoron (apendix ovdria)
* Paraophaoron



Pohlavni systém - Vyvodné cesty - Zeny

Fallopi
Wolffian duct 1uB8"™"
Miillerian duct

—_— - Uterovugmcil
cana

Inguinal ligament

Gartner's
uc

Ly

Miller's tubercle
Urogenital sinus

Fig. 1. — Formation of uterus.

Paramesonephric Mesonephric
duct duct

Rectum

Ovary

Regressing
mesonephric Paramesonephric
tubules ducts fuse to

‘ form uterus

Ostium of
uterine tube

Broad ligament

Regressing
mesonephric duct



Pohlavni systém - Vyvodné

cesty - 2eny

Dorzalni pohled

Laterdlni pohled

Uteri Lumen of uterus
erine

tube

Uterine
septum '

Caudal tip of
' paramesonephric
ducts

Vagindlni
ploténka

Urogenital sinus

Urinary bladder

Symphiis; Uct:rrmlgle

Phallus  sinovaginal bulbs

A B C

Urethra

Sinovaginal
bulbs

Clitoris
Hymen

Mullerovy vyvody flzuji a formuji délohu a proximdlni 1/3 vaginy




Pohlavni systém - Vyvodné cesty - Anomadlie

© Elsevier Ltd. Carlson: Human Embryology and Developmental Biology 3E www.studentconsult.com




Pohlavni systém - Zevni pohl. organy - Indiferentni stadium

They are derived from a complex mesodermal tissue located around cloaca.

-
“‘- T,

; T 1 Urogenital."
Prim. urogenital sinusy .

Urinary bladder
R membrane Nadide e

Perineum~ /=t
Anal 5 et
membrane

Cloaca Hindgut Anorectal canal
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Pohlavni systém - Zevni pohl. organy - dimorfismus

T Week 9 to 13
~ Genital ™,
: _ y », tubercle - Weeks 12 + 13 are particularly critical
Genital swelllng\ i DR ) =
Urogenital : Urethral fuze uretralnich ras
membrane : . folds__‘x"
Anal fold MUZ

Penis Genitdlni vybézek

Urethra Uretrdlni Fasy

Scrotum

ZENA

Clitoris

Labia minora

Labia majora




Pohlavni systém - Zevni pohl. organy - Muzi

Influenced by dihydrotestosterone

/ Ductus
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deferens
A /";:'//'f_— -. -;? =
hairs \:‘é‘s A T
2 R
NU) T Seminal
| "I \ ‘ ,_/, i
{ | \ \< vesicle
|" \ S Prostate
P E—— 11
[ Ve = =
I "v | H= —
a \
!
\ ' !

\ I\ Ve, |\
Ul | . qu\ Epididymis
&V

<
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Pohlavni systém - Zevni pohl. organy - Muzi

Wal of Glans penis
wes (B .
oo~/ Urethral groove

Uretrdlni ploténka

5 :> @ Uretrdlni ryha

o Urethral
raphe (Sev)

Flze uretrdlnich ras
Scrotum +

lumen - uretra vytvorena

Scrotal
raphe (Sev)

Anus

Genitdlni vybézek se prodluzuje - penis

Genitdlni valy - scrotum

Dorsal - Genital
A tubercle c D
Uretrdlni fasy - laterdlni stény uretrdlni ryhy
Ventrdlni epitel uretrdlnich ras - vlastni uretra et Ursey
o Ventral — Genital hesien] :;Tail?gat%yn
Corpora cavernosa se vyviji z mezenchymu folc e Raphe
Elsevier Ltd. Carlson: Human Embryology and Developmental Biology 3E www.studentconsult.com



Pohlavni systém - Zevni pohl. orgdny - Usti uretry

Spongy urethra Coronary groove

Glans penis

Surface ectoderm

Ektodermdini cep

Penis body
Spongy urethra Distal part of spongy urethra
Vyisténi
,——— mocCové
trubice

Developing septum

Spongy urethra

\

Predkozka

Pars glandis urethrae

- ectodermal ingrowth forms a
cellular ectodermal cord

« the cord grows towards the root of the
penis to meet the spongy urethra

+ the cord canalizes

+ circular ingrowth of ectoderm occurs at
the periphery of the glans penis (week 12)

« circular ingrowth breaks down

forming prepuce (for some time adherent
to the glans penis, hard o retract at birth)




Pohlavni systém - Zevni pohl. orgdny - Hypospadie

ligi

P 2

.........

Normal midline raphe

Raphe

off center




Pohlavni systém - Zevni pohl. orgdny - Zeny

“‘uIll...
:* Genital "o -
*, tubercle—s

L 2
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JOTTTTION Urogenital
\d
*
N Urethral groove
*

*

Genital
swelling

Bladder
Uterovaginal

*canal
Urethra .

_plate

! Pelvic

Phutl‘lic portion ™ ’ Rectum
portion ;
Genital tubercle Bertastan érll'l(ﬂl

Fig. 2. — Opening of urogenital membrane.

Vaginal | '

Genit

PR L T

Labium s,

minus _.°

*
LT T T LA

uretra a vagina se oteviraji do
vestibula = vznika ze sinus urogenitalis

se vyviji z urogenitdlniho
sinu - ekvivalent prostatické uretry
muze

.
T'l---l“

tubercle Perineum Anal canal

Q e

Fig. 3. — The definitive vestibule.



Placenta 1 | - prechodné existujici organ

Functions
1) transport (voda, kyslik, oxid uhli¢ity, Ziviny, protildtky, chem. ldtky = Iéky, odpadni ldtky, ...)
2) metabolismus (syntéza glykogenu, cholesterol, mastné kyseliny)
3) produkce hormonti
steroidy: progesteron, estrogeny - udrZeni gravidity
peptidy: lidsky choriovy gonadotropin, lidsky placentdrni laktogen, relaxin, leptin, ristové faktory

(a) Day 5 (b) Day 6 (c) Day 7 (d) Day 9 (e) Day 11

Implantace

Cavity of ulerus

Copyright @ Paarson Education, Inc., publishing as Benjamin Cummings.

Syncytiotrofoblast invaduje
do okolniho stromatu



Placenta 2

Amniolic cavity

; Primary
+..maternal blood qge

:‘|.'=l-ll-.—".‘

Chononlcvllw

“
.....II smmust®

—— Amnion —

——Yolk sac

Chorion A s SN
being formed SN B T Extra-

: S e+ o embryonic
Lumen of uterus ———— ST T AR coelom

(c) 16-day embryo

Choriové klky - prstovité vybézky embryondlni tkdne, které prichdzeji do kontaktu s
kravdcejicim endometriem

Decidualni buriky - fibroblasty endometria (velké, kubické, velmi aktivni proteosyntéza)
Placenta - silny disk tvoreny choriovymi klky a decidudlnimi burikami (vytvorena na zaéatku
4. mésice)



Placenta 3

“““‘--........
s as & v s > aas +
eeserrereeee., - Amnioticsag  Pupecnik  Umbilical vein
&

* "

Decidua basalis
- Maternal blovd

Chorionic villi

Chorionic villus

aEEEENNg
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3

Pupecnik =

: ’ Amnion
Amniotic cavity

Yolk sac

Yolk sac =
Extraembryonic
coelom

Chorion

‘|IIIII....

o % e Cut edge
% cidua K of chorion
of uterus " capsularis .

“
.*° e

Lumen

L 4
L .
...IIIIII-“

(d) 4Y2»week embryo (e) 7-week embryo

Decidua basalis - mezi embryem a myometriem
Decidua capsularis - mezi embryem a a déloZni dutinou (postupné se ztencuje)



diskovita
15 - 20 cm
400 - 600 4

Placenta 4

Discoidalis + Hemochorialis

- pars fetalis - choriovd ploténka, choriové klky (dponové, volné = termindini)
pars materna - decidua basalis

intervilozni prostory - vznikaji postupnou expanzi lakun

1]

Cut-off villous stermm

' Choriovd ploténka

A Fibnnond of Nitabuch
o 2 ’ “ |
Intervilozni postory

\  Bazdlni ploténka
A Basalis of the endometnum
! Fot Uponové klky [

septum

\ \
1

I VNIOUS

Space



Placenta 5
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} Stratum basalis of
endometrium
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Maternal portion '~.‘
o! placenta ;
(docadua basalns)

Chorionic villus ",
containing fetal Feml portion ol %,
capillanes . t .. placenta (chorion)
Malern&|b|00d . g ) ) 1 : ) y ’l "'? ....llllllll““‘

in lacuna — - -

(intervillus space) |

‘/” -V d rd 3 oV /
=~ Pupecnikové arterie - odkysli¢end krev

Fetal arteriole

Fetal venule —— Pupeénikova véna - okysli¢end krev
Amnion = Connection o

Umbilical cord yolk sac



Pars fetalis

Choriova ploténka

Uponové klky

Placenta 6

Volné klky

Pars materna

Amniovy epitel
(ektoderm)




Placenta




Placenta 8 - Volné klky

Maternalni krev

Extraembryonalni vaskulatura

Syncytiotrofoblast



Dekuji za pozornost !

Dotazy a komentare na:
ahampl@med.muni.cz



