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Mocopohlavni systém - Celkovy obraz
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Mocopohlavni systém - Pripomenuti
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Mocopohlavni

systém - Intermedidrni mesoderm

puniEL,
“‘ Yo,

D Intermedlate .

%, mesoderm &

Neural tube
LR M:dléne _ | Lateral plate i I
mesoderm
Intermediate | *

L mesoderm
'.:/\\_ /\ |Splanchmc ” Somatic I
[y [Gomat] / N

\

.-'~

Somite Somite

Amnion

Endoderm
YS

Splanchnic
mesoderm




Moc&opohlavni systém - Casné formy ledvin- Pronephros

Rekapitulace tri evoluénich stadii vyvoje ledvin v
kraniokaudalni sekvenci:
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Mocopohlavni systém - Casné formy ledvin- Mesonephros
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+ kaudadlni pokracovdni nefrogenni listy
* thorakolumbdrni oblast
* nesegmentovany intermedidrni mesoderm

+ Ductus mesonephricus (pdrovy) - Wolfiv kandlek
« exkrecni kandlky - individudiné do D. mesonephricus

* 36 to 40 tubull na kazdé strané
+ filtracni funkce - mesonephricka jednotka
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Mocopohlavni systém - Mesonephros
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Mocopohlavni systém - Definitivni ledviny - Metanephros
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Mocopohlavni systém - Definitivni ledviny - Metanephros
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Mocopohlavni systém - Metanephros - Nefrony
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- zakonéeni ureterovych pupent (sbéraci kandlky) - .éepi€ky" kondenzovaného mezenchymu

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

+ 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




Mocovy systém - Méchyr

Kloaka

Termindlni ¢dst zadniho streva + allantois

Chorion

4.5 weeks

e I Bod
D7 Cdn y

0 stalk

N

+ ventrdlni vychlipka zadniho streva
* vacovitd struktura (respirace)
* soucdst pupecniho provazce

* proximdlni ¢dst - URACHUS - spojeni s mo¢. méchyrem
* URACHUS - vyviji se v Lig. umbilicale medianum

Urogenital sinus
Urorectal
septum

Allantois
Urinary bladder

/ Rectum

Phallus

Cloacal Urogenital
membrane membrane
~ Urorectal .
septum Perineum
Anal membrane
5 weeks 6 weeks 8 weeks

Kloaka




Mocovy systém - Méchyr + Uretery + Uretra
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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

Gonady

Weeks

-

Migration of primordial germ cells

Genital ridge
development

Paramesonephric

(mullerian) duct

Genital tubercle
Cloacal fold

Externi

Cloacal membrane

Urogenital fold
> Q Labioscrotal fold
)

7 ; Paramesonephric
ducts
Sinovaginal bulb
Prostate 8th week
\ y O Processus vaginalis
= '
d ; S / ¢ V ‘I ; 12 | d /\ Q
/// A Seminal 3 '
{ vesicle
> | / 12th week
Bulbourethral Gonadal differentiation 7 \ Gubernaculum Testis
( |
gland 10th - 12th weeks R 12th week
10th - 12th weeks \ N/

@ @ \ + Uterus

20 - Vagina

Development of /
external genitalia r Hymen
20th week
28 —1 Testicular descent
into the scrotum
38

C. Genital development

7th - 9th months

genital



Pohlavni systém - Sry gen
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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 liStam (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
\ )
Y

urcuji somatické buriky pohlavnich list




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

Steroidogennni mesoderm Kranidlni oblast
podél ventromedidlniho okraje mesonephros Zaklad nadledvin

Kaudalni oblast

Pohlavni listy

coelomovy epitel
+

mesoderm

Intestinal

Osidleni PGC v 6-tém tydnu



Pohlavni systém - indiferentni gonada (tyden 6)

Mesonephric duct
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Primordial
germ cells
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Medularni et
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(primarni)




Pohlavni systéem - Diferenciace varlat

Konec 6-tého tydne

Buriky medulérnich provazci davaji vznik Sertoliho bufikdm
(meidzu-inhibujici faktor, anti-mullerian substance, androgeny vdzajici faktor)

Vyviji se tunica albuginea
(vytvdri bariéru mezi celomovycm epitelem a provazci)

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

 z bunék celomového epitelu a mesonphros

* produkoji testosteron

* podporuji vyvoj Wolfova (mesonephrického) kandlku
+ podporuji vyvoj zevnich genitdlii

Mesénephric

duct R 7 (G 7
j | .

Jamt Primordial

7

germ cells
Paramesonephric . \ )
duct Coelomic
epithelium

Coelomic
epithelium —

Rete cords .
Tunica
\ albuginea
“Y Lot ‘
| ‘/ y

Efferent
ductule

Testis A=t j‘«;"f,, - e | Tunica
\ \ albuginea

Seminiferous

tubule
Mesonephric/k'-
duct



Pohlavni systém - Diferenciace vajeéniku

5

Degenerating Urogenital :“l::‘a;f -
mesonephric tubule mesentery P u
e S Medulérni
ik provazce
/7. (degenerujici)

cells

Ductuli
efferentes
hric . ikéint
ParamesonePiric Mesonephric ~ Kortikdini \\—Paramesonephric
duct provazce B duct
A (Sekundar‘r") \ B " Mesonephric

duct

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

Vyviji se ovarialni folikuly
(prispéni somatickych bunék neni jasné)

Prechodné rete ovarii se vyviji v medularni oblasti

Drefi obsahuje pojivovou tkari a vaskulaturu pivodem z mesonephros




Pohlavni systém - Vyvodné cesty - Indiferentni stadium

Tyden 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. tydnu (anti-M hormon)
+ Appendix testis (kranidlni ¢dst)
* Utriculus prostaticus (kauddlni &dst)

Mesonephros
 Ductuli efferentes (odvodné kandlky)
* Paradidymis (pod varlaty, nefunkéni)



Pohlavni systém - Sestup varlat

Pr'edpoklady pro setup varlat:
zvétseni varlat
+ atrofie mesonphros - umoznuje posun kauddlnim smérem
* tenze gubernakula
« atrofie paramesonefrickych vyvodi - posun do inquindlniho kandlu
+ zvétseni processus vaginalis (6. mésic)
* tlak v dutiné brisni ?

Testis

Caudal genital lig.
and gubernaculum

S
(}
f

Testis

Gubernaculum
(extraabdominal
portion)

Gubernaculum
testis A b

Rect' '~
Processus

) vaginalis
s Symphysis
A B

Parietal layer \
of tunica
vaginalis :
Visceral layer of
tunica vaginalis

Gubernaculum Gubernaculum testis

testis

Gubernaculum - formuje se z kauddlni ¢dsti pohlavni listy

By 26 weeks

* the testes have descended
refroperitoneally to the deep
inguindlni prestence

During 26th week
final descent through the
inguindIni kandly 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

Duct. mesonephrici (Wolffovy)

zanika v 8. ‘I’?dnu (absence testosteronu)
* Gartnerovy cysty (kauddlni &dst)

Lig. of ovary proper

Duct. paramesonephrici (Mullerovy)
* vejcovody

+ déloha

* vagina (prvni tretina)

smmmm
oun®® LT

.: Epoophoro K 5 Ly

Cortical ‘éords™"" a‘ Paroophoron .
of ovary "'---..-----"
Round lig.
of uterus

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

Uterine canal 'B

A

{ [l -Paramesonephric
- tubercle



Pohlavni systém - Vyvodné cesty - Zeny

Wolffian duct

Miillerian duct

—_— -.

Inguinal ligament

Miller's tubercle
Urogenital sinus

Fallopi
b

Uterovugmcil
cana

Ly

Gartner's
uc

Fig. 1. — Formation of uterus.

Uterovagindlni kandl

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 - Zeny

Dorzalni pohled

Laterdlni pohled

) Lumen of uterus
Uterine

Uterine
septum '

Caudal tip of
' paramesonephric
ducts

Urinary bladder

Symphiis; Uct:rrmlgle

Phallus  sinovaginal bulbs

A B C

Hymen

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




Pohlavni systém - Vyvodné cesty - Anomadlie
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Pohlavni systém - Zevni pohl. organy - Indiferentni stadium

Jsou derivovany z komplexni mezordermové tkané v okoli kloaky.

“-l"'.

s. Urogemtal .
¢, membrane =

Urinary bladder

Prim. urogenital sinu

Cloaca Hindgut

SN EEEEEEEEEEEEEEENEENEENEENEENEENEENEEEEEEENEESR ‘...
** .,

: Orificium urogenitale primitivum : Genital >~ Genital

. Y = tubercle 2, tubercle o

: ohrani¢eno: : -Genital sweling Rennnns

= : / K ST sl N

* Genitdlni vybézek - Phallus  Cloaca 1B *“Urogenital ** s ‘Greth,;,' .
= Uretrdlini Fasy - Plicae urogenitales i fold— K F‘.?'_“b_r;a_"ﬁ * 7 , folds o

. . Cloacal membrane tenant?
........................................ %

Anal membrane




Pohlavni systém - Zevni pohl. organy - dimorfismus

Tydny 9 az 13

Tydny 12 + 13 jsou velmi vyznamné

Urogenital flze uretrdlnich ras

membrane

Anal membrane MUZ
Penis Genitdlni vybézek
Urethra Uretrdlni Fasy
Scrotum

ZENA

Clitoris

Labia minora

Labia majora




Pohlavni systém - Zevni pohl. organy - Muzi

Rizeno dihydrotestosteronem

Ductus
‘_ﬁ/ deferens
"

Pubic : ///f - T
hairs \:2’15 r s \
E. U B’

7 (N~ /f

) r" 1 _~— Seminal
(I, |' r| . \ |~ vesicle
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(© Elsevier Ltd. Carlson: Human Embryology and Developmental Biology 3E www.studentconsult.com




Pohlavni systém - Zevni pohl. orgdny - MuzZi

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
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Vyvijejici se septum

Predkozka

 septum oddéluje predkozku (for some time
adherent to the glans penis, hard to retract at birth)

Pars glandis urethrae



Pohlavni systém - Zevni pohl. orgdny - Hypospadie
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Pohlavni systém - Zevni pohl. orgdny - Zeny
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Fig. 2. — Opening of urogenital membrane. Fig. 3. — The definitive vestibule.
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