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Mocopohlavni systém - Celkovy obraz
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Mocopohlavni systém - Pripomenuti
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Mocopohlavni systém - Intermediarni mesoderm
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Mocopohlavni systém - Casné formy ledvin- Pronephros

Rekapitulace tri evoluénich stadii vyvoje ledvin v
kraniokauddlni sekvenci:
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Mocopohlavni systém - Casné formy ledvin- Mesonephros

Segmented intermediate mesoderm
(pronephric system)

Degenerating

C nephrotomes T

Primary
nephric duct

Nephrotomes

------------
. N,
.

o

Uninduced
intermediate

mesoderm —

Cloaca

Gonad =
\ %

- Mesonephric :

Metanephrogenic

blastema \

Ureteric
bud

<=

Vitelline
duct

L LLLLLLT oS
L]
v

Unsegmented .
intermediate

: mesoderm
Allantois

. .
AL T T T LA

Cloaca

Mesonephros

* kauddlni pokracovani nefrogenni listy

* thorakolumbdrni oblast
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+ Ductus mesonephricus (pdrovy) - Wolfiv kandlek
« exkrecni kandlky - individudIné do D. mesonephricus
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Mocopohlavni systém - Mesonephros - Dalsi pohled
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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
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- zakonéeni ureterovych pupent (sbéraci kandlky) - .Eepicky" kondenzovaného mezenchymu
+ Cdst CepiCky se diferencuje do nephrogenniho vacku
+ vacky se prodluzuji
- vdéky se na jedné strané oteviraji do sbéracich kandlki

+ vacky se prodluzuji a polarizuji - lumen and bazalni lamina

- do oblasti vristaji prekurzory endotelii - glomerulus
- endotelie se spojujic s vétveni dorzdlni aorty - gromerularni cirkulace
+ mo¢ se zacind tvorit v tydnu 10




Mocovy systéem - Méchyr
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Mocovy systém - Méchyr + Uretery + Uretra

Zadni pohled
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 alantois se rozsiruje - mo¢ovy méchyr
« kauddlni ¢dsti D. mesonephricus se zanoruji do stény méchyre - oddéluji se -
uretery + chamovody



Pohlavni systém

Pohlavni dimorfismus - jedinec ma pouze jeden typ pohlavnich organi

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

Indiferentni st. Diferenciace do jednotlivych pohlavi

Oplozeni 7. tyden

Ustaveno genetické pohlavi
(Barrovo téliso)




Pohlavni

systém - 7 tydnu indeferentniho stavu
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Y chromozom rozhoduje

Pohlavni systém - Sry gen XXY - mu
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Pohlavni systém - Sry gen
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Pohlavni systém
- Primordialni germindini bunky

Genita

Glomerqu§ ~ Excretory tubule

Aorta ' L y
nephros D .:'-:, :
Dorsal ~" /7 N
mesentery)\"j Rt
) ; Genital Mesonephric!’
hric ridge ridge

- Primordidlni gemindlni buriky (PGC)

* poprvé rozeznatelné ve dni 24

» Z extraembryondlniho mezodermu

* mald skupinka bunék mezi endodermadlnimi 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 2eny
PGC se prestadvaji délit PGC vstupuji do meidzy

\ )
Y

urcuji somatické buriky pohlavnich list




Pohlavni systém - migrace P6C do zakladu gonad
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Pohlavni systém - zdklad gondd

Steroidogennni mesoderm Kf‘“"'“";' °b|05?‘
along the ventromedial border of the mesonephros Zaklad nadledvin

Kaudalni oblast

Pohlavni listy

coelomovy epitel
+

mesoderm

Intestinal

Osidleni PGC v 6-tém tydnu



Pohlavni systém - indiferentni gonada (tyden 6)
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Pohlavni systém - Diferenciace varlat

Konec 6-tého tydne

Buriky medulérnich provazcii dévaji vznik Sertoliho burikdm
(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

Vyvn ji se Leydigovy buriky
from coelomic epithelia and mesonphros
+ produce testosteron
* support development of Wolfian (mesonephric) duct
+ support development of external genitalia

“duct AP ,4

Mesé;nephric

(@ ) | /\/

\r
O
NGl anordlal
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Paramesonephric = \

duct qulomlo
epithelium
Rete cords .
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Ry 1 _w’
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epithelium —

Efferent Retg
ductule testis
’ :‘\
Testis = Tunica
! A ‘)/ albuginea
// Seminiferous
tubule
Mesonephric/j{ !

duct



Pohlavni systém - Diferenciace vajeéniku

Surface
epithelium

Degenerating Urogenital
mesonephric tubule mesentery

Degenerating
medullary

.....

Ductuli
efferentes

Paramztsjz?ephf '® Mesonephric Kortikalni
a duct provazce B
(sekunddrni)

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

Vyviji se ovaridlni folikuly
(prispéni somatickych bunék neni jasné)

Prechodné rete ovarii se vyviji v medularni oblasti

Drefi obsahuje pojivovou tkdfi a vaskulaturu piivodem z mezonefros




Pohlavni systém - Vyvodné cesty - Indiferentni stadium

Tyden 7

Gonads Mesonephros Mesonephros

Funnel-shaped opening
@/ of paramesonephric duct
Wolffian

Mesonephric duct

Paramesonephric duct

Urogenital sinus
(developing bladder)

Uterovaginal primordium \

Primordium of penis in male

or clitoris in female \ FA/\
Metanephros p

Phallic portion of Metanephros

Ueter U

urogenital sinus

\ “.,-"“‘ :i\v.’,“; " | |
| lterovaninal nrimorditim T LT \\

Ureter

Ductus paramesonephricus

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




Pohlavni systém - Vyvodné cesty - Muzi

Seminal vesicle .
Ductus mesonephricus (Wolfiv)
Ductus epididymis (nadvarle)

Ductus deferens (chamovod)

Ductus ejaculatorius

Semenné vacky
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prostaticus

Appendix Ductus paramesonephricus (Mulleriv)
Ductus epididymis ] | Zanika v 8. 't?dnu (anti-M hormone)

deferens— /_\ppendlx testis * Appendix testis (cranial part)

&5,  Utriculus prostaticus (caudal part)

781$3) N Testis cord

Ductuli
efferentes— Mesonephr‘os
* Ductuli efferentes (odvodné kanalky)

* Paradidymis (under the testis, nonfunctional)

TS,




Pohlavni systém - Sestup varlat

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

By 26 weeks

+ the testes have descended
retroperitoneally to the deep
inguinal rings

Testis

Caudal genital lig.

Testis
and gubernaculum

Gubernaculum
testis A f

Gubernaculum
(extraabdominal

During 26th week

portion)

Processus
vaginalis

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

AL B

Parietal layer \ NOTES

of tunica

b More than 97% of full-term newborn
vaginalis

. males have both testes in the scrotum
Visceral layer of

tunica_vaginalis
Gubernaculum testis

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

Gubernaculum
testis

D

Spontaneous testicular descent does

. R TY PR not occur after the age of one year
Gubernaculum - formuje se z kauddlni ¢dsti pohlavni listy I Y



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. T)"dnu (absence testosteronu)
* Gartnerovy cysty (kauddlni Zdst)

Lig. of ovary proper

- Duct. paramesonephrici (Mullerovy)
.......... NS : , * vejcovody

o . * déloha
Cortical tords "5 Paroophoron . * vagina (prvni tretina)
of ovary
Round lig.

of uterus

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

Gartner

- | s cyst
erine cana
B

A

| (| -Paramesonephric
, tubercle



Pohlavni systém - Vyvodné cesty - Zeny

Wolffian duct

Miillerian duct

-

——

Inguinal ligament

Miiller’s tubercle
Urogenital sinus

g

Uterovugmc‘l
cana

Gartner's
duc

-

Fig. 1. — Formation of uterus.

Paramesonephric Mesonephric
duct duct

Rectum

Regressing Ovary
mesonephric
tubules ‘

Paramesonephric
ducts fuse to
form uterus

Ostium of
uterine tube

Broad ligament

Regressing
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Pohlavni systém - Vyvodné

cesty - 2eny

Dorzalni pohled

Laterdlni pohled

e

™ Lumen of uterus
erine

tube

Uterine
septum .

Caudal tip of
' paramesonephric
ducts

Vagindlni
ploténka

Urogenital sinus >

Urinary bladder

Symphvsi\s;/ Uct::;e

Phallus  ginovaginal 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
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Pohlavni systém - Zevni pohl. organy - Indiferentni stadium

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

“‘lll..

.
Prim. urogenital smus. * Urogenital ",

Urinary bladder
*, membrane & S

Perineum~ /X"
A
Anal 5 et
membrane (7

Cloaca Hindgut Anorectal canal

:IIII.II.I:IIIIIIIIIII.IIIIIIII.II:I.IIIIII. . ‘-I..

- Orificium urogenitale primitivum @ Genital "tngital" ‘-

. .y . u ubercle *

- ohraniceno: : /Genltal 3we|!|:1‘g:.\ ’

= Genitdlni vybézek - Phallus * Cloacal = | *"Urogenital " .0
= Uretrdlni Fasy - Plicae urogenitales 5 fold—3§ h r_nembrang .

- . Cloacal memt;r;ne i T
-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: .

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

deferens
= N
./ -"v
A ;

N e

1 —/— Seminal
\ ~ vesicle
5
|. .| '\.\&
1

i~ Prostate
| — ~-~'.'-'5'"-;"
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Pohlavni systém - Zevni pohl. organy - MuzZi

Wal of Glans penis
uretheal ( B’ P
prove Urethral groove

o Urethral
raphe (Sev)

Scrotum

Scrotal

raphe (Sev)

Anus

Genitdlni vybézek se prodluzuje - penis
Genitdlni valy - scrotum
Uretrdlni fasy - laterdlni stény uretrdlni ryhy

Ventrdlni epitel uretrdlnich rras - vlastni uretra

Corpora cavernosa se vyviji z mezenchymu

Uretrdlni ploténka

|:> | @ Uretrdlni ryha

Flze uretrdlnich ras
+

lumen - uretra vytvorena

Dorsal Genital

tubercle
A ) B c D
Urethra
forming by

Ventral  Genital Urethral g
folds seam canalization Bova

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

Urethra|




Pohlavni systém - Zevni pohl. orgdny - Usti uretry

Spongy urethra Coronary groove

Glans penis

+ ectodermal ingrowth forms a
cellular ectodermal cord

Surface ectoderm

Ektodermdlni cep

Penis body
Spongy urethra Distdlni &ast spongiézni uretry
\ : + the cord grows towards the root of the
oo penis to meet the spongy urethra
Vyusteni « the cord canalizes

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

Vyvijejici se septum

Spongy urethra

Predkozka

« circular ingrowth breaks down

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

Pars glandis urethrae
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Pohlavni systém - Zevni pohl. orgdny - Zeny
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uretra a vagina se oteviraji do
vestibula = vznikd ze sinus urogenitalis

Bladder Bladder .

Uterus

Uterovaginal

scanal _Vagina

Urethra v
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Genital tubercle canal
Fig. 2. — Opening of urogenital membrane. Fig. 3. — The definitive vestibule.
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