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Mocovy a pohlavni systém
— principy vyvoje

 PUvod z intermediarniho mezodermu =
mezodermovy val

e Usti do spoleéné dutiny = kloaky

e Casné struktury jednoho systému jsou
nasledné soucasti systému druhého

* Pritomnost struktur typickych pro nizsi
obratlovce

* Interakce mezi epitelem a
mezenchymem

* Indiferentni organy se premeni v
Za,ViS | Osti n a po h | aVII Cochard: Netter's Atlas of Human Embryology
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Intermediarni mezoderm, nefrogenni lista
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Systém tfi vyluCovacich organu

. i i 5. tyden
* PRONEPHROS: 3. — 4. tyden S NephHG Sy Y
v p ; v s . Vestigial
e Docasny organ v krcni oblasti pronephrio
system
(C2,3-Th1)

e Zcela zanika

* MESONEPHROS: 4. — 6. tyden
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Intermediarni mezoderm, urogenitalni lista
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Intermediarni mezoderm, urogenitalni lista
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Pronephros, mesonephros

Section through pronephros
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Mesonephros
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Mesonephric Mesonephric
tissue duct

Metanephros gl

Allantois

« URETEROVY PUPEN

* Sbéraci a odvodné kanalky ledviny
« Cdasti mocovych cest:

* ledvinove kalichy

* ledvinova panvicka

* mocovod
« METANEPHROGENNI BLASTEM
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Metanephros — ureterovy pupen
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https://Ifp.smartzoom.com/share/e6a
5c68328ce5d6fb00749f59d65d39d8c7

2a720d44820c467687175ceed4291



https://lfp.smartzoom.com/share/e6a5c68328ce5d6fb00749f59d65d39d8c72a720d44820c467687175ceed4291
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Metanephros — molekularni regulace vyvoje
ledvin

Metanephric
tissue caps

A Collecting B
tubule
I r Health | Lippincott Williams & Wilkins






Polycystickeé ledviny

« AUTOZOMALNE RECESIVNI

« AUTOZOMALNE DOMINANTNI

* 10 % pacientl s chronickym
renalnim selhanim

Mutations in polycystin 1, 2 ‘
or fibrocystin or nephrocystins

SN

Altered mechanosensation
by tubular cilia

N/

Altered tubular epithelial

Altered calcium flux ‘

growth and differentiation
t Y
Abnormal Cell | Fluid
extracellular matrix proliferation secretion
p I - . o l
Y

Glomerular, Interstitial .
vascular damage inflammation/fibrosis

FIG.14.21 Possible mechanisms of cyst formation in cystic kidney diseases (see text).



Vzestup a rotace ledviny

Apparent “ascent and rotation” of the kidneys in embryological development
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Vzestup a rotace ledviny
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Vrozené vyvojoveé vady ledvin — atypické tvary

Laltickovita Podkovovita Zdvojena Esovita Kolacovita
ledvina ledvina ledvina ledvina ledvina

It

ren arcuatus " .
podkovovita ledvina ren duplex ren fungiformis

horseshoe kidey

ren renculisatus ren sigmoideus




Vrozené vyvojové vady ledvin — atypické tvary,
poruchy rotace, hypoplazie, ageneze

Renal fusion

Persistent
fetal lobulation

Podkovovita
ledvina

Left unilateral hypoplasia
of the kidney with narrow
but patent ureter; both
suprarenal glands present

ﬁ il

renal pelvis N

Cochard: Netter's Atlas of Human Embryology
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Ektopie ledviny

Ectopia of the kidney

Crossed ectopia of the right kidney

Cochard: Netter's Atlas of Human Embryology
Copyright © 2012 by Saunders, an imprint of Elsevier Inc.

Case courtesy of Sami Elhinnawi, Radiopaedia.org, rID: 56632



Rozdéleni kloaky — septum urorectale

Mesonephric
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Rozdéleni kloaky — septum urorectale
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Rozdéleni kloaky — vrozené vyvojové vady

Fistulas resulting from the incomplete division of the cloaca

In females
A

In males

Rectovesical

Rectoperineal Rectourethral

Cochard: Netter's Atlas of Human Embryology
Copyright © 2012 by Saunders, an imprint of Elsevier Inc.



Rozdéleni kloaky — vrozené vyvojové vady
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Mocovod,
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Mocovod, mocovy mechyr,
osud ductus mesonephricus

Mesonephric Posterior wall of the
duct urinary bladder

\ / Mesonephric
duct D



Vrozené vyvojové vady — mocovody

Ureter duplex Ureter fissus Ektopické vyusténi ureteru

) \\'W.~ Normal ureter
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Fistula congenita
vesicouterina/
vesicovaginalis

Incomplete duplication of ureter Anomalies of renal pelvis and calyces Complete duplication of the ureter Observed sites of ectopic ureteral orifices

Vrozené vyvojové vady — mocovody
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renal pelvis
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neck

Urethra
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Bladder deferens
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The ureter from the right
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Cochard: Netter's Atlas of Human Embryology Cochard: Netter's Atlas of Human Embryology
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Vrozené vyvojoveé vady — mocovy mechyr

| [ |
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Cochard: Netter's Atlas of Human Embryology Cochard: Netter's Atlas of Human Embryology

Copyright © 2012 by Saunders, an imprint of Elsevier Inc. Copyright © 2012 by Saunders, an imprint of Elsevier Inc.



Vrozené vyvojové vady — mocovy mechyr

Exstrofie méchyre Exstrofie kloaky




Pohlavni systém




Indiferentni stadium vyvoje gonad a vyvodnych
cest pohlavnich
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Indiferentni stadium vyvoje gonad a vyvodnych
cest pohlavnich
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Indiferentni stadium vyvoje gonad a vyvodnych
cest pohlavnich

| e Suspensory ligament of ovary
(mesentery with ovarian vessels)
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Indiferentni stadium vyvoje gonad a vyvodnych
cest pohlavnich ... .~
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Cochard: Netter's Atlas of Human Embryology
Copyright © 2012 by Saunders, an imprint of Elsevier Inc.



Varle, nadvarle, vyvodné cesty

Seminal vesicle

Utriculus prostaticus

Epigenital tubules

Tunica albuginea Appendix epididymis
A

——

Vas deferens —

Paragenital tubules

Mesonephric Efferent
duct ductules

NS
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Paramesonephric tubercle

A

Copyright ® 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins



Sestup varlat —

Suprarenal gland

ligament
(atrophic)

Testes

Epididymis
Gubernaculum
Deep inguinal ring

Urinary bladder

Testis

(43-mm crown rump)

Epididymis
Gubernaculum
Deep

inguinal
fing

4 months
(107-mm crown rump)

Superificial inguinal ring

Ductus deferens o tj’ Wy
- - >
Scrotum (cut open)/ i o
Epididymis -

Testis e
Cavity of
Gubernaculum 8-9 months ~ tunica
(26-~cm crown rump) vaginalis
(cut open)

Cochard: Netter's Atlas of Human Embryology
Copyright © 2012 by Saunders, an imprint of Elsevier Inc.



Sestup varlat

Testis

Caudal genital ligament
and gubernaculum

Testis

Gubernaculum
testis

Gubernaculum
(extraabdominal portion)

Phallus

Rectum _
Vaginal |

pProcess

Symphysis Scrotal swelling

Testis
Parietal layer
of tunica
vaginalis Visceral layer of
tunica vaginalis

Euberaculum Gubernaculum testis

testis D

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins



Scrotum

External abdominal oblique muscle
Internal abdominal oblique muscle
Transversus abdominis muscle
Transversalis fascia

e Peritoneum
\/_/ Obliterated tract of

processes vaginalis

Ductus deferens

External spermatic
fascia

Cremasteric
fascia and muscle

Scrotum

Epididymis Testes

Internal spermatic

fascia _ o
Tunica vaginalis

Gubernaculum

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins
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Vajecnik

Surface
epithelium

Degenerating Urogenital
mesonephric tubule mesentery
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cords  [ffee gt @B Primary
oocyte
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Vajec€nik, déloha, pochva

Abdominal ostium

of uterine tube Suspensory ligament

of ovary
-4 Urogenital ridge Uterorectal
2 _ Mesoneph ric excretory 2, POUCH
ot \ Ligament of ovary proper SN ——
-~ Fimbriae _ ,, -
o .\\ Mesovarium Ovary
: ™, N\ A \ i
] v‘ = ,__‘ d .‘
A Epoophoron “"A‘ L\ N\
L W™ Cortical cords /
A% Paroophoron  J/\ #1Corpus A B & Mesonephric %,
of ovary 4 - N ' s
Y uteri . . duel Broad
_ aramesonephric Fused ligament
Mesonephros Round ligament . Bl duct paramesonephric of uterus
of uterus . ervix ducts
~ ' ) " FO rniX Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins
B %
Mesonephric duct

Gartner’s cyst Vagina

Uterine canal

Paramesonephric
tubercle

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilk

Uterovesical pouch



Déloha, pochva

Uterine
tube

Cervix

Fornix

Caudal tip of
paramesonephric
ducts
Vagina

Tissue of
sinovaginal bulbs

A Hymen
(vaginal plate)

Urogenital sinus

A B C
Uterus
Urinary bladder
X Uterine _
Symphysis canal 4 ~ Fornix
. Urethra <
| Vagina

Phallus Sinovaginal bulbs
A B C

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins



Vrozené vyvojoveé vady — déloha, pochva

Indentation
Uterine
tube
A B C
Uterus didelphys Uterus arcuatus Uterus bicornis

with double vagina

¥

Open part
of vagina
D F
Uterus bicomis unicollis Cervical atresia Vaginal atresia

1 rudementary horn

@ 2013 Wolters Kluwer He | Lippincott Williams & Wil



Vrozené vyvojové vady — déloha, pochva

Rudimentary §

second

vagina

without
Complete Partial external
septum with septum opening,
double uterus forming \
and double cyst §
vagina

Bicornuate
uterus

Bicornuate uterus with
complete septum
(double cervix)

Septate uterus Partial septum Unicornuate uterus
Cochard: Netter's Atlas of Human Embryology
Copyright © 2012 by Saunders, an imprint of Elsevier Inc.



Urethral

Phallus Urethral plate Penile urethra :
+— Glans penis

Urethral d
groove

Vnéjsi genitalie

Genital

Line of fusion
of urethral

tubercle \ Urethral Solid epithelial cord folds

| € o
fusion of

Serotal P
. : scrotal
¢ swellings Glandulatlt: part of swellings
. R urethra ; 4 (scrotal
Urogenltal Q Perineum F¥ew?  geptum)

A B

c D e
grOOVG Anal folds Lumen of Perineum

penile urethra Anus

Urethral :
fold—=

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins

Genital
swelling

Perineum

Anus
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Vnéjsi genitalie

Genital tubercle

Genital tubercle

/ Genital swelling —~

Urethral folds
Cloacal fold

Cloacal membrane

Copyright ® 2013 Wolters Kiuwer Health | Lippincott Williams & Wilkins




Vrozené vyvojové vady — vyusténi uretry u muze

Hyp05padie Abnormal
urethral

orifices

Glanular
hypospadia

Penile
hypospadia

Penoscrotal hypospadia
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