Vylucovaci ustroji
Systema urinarium



Prehled vylucovaciho ustroji

Horni vylucovaci ustroji

* Ledvina (Ren)
— Nefron (Nephron)
— Sberaci kanalky (Ductus colligentes)

Dolni vyluCovaci ustroji
— Ledvinove kalichy a kalisky (Calices renales)
— Ledvinova panvicka (Pelvis renalis)

 Mocovod (Ureter)
* MocCovy mechyr (Vesica urinaria)
* Mocova trubice (Urethra)
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L edvina — vnitrni stavba
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Poloha, fixace a obaly ledvin

Transverzalni rez v urovni obratle L1
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1 - fascia renalis Gerotae 4 - corpus adiposum perirenale
2 - lamina prerenalis Toldti S - corpus adisposum pararenale

3 - lamina retrorenalis Zuckerkandeli 6 - peritoneum
7 - fascia transversalis



Otisky na predni plose ledviny
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Ledvina

mikroskopicka

stavba
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* Cevy
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Nefron

ledvinove telisko
proximalni kanalek
iIntermedialni kanalek
distalni kanalek

juxtaglomerularni
aparat
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Ledvinove telisko
Corpusculum renale Malpighi

* glomerulus (cévni klubicko)
— polus vascularis (cevni pol)

— arteriola glomerularis afferens (SirSi) — arteriola
glomerularis efferens (uzsi)

— fenestrované (70-100 nm) kapilary bez diafragmatu

 capsula glomerularis (Bowmanuv vacek)
— stratum parietale = parietalni list
 plochy jednovrstevny epitel (epitheliocyti parietales)
— stratum viscerale = visceralni list
« podocyty (vybézky: trabekuly a pedikly)
* mezangium (mesangium)
— mezangialni bunky (mesangiocyti)
 fagocytujici, kontraktilni a délici se bunky




Afferent arteriole

Bowman’s capsule

Bowman’s space

Basement
membrane of

Glomerulus

Proximal convoluted
tubule




Filtracni membrana

= bariéra krev-mocC (glomerularni filtr)
3 VrIstvy:
* endotel vlasecnic glomerulu
— fenestrace, anionicky glykokalyx
* bazalni membrana
» pedikly podocyti

— anionicky glykocalyx, interdigituji mezi sebou a tvori
filtraCni stérbiny prekryté stérbinovou membranou —
diaphragma rimae

- dalsi Cinitelé: velikost sterbin (10 nm) a naboj
latek (zaporny naboj bilkovin)
— propusti vodu, nizkomolekularni latky
— zadrzi plazmaticke proteiny a krevni bunky
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GLOMERULUS
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Kumar et al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.






Ledvinové kanalky 1.

« proximalni kanalek (tubulus proximalis)

— stoCeny usek (pars convoluta)
 segmenty S1, S2, S3

— prfimy usek (pars recta)
« prostredni / intermedialni kanalek [
(tubulus intermedius) '
— sestupna Cast (crus descendens)
— vzestupna Cast (crus ascendens)

 distalni kanalek (tubulus distalis)
— primy usek (pars recta)

— stoCeny usek (pars convoluta)
* macula densa




Proximalni kanalek

 jednovrstevna kubicka vystelka

— kartacovy lem na luminalni strane (limbus
microvillosus)

— zihani na bazalni straneé = bazolateralni

abyrint (limbus plicatus basolateralis) — Na*-
<+-ATPéza) B 7
— hojné mitochondrii ) TN

» resorpce NaCl avody (80-95 %), & &+
glukézy, aminokyselin a proteint ’_'”fr’-ﬁ/BB P
— Na* do buriky pasivné, z bunky aktivné

&) /,



Prostredni / intermedialni kanalek
L 2
= tenke ramenko Henleovy klicky fl \ﬂ
« ploché bunky, chudé na organely iéﬂﬂﬁ
— sestupné ramenko propustne pro vodu
(aquaporin 1)
— vzestupné nepropustné pro vodu
 juxtamedularni nefrony maji dlouhou
Henleovu klicku

— protiproudovy systéem (spolu s vasa recta)




Henleova klicka
Ansa nephroni Henlel

« tvorena 3 morfologickymi useky:
— pars recta tubuli proximalis
— tubulus intermedius
— pars recta tubuli distalis
* ruzné dlouhé:
— juxtamedularni nefrony maji dlouhou
— kortikalni nefrony maji kratkou
« 5x vice nez dlouhych
e Casti:
— tlusté sestupné ramenko
— tenkeé sestupné ramenko
— tenké vzestupné raménko
— tlusté vzestupné ramenko

korovy
labyrint

vnitini
dien
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- Afferent and efferent glomerular arterioles
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a. corticalis peritubularni
radiata kapilarni sit
drenovy paprsek

kortikalni nefron

v. corticalis
radiata

a. arcuata

juxtamedularni
nefron

B =~

v.arcuata

......

vasa recta







Distalni kanalek

» jednovrstevna kubicka vystelka
— bunky jsou mensi nez v proximalnim
— nemaji kartacovy lem
— zihani na bazalni strane = bazolateralni labyrint

(Na*-K*-ATPaza)

— hojne mitochondrii

» zpétna resorpce sodiku a sekrece drasliku
— rizeno aldosteronem

* macula densa
— chemoreceptory (ClI- a Na*)



Juxtaglomerularni aparat
Complexus juxtaglomerularis

granularni bunky arteriola afferens + efferens
= juxtaglomerularni bunky (juxtaglomerulocytus)
— preménéné svaloveé bunky tunica media

- meChanoreceptory ’ Renin substrate
— tvofi renin e S
macula densa distalniho kanalku Renn epite i 7

Angiotensin-
converting
enzyme

(epitheliocytus maculae densae)
— chemoreceptory

mezangialni bunky (mesangiocytus

extraglomerularis Goormaghtighi; | - T
LaCIS Ce”) ‘ | j Angiotensin Il
Juxtaglomerular ® e ‘\1
funkce: - o 1 /A\
C) . \\
— regulace krevniho tlaku ncreased flid (LN
— systém renin-angiotensin-aldosteron Admral g
(RAA) L Aldosterone j

Copyright @2006 by The McGraw-Hill Companies, Inc
All rights reserved.



Regulation of aldosterone secretion by the renin—angiotensin—aldosterone (RAA) pathway.

Aldosterone helps regulate blood volume, blood pressure, and levels of Na*, K*, and H™ in the blood.

0 Dehydration,
Na® deficiency,
or hemorrhage

v

0 Decrease in
blood volume

v

9 Decrease in

blood pressure

- o

I

|

Increased renin

Liver 0 Angiotensinogen —\l

y ‘j A
il

DG o
- (7

>

Lungs (ACE = Angiotensin
Converting Enzyme)

Increased
angiotensin |

Increased
angiotensin I

cells of kidneys

@ Blood pressure
increases until
it returns to normal

Juxtaglomerular T

@ Vasoconstriction @ Increased blood

/—> of arterioles volume

Adrenal
cortex

@ Increased
L5 ; <« Kin
extracellular
fluid

In kidneys, increased Na*

A

and water reabsorption
and increased secretion of
K* and H" into urine

i) ®

Increased
aldosterone >



Afferent

arteriole
i
cONvo Bowman's
tubule capsule
Macula densa
Lacis cells Bowman'’s
space
Juxtaglomerular -
cell

i 7/~ Glomerulus

Efferent =~
arteriole

- Proximal
convoluted
tubule



Ledvinove kanalky 2.

» spojovaci kanalek (tubulus reuniens)
— oblouCek mezi distalnim a sbéracim kanalkem

» sberaci kanalek (ductus colligens Bellini)
— jednovrstevny kubicky epitel

— regulace resorpce vody — antidiureticky

hormon (adiuretin, vazopresin) = ADH
e aquaporiny |

» papilarni vyvod (ductus papillaris) ¢ . Y
— jednovrstevny cylindricky epitel '
— usti na area cribrosa papillae renalis




Ledviny — tepenné zasobeni

e a. renalls

— parova visceralni vetev z aorta abdominalis
ve vysi discus intervertebralis L1/2, leva vySe

 a. renalis accessoria (30 %)

— vetev z aorty abdominalis nize, z a. iliaca
communis / interna

 prutok 1,2-1,3 | krve/min

* tepny jsou konecne = zadné arterio-
arterialni anastomozy

— 5 ledvinovych segmentu



Segmenty / dilce ledviny

segmentum superius
segmentum anterius superius
segmentum anterius Inferius
segmentum inferius
segmentum posterius

— vlastni ceva
(r. posterior a. renalis)
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Ledviny — tepenne zasobeni 2.

a. renalis — r. anterior — 4 segmentové vetve
— . posterior pro 1 zadni segment

aa. segmentales — aa. lobares (kolem 12)

— 2—3 aa. interlobares

— 2 kolmo se rozbihajici aa. arcuatae

— aa. Interlobulares (aa. corticales radiatae)

— arteriolae glomerulares afferentes

— vlasecnice cévniho klubicka (glomerulus)
« tlak v systému glomerulu vysoky (55 mmHg)
— arteriolae glomerulares efferentes
— peritubularni kapilarni pletene nebo arteriolae rectae

podeél intermedialnich kanalku juxtamedularnich nefrond
« tlak v systému peritubularnich pleteni nizky (15 mmHg)
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a. corticalis peritubularni
radiata kapilarni sit
drenovy paprsek

kortikalni nefron
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Ledviny — zZilni zasobeni

 vv. stellatae (z povrchu)

* + venulae rectae (podél intemediarnich
kanalku juxtaglomerularnich nefronu)

» + peritubularni kapilarni pletene —
— VV. interlobulares — vv. arcuatae — vv.
Interlobares — v. renalis — v. cava inferior
» portalni system (= rete mirabile)
— 2 za sebou sériove zarazena vlasecnicova reciste
* silné veno-venozni anastomozy



Ledviny — mizni odtok

* 3 mizni pletené
— peritubularni, subkapsularni a z capsula adiposa

* nodi lymphoidei lumbales

Ledviny — Inervace

* plexus renalis
— autonomni, viscerosenzitivni

— z ganglion coeliacum + plexus coeliacus

— Z n. splanchnicus minor/imus a plexus aorticus
abdominalis — ganglion aorticorenale



Resorpcni funkce ledvin

 protiproudovy multiplikacni system / mechanizmus
— ruzna propustnost kanalku pro vodu a soli
— drenaz intersticia pomoci vasa recta

« hormonalni regulace

— RAA: renin — (z angiotensinogenu Vv krvi) angiotenzin |
- (enzym ACE na endotelu v plicich) angiotenzin Il = (v
kiife nadledvin) — aldosteron

— ADH
— ANF

* jiné hormony ledvin: erytropoetin, kalcitriol
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Vysetreni ledvin

nativni rtg snimek
sonografie

vyluCovaci urografie
ascendentni pyelografie
scintigrafie

clearence

CT, MR



Ultrazvuk ledvin
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Scintigrafie ledvin
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Nemoci ledvin

* Vyvojove vady
* cysty (solitarni x polycysticke ledviny)
* ren migrans (bloudiva ledvina)
* glomerulonefritis
* pyelonefritis
* nefrolitiaza
* renalni kolika
* hydronefrosis
 diabetes mellitus — nefropatie
* nadory
» Grawitz (solitarni metasazy)
* Wilms (autozomalnée dedicny — deti)
 stendza a. renalis



Nephrolithiasis
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Vyvodni mocove cesty
obecna stavba steny

* sliznice (tunica mucosa)
— vicerady prechodni epitel = urotel (epithelium
transitionale; urothelium)
* vyjimka: koncoveé useky mocoveé trubice
— lamina propria mucosae
 svalovina (tunica muscularis) — hladka
— vnitrni podélna (stratum internum longitudinale)
— vnejSi kruhova (stratum externum circulare)
 vyjimka: moCovy méchyr ma 3 vrstvy

« adventicie (tunica adventitia)
 vyjimka: serdéza na horni ploSe moCového méechyre



Prechodni epitel = Urotel
(Epithelium transitionale = Urothelium)

 ledvinove kalisky, kalichy a panviCka, mocCovod,
mocovy mechyr, proximalni cast mocCove trubice

- vicefady epitel
— dle naplné méni se vyska a tvar buné
— prazdny = 5-7 vrstev 4
— plny = 3 vrstvy

» buriky: bazalni, prostfedni, kryci e
— kryci/deStniCkové bunky (urotheliocytus superficialis;

umbellocytus; umbrella cell)

=% 10 W



Ledvinova panvicka (Pelvis renalis, r. pyelos)
Ledvinove kalichy a kalisky (Calices renales)

7-14 kalisku (calices minores) kolem papil —» 2-3
kalichy (calices majores) — panvicka — mocovod

ampularni / dendriticky typ

2-3vrstevny prechodni epitel

svalovina — bunky usporadany spiralovite
— zesilena kruhova kolem papll

— myocyti stimulantes (pacemakerovée bunky)

projekce: processus costalis L1 Y:
cévy: vetve z a. renalis










MocCovod (Ureter)

25-30 cm, prusvit 4-7 mm

3 casti: pars abdominalis, pelvica, intramuralis

3 zuzeni — nebezpecCi zaklineni kamene — obstrukce —
hydronefr6za — nefukcnost ledviny

— pfi vystupu z panvicky

— pri kfizeni vasa iliaca communia vlevo / externa vpravo

— pfi vstupu do mocového méchyre (pars intramuralis) =
sliznice sloZena v fasy — hvézdicovy prasvit
— lamina propria obsahuje fidké vazivo s s “
Waldeyerova ureterova pochva
retroperitonealni organ

— adventicie obsahuje tukovou tkan
peristalticky transport mo&i do méchyfe &' v
KFizi fadu utvaru s ~




MocCovod — syntopie

retroperitonealne

zacatek: dorzalné od vasa
renalia

dorzalne od vasa
testiculariad / ovarica®

ventralné od m. psoas
major a n. genitofemoralis

ventralne od vasa iliaca
communia sinistra /
externa dextra

dorzalné za mocovym
mechyrem

dorzalne od ductus
deferens & / a. uterina®




Mocovod — zasobeni

tepny: a. renalis, aorta abdominalis, a.
testicularis/ovarica, a. ductus deferentis /
uterina, a. vesicalis inf. — rr. ureterici

zily odpovidaji tepnam

miza: n.l. lumbales (aortici lat.), n.l. iliaci
Int.+ ext.+ communes

nervy: plexus renalis, aorticus
abdominalis, hypogastricus sup.+ Inf. —
plexus uretericus







Transplantace ledvin

od konce 50. let

5-leté preziti stepu — 70 %

nutno prenést vCcetne proximalni casti
mocovodu a jeho cev (vetvi z a. renalis)

umisteni do fossa iliaca a napojeni tepny
na a. iliaca externa (end-to-side) nebo na
koncovy usek a. iliaca interna (end-to-end)

pripadna a. renalis accessoria se napoji na
a. epigastrica inferior



MocCovy mechyr
(Vesica urinaria, Urokystis)

apex, corpus, fundus,
cervix (hrdlo), uvula,
(vertex)

trigonum vesicae
svaly: hladke

— m. detrusor
(parasympatikus)

— m. trigoni vesicae

— d'm. sphincter vesicae
(sympatikus)

projekce: za

symphysis pubica

— u déti nad
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Trigonum vesicae Lieutaudi

ostia ureterum (2)

ostium urethrae
Internum

Kranialne: plica
Interureterica Mercieri
— fossa retrotrigonalis

laterokaudalné:
Bellovy snopce

chybeji rasy
podklad puvodem z
Wolffova vyvodu




MocCovy mechyr

sliznice slozena v rasy krome oblasti trigonum
vesicae

plica ureterica se tahne lateralne nad ostium
ureteris

hladka svalovina tvori 3 nepresne oddelitelne

VIstvy:.

— vnitrni sitovita (plexiformni) az podelna

— stredni kruhova (— m. sphincter vesicae pouze u
muzu !)

— vnejsi podélna

seroza (peritoneum) pokryva:

— horni plochu mechyre u zeny

— horni a Cast zadni u zeny



Fixace mocoveho mechyre

vazy + hladkeé svaly z okoli

* ligamentum umbilicale medianum (chorda urachi)
— fascia vesicoumbilicalis Delbeti

ligg. et m. rectovesicalis
ligg. et m. pubovesiclis

m. rectourethralis (pouze u muze)
ligg. vesicouterina (pouze u zeny)
ligg. et m. puboprostaticus (pouze u muze)



b .
Vesical fascia Rectal fascia

Pubovesical ligament i ] (% ' Prostatic fascia

Perineal membrane

Copyright @2006 by The McGraw-Hill Companies, Inc
All rights reserved,



MocCovy mechyr — krevni zasobeni

* Tepny: a. iliaca int.
— a. umbilicalis — aa. vesicales sup.
— a. vesicalis Inf.

(— a. obturatoria, a. glutea inf., a. uterina, a.
vaginalis — rr. vesicales)

« Zily: plexus venosus vesicalis (spojky
S plexus venosus prostaticus/vaginalis) —
vV. vesicales — v. Iliaca Int.



MocCovy mechyr
mizni a nervoveé zasobeni

 Miza: n.l. paravesicales — nodi iliaci Int.
et ext. — nodi iliaci comunes

* Nervy: plexus hypogastricus inf. — plexus
vesicalis (autonomni + viscerosenzitivni)

— parasympatikus (segment S2-S4 — Onufovo
sakralni mikCni centrum) — stah m. detrusor

— sympatikus (segment T11-L3) — stah m.
sphincter vesicae




Mikcni centra

* mostove (pontinni,
Barringtonovo jadro;
centrum micturitionis)

— uvolneni sverace a
mikce (vyluCovaci faze)

* misni (sakralni,

¢

C1-C8

T1-T12

Onufovo jadro; nucleus

nervi pudendi)

- 52-54

L1-L5

S51-S§5
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Cystografie




MocCovy mechyr — syntopie

ligamentum umbilicale
medianum (= chorda
urachi)

fascia vesicoumbilicalis
Delbeti

J septum rectovesicale
Denonvilliersi

Q septum
vesicovaginale

spatium retropubicum
Reztil

— epicystostomie

P | Rez panvi muze




e v

MocCovy mechyr — pobrisnice

fossae paravesicales

REZ ZENSKOU PANVI

& excavatio rectovesicalis
(Prousti)
— nejhlubsi misto pobrisnicové
dutiny u muze

1
— dotyka se vrcholu méchyrkovych s\ \; |
zlaz :
Q excavatio vesicouterina
(Dunni-Meiringi)
Q excavatio rectouterina
(Douglasuv prostor)
— nejhlubsi misto pobfiSnicové
dutiny u zeny

’

— dotyka se zadni posevni _— 6 / spatium retropubieum (pracvesicale)

| / mo¢ovy méchyi T / vaz o za motovym méc hyrem prostato u u muz uie

klen by 2/ prostata T/ vaz a motovym méchy ?em urethrou u Zeny
2' / déloha 8 /vazivo tzv. perinedlniho klinu u Zen v(mcz zadnf sténou
v 3 / rectum vag rekte: m)

— punkce pres pochvu 4 / perioneun 9/ septum rctovesical u e

§ / fascia vesicoumbilicalis 9" / septum rectovaginale u Zeny



Mocoveé trubice

3

delSi (20 cm)
uzsi

2X zahnuta

4 zuzeni

4 casti
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Sirsi (6-8 mm)

prima

nachylnéjsi k infekcim
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3 Casti
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4 URETER

URINARY
BLADDER

TRIGONE

URETHRA

URETHRAL

’\ EXTERNAL
1h ORIFICE

URETER

URINARY

TRIGONE BLADDER
DETRUSOR MUSCLE
(INTERNAL URETHRAL
PHINGT
PROSTATIC SHNGTES]
URTHRA
PROSTATE
GLAND
BULBOURETHRAL
GLAND MEMBRANOUS
URETHRA

PENILE
URETHRA

PENIS

EXTERNAL
URETHRAL
ORIFICE



Mocove trubice
. 9

— v Intramuralni casti prechodni epitel

— dale pokracuje vicevrstevny dlazdicovy
nerohovejici

+ J
— prvni 2 casti prechodni epitel
— dalsi 2 casti dale vicevrstevny cvlindricky

— ve fossa navicularis vicevrstevny dlazdicovy
nerohovejici

— ve vnejsim usti_vicevrstevny dlazdicovy rohovejici




Zenska mocova trubice
Urethra feminina

ostium urethrae internum (trigonum vesicae)
— accipiens, evacuans

pars intramuralis — ve sténe mocoveho méechyre
— prechodni epitel
pars pelvica

pars perinealis — v hiatus urogenitalis panevniho
dna

— vicevrstevny dlazdicovy nerohovejici epitel

ostium urethrae externum — ve vestibulum vaqginae
na papilla urethralis

vyzdvihuje carina urethralis na predni stene pochvy




Svaly mocopoavniho

% , - , d =
Zenska mocova tru i g
podélné nizké Fasy y

— crista urethralis na zadni stél

tunica mucosa .
— lacunae urethrales (Morgagr <"
— glandulae urethrales — mucir
tunica spongiosa

— zilni pleten, elasticka viakn
— glandulae et ductus parauret
tunica muscularis

— vnitrni podélna vrstva hladké svaloviny

— kruhova kosterni (m. sphincter urethrae, m.
compressor urethrae a m. sphincter urethrovaginalis)

Vaginal
wall

o SR

o TR Compressor

A\ @ N urethrae
A\ \
. \'\‘ Lo Al ..i
\ ¢ \

- b s |

o ' Sphincter

4 J

lagina S
& urethrovaginalis



http://iwww.udel.edu/biology/Wags/histopage/colorpage/cu/cufup.GIF



Zenska mocova trubice — zasobeni

« Tepny: vetve z a. vesicalis Inf. et a. vaginalis

A4

Zily: — plexus venosus vesicalis
— plexus venosus vaginalis
— VV. pudendae Int.

« Miza: n.l. iliaci int. + ext.

e Nervy:

— autonomni a viscerosenzitivni: plexus hypogastricus
Inf. — plexus vesicalis, plexus uterovaginalis — nn.
vaginales

— somatomotoricka vlakna: z S2-S3 cestou n.
pudendus pro kosterni sverace




Kontinence u zeny

* neni hladky sverac v mocovem mechyri
» 2 slozky:
— elastickeé vazivo mocove trubice + napln zil
Vv tunica spongiosa
— kosterni svéera¢ mocove turbice

» tzv. ,periurethralni svalstvo” pri rychlem
zadrzeni moce a pri konci moceni
— m. levator ani (S3-5S4)
— m. bulbospongiosus (n. pudendus)



Vysetreni

endoskopie
urethrocystografie
cystoskopie
vysetreni mikce




Ureter fissus




Nemoci mocovych cest

nefrolitiaza

hydronefroza

ruptura panvicky

vezikoureteralni reflux

uroinfekce

urolitiaza + renalni kolika

divertikly

nadory (papilomy, papilokarcinomy)



Normal kidney Hydronephrosis

Minor calyx Distended

renal calyces

Distended
renal
pelvis

Renal pelvis

Ureter
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-~ Metallic orthopedic
pins

Urinary bladder

Foley catheler
ballocon




LeCebne zasahy

* LERYV (litotripse extrakorporalni razovou
vinou) = ESWL (extracorporeal shock
wave lithotripsy)

* URS (ureteroskopicka lithotripse)

* sondaz mocovodu (endoskopicke
zavedeni stentu)



Vyvoj ledviny

Pronephros

Mesonephric g |
tubules “‘

Mesonephros

| Allantois

‘ Metanephros
Cloaca

Nephrogenic
cord

Mesonephric duct

@ 1994 Phlhppe Jeanty



Vyvoj ledviny

 vznik z intermedialniho mezodermu

* podélneé vyvyseni mezodermu po obou stranach
dorzalni aorty — urogenitalni lista —
nefrogenni provazec — vznik mocoveho /
vyluCovaciho ustroji
— genitalni lista — vznik pohlavniho ustroji

neuralni valy

intraembryonalni
somalicky mezoderm

intraembryonalni
splanchnicky

mezoderm | -
D intraembryonalni

celom







Fig. 3 - Isolation of the nephrogenic cord g Fig. 4 - Isolation of the nephrogenic cord
(stage 11) (stage 12)

E:1mm 1r||'|m Enl'nm Er:'nm IZ||.1 mim 1r||'|m Enl'lm E-nl'um
1 Meural tube 5 Yolk sac (umbilical vesicle)
2 Amniotic cavity 6 HNotochord

2 Dermatomyome I Aorta

4 MNephrogenic cord that has moved 8 Intraembryonic coelom

away from the paraxial mesoderm
(somite) (black arrow)




4 zaklady vylucovaciho ustroji

metanefrogenni blastém
—nefron (Bowmanovo pouzdro a tubuly)

ureterovy pupen
— sberaci kanalky — mocovod

cévy — vetve z dorzalni aorty

bunky z crista neuralis (regulace, sekrece)



Pronephros = Predledvina

&

pl. pronephroi (/

tvori vy
u Clove
stopky

ucovaci ustroji u kruhoustych (mihule)
Ka poprve popsal Janosik

Kranialnich 12-13 prvosegmentu

od 21. dne (4 prvosegmenty) v krcni krajine
rudimentarni, zahy zanikaji

tubuli pronephrici

ductus pronephricus pretrvava do dalsiho

stadia



Section through pronephros

Somite Ectoderm g Pronephric

Intermediate mesoderm duct forming

(nephrotome)

Pronephric tubule

Pronephric duct

Dorsal aorta
Glomerulus

Coelom

Topography of pronephros, mesonephros,
and metanephric primordium

Pronephric tubules
degenerating

Foregut Mesonephric duct

Hindgut Mesonephric tubules

, in nephrogenic tissue
Allantois

Ureteric bud

Cloacal membrane (metanephric duct)

Cloaca Metanephrogenic lissue

Section through mesonephros
Somite

Dorsal aorta
Glomerulus

Posterior
cardinal vein

Mesonephric
duct

Mesonephnic
tubule

Genital ndge

Coelom

Gut—




Mesonephros = Prvoledvina

vyluCovaci ustroji u paryb a ryb

zakladem je nefrogenni blastém (intermediarni

mezoderm)

vacek se protahuje k ductus mesonephricus

Wolffi

— ve stadiu 27-28 prvosegmentu vrusta do
kloaky

od asi 23. dne do konce 3. meésice

corpuscula mesonephrica (glomerulus) + tubuli
mesonephrici (pfiblizné 20)
kaudalni ¢asti vyvodu — zaklad hlavy nadvarlete



Nephrotome
region

Gut

Allantois

Somites

Mesonephric
region

Metanephric

region
Ureteric
bud

Degenerating

nephrotomes -
i N
nephric Amman
duct

Mesonephric tubules

Uninduced
intermediate
mesaderm

Cloaca

Glomerular capsule

Aorta

LT

Glomerulus Posterior cardinal vej

Mesonephric
duct 3

' Subcardinal vein

Gut ;1--.”_.,“‘L

. |
WrawT ey
"

1
L] -
I|..._---. 1:-

Gonad

Mesonephric
duct

Metanephogenic ;
blasterna

Ureteric

bud




Ductus mesonephricus Wolffi
(Prvoledvinny vyvod)

vznika v intermedialnim mezodermu

slepe shora jako vyvod pronephrol

kaudalne pokracuje jako vyvod mesonephrol
doroste a usti do kloaky

zasadni pro vyvo] muzskych pohlavnich
vyvodnich cest

z dolni Casti se vytvori diverticulum
metanephricum (ureteralni/mocovodovy

pupen)



MUZSKE

POHLAVNI
et ORGANY
meéchyrkova -
zlaza
predstojna - - R
zlaza >
~ PYyJ
bulvo-trubicova ——
Zlaza v .
| mocova
trubice

\
.| “Sourek
nadvarle varle

chamovod /



Ductus mesonephricus Wolffi
a ureteralni pupen

« O — trigonum vesicae, ureter, pelvis
renalis, calices, ductus papillares, ductus
colligentes
— vyvojoveé rudimenty: epoophoron, ductus

longitudinalis Gartneri

« & totéz + vyvodni pohlavni cesty (ductus
epididymidis, ductus deferens, ductus
excretorius glandulae vesiculosae, ductus

ejaculatorius)



Metanephros = Konecna ledvina

blastema metanephrogenicum (metanefrogenni

blastém) 3.-5. bederniho prvosegmentu

— vyvoj zacCina na konci 5. tydne

— béhem vyvoje dochazi k relativnimu vzestupu
ureteralni pupen vrusta do blastému —
metanefrogenni CepiCky (galea metanephrogenica)
— vzajemna indukce (nezbytny tesny kontakt)
ureteralni pupen — mocovod, panvicka, kalichy,
kalisky, papilarni vyvody az po sberaci kanalky

metanefrogenni blastém — nefron
relativni vzestup: 5.-9. tyden
funkcni od 9. tydne




Apparent “ascent and rotation” of the kidneys in embryological development

6 weeks 7 weeks 9 weeks
Aorta X
Aorta Kidney
Kidney 3
(metanephros) Kidney Renal
pelvis
Renal pelvis Renal pelvis
i Ureter
Umbilical Umbilical
artery artery
Ureler
Urinary bladder
Frontal view Frontal view Frontal view

Kidney

) e N Aorta

Aorla 3 / i .::: j .l R X
S ' 4 Renal
Kidney pelvis

Urogenital
arterial rete
Renal artery

Umbilical artery Renal pelvis

Cross section Cross seclion Cross section . N;



Abdominal ostium
of uterine tube

Gonad

= Paramesonephric
Z duct
(Mdallerian)

Cortical cords
of ovary

Mesonephric
duct
(Wolffian)

<Y~

Mesonephros

Mesonephric
duct

Uterine canal

" Paramesonephric

tubercle



Vyvojove vady

« atypické tvary (lalu€kova, podkovovita, zdvojena,
esovita, kolacovita...)

 cysticke, polycysticke ledviny

* ageneze ledviny

» dysplazie ledvin

» ektopie ledviny (ren dystopicus)

ren renculisatus ren sigmoideus

ren arcuatus i i
podkovovitd ledvina ren duplex o fntoomls

horseshoe kidey



Crossed ectopia of the right kidney

Renal fusion

Pelvic
cake or
lump

kidney

T —

Ventral
position of

renal pelvis

Lateral X \

position of

renal pelvis N

vic kidney
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Kumar et al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition.



Prenatalni diagnostika

ledviny jsou zobrazitelne ultrazvukem od 12.-15. tydne

cilem je odhaleni vyvojovych vad
— dysplazie ledvin, poskozeni funkce ledvin, hypoplazie plic

Oligohydramnion

— primarni poskozeni ledvin, sekundarné plic (souCast syndromu
Potteroveé )

Cysticka dysplazie ledvin
— zvySeneé riziko rozvoje Wilmsova nadoru (nefroblastomu)

Hydronefroza
— vznik pfi obstruktivnich nefropatiich



Sinus urogenitalis

* 6. tyden: spojeni septum uroretale a membrana
cloacalis —

— membrana urogenitalis
— membrana analis

 sinus urogenitalis primordialis

— canalis vesicourethralis
 pars vesicalis
 pars urethralis

* sinus urogenitalis definitivus
— pars pelvica
— pars phallica



Mesonephric
duct

Allantois

Primitive
urogenitall

Mesonephric
duct

Bladder

sinus
Perineal
Cloacal Hindgut Uror:ctal Anorectal body
membrane septum canal

Division of the cloaca by the urorectal septum

— Mesonephric

Urogenital sinus and rectum

Mesonephric

Allantois _ P
x\ % duct ) e i duct
L i Urinary bladder - 3
Conital . portion of the — Metanephros
e ' T Hindgut urogenital sinus —————— i
tubercle t % . 2
Ciritl — Metanephric
eni .
_ Urorectal ttlnborflc % duct ifused)
N fold/septum ==y P \
Cloaca 7 : Urorectal fold
o Metanephrogenic Rectum
< e lissue
Perineum
| | Y b Pelvic/genital
C oa(l.a g1e.tanep ric portion of 5 S
membrane uct urogenital sinus e

P LTW.'»’



Funkcni deleni sinus urogenitalis

3 Casti:
* horni (pars allantoica) — urachus —
zanika

 stredni (canalis vesicourethralis) —
mocCovy mechyr, mocova trubice zeny

 dolni (pars pelvica et pars phallica) —
mocova trubice zeny, vetsina mocove
trubice muze, predstojna zlaza a
bulvotrubicova zlaza



Vyvoj vyvodnich mocovych cest

mocovy mechyr
— ze sinus urogenitalis - pars vesicalis canalis vesicourethralis
— urachus
— oddéleni vyvodu mocovych a pohlavnich cest
— podklad trigonum vesicae z materialu Wolffova vyvodu
zenska mocova trubice

— vetsi proximalni Cast z pars urethralis canalis vesicourethralis — vystlana
prechodnim epitelem

— mensi distalni ¢ast z pars pelvica sinus urogenitalis — vystlana
vicevrstevnym dlazdicovym nerohoveéjicim epitelem
muzska mocova trubice

— zadni sténa pars intramuralis + horni poloviny pars prostatica (nad vyusténi
pohlavnich cest) z materialu Wolffova vyvodu

— dolni polovina pars prostatica + pars intermedia u.m. z pars pelvica sinus
urogenitalis

— pars spongiosa u.m. + gl. bulbourethralis Cowperi z pars phallica sinus
urogenitalis

— koncova cCast v zaludu z ektodermové glandularni ploténky



Gonad

A Allantois%,:i B
Urogenital
NS Mesonephric
Mesonephros T
gl canepheos Metanephric
duct o
Ductus deferens ':l":d'lanent
(mesonephric duct) : "eﬁ
Allantois Metanephros (metanephros)
Urinary
bladder
Urethra D

Penis

Mesonephric
duct

Metanephric
duct



Vyvojove vady
uterer duplex, ureter fissus
exstrofie moCoveho mechyre
ageneze mocoveho mechyre
ektopie mocoveho mechyre
zdvojeni mocoveho mechyre
fistula congenita vesicouterina / vesicovaginalis
cysta urachu
sinus urachu
pistel urachu
hypospadie / epispadie




Incomplete duplication of ureter Anomalies of renal pelvis and calyces

Duplicated
renal pelvis

Bifid ureter:
Duplicated ureters
unite at variable
distance between
kidney and bladder

Supemumerary
right kidney



