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Funkce mocového systému

1. Regulace objemu a tlaku krve

2. Regulace koncentrace sodikovych, draslikovych, chloridovych a
dalsich iontl v krevni plazmé

3. Stabilizace pH krve

FILTRATION

(from capillaries
into nephron)

4. Zadrzeni Zivin

5. Detoxifikace (spolu s jatry)




Soucasti mocového systému

Stroma

‘Ledvinné pouzdro

husté vazivo (fibroelastickeé)
vrstva myofibroblasti

Intersticidlnistroma

Ledviny ridké vazivo (fibroelastické)
Parenchym
U -‘Nefrony

tvar fazole . v ’ ’
retroperitonediné SbeI"GCI, kanalky
11 x 4-5x 2-3 cm 'Cevy

\

Mocovody

Mocovy méchyr | > Vyvodné cesty

Mocova trubice




Ledvinné pouzdro

Husté fibroelastické
vazivo
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Celkova organizace ledviny

Lateradlni

Medidlni

Hilus - portdl pro cévy, nervy a mocovod

Ledvinny sinus - hloubéji od hilu

Ledvinna panvicka - expanze mocovodu, navazuji kalichy a kalisky
Parenchym ledviny - dreri + kira



'Kﬁra (subst. cort.)
*Dren (subst. med.) Lobularni struktura ledviny

Renadlni sloupec
(Bertini)

Extenze kiry do dfené

Renalni

pyramida
10 to 18 v ledviné




Baze

Pyramida

Bellinih
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Renadlni sloupec

Extenze kiry do drené _
Renalni

papila

Area cribriformis

. Kalisek

Renalni
yramida
10 to 18 v ledviné




Dren ledviny




Cortex
corticis

Pars radiata
corticis
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Kira ledviny
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Jif" ; Korovy labyrint

(stodené &dsti kandlki)

Ledvinna téliska
Corpusculi renis

¢ (pokracovani sbéracich

kandlkd ze drené )



Mocotvorna slozka|= Funk&ni jednotka
o i )
télisko
> Klira
distal
tubule
J
)
> Dren

Ductus papillares Bellini

110 1,4 miliond
nefront e Nefrony X Sbéraci kandlky
v jedné ledviné Kalisek Odlisny vyvojovy zdklad

Area cribriformis



Nefron

Korové nefrony
85% of nefroni
Juxtamedularni nefrony
15% of nefront

Cortical
nephron
[ Collecting
duct
Renal —
cortex
nephron
Renal —
medulla )
Papillary duct




Nefron - Ledvinné télisko (corpusculum renis)

Ledvinné Proximal convoluted Distal convoluted

télisko tubule tubule

Cortex
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o Collecting tubule from

Thick desoend‘“gll ) “‘“--—- : .:-1 adjacent nephron

Medulla

Collecting duct

Papilla



Nefron - Ledvinnée télisko 1

Glomerulus - klubi¢ko anastomdzujicich kapildr
Bowmanovo pouzdro (capsula glomeruli)

Distal tubule
<G Macula densa
e of distal tubule
Afferent —___ v IO
arteriole R Efferfant
arteriole

Juxtaglomerular

Misto vstupu a vystupu
cells (modified

Vaskuldrni aferentnicha

smooth muscle) p6| eferentnich arteriol —x
Bowman'’s Viscerdlni
capsule li
(parietal ist
layer) (podocyty) £
B8
Parietdlni o
list o
o
~
Mocova :
(Bowmanova) g Mocovy  Misto odstupu v
dutina / p6| prximdlniho tubulu
Brush border & /Proximal
(microvilli) o = convoluted

tubule



Nefron - Ledvinné télisko 2

Parietal Peritubular Visceral Glomerular Urinary Proximal
layer capillary layer capillaries space tubule




Nefron - Glomerulus 1

Endotelie + Bazalni membradna + Podocyty + Mesangidlni buriky

Endotelovd b.

VybéZky podocytu

Bazalni lamina

VybeZzky
Mesangialni buriky podocytu

- Kontraktilni — receptory pro angiotensin |
- Mechanicka podpora

- Fagocytoza
- Produkce Chemicchh mediatoru - contain fibronectin (bind them to cells) -
. . - meshwork of Type IV collagen and lamininin a matrix
(cytokiny, prostaglandiny, ...) contg (-) charged heparan sulfate that restricts passage of cationic

molecules -



Nefron - Glomerulus 2




Lamina rara externa
interna

Lamina densa
Lamina rara

Fenestrum

(about 80 nm)

Glomerulus 3

ky podocytu
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Nefron - Glomerulus - Podocyt 2

i

Filtraéni $térbina s 6 nm

filtracni membrdnou
Plasma D
' ‘
E VybéZky podocytu
Fenestrum = i+ —p
) ety M

Primarni vybézky
X

Sekundarni vybézky

Pedicel

Fenestrated
endothelium

% Filtration
slit diaphragm

endothelium

process
(pedicel)

4~ Filtration
slit

/ Podocyte
j cell body

process



Nefron - Glomerulus - Podocyt 3
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.Octopus-like cell




Nefron - Tubularni éast 1

Renal Proximal cenvoluted Distal convoluted
corpuscle tubule tubule

Collecting tubule from
adjacent nephron

‘Pars convoluta
‘Pars recta

Medulla

*Tenky segment

Collecting duct




Nefron - Tubularni éast 2

Proximdlni tubulus - pars convoluta + recta
= délka asi 14 mm

Renal Proximal convoluted Distal convoluted
corpuscle tubule tubule

Collecting tubule from

Thick desce[’lqing\_lim adjacent nephron

Collecting duct

Reabsorpce

 Na, K, H0,
aminokyseliny, proteiny




Ini tubulus

ima

Prox




Nefron - Tubularni éast 3

tloust'ka asi 15 um

Renal Proximal convoluted Distal convoluted
corpuscle tubule tubule
\

-~ Collecting tubule from
;. adjacent nephron

Collecting duct

Reabsorpce
H,O



Nefron - Tubularni cast 4

Henleova klicka - Tlusty segment + Proximdlni tubulus - pars convoluta + recta
tloust’ka asi 30 um

Renal Proximal convoluted Distal convoluted
corpuscle tubule tubule

Colecting tubule from
adjacent nephren

Colecting duct

Papilla ol

Reabsorpce
Na, K, CI




Proximadlni a distdlni tubuly




Kira
Proximdlni X Distdlni tubuly (7:1)




Nefron - Tubularni cast -
Juxtaglomeruldrni aparat 1

Distal tubule

Juxtaglomerular ‘

cells Do ! Do

Afferent 0 Efferent

arteriole arteriole

Extraglomerular
mesangial
cells

Bowman's —\|

space

Intraglomerular \Qy

mesangial cells .2\
r 2

Glomerular
capillaries

Macula densa

Monitoruje osmoticky tlak tekutin v nefronu
a vysila ,signdly" k Juxta bunkam

Juxtaglomerularni burky
Monitoruji krevni tlak v afferentni arterile
a sekretuji renin. Renin konvertuje angiotensin
na ang I, ktery je ddle v plicich ménén na ang II.
Angiotensin IT vyoldvd vasokonstrikci a tim
zvysSeni krevniho tlaku.

Extraglomerularni mesangialni b.
(Lacis bunky)



Nefron - Tubularni cast -
Juxtaglomerularni aparat 2

Macula densa

CAPILLARY
OF GLOMERULUS

Y-

Kl

*l ‘ :}cls
.
L

PODOCYTE
NUCLEUS

GELLS
NN ‘ |

"% \JUXTAGLOMERULAR

Proud krve




Juxtaglomerularni buriky

il A Mac’l]ta
¥ depsal




Sbéraci kandlky a vyvody

Cortical + Medullary + Papillary = délka celkem asi 20 mm

40 pm 200 -300 um

Renal Proximal convoluted Distal convoluted
corpuscle tubul tubule

Collecting tubule from
adjacent nephron

Medulla

Collecting duct

Papilla

Brani ztratam vody

Reaguji na ADH (antidiureticky hormon) hypofyzy
ADH zvysSuje permeabilitu pro vodu a tim jeji
reabsorpci

Celkovy objem moci tak klesa

Alkohol inhibuje produkci ADH — méné vody je
reabsorbovano - dehydratace




Podélny rez sbéracimi a proximalnimi kandlky
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Rendlni Zila

Rendlni
arterie

Krevni obéh ledviny

Vena cava inferior

Brisni aorta



Krevni obéh ledviny

Venae interlobulares

Arteriae interlobulares

Arteria renalis Vena arcuatis

Arteria arcuatis

Aorta —> Renal —> Segmental —> Interlobar —> Arcuate —> Cortical radiate — Afferent

artery artery artery artery artery arteriole—l
Glomerulus
(capillaries)
Inferior Peritubular
vena <— Renal <— Interlobar «— Arcuate «— Cortical radiate «— capillaries <— Efferent
cava vein vein vein A vein A and arteriole

vasa recta




Krevni obéh - Aferentni + eferentni arterioly




Krevni obéh - Peritubularni kapilary

Cortical radiate
arteries

Key:
‘@ ==P = Glomerular filtration

Q == = Tubular resorption

© =P = Tubular secretion

Afferent arteriole

Glomerular capillaries

Efferent arteriole

Glomerular capsule

Rest of renal tubule
containing filtrate

——— Peritubulérni kapilary

c Navazuji na eferentni
To cortical arterioly kortikédlnich nefrond
radiate veins 'ank),’ ﬂClk, fenestrace
-absorbuji tekutiny
\l -jejich endotelie produkuji
erythropoietin (?)

Urine



Cortical
v, INephron

Colleu:nng I ]
Tubule

Krevni obéh - Vasa recta

Interiobular
Artery and Vein

\J' Juxtomedullary [
% Nephron \\

‘navazuji na eferentni arterioly juxtamedullary
nephron

tenkosténné cévy s klickou

-délka 10-25 mm

-Casti koncentracniho systému ledviny
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Vyvodné cesty

‘Ledvinné kalichy (malé a velké)
‘Ledvinnd panvicka

*Mocovody

*Mocovy méchyr

-Mocova trubice

v s . Ureter H&E
Spolecna organizace ‘
(kalichy, pdnvi¢ka, moovody, méchyr) EIE Dy ronstiona
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*Sliznice (Mucosa) oo T NN R
Epitel (prechodni) ' |
Bazdlni membrdna ke, 00
Lamina propria/submucosa

8 ™~
*Tunica muscularis (hladka svalovina) ' S
‘Lamina adventitia/serosa e

« adventitia



Ledvinné kalichy a panvicka

*Minimadlni lamina propria/submucosa

- Tenkd tunica muscularis

Tunica adventitia - misi se s tukovou
tkani rendlniho sinu




S Mocovody
| e B0, (délka asi 25-30 cm)
Lumen

Adventitia

Cirkularni m.
(vn& &)

XS o

5 5 :

g J -— Longitudindini m.
} \ (vnitini)

'j" Epitel

(3-5 vrstev)

| Propria
(fibroelastické v.)

A

A 4

*Mo¢ z pdnvicky do méchyre

*Stény jako pdnvicka

*Sténa se ztlust'uje smérem k méchyri
‘Peristaltika




Mocovy méchyr

s Silnd ftunica muscularis - pri orificium

; urethrae int. > m. sphincter vesicae.
} Epitel

”!.—r’

Lamina
propria

Hladka
svalovina

ongitudindlni+cirkuldrni+longitudindinf
tenkd + tlustd + tenkd

> Epitel prechodri

Bazdlni membradna

Lamina

adventitia Lamina

propria




Mocovy méchyr

Parietal peritoneum

Ureter
Rugae
Detrusor muscle

A [ =

Ureteric openings 7N

Bladder neck
Internal urethral sphincter

M. sphincter urethrae
externus

Urogenital diaphragm =~ T— =
Urethra

External urethral—/
orifice

(b)




Zenska mocova trubice
(délka 4-5 cm)

.l/.

Prechodni epitel

‘Prechodni + vrstevnaty dlaZzdicovy ep.
-Zrasend mucosa (fibroelastickd propria)
Dvouvrstva tun. muscularis

‘Littreovy Zlazy



Muzska mocova trubice
(délka 15-20 cm)

Pars prostatica - prechodni ep., vyvody prostaty
Pars diaphragmatica - vrstevnaty cylindricky ep., M. sphincter urethrae externus
Pars cavernosa et bulbaris - vicerady cylindricky + vrstevnanty dlaZdicovy ep.

Spongy - penile

A - Tunica albuginea
C - Corpus spongiosum (toporivé) Fossa navicularis
éipky - Littreovy zldazy Vrstevnaty dlazdicovy epitel




Dialyza x Transplantace ledviny x Regenerace ?

Detaching o= Ve
Q, Podocytes | < iag




Dékuji za pozornost !

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



