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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

Ledviny

pdrové
tvar fazole
retroperitonedlné
11 x4-5x 2-3 cm

Stroma

‘Ledvinné pouzdro

husté vazivo (fibroelastické)
vrstva myofibroblastl

Intersticidlni stroma
ridké vazivo (fibroelasticke)

Parenchym
‘Nefrony
*Sbéraci kandlky
-Cévy

Mocovody

Mocovy mechyr

Mocova trubice

> Vyvodné cesty




Ledvinné pouzdro

Husté fibroelastické
vazivo



Celkova organizace ledviny

Lateradlni

Medidlni

<IIIIIIIIIIIIIII

Hilus - portal pro cévy, nervy a moc¢ovod

Ledvinny sinus - hloubéji od hilu

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



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

Rendlni sloupec
(Bertini)

Extenze kiry do dfené

Renalni

pyramida
10 to 18 v ledviné




‘ Pyramida

Bellmlho kanalky

Renadlni sloupec

Extenze kiry do dfené

Rendlni
papila

Area cribriformis

" . Kaligek

Renalni

yramida
10 to 18 v ledviné




Dren ledviny
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Cortex
corticis

Pars radiata
corticis

Kara ledviny

b Korovy labyrint

(stodené &dsti kandlki)

Ledvinng téliska
Corpusculi renis

¥ (pokracovani sbéracich

kandlku ze drené )
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Mocotvorna slozka|= Funkéni jednotka
ledvinné L
télisko
> Kiira
listal
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Ductus papillares Bellini

110 1,4 miliont

nefrond . Nefrony X Sbéraci kandlky
v jedné ledviné Kalisek Odligny vyvojovy zdklad

Area cribriformis



Nefron

Korové nefrony
85% of nefronl
Juxtamedularni nefrony
15% of nefrond

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

Papillary duct




Nefr'on - Ledvinné telisko (corpusculum renis)

Ledvinné Proximal convoluted Distal convoluted

telisko tubule tubule

B Cartex

Collecting tubule from
adjacent nephron

Thick ascénding frab—--_] | Medlia

Collecting duct

Papilla



Nefron - Ledvinné télisko 1

Glomerulus - klubi¢ko anastomézujicich kapilar
Bowmanovo pouzdro (capsula glomeruli)

Distal tubule ol
e acula densa
(ESTST of distal tubule
Afferent —___ el )
arteriole ; : e Efferent
- arteriole

Juxtaglomerular
cells (modified
smooth muscle)

Misto vstupu a vystupu

Vaskuldrni aferentnich a
eferentnich arteriol -

P6| A
Bowman’s Visceralni
capsule .
(parietal list
layer £
yer) (podocyty) <
B
Parietalni o
i (@)
list S
~
Mocova
(Bowmanova) Mocovy  Misto odstupu v
dutina pél prximdliniho tubulu
Brush border [ e Proximal
(miCI’OVi"i) : convoluted

tubule



Nefron - Ledvinné télisko 2

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




Nefron - Glomerulus 1

Endotelie + Bazdlni membradna + Podocyty + Mesangidlni buriky

Endotelova b.

\¥
N

VybéZzky podocytu

7

Bazdlni lamina

Vybezky
Mesangialni bufiky podocytu

- Kontraktilni — receptory pro angiotensin Il
- Mechanicka podpora

- Fagocytdza
- Produkce Chemicky’ch mediatoru - contain fibronectin (bind them to cells) -
. . - meshwork of Type IV collagen and laminin in a matrix
(cytokiny, prostaglandiny, ...) contg (-) charged heparan sulfate that restricts passage of cationic

molecules -



Nefron - Glomerulus




ron - Glomerulus 3 e om

Lamina densa
/ Lamina rara interna
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Bazdlni lamina
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VybéZky podoc

-

Fenestrum
(about 80 nm)

A

Filtraéni $térbina s 6 nm
filtraéni membrdanou

v

Fenestra: 70 - 90 nm
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Fenestrum

3‘

T

v

Filtraéni $térbina s 6 nm
filtraéni membrdnou

Vybézky podocytu

Primarni vybézky

X

Sekunddrni vybézky

Nefron - Glomerulus - Podocyt 2

Pedicel

% Filtration
slit diaphragm

Fenestrated
endothelium

T Filtration
slit

Podocyte

endothelium cell body

Secondary
process
(pedicel)

process



Nefron - Glomerulus - Podocyt 3
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Nefron - Tubularni éast 1

Renal Proximal convoluted Distal convoluted
corpuscle tubule tubule

T Cortex

Collecting tubule from
adjacent nephron

‘Pars convoluta
‘Pars recta

Medulla

*Tenky segment

Callecting duct




Nefron - Tubularni éast 2

Proximadlni tubulus - pars convoluta + recta

Renal Proximal convoluted
corpuscle tub

Distal convoluted
bule

Thick descending i

Thi

Collecting duct

Reabsorpce

# Na, K, H,0,
aminokyseliny, proteiny

= délka asi 14 mm

| J‘<— Karta&ovy lem (mikrolky)

)

Bazalni labyrint =» Q S0




I tubulus

imaln

Prox




Nefron - Tubularni éast 3

tloust’ka asi 15 pm

Renal Proximal convoluted Distal convoluted
corpuscle tubu\g /tubule

-~ Collecting tubule from
:, adjacent nephron

Collecting duct

ity

Papilla Comater

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 tubu\g /tubu!e

Collecting tuoule from
djacent nephron

T el

Reabsorpce
Na, K, Cl




Proximadlni a distdlni tubuly




Kira
Proximdlni X Distdlni tubuly (7:1)




Nefron - Tubularni cast -
Juxtaglomerularni aparat 1

Distal tubule

Juxtaglomerular ‘

colls Do ! Do

Afferent 0 Efferent

arteriole arteriole

Extraglomerular
mesangial
cells

Bowman's

/
space Q
\ \\\Lﬁ &
Intraglomerular \Qy
mesangial cells -2
7>

Glomerular
capillaries

Macula densa

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

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

Extraglomeruldarni mesangialni b.
(Lacis buriky)



Nefron - Tubularni ¢ast -
Juxtaglomeruldrni apardt 2

Macula densa
Modifikovany DT v blizkosti vaskuldrni pélu

). R ~ CAPILLARY

OF GLOMERULUS Proud krve
% WJUXTAGLOMERULAR |

GELLS
» \ ] 5 |
. a A

]

N
w -
4

PODOCYTE
NUCLEUS




Juxtaglomerularni burky

“‘A .‘D‘a-

Mac uta*'.
¥ densa




Sbéraci kandlky a vyvody

Cortical + Medullary + Papillary = délka celkem asi 20 mm

40 um 200 -300 um

Renal Proximal convoluted Distal convoluted
corpuscle tubule tubule

< Collecting tubule from
adjacent nephron

Medulla

Collecting duct

Brani ztratam vody

Reaguji na ADH (antidiureticky hormon) hypofyzy
ADH zvySuje 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 proximdlnimi kandlky




Rendlni Zila

Rendlni
arterie

Krevni obéh ledviny

Vena cava inferior

N

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 J
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 - Peritubuldrni 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

——— Peritubularni kapilary

c Navazuji na eferentni
To csilcal arterioly kortikélnich nefrond
radiate veins ’niZk),' tlak, fenestrace
*absorbuji tekutiny
\l -jejich endotelie produkuji
erythropoietin (?)

Urine



Cortical

w0 V4 b <
Krevni obéh - Vasa recta
' Arteey and Ypin
| \! ‘navazuji na eferentni arterioly juxtamedullary
7/ V nephron
N :‘:&orfg:dullury . k v ’ 4 kl eV k
S g N tenkostenne cevy s klickou

*délka 10-25 mm
-¢asti koncentracniho systému ledviny

g ,

!

Collecting
Tubule




Vyvodné cesty

*Ledvinné kalichy (malé a velké)
*Ledvinnd panvicka

*Mocovody

*Mocovy méchyr

*Mocova trubice

v o . Ureter H&E
Spolecna organizace ‘
i ANVié ¢ schvr e SRS TN transitional

(kalichy, panvicka, moc¢ovody, méchyr) G, transkion:

,, , r‘“‘ L"_":'\‘:"’. ‘\ .‘s. = - ;)l’)- ! ’ " ;-/,‘. )
*Sliznice (Mucosa) N R L e
Epitel (prechodni) ' ;
Baqunl memlqrana e, SIS
Lamina propria/submucosa

- ™
*Tunica muscularis (hladka svalovina) ' ~u
-Tunica adventitia/serosa R e

« adventitia

muscularis s



Ledvinné kalichy a panvicka

Ureter H&E

(P o ) i:: } e ‘J .. transitional

,"’*;,:'a’:',: ""‘ ‘:" - }J\.\ epithelium & (0
-ﬁ’e"-%*@"-"?.’r‘;‘mm e
o < £ v, ; ¢ :

*Minimadlni lamina propria/submucosa

- Tenka tunica muscularis

- Tunica adventitia - misi se s tukovou
tkani rendlniho sinu




S AP - - = »' X EEa s : MOEOVOdY
GO TN\, (délka asi 25-30 cm)

Lumen
Adventitia

Cirkularni m.
(vnejsi)

' _;—Longifudinélni m.
(vnitfni)
Epitel
(3-5 vrstev)

| Propria
(fibroelastické v.)

A

4

*Mo¢ z panvicky do méchyre

*Stény jako panvicka

-Sténa se ztludt'uje smérem k méchyri
‘Peristaltika




Mocovy méchyr

Silna tunica muscularis - pri orificium
urethrae int. > m. sphincter vesicae.

Hladka
svalovina

ongitudindlni+cirkuldrni+longitudindln
tenkd + tlustd + tenkd ’

> Epitel prechodni

Bazdlni membrana

Tunica

adventitia Lamina

propria




Mocovy méchyr

TR

KA LB Sl

Parietal peritoneum

Ureter
Rugae
Detrusor muscle

,f/’\“’\'”""\\\ B

Ureteric openings

Bladder neck
Internal urethral sphincter

M. sphincter urethrae
externus

Urogenital diaphragm

Urethra

External urethral—/
orifice

(b)

N




Zenska mocova trubice
(délka 4-5 cm)

‘/

Prechodni epitel

‘Prechodni + vrstevnaty dlazdicovy ep.
-Zrasena 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 - vicefady cylindricky + vrstevnanty dlaZdicovy ep.

Spongy - penile

A - Tunica albuginea
C - Corpus spongiosum (toporivé) Fossa navicularis
Slpky Littreovy Zldzy Vrstevnaty dlaZdicovy epitel




Dialyza x Transplantace ledviny x Regenerace ?

Detaching [ I
Q) Podocytes | F e




Mocopohlavni systém - Celkovy obraz

o
.
.

kS

‘e

Sweat
glands

Embryonic Mammary

epiblast glands\ * /Sebaceous glands

Embryonic % Primordial ‘Embryonic Embryonic Outer
endoderm g germcells < mesoderm e';'fu;';’:;m > Nails

Tremeeeet” /0 intermediate | | Cateral plate
*, | mesoderm mesoderm

?

Gut

Pancreas

Parameso-
nephric
ducts

Uterine tubes l d

el

Auditory Proctodeal
vesicle epithelium

Splanchnic Somatlc Myotomes Dermatomes Op_“?
mesoderm mesoderm Sclerotomes vegiale
¢ Lens
4 Inner ear Anal canal
Dermis Retina
Axial Axial of skin Epiphysis Stomodeal
Limb muscles o epithelium
Pronephros Limb - skeleton Posterior Anterior
skeleton pituitary pituitary
Neural
crest i
Sg::gl Brain Cornea Oral
Mesonephros Trunk \xCranial motor epithelium
neural nerves

Spinal motor  Schwann
nerves cells

. Pleura crest
Panetal{ Pericardium . Schwann

Metanephros Peritoneum cells

Vi5cera[{ Pleura Sensory
Vagina Mesonephric Peritoneum nerves
Uterus ducts Mesenteries Pigment Bl T

g Cranial _/ of teeth of teeth

Hemangioblastic

Ductus epididymis HSSiie S neural
crest
Juelus deierens Blood cells ganglia \> Cephalic
. Endothelium connective
Adrenal: tissue and bones
Urinary ~ cortex
bladder medulla
Epicardium
i art
Trachea Myocartiti
Lungs Wall of Endocardium Vfl)u“tﬂova tract
i alls of aortic
resplrattoryt Pharynx B ehos | Middle ear
e Auditory tube Strois o
Il Tonsils pharyngeal
Liver  Digestive Viall.of pouch
tract 9 Thyroid Pharyngel 11l Thymus derivatives

Inf. parathyroids
1V Sup. parathyroids
Post. branchial bodies

pouches




Mocopohlavni systém - Pripomenuti

Amniotic
cavity

Extraembryonic Amnion

mesoderm

Body stalk
el g

Bilaminar
Primary dlSk
villus
prima Yolk sac
yolk sz:
A Prechordal Amnion
: plate 6
Prechordal | Oropharyngeal S‘fnﬂgf‘g';gea' /
plate membrane
Primitive groove
Notochord —————y
A B
Paraxial
Primitive mesoderm  Anterior Primitive node
node visceral endoderm Notochordal
Lateral process Body stalk
plate
mesoderm Amnion
Primitive
Embryonic groove
\

ectoderm
LR
R e, _~ Extraembryonic
Extraembryonif Embryonic 4 mesoderm
mesoderm  ®, mesoderm
Y “’
“saunt® x
——— Embryonic

Cc

! Yolk sac endoderm
Caudal



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




Mocopohlavni systém - Casné formy ledvin- Pronephros

Rekapitulace tri evoluénich stadii vyvoje ledvin v
kraniokaudalni sekvenci:
‘pronephros
‘mesonephros
‘metanephros

pronephros

Pronefrogenni
ot Dermamyotome V)"VO d
Sclerotome
. Intermediate mesoderm
Nefrotomy
Dorsal aorta @ Vyvod
urete
Nefrotomy

+ ve dni 22 v cevikdlni oblasti nefrogenni listy
skupiny 7 taz 10-ti epitelidlnich bunék
napojeny na pronefrogenni vyvod

nefunkéni

mizi do 28. dne

esonephric
metanhephros duct




Mocopohlavni systém - Casné formy ledvin- Pronephros

Mys D9 - ekvivalent D27 clovéka

Somite

Dorsal acrta
Intermal
glomerulus

MNephrotome .
MNephric
tubule

~ External

| \
' } \ ¥ glomerulus
jl ;' lf ‘::__""'E ndodem

The lumen of each nephrotome opens into the pronephric duct as well as
into the body cavity. Glomeruli form as small vessels extend from the
dorsal aortae.




Mocopohlavni systém - Casné formy ledvin- Mesonephros

Segmented intermediate mesoderm
(pronephric system)

Degenerating
C nephrotomes T
Prima
Nephrotomes nephrirgduct
Mesonephric tubules —_:
Uninduced Vitelline
intermediate Metanephrogenic duct L YN
mesoderm — blastema Unsegmented *e,
\ intermediate :
- ) : mesoderm g
i Ureteric Allantois (mesonephric system)
% bud . .
. 2 *a, «s*
» L e AR T T TTTL LA
Cloacq — 10 i Cloaca
Mesonephric
- duct
Unsegmented mesoderm
(metanephric system)
Mesonephros \

Posterior
| cardinal vein

+ kaudadlni pokracovdni nefrogenni listy F
« thorakolumbdrni oblast A°”ax

* nesegmentovany intermedidrni mesoderm -
+ Ductus mesonephricus (pdrovy) - Wolfiv kandlek | oo

« exkrecni kandlky - individudiné do D. mesonephricus
* 36 to 40 tubull na kazdé strané

---------

........

. N
»,

*., capsule— =

.
g .
. .
--------------

"---....--".' Y N\
-Mesonephric -~ |

* Filtraéni funkce - mesonephrickd jednotka region L

« mesonephros is most prominent when metanephros ——— -
start toshape | Tt Mesonephric

* then they diasappear fast Gut el

D. mesonephrici pretrvdvaji u samct Subcardinal

vein




Mocopohlavni systém - Mesonephros

- Dalsi pohled

Excretory tubule )
of mesonephros Mesonephric

Urogenital diict

mesentery

Parameso-
nephric

o i
duct Mesonephric ridge

63711
Gonadal ridge /

Glomerulus

Bowman’s
A capsule

mesonephros

L1

Mesonephric tubule
—— =

T FE

Paramesone-
phric duct

Rectum

il e PR
— R G
N iy




Mocopohlavni systém - Definitivni ledviny - Metanephros

Degenerating .
nephrotomes T EN ¥
L] S - ~)
Primary — Gonad .
nephric duct i H S

Mesonephric tubules

Nephrotomes

Mesonephric
duct

Uninduced

] intermediate — g Metanephrogenic
iy mesoderm —___ N %, blastema K .
j trreenns Y
4 G et L L LT i )
7 A4 : =
/ .: Ureteric e
b’ !
» y 0,..b.u.d"___
Cloaca T

7 ~2, <
+_~—Mesonephric
v“-’;: tubules

mesenchyme

------------- .
L]

N . ) * _.’0

; Ureteric= -—Metanephric *,

%, bud mesenchyme 7
0.. 3 0... “"

Vyviji se od patého tydne

Ureterovy pupen
+

Metanephrogennni blastém
(mezenchym)

Vétveni
a

prodluZzovani

14 t0 15 x




Mocopohlavni systém - Definitivni ledviny - Metanephros

Coliecting tubules

Qutgrowing
collecting tubules

Opakované vétveni ureterového pupenu:
ureter
panvicka

kalichy a kalisky
sbéraci a vyvodné kandlky (1 az 3 miliony)

B pelvis




~ 2 hd v e o
Mocotvorna slozka|= Funkéni jednotka
ledvinné Y
télisko
X KG
I > ura
S E
listal xc
tubule .
=k /
s
1H |
collecting ‘;‘
dact
<
< —
£ S
‘..6 )& Dv v
Q > ren
= )]

Ductus papillares Bellini

110 1,4 miliont A ibrif .
nefrond rea Cr',vr" ormis Nefrony X Sbéraci k. + vyvodny kandlek
v jedné ledviné Kalisek Odlisny vyvojovy zdklad



Mocopohlavni systém - Metanephros

Nefrony

Metanephric
tissue caps
A\~

Coilectmg
A tubule B

Bowman's
capsule

Distal convoluted Distal convoluted
tubule x % us tubule

Henle's

mh  Glomerulus
loop Y

Collecting d & convoluted Bowman's

Bowman'’s
capsule tubules tubule capsule
Henle's p
loop Ascending and
descending g
D E limb of i F

Henle's loop

metanephnc blastema

W J\ collecting duct

-~ =
- \ / \\-) . .
'®) ‘ ‘ a—Cmetanephric vesicle

metanephric tubule

< é’glomerulus

Bowman s capsule

[
”%?
§ %

loop of Henle

- 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




Mocopohlavni systém - Metanephros - Nefrony

Metanephrogenic
tissue

Arched collecting
tubule

Vascular

sprouts Renal

tubule

Renal
corpuscle
Primary
Ampulla of ) Straight collecting
next order. collecting tubule
tubule
Arched \ Arched
collecting tubule collecting
Distal tubule
convoluted
tubule
D
Podocytes
Straight
collecting
tubule

Bowman'’s
capsule

Glomerulus Loop of Henle




Mocopohlavni systém - Metanephros - Nefrony

7

ﬁy Kortikalni nefrony
%

L

1 Q’uxtamedulérni nefrony

- asi 15 po sobé nésledujicich populaci nefrond
smérujicich periferné
* nejperifernéjsi nefrony jsou méné zralé




Mocopohlavni systém - Definitivni ledviny - Metanephros

N7, SR (0L R 4VjI
' ¢, A\ Ay I f

‘ {C } N\ -  §
\ 1 e 1
) — £
. .
N ‘ {
: st |
! - "
4 :~' " %
7 329 /
o 4
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v v v, 4 ar )
v
1
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Mocovy systém - Méchyr

Kloaka

Termindlni ¢dst zadniho streva + allantois

Chorion

4.5 weeks

+ ventrdlni vychlipka zadniho streva

+ vackovita struktura (respirace)

* v pupelnikovém provazci

+ proximdlni ¢dst - URACHUS - navazuje na moé. méchyr
* URACHUS - obliteruje - Lig. umbilicale medianum

Urogenital sinus
Urorectal
septum

Allantois
Urinary bladder

/ Rectum

Phallus

Cloacal

Urogenital
membrane

membrane

~ Urorectal

septum Perineum

Anal membrane

5 tydnii

6 tydni

8 tydnu

Kloaka




Mocovy systém - Méchyr + Uretery + Uretra

Zadni pohled

Posterior wall of the ‘

Mesonephric urinary bladder

duct

Ureteric Ureter

/ Mesonephric
bud

&? : A-Q
duct l D &

Trigone Chamovod

Primitivni uretra

« alantois se rozsiruje - mocovy méchyr
« kaudalni ¢dsti D. mesonephricus se zanoruji do stény méchyre - oddéluji se -
uretery + chamovody



Mocovy systém - Vrozené anomadlie

1. Ageneze

2. Duplikace
3. Anomdlie tvaru Podkovovita ledvina
4. Abnormdlni pozice
5. Vrozend polycysticka ledvina




Dekuji za pozornost !

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



