s V4

VYVOJ MOCOVEHO A POHLAVNIHO SYSTEMU

Undifferentiated

Glans area

Epithelial tag
F B Genital tubercle

Urogenital fold

Urogenital groove
Lateral part of tubercle

Anal tubercle

Anal pit

Male / ; \ Female
/ Glans

Epithelial N
/’//-(‘Of”ndl ‘Ul(‘kls\ 45-50 mm
7 AR ey o 4 (~10 weeks)
P Site of future origin of prepuce s
- Urethral fold -

- Urogenital groove . "Wags

Lateral tubercle
(corpus, or shait)

45-50 mm
(~10 weeks)

Labioscrotal swelling

Urethral folds partly —

fused (urethral raphé) .
=

Anal wbercle

Anus

Body of
clitoris

Prepuce
. Prepuce
External urethral orifice Glans of

Body (shaft) clitoris
ot penis l’\'(‘”‘l‘]'
urethral
3 y ok
Raphé orifice
of penis

Glans penis

Labia

- minora
Scrotum :
Labia

majora

Vaginal

orifice
e i
Posterior /

commuissure

Perineal raphé ’
‘*\ Perianal tissues (including /
external anal sphincter muscle)
Cochard: Netter's Atlas of Human Embryoclogy
Copyright © 2012 by Saunders, an imprint of Elsevier Inc.
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O cem dnes budeme mluvit

Vyvoj mocoveho systemu
Nefrogenni lista, urogenitalni lista
Pronephros
Mesonephros
Metanephros
Kloaka, mocovy méchyr a mocovody

Vyvoj pohlavniho systému
Indiferentni stadium gonad a vyvodnych
cest pohlavnich
Varle a nadvarle
Vajecnik, déloha, pochva
Vneéjsi genital



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 premeéni v
Za,ViS I Osti n a p O h | aVII Cochard: Netter's Atlas of Human Embryology

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




Intermediarni mezoderm, nefrogenni lista

Paraxial mesoderm

Intermediate
mesoderm

v/

aorta Internal
‘ ’ glomerulus

Nephric

14— tubule
Somatic Nephrotome External
meso- glomerulus
derm Intra-
embryonic
cavity Endoderm
Splanchnic
mesoderm oflo-R



ntermediarni mezoderm, nefrogenni lista




Systém trFi vyluCovacich organu
* PRONEPHROS: 3. - 4. tyden O ronephc sysiem)

e Docasny organ v kréni oblasti
(C2,3—-Th1)
e Zcela zanika

e MESONEPHROS: 4. - 6. tyden

* Horni hrudni—horni bederni
segmenty (Th2 —L3)
X , v v o s e s Vitelline
* CasteCne zanika —jiny osud u  duct
muze a u zeny

5. tyden

Vestigial
pronephric
system

Unsegmented
intermediate
mesoderm

(mesonephric system) Meso-

 METANEPHROS: od 5. t\’(dne Allaniols nephric
* U vyusténi mesonephros do Cloaca s
kloa ky (L4,5) Mesonephric Mesgng{:)hrio
* Definitivni ledviny — =R
Unsegmented mesoderm Ureteric bud

A (metanephric system) B
right @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins



Intermediarni mezoderm, urogenitalni lista

Urogenital mesentery\

Mesente ryl

Plica urogenitalis

Gut

Gonad

A

Excretory tubule

of mesonephros 5. ty’den

Mesonephric duct

Paramesonephric duct

Glomerulus

Bowman's
capsule

Mesonephros

Vitelline duct

Mesonephric duct
Allantois

Gonada

Ductus
papramesonephicus



Pronephros, mesonephros

Section through pronephros

Somite Ectoderm

Pronephric

Intermediate mesoderm duct forming

(nephrotome)

Pronephric tubule

Pronephric duct

Dorsal aorta

Glomerulus

Coelom >
=
Gut
Topography of pronephros, mesonephros, - 3
and metanephric primordium /,/ i

Pronephric tubules
degenerating

Foregut

Mesonephric duct

{ 74 g
N L l/ ?L,/ Mesonephric tubules
N "\ gl “. in nephrogenic tissue
\ y Ureteric bud
(metanephric duct)

Hindgut

Cloacal membrane \ )
!

Cloaca ———="

e

Metanephrogenic tissue

Section through mesonephros
Somite

Dorsal aorta

Glomerulus

Posterior
cardinal vein

Mesonephric
duct

\ Obr. 208. SCHEMA RANYCH VYVOIOVYCH FAZI MOCOVE-
\ HO USTROJI

mlt;;(lgwnhric ’) \ I zanikajici kanalky pronephros
; \ 2 ductus Wolfhi
Genital ridge —3 _ : ' 3 kanalky mesonephros
o =y T R
* | - i Cihdk R, Anatomie 2, Druhé, upravené a
Cochard: Netter's Atlas of Human Embryology 6  ziklad gonaidy

Copyright © 2012 by Saunders, an imprint of Elsevier Inc. doplnéné vydani, Grada, 2002



Mesonephric Mesonephric

Metanephros Hindout_ e o

Allantois

 URETRALNI PUPEN

* Sbéraci a odvodné kanalky ledviny
e Casti mocovych cest:

* ledvinové kalichy

* ledvinova panvicka

* mocovod
« METANEPHROGENNI BLASTEM
Urorectal
* Nefron: soptum
* Bowmanovo pouzdro —
* Proximalni tubulus Cloaca ‘

* Henleova klicka

it . ~— Metanephric
e Distalni tubulus Ureteric bud J P

blastema



Metanephros — uretralni pupen

Collecting tubules

Qutgrowing
collecting tubules

Major calyx
Metanephric blastema A\

e

.........
.......

Pelvis\¢

R0
e
........

.........

A
i

Ureter Renal
A B pelvis

) @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins







Metanephros

Metanephric
tissue caps

; %4 Nephron

vesicle Bowman's
tubule
A B c capsule

Distal convoluted

Distal convoluted tubule

tubule l Glomerulus

; Glomerulus
Henle’s

loop

Proximal

, Collectin convoluted Bowman's
Bowman’s g — cansule
tubules P
capsule HaAl&%
loop _
Ascending and
D E descending F

limb of
Henle's loop

Copyright ® 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins.



Streva

Nadledvina

Ledvina



Nadledvina

Ledvina

—_
()
O
©

N

=

4
c
(V)
| -

~—



Ledvina
(renkulizace)




Metanephros — molekularni regulace vyvoje
ledvin

Metanephric
tissue caps

A Collecting B
tubule
luwer Health | Lippincott Williams & Wilkins






Polycysticke ledviny

« AUTOZOMALNE RECESIVNI

« AUTOZOMALNE DOMINANTNI

* 10 % pacientl s chronickym
renalnim selhanim

Mutations in polycystin 1, 2 ‘
or fibrocystin or nephrocystins

Altered mechanosensation |
by tubular cilia

Altered tubular epithelial
growth and differentiation

4 i Y

Altered calcium flux '

Abnormal Cell Fluid |
extracellular matrix proliferation secretion
: T — = =, < i ——

\

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

6 weeks

Aorta

Kidney
{metanephros)

Renal pelvis

Umbilical
artery

Ureter

Urinary bladder

Frontal view

Renal pelvis
Umbilical artery

Cross section

Cochard: Netter's Atlas of Human Embryology

7 weeks

P

Aorta

Kidney

Renal pelvis

Umbilical

Aorta

Renal
pelvis

Urogenital
arterial rete

Cross section

9 weeks

Kidney

Renal
pelvis

Ureter

Renal artery

Renal pelvis

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

Frontal view

pj



Vzestup a rotace ledviny

Gonad and remnants of Metanephros

Mesonephros mesonephros

Gonad

Allantois@\'w

Cloaca

Bladder

</
C/ Rectum
C / oK

- Ureter ; :
Metanephric Urogenital sinus

tissue



Vrozené vyvojove vady ledvin — atypické tvary

LalGckovita 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 vyvojove vady ledvin — atypické tvary,
poruchy rotace, hypoplazie, ageneze

Persistent
fetal lobulation

Podkovovita
ledvina

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

suprarenal glands present

Cochard: Netter's Atlas of Human Embryology

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



Ektopie ledviny

Ectopia of the kidney

Right pelvic kidney

Crossed ectopia of the right kidney tj
% RIS
b

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
Mesonephric Bladder  duct

Allantois duct

)

Primitive

urogenital Urcterc Phallus
sinus
bud
U al Perineal
Cloacal  Hindgut Sr:g?f rr? Anorectal body
membrane canal

cC ght ® 2013 Wolters Kluwer Health | Lippinc iams & Wilkins



Rozdéleni kloaky — septum urorectale

Division of the cloaca by the urorectal septum Urogenital sinus and rectum
Allantois Mesonephric ® -\110?.011(»phn('
\ duct _ —— : duct
— \\-., | Urinary bladder e OO
- portion of the \ . Metanephros
Genital L Hindeut : ¢ . )
8 urogenital sinus —————
tubercle - [ . '
; Genital Metanephric
Urorectal u;l)cré le. | duct (fused)
( septum e \ :
Cloaca <7 4 _ Urorectal septum

Metanephrogenic Rectum

lissue

— Perineum
Pelvic/genital
portion of

urogenital sinus S ,IV'
o
"3/

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

Cloacal e — Metanephric
membrane duct



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

Urorectal
fistula

. Rectum

Rectovaginal

¥ / fistula
Urethra l S N :
N Anal pit Anal pit
Scrotum p
A B
Peritoneal cavit
Uterus
Rectum
Scrotum Rectoperineal Vagina \ Anal membrane

fistula Rectum Anal pit



Mocovod,

Urinary bladder

Allantois

Pelvic part of
urogenital s

sinus Seminal

vesicle

Definitive
urogenital
sinus

Anorectal canal

A

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins

Urachus

Prostate
gland

Penile urethra

Prostatic and
membranous urethra

B

mocovy mechyr

/ Seminal
vesicle

Ductus
deferens

Lateral view (both sexes have identical primordia)

Bladder \

Genital

tubercle ~

Mesonephric
duct

Metanephros

Millerian ducts
(fused)

Metanephric duct

Urorectal fold

Rectum

Urogenital
sinus
proper

'
5
(3

_~Urachus

Bladder
Ductus
deferens

Seminal

vesicle
) t/- : Prostate
Y

Penis

Scrotal
swelling

Male

_\\\ P(‘“ﬂ('“ln

— )

Kidney ——&
Ureter ; .

Urachus
S~y

Uterus

Bladder \ :
Vagina |
N Ia
Urv!hm\ o y
: J
4 4
Clitoris ~ £y 3 /
! >
g /( \ 4 p e
Vestibule . ,’# }l&p

Female

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



Mocovod, mocovy méchyr,
osud ductus mesonephricus

Mesonephric Posterior wall of the
duct urinary bladder

\ / Mesonephric
duct D



Vrozené vyvojoveé vady — mocovody

Ureter duplex Ureter fissus Ektopické vyusténi ureteru

) \W~ Normal ureter

Urinary
bladder
\ /Ectopic ‘
\ ureter L« 8

Uteru

, ™ Urethra
Vestibule




rozené vyvojové vady — mocovo

Incomplete duplication of ureter Anomalies of renal pelvis and calyces

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

Duplicated
renal pelvis

R i

%

‘ N %’ ‘ ﬁ"g;
Supernumerary |} ‘Rﬁ =/ i ¥
7 right kidney SN .7
Cochard: Netter's Atlas of Human Embryology
Copyright © 2012 by Saunders, an imprint of Elsevier Inc.

Fistula congenita
vesicouterina/
vesicovaginalis

Complete duplication of the ureter Observed sites of ectopic ureteral orifices

Uterus

Bladder
neck

Urethra

Vestibule

Vas

Bladder deferens

neck

Seminal
vesicle

Prostatic
urethra

Ejaculatory
left ureter duct
Opening of f
ureter from f

The ureter from the right right inferior

upper pelvis is dilated and renal pelvis
opens ectopically below that Inithemale Zf N' 4
from the lower pelvis (in the Opening of i
prostatic urethra) according to ureter from
the Weigert-Meyer law right superior

renal pelvis

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



Vrozené vyvojové vady — mocovy mechyr

Incomplete 2. \
septum \ ‘
of bladder %

Complete
sagittal septum
of bladder

"Hourglass”
bladder
(ureters may

Incomplete enter either o
duplication upper or lower % o

of bladder segment)
Cochard: Netter's Atlas of Human Embryology

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

i) L

Partially patent urachus;
opening externally,
blind internally

Completely
patent urachus

Partially patent urachus;
opening internally,
blind externally

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

T

g

Cyst of urachus *



Vrozené vyvojove vady — mocovy mechyr

Exstrofie méchyre Exstrofie kloaky




Pohlavni systém




Indiferentni stadium vyvoje gonad a vyvodnych
cest pohlavnich

Mesonephros
Mesonephric

uet Excretory tube
Glomerulus Mesonephric
Aorta : duct
Intestinal
loop - N
Dorsal : :
mes?erﬁ?ery G?dnltal Mesci)c?ephrlc
Gonad rlage riage
B



Indiferentni stadium vyvoje gonad a vyvodnych
cest pohlavnich

Mesonephric

Foregut Hindgut

Allantois Genital
ridge

Hindgut

“¥=Primordial
\ germ

Heart cells Genital

ridge

. .‘

Primordial
germ cells

Brmitive Paramgﬁg?ephrlc

sex cords

</ Mesonephros o« p | Proliferating
body epithelium
ers Kluwer Health | Lippincott Williams & Wilkins

Cloaca

Yolk sac

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins



Indiferentni stadium vyvoje gonad a vyvodnych
cest pohlavnich

Suspensory ligament of ovary
(mesentery with ovarian vessels)

47
L

Paramesonephric (millerian) duct ——
Gonad

v \
A B LS

Mesonephric tubules —<

Mesonephric (wolffian) duct

- G ubernaculum

Urogenital sinus

S——— Primordium of Cowper's (3)

‘ /| or of Bartholin's (2) glands
/ Undifferentiated \
Male

Primordium of prostate ()
or of Skene's (2) glands

Female



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

~
Nephrogenic Mesonephric
cord tubules
F4
Paramesonephric Mesenchyme ¢ §-
duct : T
Primary
Mesonephric sex cords J
duct
’ 3
Mesonephric Thickened
tubules / coelomic
epithelium L o
Genital ridge B
-~ . i i ”
Magnification ol f "mmd;i“
e serm cells
genital ridge SR G
(migrating in) )

3 o
\ \
—— Absence of TDF —e— 6}(\ ) \/ Xy | = Testisdetermining ==
= -/ factor (TDF)

Female (primitive ovary) Male (primitive testis)
Mesonephric remnants Ductus epididymidis Efferent ductules
(Gartner's duct, epotphoron, parodphoron) "

Ductus deferens /"

Rete  Medulla Cortex Rete testis
ovarii

Medulla

) Tunica
Coelomic albuginea

(germinal) ) 2
Tunica vaginalis

Primary epithelium
sex cords Odgonia Primary
a0 ine ~ S6) S . .

(degenerating) Ovum Developing sex «4)((1, Spermatogonia i
Secondary |Granulosa cells ¢ Primordial ‘_l’""_"?',“ erstitial ce
sex cord Theca cells ) Follicle seminiferous

tubules)

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
Vas deferens —

Paragenital tubules

Mesonephric Efferent
duct ductules |

Epididymis

_ aradidymis
Paramesonephric tubercle



Sestup varlat

Testis

Epididymis

Gubernaculum
Deep

inguinal
fing

Suprarenal gland

Kidney

Suspensory
(diaphragmatic)
ligament
(atrophic)

Testes

Epididymis
Gubernaculum
Deep inguinal ring

Urinary bladder

(43-mm crown rump)

4 months
(107-mm crown rump)

Superiicial inguinal ring

Ductus deferens n !
Scrotum (cut open) / |
Epididymis ;
Testis 3
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 obliqgue muscle
Internal abdominal oblique muscle
Transversus abdominis muscle
Transversalis fascia

- Peritoneum
\/_/ Obliterated tract of

processes vaginalis

Ductus deferens

External sp_ermatic
fascia

Cremasteric
fascia and muscle

Epididymis

Internal spermatic

fascia _ o
Tunica vaginalis

Gubernaculum

i 2013 Wolters Kluwer Health | Lippincott Williams & Wi

\ Vaginal

process

Connection

between

peritoneal Hydrocele
cavity and

tunica Ductus deferens

vaginalis

Epididymis
A B

Tunica vaginalis

i 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins

Vrozena triselna Hydrokéla
kyla



Vajecnik

Surface
epithelium

Degenerating Urogenital
mesonephric tubule mesentery

Degenerating

cords  [ffee gt @B Primary
oocyte
ALICIRTE: _L Cortical Follicular
et ’ cords cells
Ductuli efferentes
Param(ilsljc;Tephrlc Mesonephric  Surface epithelium Paramesonephric duct

duct



Vajecnik, déloha, pochva

Abdominal ostium

of uterine tube Suspensory ligament
of ovary
Urogenital ridge Uterorectal
) Mesoneph ric excretory 2, POUCH
‘~ Ligament of ovary proper R erbsndils =

- \ Mesovarium

Epoophoron \ \
: orp us A X

=

Cortical cords Paroophoron / / s

of ova
Y 4 uteri . - ductF . *1 Braad
: aramesonephric use :
Mesensphmos Round ligament ;. Cervi duct paramesonephric I;gf?Jr;;erB;
of uterus e Bl ducts

: Uterovesical pouch

J Fornix

B % ]
Vagina

Mesonephric duct Gartner’s cyst

Uterine canal

Paramesonephric
tubercle

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins



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 ¥ ~ Fornix
‘ Urethra <
A 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

¥

Cervical atresia Vaginal atresia

D

F

Uterus bicomis unicollis
1 rudementary horn
Iters Kluwer Health | Lippincott Williams & Wilkins



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 with l 7" Bicornuate
complete septum SR ST uterus
(double cervix)

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



Phallus Urethral plate

Urethral d
groove

Urathral Solid epithelial cord

fold \a

Scrotal h

swellings

Vneéjsi genitalie
Genital
tubercle

Glandular part of
S Urogenital q\ Perineum urethra
S A 5 .
retirel Anal folds Chiminiof
Urethral : groove o
' thra
fOId pe Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins penl e ure
Genital
swelling
Perineum

Anus

Copyright @ 2013 Wolters Kluwer Health | Lippincott Williams & Wilkins

Penile urethra

Urethral

Line of fusion
of urethral
folds

Line of
fusion of
scrotal
swellings
(scrotal
septum)

Perineum

Anus



Genital tubercle

Genital tubercle

: / Genital swelling —~—

Urethral folds
Cloacal fold

Cloacal membrane

Anal fold




Vrozené vyvojoveé vady — vyusténi uretry u muze

Abnormal
urethral
orifices

Hypospadie

Glanular
hypospadia

Penile
hypospadia

Penoscrotal hypospadia
(with chordee)

Scrotal hypospadia
(bifid scrotum, chordee)

Mucosa
of urinary
bladder

Ureteric
opening

Epispadie

Urethra

Penile

epispadia

Cochard: Netter's Atlas of Human Embryology

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

Health | Li



	Snímek 1
	Snímek 2
	Snímek 3
	Snímek 4
	Snímek 5
	Snímek 6
	Snímek 7
	Snímek 8
	Snímek 9
	Snímek 10
	Snímek 11
	Snímek 12
	Snímek 13
	Snímek 14
	Snímek 15
	Snímek 16
	Snímek 17
	Snímek 18
	Snímek 19
	Snímek 20
	Snímek 21
	Snímek 22
	Snímek 23
	Snímek 24
	Snímek 25
	Snímek 26
	Snímek 27
	Snímek 28
	Snímek 29
	Snímek 30
	Snímek 31
	Snímek 32
	Snímek 33
	Snímek 34
	Snímek 35
	Snímek 36
	Snímek 37
	Snímek 38
	Snímek 39
	Snímek 40
	Snímek 41
	Snímek 42
	Snímek 43
	Snímek 44
	Snímek 45
	Snímek 46
	Snímek 47
	Snímek 48
	Snímek 49
	Snímek 50

