Varlata, Testes



Organa genitalia masculina interna

MUZSKE
POHLAVNE
ORGANY

testis (orchis) = varle
epididymis = nadvarle
funiculus spermaticus

= semenny provazec
— vCetne ductus deferens (= chamovodu)

glandula vesiculosa / seminalis (vesiculae
seminales) = semenné vacky

prostata = predstojna zlaza

glandula bulbourethralis = bulvotrubicova
Zlaza



Organa genitalia masculina externa

- - MUZSKE
* penis = ;
P byl POHLAVNE
méchyFkové ORGANY
. urethra_ el
masculina = i
v . predstojna - -
mugske,\ zlaza
mocova .
trubice o =
bulvo-trubicova ——
Zldza ¢ | mocova
e scrotum = 1 trubice
sourek w
chamovod / '

.| ‘Sourek
nadvarle varle






Vas
deferens

Testes

Scrotum

Normal Undescended
Anatomy Testis



Organa genitalia masculina interna

MUZSKE
POHLAVNE
ORGANY

testis (orchis) = varle
epididymis = nadvarle
funiculus spermaticus

= semenny provazec
— vCetne ductus deferens (= chamovodu)

glandula vesiculosa / seminalis (vesiculae
seminales) = semenné vacky

prostata = predstojna zlaza

glandula bulbourethralis = bulvotrubicova
Zlaza



Orchis




Orchis 1talica




Orchis 1talica — naked-man orchid




Orchis militaris




Var I e — Te St i S 100. Varle a nadvarle — testis et epididymis

* VNejSi popis e

— extremitas superior =i

3 Predni okraj

+ Inferior [

4 Zadni okraj

— facies medialis M /
+ lateralis o Dampa 7/ f

Extremitas inferior gL

— margo anterior 7 Nadhare

Epididymis

+ pOSte rlor 8 Hlava nadvarlete /‘ 7 = o
Caput epididymidis 9 *—‘[l_" ‘ ‘..:» K i, :

9 Télo nadvarlete

* obaly a vrstvy

. . . 10 Ocas nadv.ar{ete.
—_— tu n ICa Vag I n aI IS i gzlg:;gcn;(g(I)‘rr;rzll.\- i

Ductus deferens

* Iamlna pa”etahs o1 éf)urkovyvaz .
) C aVI.taS Vag I n al IS te Stl S Lig. scrotale (gubernaculum testis)
 lamina visceralis

— tunica albuginea A. % W

* vazy . ‘
— lig. scrotale ;
(zbytek po gubernaculum testis)
— lig. epididymidis superius +
Inferius

learning/zaklady_anatomie/zakl_anatomie
_ll/pages/muzske_organy.html




 teplota: 0 2°C nizsSi



obaly a vrstvy (varle je retroperitonealni)

tunica vaginalis (sestupujici dvojlist peritonea — fidké kolagenni vazivo s
elastickymi vlakny, mesotel) _ _
- lamina parietalis - periorchium

- cavitas vaginalis testis — cavum serosum scroti

- lamina visceralis - epiorchium
tunica albuginea

-husté kolagenni
vazivo

Tunica albuginea

Tunica vaginalis
(visceral layer)

Tunica vaginalis
(parietal layer)

Cremasteric
muscle

External spermatic
fascia

Dartos muscle

Skin



Varle — vuitrni stavba

- tunica albuginea — septula
 tunica vasculosa My

* parenchyma testis — lobuli testis
(200-300)
* mediastinum testis
* tubuli seminiferi contorti (30-70 cm)
— zarodecny epitel (slozity
vicerady)
— tubuli recti testis — rete testis

Halleri — ductus efferentes testis
(jiz v hlave nadvarlete)

http://faculty.une.edu/com/abell/histo/histolab3f.htm



bladder

seminal vesicle

prostate
ampulla

prostatic urethra

membranous
urethra

penile urethra ejaculatory duct

corpora cavernosa vas

deferens

bulbo -urethral gland

corpus spangiosum efferent ductules in

head of epididymis

oS

epididymal
duct

/ terminal sections of
seminiferous tubules

epididymis
glans penis
skin
: straight

dartos muscle of | \ tubules vas deferens

‘% ‘ - emerging from
tunica vaginalis | seminiferous tubules %, tail of

il ete testis epiciymis

tunica albuginea iostic



Head of the

epididvmis Ductuli efferentes
Ductus deferens prdiaym uctuh r S

Varle - testis

Seminiferous tubule

Body of the epididymis Septum

Mediastinum testis ) .
Tunica albugmea

Rete testis

Tunica vaginalis

Tail of the Tubuli recti
epididymis



Semenotvorne kanalky

« prusvit 150 - 250 ym
— Zarodecny (spermiogenni, semenny) epitel
(slozity vicevrstevny) — 80 ym vysoky
« Zarodecne (sperimogenni) bunky
« Sertoliho bunky (spojovaci komplexy)

 bazalni membrana

« lamina propria mucosae
* obsahuje myoidni
(peritubularni kontraktilni)
bunky (myofibroblasty)






Tubuli seminiferi contorti

~—




ZarodeCny epitel
Epithelium spermatogenicum
* Vyvoj spermii
« zarodecné bunky (cellulae spermatogenicae)
— jednotliva stadia vyvoje spermii =
spermatogenesis

» Spermatocytogeneze
(spermatogonie 2n — primarni a sekundarni

spermatocyty — spermatidy n) i AL )
» Spermatohistogeneze Ny
(spermiogeneze) e,

¥ >

* (spermatidy — spermie)



ZarodeCny epitel
Epithelium spermatogenicum

« zarodecné bunky (cellulae spermatogenicae)
— jednotliva stadia vyvoje spermii = spermatogenesis
— 4-8 rad jader
* spermatogonie (A a B)
— u steny kanalku, deli se mitoticky

* primarni spermatocyty
— déli se v 1. meiotickém déleni

» sekundarni spermatocyty
— déli se 2. meiotickem déleni

« spermatidy (spermatidia)
— zraji a uvoliuji se do nitra kanalkl, odplaveny

— Sroubovité usporadany
— 64 dni = spermatogenesis



Spermiogenni (semenny) epitel

Cytoplasmic
bridges

Late spermiogenesis Early spermatids

Initial spermiogenesis Secondary spermatocytes

Meiosis
e Primary spermatocyte

_ Spermatogonium
Basal lamina

Lamina
propria
mucosae

Fibroblast

AN

Interstitial cells
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Sertoliho bunky
Sustenocyti (Epithelocyti sustenantes)

obaluji zrajici spermatogenni bunky
tvar podlouhlé pyramidy, jadro bazalne

hemato-testikularni bariéera (claustrum

haematotesticulare)

— zonulae occludentes mezi bunkami
— ochrana pred cizorodymi latkami

— Imunobiologickeé prostredi

compartimentum adluminale (oddil luminalni)
— specifické prostredi

apparatus junctionalis sustentocyticus
— tvoren zonulae occludentes mezi obema kompartmenty

compartimentum basale (oddil bazalni)
— urcen krevnim prostredim



Sertoliho bunky
Sustenocyti (Epithelocyti sustenantes)

vyziva a opora

fagocytdza (rezidualni teliska vznikla pri zrani
spermii)

testikularni tekutina

androgen-binding protein (ABP) vaze testosteron
a zvysuje jeho nabidku v nitru kanalku

anti-mulleriansky hormon (AMH) = Mullerian
iInhibiting factor/ substance (MIF/MIS) vyvolava
zanik ductus paramesonephricus Mulleri

iInhibin tlumi sekreci FSH
krajné odolné proti vd8em nepfiznivym vlivim
véetné zareni — nedéli se



luminalni oddil

Lumen of capillary

Sertoliho
bunky
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Charcotuv-Bottcheruv
krystaloid




Spermatogeneze

spermatocytogeneze

spermatohistogeneze —

type A dark spermatogonia

) type A pale spermatogonia

type A pale spermatogonia

o2 2 type B dark
== gpermatogonia

late spermatids







Spermatocytogeneze

— Spermatogonie (male, kulate, velke sféerické jadro,
hodné ribosomu) — v puberté vyhradné
— dcerinne bunky
« Spermatogonie typu A s tmavymi jadry (zUstavaiji)
« Spermatogonie typu A se svétlymi jadry (mnozi se, mustky)

— Spermatogonie typu B (tmavsi jadra)
« Deli se, zvetsuji

— Spermatocyty |. radu (primarni spermatocyty)
. gfe:)rické; vstup do luminalniho oddilu, meidza I. (profaze trva 22
ni

— Spermatocyty Il. radu (sekundarni spermatocyty) — n
« Malé sférické bb (10 — 12 um)., sférické jadro bez jadérka, hodné
ribosomu; vstup do meidzy Il. (bez S faze)

— Spermatidy (7-8 um) Casné / pozdni
* Vysoce kondenzovany chromatin; zahajeni spermatohistogeneze
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Spermatohistogeneze

— Spermatidy (zanofené v membrané Sertoliho bb)

— zmeny tvaru a charakteru jadra (elongace jadra, nahrazeni
histont protaminy — kondenzace, toroidy;
mikrotubuly u dist. pélu — manzeta)

— zmeny v oblasti Golgiho komplexu (PAS pozit.
proakrosomalni granula — akrosomalni granulum v akrosom. vacku —
presun pred jadro — akrosom)

 hyaluronidaza, neuraminidaza, kys. fosfataza, akrosin
« distalné od akrosomu nuklearni prstenec (glykoproteiny)

— zmeny v usporadani mitochondrii (hromadéni mitochondrii
kolem zaCatku axonematu; ubiquitinace membran)

— odstraneni prebytecné cytoplazmy (reziduaini — balanéni
télisko)

— VYVOj biCiku



Round Condensing
spermatids spermatids

Hyperacetylation

Spermatohistogeneze

Spermatozoon

Histones /

degradation

J Protamines
el Mtoroid
New f'

components 5% 95%

Golgi

Acrosomal
vesicle

Flagellum

Acrosome

Manchette

Fibrous sheath

Annulus

Mitochondrial
sheath
Manchette



Vyvoj biCiku

— Centrioly (migrace k opa¢nému polu buriky nez akrosom)

« distalni centriol (orientovan podélné, — bazalni télisko, zahajuje
tvorbu axonematu; invaginace membrany kolem vznikajiciho
biCiku s vrstvou glykoproteinu - anulus)

« proximalni centriol (orientovan kolmo; kolem provazce ED
proteinove substance s pricnym pruhovanim-— zaklad
segmentovanych chord)

— po ukonceni elongace bunky
« Mizi mikrotubularni manzeta
* Oddéluji se balanéni téliska



« spermatidy
— kondenzovany chromatin, mitochondrie
— Golgiho faze
— akrozomalni faze
— maturacni faze

» 0d spermatogonie ke spermii: 64 * 4,5 dne

» cyklus semenotvorného epitelu: 16 * 1 den
— doba, za kterou se v urCitem misté epitelu znovu
objevi urcité vyvojove stadium
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Ty Spermie - spermatozoon

— akrosom

hlavitka

______ proximalni centriol

3 1
| krdek * segmentované chordy
| | distalni centriol
stfgg?i : : mitochondrie - < _
odd : ;
| Spaovact hladké chordy - -
| ‘ |
[ [ axonema 17
| 1
x_ ______ * J--— anulus
I |
| n
I | -~ - fibrézni pochva ~ -
: cast :
i hlavni 1
bi¢ik ! I i 1[: axonema 2.
| l ~
[ | LL“’EW/ S .
R— *4{ o
| I ~
| ast coM
; terminalni !
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Central Fadial
Plazma  microtubules spokes InREr
membranes 2

Dynein A tubule

Doublet microtubule

— Axonema (vazby
dyneinovych
ramenek)

— Hladké chordy

— Fibrozni pochva









acrosomal cap
acrosomal
+— centriole cap ™
head
(5p.m long)
[ nucleus —
neck
spiral

middle piece —|

— mitochondria

\

connecting piece| s

(7pm long) L%
; >axoneme 1

longitudinal |7
3 outer coarse
= st - fibres

dorsal column -

fibrous rings

principal piece joining dorsal -

— axoneme

(40pm long) and ventral column
circumferential < . ventral column -
fibrous ribs k.
= - Sr—
i €5
Py
: \ﬁt&?g -
end piece N

(5-10pum long)




Minor
compartment




Zrani spermie
bezprostredne po ejakulaci nejsou
schopnée oplodneni (fertilisatio)

kapacitace — 7 hodin
— z povrchu akrozomu odstranen obal

akrozomalni reakce

— hyaluronidaza + akrozin umozni pruchod
spermii skrz corona radiata et zona pellucida
vajicka

zivotnost 48 hodin

zivotnost vajicka jen 24 hodin






Intesticialni tkan
Textus connectivus Intertubularis
° Leydlgovy bUﬁky 15 — 20 um, polyedrické, eosinofilni;

sférickeé velké jadro, velké SER, tubularni mitochondrie; lipidové
kapenky, Reinkeho krystaloidy
— testosteron
— aktivni zejmena mezi 8.-12. tydnem nitrodelozniho
vyvoje (vliv HCG)
« zasadni vyznam pro diferenciaci pohlavnich organu v muzsky typ
— opét aktivni od puberty (vliv LH)
« vazba na ABP umoznuje jeho vysokou koncentraci v tubuli
seminiferi — zdarny prubéh spermiogeneze
« sekundarni pohlavni znaky

. Ridké kolagenni vazivo, fen. kapilary,
fibroblasty, zirné bunky, makrofagy
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Muzské vyvodné cesty pohlavni

intratestikularni
tubuli recti
rete testis

extratestikularni
ductuli efferentes
ductus epididymidis
ductus deferens
ductus ejaculatorius

bladder =«

seminal vesicle
prostate
prostatic urethra ampulla
membranous

urethra

penile urethra ejaculatory duct

corpora cavernosa bulbo -urethral gland vas
i deferens
COrpus spangiosum > efferent ductules in
head of epididymis
epididymal
duct
/terminal sections of
seminiferous tubules
- epididymis
glans penis
skin
dartos muscle vas deferens
i emerging from
tunica vaginalis seminiferous tubules tail ofg 9
: i rete testis epididymis
tunica albuginea

testis



Vyvodni pohlavni cesty 1.

_ _ _ VYVODNE T CESTY POHLAVNI
 tubull recti testis

— jednovrstevny kubicky epitel

fe 1 t dUCfUHI aberrantes ~ — ductus epididymidis
* rete testis | |
: . : . ’ ' : ductuli
— jednovrstevny kubicky (plochy : | i o]
az cylindricky) 5 / AP (877 rete testis
. . | / )/ //,//// :
e ductuli efferentes testis ; (’/f S
' ve iradv icky 9> | il S8 1;5 recti
— Jedno- az dvojrady kubicky az § ;v DTS
cylindricky epitel (vinity, BRER N e
vroubkovany reliéf) LG ‘ 5838
+ Cylindrické - Fasinky RN S5
* kubické - mikroklky e, o9~
— 12 - 20 kanalku (12 cm)
ducfus;z ‘k_/)

deferens



Vyvodni pohlavni cesty 2.

L. . VYVODNE %| CESTY POHLAVNI
e ductus epididymidis T
— dvojrady cylindricky epitel

- Malé bazalni bb— Kulaté AT s N
+ Cylindrické sahajici k luminu — i L
stereocilie 3 | | P
- 4t- 6 m dlouhy mnohotné | . rterenes
_S O_Ce_ny _ | ") 57/ rete testis
— inhibice kapacitace § & A- oL
(glycerolfosfocholin) ; g/ & A\, - fubuli
f ) 8 v /> > ti
 ductus deferens 5 N pSpdibe
— dvojfady aZ vicetady 9L B\ Ry
cylindricky epitel L __;y \ e
* vlasky (stereocilia) R Y O®
— silna svalova sténa ‘ 2R P g3y -

e ductus ejaculatorius
— chybi svalova vrstva

ductus % \_)

deferens



Nadvarle = Epididymis

* VNEJSi popis

— caput, corpus, cauda f

8 ______
* vnitrni popis i
— ductus epididymidis T
— lobuli epididymidis 2 T
. vazy L \& (
— lig. epididymidis - AAWY
superius + inferius AX
[

— — — — —




Nadvarle = Epididymis

=~
v = )
 vnéjSi popis N

— caput, corpus, cauda ?
* vnitrni popis
— ductus epididymidis
— lobuli epididymidis
* vazy
— lig. epididymidis
superius + Inferius

————

. S

r1




Tubuli recti







Ductuli efferentes
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Ductus epididymidis




http://medcell.med.yale.edu/systems_cell_biology/male_reproductive_system_lab.php
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ampula of
ductus defarans

urater —_|

gida duct of
seminal vesicle

excratory duct

ejaculatory snus

ejaculatory duct

bulbourethral glands




Varle a nadvarle

tepenné zdasobeni

e aorta abdominalis

— a. testicularis
vétve vstupuji do lalucku z periferie
(tunica vasculosa)

pomocne tepenné zasobeni

e a. lllaca interna

— a. umbilicalis
— a. ductus deferentis

e a. lllaca externa

— a. epigastrica inf.
— a . cremasterica

vzajemne anastomozy

TEPNY
VARLETE
A
NADVARLETE

I H—a. testicularis
+-a. ductus

deferentis




Varle a nadvarle

Zilni, mizni a nervove zasobeni

vsSe z/do urovne L2

—re te testis — plexus pampiniformis — vv.
testiculares — v. cava inf. (dx.) / v. renalis (sin.)

* Miza:
— nodi lymphoidel lumbales

e Nervy:

— plexus testicularis
e sympatikus z plexus coeliacus + intermesentericus
e parasympatikus z n. vagus
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Protiproudovy vyménny system
Ochlazovani arterialni krve pomoci

plexus pampiniformis
/vyvoj spermii — 35 °C)

Volné dilo, https://commons.wikimedia.org/w/index.php?curid=2739928
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DOPPLER ULTRASOUND
DEMONSTRATES DECREASED
BLOOD FLOW
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ACUTE PAIN AND SWELLING




Sourek (Scrotum)

popis: raphe, septum (uplne)

stena: derivaty brisni steny + tunica dartos
kuze: tenka pigmentovana bez tukovych bunék
mazové a potni zlazy

vrstva myofibroblastu v dermis — stahy

tepny:

a. femoralis — aa. pudendae ext.
a. lliaca int. — a. pudenda int.

a. cremasterica pro obaly

Zily:
vVv. scrotales ant. — v. femoralis communis
vv. scrotales post. — v. pudenda int.




Sourek — inervace a miza

Nervy:
« predni 1/3 — n. ilioinguinalis + r.
genitalis n. genitofemoralis

* posterior 2/3 — n. pudendus + n.
cutaneus femoris post.

Miza: n.l. inguinales superficiales

— nebezpeci zavleceni nadorovych
buneék do jiné tributarni oblasti miznich
uzlin pri punkci varlete




\‘ }— Neurovascular bundle

e

Epididymis Skin

Tunica albuginea

Tunica vaginalis:
Parietal layer
Visceral layer

- Internal spermatic fascia
- Cremasteric muscle and fascia
- External spermatlc fascia




B1iSni sttna x Vrstvy Sourku

kuze « kuze
Camperova vazivova vrstva

fascia abd. subcutanea
Scarpae

fascia abd. superficialis
mm. abdominis

fascia transversalis
peritoneum

tunica dartos

fascia spermatica ext.

m. cremaster + fascia cremasterica
fascia spermatica int.

tunica vaginalis testis
— lamina parietalis = periorchium
— lamina visceralis = epiorchium



Understanding layers of the spermatic cord
from Deep inguinal ring to the Scrotum

Peritoneum -~
Preperitoneal space -
Transversalis : H
muscle and fascia §
) 3 = —

Internal oblique

External oblique

Subcut. tissue
Skin

Supf.inguinal ring /
Deep inguinal ring
Obliterated processus vaginalis
Vas deferens

Testicular veins
Testicular art.

Dartos
Ext.spermatic fascia
Cremaster
Internal spermatic fascia

Tunica vaginalis

e

Layers of spermatic cord just distal
to the superficial inguinal ring .



