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Muzsky pohlavni system

Gonady
« testes

Vyvodni cesty

« epididymis

« ductus deferens

« ductus ejaculatorius
« muzska urethra

Pridatné zlazy

« prostata

« vesiculae seminales
« (gll. vesiculosae)

« gll. bulbourethrales

Zevni pohl. organy
« penis
« scrotum
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Testis

tunica vaginalis (epiorchium)

- serdzni membrana

tunica albuginea testis

- husté kolag. vazivo

mediastinum

- rete testis

septula testis

- lobuli testis

intersticialni vazivo

- fridké kolagenni vazivo
- tubuli seminiferi contorti
- cévy, nervy a Leydigovy buriky

. Funiculus spermaticus
Testis - P

Cévy, inervace.

Epididymis (hlava)

Ductus deferens T. seminiferi cont.

D. eferentes

Mediastinum + rete testis Lobulus

Epididymis (télo) Tunica vaginalis

Tunica albuginea

Epididymis (ocas)

Epiorchium

Periorchium

Fascia spermatica interna

M. cremaster Scrotum
Fascia spermatica externa

Vazivo

Klze




Testis

Parenchym
- tubuli seminiferi contorti
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Testis H&E

tubuli seminiferi contorti:

* spermiogenni epitel:
Sertoliho buriky Leydig
semenné bunky cells

- membrana propria W aa W smodthm

intersticium: Leydigovy bunky
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Tubuli seminiferi contorti

150-250um; 30-70cm

spermiogenni epitel,

dvé bunécné populace
- pohlavni semenné bunky v rGzném
stadiu spermiogeneze
- somatické Sertoliho buriky

tunica propria
— fidka sit elastickych a kolagennich
vlaken a fibrocytl).

Spermatid

| __——— Gpermatocyle

= Serall ool

Spermatogonium



Lumen of seminiferous tubule

Tail of elongate spermatid

Residual cytoplasm of elongate
spermatid

Elongate spermatid

Round spermatid

Sertoli cell cytoplasm

Spermatocyte

Sertoli cell nucleus

___— Spermatogonium

_— Myoid cell

A Panoramic electron micrograph (EM) of the seminiferous epithelium. Ultrastructural
features of germ cells at different stages of development and their relationship to Sertoli cells in
the wall of the seminiferous tubule are clear. Myoid cells surround a thin outer capsule. 2500x.
(Courtesy of Dr. B. J. Crawford)



Sertoliho bunky:

Late / ;
spermatid | '~ . ) Early
Q \ X spermatid

¢
il " Junctional
2" £ 7
g ex
G compl

Rough endoplasmic
reticulum

Golgi complex

Smooth endoplasmic
reticulum
Primary
4 2 spermatocyte

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

Junctional complex  Spermatogonium Basal lamina

- Vlastni epitel kanalku

- Poskytuji vhodné mikroprostfedi pro spermato- a
spermiogenezi

- Slozita 3D struktura vytvarejici hematotestikularni
bariéru - bazalni a adluminalni kompartment

Funkce:

- podpurna

- nutritivni

- sekre¢ni + endokrinni (anti-Mullerian hormon, inhibin,
androgen-binding protein)

- fagocytéza



Ovalné jadro, jadérko
Bazalni Cast
zarodecCného epitelu




Neonatal testis Infantile testis
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Genitalni lista - kolonizace primordialnimi
pohlavnimi bufikami (gonocyty, epiblast)

Medularni pruhy (coleomovy epitel, mesonephros)
Lumen, tubuli s. contorti

Sertoliho buriky - epitel med. Pruh

SRY

AMH

Androgeny



Spermatogeneze:

* spermatogeneze (spermatocytogeneze)

spermatogonie (typ A a B) diferenciace primarnich spermatocytu
* meidza (1. zraci déleni — sekundarni spermatocyty, 2. zraci déleni —
spermatidy)

 spermiogeneze (spermatohistogeneze) maturace - morfologicka preména
spermatid ve spermii



Spermioger_]eSiS _ Kmenové spermatogonie
(spermatohistogenesis) @ 46, XY, 2n

Spermatogonie A(d)
v N\ 46, XY, 2n, 2C
Prenatalné
Po cely Zivot
Spermatogonie A(d) Spermatogonie Alp)

v 46, XY, 2n, 2C

O©

Bazalni kompartment Spermatogonie B

Adluminalni kompartment 'L

46, XY, 2n, 4C
Od puberty @

Primami spermatocyt

’L 23,Y, 1n, 2C
Meidza | @ 23, X, 1n, 2C —> (© 23, Y, 1n, 1C

- Spermatidy
Sekundarni spermatocyt 23, X, 1n, 1C

Meidza Il



Spermatogenesis (spermatocytogeneze)

A, Spermatogonia

) A, Spermatogonia

A3z Spermatogonia

7 \ N Spermatozoa

Spermatids

Residual bodies

Intercelularni mustky
Spermiace

Rezidualni téliska



Spermiogenesis: morfologicka transformace spermatid ve spermie

Golgi apparatus
Acrosomal — Mitochondria
K vesicle =
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Nucleus
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Caopyright € 2004 Pearson Education, Inc., publishing as Benjamin Cummings.




Spermatogenesis

Oogenesis

spermatogonie

Primarni

spermatocyty

Sekundarni
spermatocyty

Spermatidy

Spermie

MEIDSIS

oogonie

Primarni
oocyty

Sekundarni oocyt
+ polocyt (1)

Oocyte + polocyt (1-2)




Interstitial space
Leydig cells
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Rato, L. et al. (2012) Metabolic regulation is important for
spermatogenesis. Nat. Rev. Urol. doi:10.1038/nrurol.2012.77
Valenti, D. et al. (2012) Follicle-stimulating hormone treatment

in normogonadotropic infertile men. Nat. Rev. Urol.
doi:10.1038/nrurol.2012.234
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TESTIS: SPERMATOZOON
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Spermie

Hlavi¢ka:
_akrosom — enzymy
hyperchromaticke jadro

Krcek:
_proximalni centriol
distalni centriol — axonema
(v ose biciku)
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Normalni hodnoty spermiogramu (nhormospermie) dle WHO

objem: 2 - 4 mi
pH: 7,2-7,8
koncentrace: min. 20 mil. spermii/1ml ejakulatu

motilita: min. 50 % pohyblivych, z toho 25 % rychle a progresivné

morfologie: min. 30 % normalnich spermii
Zivotaschopnych: min. 50 %
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Leydigovy burnky

Morfologie: = steroidogenni bb.

kulaté-ovalné, objemné, acidofilini cytoplazma, mitochondrie s tubularnimi kristami, AER,

lipidové kapky

Funkce: produkce a sekrece testosteronu
Lokalizace v intersticialnim vazivu
Reinkeho krystaly

- Serloh cells

Spermatics
Secondary
spermatocyle

Pomary spermatocyle

Spermalogomum

“Ledig cells

Basemen! membrane




Ultrastruktura
Leydigovy bunky

Typicka steroidogenni bunka:

-mitochondrie s tubuly
-AER
-lipidoveé kapky

(inkluze - krystaly)




<4 LM of a clump of Leydig cells. Cells are lightly
eosinophilic and have a foamy cytoplasm. Some cells are
intimately associated with capillaries (Cap); others lie close
to outer capsules of neighboring seminiferous tubules (ST).
625x. HSE.

Capillary lumen




Muzské vyvodni cesty

V testis:
o tubuli recti
* rete testis

V epididymis:
e ductuli efferentes Urinary Bladder
* ductus epididymidis

Seminal vesicles

Ostatni: Prostate
ductus deferens
» ductus ejaculatorius

« & urethra

Ductus ejaculatorius

Ductus deferens

Penis

Urethra Epididymis

Testis

Scrotum



Epididymis

FunkCni dozravani spermii
(cca dva tydny)
Spermatic cord

CAPUT
Epitel — rizna morfologie - _
(cilie, mikroklky) Head of epididymis
vysoka metabolicka aktivita Efferent ducts
(H* pumpy, sekrece proteind, ;
vylouceni kapacitace) Straight tubule
Rete testis in CORPUS
mediastinum
Myofibroblasty (hlava, t€lo) Seminiferous
Hladké svalové buriky Wbl
(cauda) Tunica
albuginea CAUDA

covering testis

Body of
epididymis
Tail of epididymis
Ductus

deferens



Epididymis

— capsula + septula (pouze v caput epididymidis),
— fidké vazivo (intersticialni) kolem kanalku.

kanalky:
ductuli efferentes - v caput; nepravidelné lumen:

» lamina epithelialis — epitel jednovrstevny kubicky — cylindricky, misty s
rasinkami,
* membrana propria — fidké kolagenni vazivo

ductus epididymidis - corpus et cauda epididymidis;,
* lamina epithelialis — vicefady cylindricky epitel + stereocilie
 membrana propria







Epididymis

& “
&3— tall ciliated cells

short absorptive —
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Jednovrstevny kubicky ep. Vicerady cylindricky ep.



Epididymis (homo) [HE]:
 CORPUS _ CAPUT




Epididymis [HE]: ductuli efferentes




Epididymis [HE]: ductus epididymidis




Funiculus spermaticus

ductus deferens (chamovod)

vény plexus pampiniformis

arterie (cremasterica, testicularis)
nervy

obaly — derivaty vrstev bfiSni stény
fidké kolagenni vazivo

Funiculus s

rmaticus

a. testicularis
vestigium processus vaginalis

a. cremasterica
v. cremasterica

a. ductus deferentis
plexus pampiniformis
fascia spermatica interna

musculus cremaster cum fascia cremasterica



Funiculus spermaticus [HE]:

ductus deferens

vena :

arterle

m. cremaster







le 81 Spermatic cord




Ductus deferens

Sliznice:
- fasy
- vicefady cylindricky ep.
+ stereocilie
- slaba lamina propria
- regionalni zmény epitelu v zavislosti na
lokalizaci (funiculus, ampula, d. ejaculatorius)

Muscularis externa

- spiralni usporadani
(longitudinalni-cirkularni-longitunidalni)
- bohata inervace (noradrenergni)

Adventicie

. Adventtia
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Ductus deferens [HE]
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http://www.iclipart.com/download.php?iid=25409&submit=&keys=Microscope&notkeys=&start=0&andor=AND&colour=&s1=&s2=&release1=&release2=&previewcheck=&cat=All&type=&rows=5&jump=0&period=&collection=&tl=clipart
http://www.iclipart.com/download.php?iid=25409&submit=&keys=Microscope&notkeys=&start=0&andor=AND&colour=&s1=&s2=&release1=&release2=&previewcheck=&cat=All&type=&rows=5&jump=0&period=&collection=&tl=clipart

Pripojené zlazy: vesicula seminalis a prostata

Ureter

Ductus deferens

Seminal
vesicle

Ampulla of
ductus deferens

Duct of seminal vesicle

Prostate gland

Prostatic urethra

Ejaculatory
Urogenital fuck
di ra
abio il Bulbourethral
(a) Posterior view gland

Copyrnight © 2003 Pearson Education, Inc., publishing as Benjamin Cummings.



Vesicula seminalis
(gl. vesiculosa)

Pricne rezy

Sliznice AN
- epitel — jednovrstevny kubicky - vicefady cyl.
- lamina propria

- Sekret bohaty na fruktosu, semenogelin, pH 7.6

Zevni sval. vrstva. (cirkularni + longit.)

Adventicie

ampulla ductus
deferentis

\
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http://www.iclipart.com/download.php?iid=25409&submit=&keys=Microscope&notkeys=&start=0&andor=AND&colour=&s1=&s2=&release1=&release2=&previewcheck=&cat=All&type=&rows=5&jump=0&period=&collection=&tl=clipart
http://www.iclipart.com/download.php?iid=25409&submit=&keys=Microscope&notkeys=&start=0&andor=AND&colour=&s1=&s2=&release1=&release2=&previewcheck=&cat=All&type=&rows=5&jump=0&period=&collection=&tl=clipart

Prostata

30 — 50 tubuloalveolarnich zlazek — 15 — 30 vyvodu do pars
prostatica urethrae masculinae

vazivo:
— capsula
— fibromuskularni stroma
zlazky — nepravidelné lumen; epitel — jednovrstevny kubicky —
vicerady cylindricky epitel
»prostaticky pisek" - corpora amylacea
PSA




prostatic concretions
(corpora amylacea)

Prostata [Azan]




Prostatatické konkrementy - corpora amylacea
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-eosinofilni téliska (20.25 mm — 2 mm)
-lamelarni struktura
-(kalcifikace)
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http://www.iclipart.com/download.php?iid=25409&submit=&keys=Microscope&notkeys=&start=0&andor=AND&colour=&s1=&s2=&release1=&release2=&previewcheck=&cat=All&type=&rows=5&jump=0&period=&collection=&tl=clipart

Prostata (Azan)




Prostata [HE]




Slozeni ejakulatu

* seminalni plazma:

testikularni tekutina, sekrety vyvodu a Zlaz(ek) — vesicae seminales, prostata, gll.
bulbourethrales a parauretralni zlazky (Littré)

* bunky (formované elementy):
spermie, epitelie, bloudivé burnky, rezidualni téliska, prostatické konkrementy

Kapacitace spermii

 Reakce spermii s oviduktalni tekutinou
« Hyperaktivace spermii

« Zmeny povrchového slozeni spermie (aktivace iontovych kanalg,
zména fluidity membrany)

« Prfiprava na akrosomalni reakci
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Penis

KUze — tenka, ve Skare potni
a mazove zlazy,
Corpora cavernosa:

— Corpus cavernosum penis
(parove):
. tunica albuginea,

. erektilni tkan — vendzni lakuny
(endotel, leiomyocyty a elasticka
vlakna ve sténé)

—  Corpus spongiosum urethrae
(neparove):
obsahuje pars spongiosa
urethrae




Penis — priény rez










5.
Muzsky pohlavni system

Preparaty:
36.Testis (HE)

37. Epididymis (HE) MOVEMBER

38. Funiculus spermaticus (HE)

39. Glandula vesiculosa (HE)
40. Prostata (HE)
41. Penis (HE)

Atlas EM:
1. Leydigovy bunky (23)
2. Lidska spermie (31)




