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DEVELOPMENTAL EVENTS DEVELOPMENTAL STAGE

Primordial germ cells (cogonia)
= 9 :
Migration to ovarian cortax | )
Gth week of fetal developrment I,-—-—- © —) l.—- C =)
Multiplication by milosis o o |.'.|I -

Some cogonia develop the potential to become | } }
mature female gametes. s st et Ery s
Encapsulafion by follicular calls et - o
First stage of meiotic division amasted =

BIRTH

Mo further follicular development until secoual ‘
maturity

SEXUAL MATURITY - i i
En:rﬂb:n of pituitary gonadatrophins FSH and a. Primordial follicle

Some primordial follicles devalop towards S 1 Earlyprimary foliicle
maturity with each ovarian cycle Rpea

Increasing secration of castrogen prograssivaly
inhibits secretion of FSH and promotes LH
secretion

Secondary folliche
First melotic dhvision completed

High levels of cestrogen inhibil FSH saecration
and promodes largs sacration of LH

OVULATION

Progesterone secretion by corpus luteum
maintained by LH o

Inhibition of LH secrefion by progesterons
FERTILISATION

IMPLANTATION

luteurn of pregnancy maintained
HC(G secrated by developing embryo i
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eThe end of the 1st month — migration of primordial germ cells
(gonocytes) from yolk sac to primordium of gonads. After
division they transform into oogonia

e The 2nde month — 600 000 oogonia

e Beginning of the 3rd month (fetal period) - first oogonia enter
prophase of the Ist meiotic division — primary oocytes in
primordial follicles

e Beginning of the 5th month — 6-7 000 000 oogonia

e By the 7th month —-majority of oogonia transformed into primary
oocytes, many of them lost by atresia

e At birth — 700 000 -2 000 000, no oogonia form postnatally.
e During childhood — majority of oocytes become atretic

e At puberty — 300 000 - 400 000 oocytes/ primordial follicles
e Between 40-45 years of age — 8 000 oocytes left

e 450 oocytes liberated during ovulation during the whole life



Testes (varlata)

Ductus efferentes Rete testis
Tubuli recti

Seminiferous
tubule

Tunica
vaginalis

Testicular
lobule

Tunica \\ W} |

albuginea \\

Tubuli recti

Ductus epididymis




1 Tunica albuginea

2 Tunica vasculosa 8 Tunica vasculosa

3 Interstitial

connective tissue
9 Seminiferous

tubule
10 Septa

4 Seminiferous
11 Interstitial cells

tubules

5 Interstitial cells (of Le\f_d_'!l)
(of Leydig) 12 Interstitial
connective

tissue

6 Seminiferous

tubule 13 Blood vessels

7 Septa

14 Germinal
epithelium




Paraxial
mesoderm

Intermediate
esoderm

Notochord

Coelomic spaces

Neural groove

Embryonic ectoderm

Amnion



Neural crest

Somite
Dorsal aorta Dorsal aorta
Nephrogenic cord Somatopleure
Notochord
Intraembryonic

coelom



Nephrogenic cord

Mesonephric duct

Urogenital
ridge

Dorsal
mesentery

Midgut

Yolk sac



Indiferentni
gonada

Plica genitalis
- plochy mezodermovy
célomovy epitel
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Mesonephros diict
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- mnohovrstevny epitel

- prorstani do mezenchymu
- medularni provazce
(smérem k mezonefros)

Zacatek 6. tydne
- MiillerGv vyvod
- vchlipeni célomového epitelu
zarodecné listy
- paralelné s Wollfovym v.
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Paramesonephric duct

Gonad

Metanephros

Larsen Human embryology 2001



Migrace primordialnich bunek

Amnion stvol

primordialni bunky Zarodecna lista

Vacek Embryologie 2006
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Gonady jsou derivovany ze tfi zdroju:

e Epitel célomu (mesotel = mesodermalni epitel)

» Mezenchym pod timto epitelem

e Prvozarodecné bunky (gonocyty) migrujici ze Zloutkového vackd




44 + XY 44 + XX

Y influence Absence of Y
- (SRY gene — TDF)

Indifferent gonad

. / \ Ovary

Medullary cords develop Medullary cords degenerate
No cortical cords Cortical cords develop
Thick tunica albuginea No tunica albuginea

Primarni diferenciace zenskych gonad neni zavisla na hormonech



Vliv SRY

In genetic males, the testis-determining factor
gene in the sex-determining region (SAY'j of
the Y chromosome is expressed in the sex
cord cells, resulting in the production of SRY
protein. Genetic females lack this gene and do
not produce SRY protein.

SRY Protein

Y

Signal resulting from the expression of

Y

In response to SRY protein, the cells of the
medullary sex cords differentiate into Sertoli cells and
secrete antimullerian hormone (AMH), whereas the
cells of the cortical sex cords degenerate.

I
AMH

:

AMH induces degeneration

SRY protein causes mesenchymal cells of the paramesonephric

in the gonadal ridge to differentiate into

(mullerian) ducts.

Leydig cells, which secrete testosterone.

Testosterone

‘

During fetal life, testosterone
induces the male differentiation
of many structures, including the
genital duct system and the brain.

i

The testosterone surge at puberty
causes the seminiferous tubules

to canalize, mature, and commence
spermatogenesis, and induces the
other pubertal changes in primary

and secondary sexual characteristics.

— Dihydrotestosterone

;

During fetal life, conversion of
testosterone to dihydrotestosterone
within the relevant target tissues
causes the indifferent external
genitalia to differentiate into a penis
and scrotum and also induces the
development or differentiation of
some other male structures, such as
the prostate.

Larsen Human embryology 2001
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Testis

SF1
Miuillerian A/ \ Testosterone

inhibiting substance (Leydig cells)
(Sertoli cells)

Mesonephric ducts stimulated
(vas deferens, epididymis)

Paramesonephric ducts suppressed Dihydrotestosterone

Fxternal genitalia stimulated
Growth of penis, scrotum,
and prostate

DAX1 - inhibuje SF1
nevzniknou Sertoliho b.

f_istffi?ns nezanikne Miillerdiv v.
(including - stimuluje Wnt4 (pro ovarialni
maternal ‘
and
placental
sources)
Paramesonephric ducts stimulated External genitalia stimulated
(uterine tube, uterus, upper (labia, clitoris, l[ower portion

portion of vagina) of vagina)
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Konec 2. meésice
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arsen Human embryology 2001 paramesonephric duct
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Allantois

—

Vesical part

Kloaka

-Urogenital sinus

Pelvic part

Phallic part |

C

Rectum
Genital tubercle

Rozdélena urorektalnim septem na anorektalni kanal a urogenitalni
sinus
- kranialni oblast - vétsina mocC. Méchyre
- stredni oblast — prostaticka ¢ast mocovodu
muzu
- cely mocovod zen
- kaudalni konec - zvétsuje se do genitalniho
hrbolku (mocovod v penisu)




Vyvoj délohy a pochvy

Larsen Human embryology 2001
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— Genital canal
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Zevni genital

Indiferentni stadium
B Sinus urogenitalis + pohlavni hrbolek

- zbujeni mezenchymu po obou stranach kloakové membrany
a srust téchto dvou struktur

B Rozdéleni kloakalni membrany na
membrana analis a urogenitalis

B Genitalni valy (labioskrotalni)

Od 6. tydne specializace
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swellings

Perineum

: Glans of clitoris
Glans of penis

Urethral
groove
rethral groove ium minus
E2 Urethral Labi i
Fusing
urogenital Labium majus
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Prostata

Stroma of gland
(supporting

connective tissue) Capsule of prostate

Prostatic part of urethra

— Prostatic utricle

Mucosal glands

Produkce latek tvorici vétSinu objemu semenné tekutiny - kyselina
citrénova, fosfataza, prostaglandin atd., neutralizace kyselych vyvodu



VVyvoj prostaty

Vyvoj koncem 3. mesice z epitelu
primitivni uretry a horniho konce
sinus urogenitalis.

Proliferace epitelu — ¢epy vrustajici do
okolniho mezenchymu.

Luminizaci se Cepy méni v zlazky.

Stroma vznika z okolniho
mezenchymu.




http://www.endotext.org/male/male9/figures
Urogenital
sinus

S




Prubéh

Weeks

Primordial germ cells migrate from the
yolk sac to the posterior body wall
and later to the genital ridges

Cells from the coelomic

epithelium and mesonephros form

the sex cords surrounding the —

germ cells. The

paramesonephric ducts

develop next to the % 66—
mesonephric ducts

d

{

The prostate,
seminal vesicle,
and bulbourethral

glands develop in
males at 10 to 13

weeks
W/

d

10 -12 weeks

In males, the cortical sex cords

degenerate and the medullary sex
cords (future seminiferous tubules)
connect via mesonephric tubules to
the mesonephric ducts, which form
the vasa deferentia

In females, the medullary sex cords
and mesonephric ducts degenerate
and the cortical sex cords become
follicle cells

The indifferent external genitalia
differentiate to form the penis and scrotum
in males and the clitoris and labia in females

The paramesonephric ducts
and sinuvaginal bulb join to
form the uterus and vagina in
females

gubernaculum brings the

corresponding testis to the lip

of the inguinal canal by
8weeks 12 weeks

> In males, shortening of each

e CL W

12 weeks

12 weeks

During the 7th to 9th
months, further shortening of
the gubernaculum draws the
testis into the scrotum

20 weeks
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