lvarsejtek, megtermékenyites, morula,
blastula

Dr. Gerber Gabor



Intrauterin élet szakaszai

10 —— Fejlodési rendellenessegek
el6fordulasi gyakorisaga

u vel6cso rendellenességek
el6fordulasi gyakorisaga

birth
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A: embryonalis B: foetalis

http://www.embryology.ch/
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Cells
Number

(million)

3

Changes in Human Germ Cell Number

400,000
TBirth Puberty Menopause
7 months Age

1st meiotic arrest




Oogenesis Follicle development

Oogonium Q Primordial
Mitosis ' follicle
Primary oocyte Q Primordial
arrested in { follicle
prophase | Before birth
Childhood - ovary inactive
From puberty to menopause
@ Primary
follicle
A

2n Primary oocyte
Meiosis ‘I/k‘

Growing
follicle

Mature
n@ n ° Secondary oocyte follicle
First polar
body (dies) i
Secondary oocyte, arrested q \ Ovulation
Meiosis Il in metaphase Il, ovulated \
(completed only
if fertilized)
n @ 2n " ’ Zygote Corpus
Second polar luteum

body (dies)
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Spermatocytogenesis

Meiosis

Spermiogenesis

Mitosis

First meiotic division

Second meiotic division —

Spermiogenesis
(differentiation)

— Type A spermatogonia
(progenitor cells)

primer spermatocyta (2N, 4C)
@ @ @ @ szekunder spermatocyta,

o, o | —- \ prespermatida (1N, 2C)
QXX XX 9.<X@) spermatida (1N, 1C)
A e e A

%K spermium (1N, 1C)
G % OQ OQ COD Residual bodies

spermium (1N, 1C)



Interstitial —
space

Spermatogenesis

Wall of
seminiferous
tubule

Lumen of —
seminiferous
tubule

@ Germ cells that are the origin of sperm cells are
diploid cells (containing 46 chromosomes, or 23 pairs)
called spermatogonia. Mitotic divisions of these cells
produce a new germ cell and a committed cell.

The committed cell is a primary spermatocyte.

spermatocytes. The haploid cells (containing 23
chromosomes only) produced by the first meiotic

v @ The first meiotic division begins in the diploid primary
d
division are called secondary spermatocytes.

@ The second meiotic division originates with the
secondary spermatocytes and produces spermatids.
-

@ The process of spermiogenesis begins with spermatids
and results in morphological changes needed to form
sperm that will be motile.

a Spermatogenesis

Developing

Spermiogenesis

Developing
flagellum

b Spermiogenesis

acrosome cap

Acrosome cap
Acrosome cap =
Spermatid
nucleus — - Head
- Midpiece
— |
Mitochondria
~ Tail
(flagellum)
flagellum
Sperm ]




Spermiogenesis:
spermatida — érett spermium

spermatida | spermium
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—_—D EJAKULATUM (3.5 ml)

Human 10% spermium (200-600 x 108/ml)
50% ondoéfolyadék (koagulal!)

R e T Y 30% prostatavaladék (fruktoz!)
» 10% Cowper-mirigy (6blités, sikositas)

: Sperm Total
Ejaculate Concentrat | Sperm per
Species Volume . P D % Motile % Normal
(ml) ion (X Ejaculate
10%/ml) (10°)
Bull 8.0 1500 12000 75 95
Ram 1.0 3000 3000 95 95
Boar 200 250 50000 70 90
Stallion 80 150 12000 70 40 - 90
900
Man 2-6 150 (100-300) 65 30-70




Normal ondo jellemz0i

1) ejaculate volume is >/= 2 ml,
2) sperm concentration >/= 20 million/ml,

3) >/=50% of the sperm are progressively
motile, and

4) >/= 30% of the sperm are morphologically
normal (WHQO, 1992).



Zona pellucida

Primary Corona Follicle
oocyte radiata | Antrum cells

Primary Follicle

Primordial Primary  Follicle
oocyte  cells

follicles oocyt

4 Secondary

Prima
i follicle

follicle

. d Secondary follicle

#

Granulosa cells /" Zona pellucida

/ Primary oocyte Secondary follicle

| Antrum
= Suspensory ligament of ovary

Primary follicles -

Medulla ) /, <~

Vesicular follicle

Antrum \\
Secondary oocyle\‘
Zona pellucida

Tunica albuginea ——-
Germinal epithelium —/

Ovarian ligament
Corona radiata

Zona pellucida
Ovulated secondary oocyte

-
Corpus albicans Corpus  Developing Cortex
a Cross section of ovary | luteum _corpus luteum

Corona Zona Secondary
Antrum radiata pellucida oocyte
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g Corpus albicans

e Vesicular follicle
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Fertilization

Ovulation

Uterus
YAAE SN Sperm travel

YRR from uterus into
TARE fallopian tubes

Fertilization






Binding of
spermto
zona pellucida

KAPACITACIO (cca 7 6ra alatt
az akroszéma denudalddik —
kondicionalas)

cumulus cell layer

acrosomal vesicle
zona pellucida

follicle cell

© &

Sperm nucleus
enters
egg cytoplasm

@@©
\
4

egqg nucleus

/ ok

Acrosomal
reaction

(@)

cortical granule
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N\

Fusion of
plasma
membranes

4

i

AKROSZOMA-R
(a corona radiatg
litikus enzimek U

Penetration
through
zona pellucida

EAKCIO
érintésére
rulnek)

ZP3 receptor kotddeés




Sperm plasma membrane

Quter
acrosomal
membrane

Inner
acrosomal

Perivitellin

Ovum

membrane
Nucleus
Egg plasma Centriole
membrane
Zona ZP3-binding
. ZP3 molecule
pellucida
CAPACITATED SPERM

A

Release of acrosomal
enzymes

Outer acrosomal
membrane fused
to sperm plasma
membrane

Inner acrosomal
membrane

Nucleus

Centriole




In Vitro Fertilizacio (IVF)

SPERM COLLECTION

THE EGGS ARE REMOVED FROM THE OVARY

THE EGGS ARE FERTILIZED WITH SPERM IN A LABORATORY
THE FERTILIZED EGGS ARE GROWING

THE EMBRYOS ARE TRANSFERRED TO THE UTERUS

IVF (IN VITRO FERTILIZATION) ICSI (INTRA CYTOPLASMIC SPERM INJECTION)

8 CELL STAGE MORULA =~ .- = [\ - BLASTOCYSY
(72 HOURS) (4 DAYS)



In Vitro Fertilizacié (IVF)




Harom genetikai szulo

HOW THE IVF TECHNIQUE WORKS

Healthy nuclear Patient’s ‘Reconstructed’
DNA removed nuclear DNA egg cell fertilised
from patient’s transplanted with spermin
egg cell, into donor thelaband
leaving egg with implanted into
behind faulty healthy patient. Resulting
mitochondrial mitochondrial embryo has three
DNA ‘ DNA ‘ genetic parents
Patient’s Nuclear

egg cell DNA

o
Faulty Donor's egg cell with ~ Reconstructed
mitochondrial DNA nuclear DNA removed eqq




zygota

ACTUAL SIBE: ©.1- ¢.15mm

Fertilization
1 Oocyte, 300
Million Sperm, 24
Hours
0.1-0.15 mm
1 day post-
ovulation

Barazdalodas

morula

ACTUAL SIEE: ©.1- 0.2mm

First Cell Division,
Blastomeres,
Mitotic division

0.1-0.2mm

1.5 - 3 days post-

ovulation

http://www.visembryo.com/

blastula

ACTUAL SIEE: ©0.1- 0.2mm

Implantation

Complete,
Placental
Circulation
System Beqgins
0.1-0.2mm
7 - 12 days post-

ovulation



http://www.visembryo.com/

Barazdalodas

1.5 - 3 nappal az ovulacio utan
mitotikus sejtosztddas
0.1-0.2mm

ZYGOTA — barazdalodni kezd, cca minden 20. 6raban
duplazodik a sejtek szama (blastomera)

MORULA — 16 sejtes stadiumtdl, tuba uterindban sodrodik,
a 4. napon uregesedni kezd (BLASTULA) és elhagyja a tubat



A MORULA KAVITACIOJA

4 nappal az ovulacié utan
korai blastocysta kepzddés
0.1-0.2mm

i i i i is - itt durch eine noch freie 107-Zellen-Blastocy-
Abb. 4-8. Frithe Blastocyste im lichtmikroskopischen — Abb.4-9. Schnitt > A
Schnittbild (Carnegie 8794) y Beginnende Konfluenz der In-  ste (Carnegie 8663). Embryoblastzellen mit etwas grofieren

a Zellkernen werden vom polaren Trophoblasten, die Blasto-
terzellularriume nen w
B LASTO CYSTA (Mit frenndlicher Genehmigune von Prof. O’Rahilly, Car-  cystenhohle ist vom muralen TrophOb}?St,uT\sfP_lgisfP'r‘“_

- folyamatos sejtosztodas
-ureg (blastocoel) képz6dése
-a sejtek kompaktalddnak, ellapulnak

-DE a zona pellucida nem tagul
-2 sejttipus differencialodik:

- embryoblast (belsé)
- trophoblast (kiilsd)




A BLASTOCYSTA ,KIKELESE”
ELOKESZULET AZ IMPLANTATIOHOZ

BLASTOCYSTA

-belép az uterusba

-, kikel" a zona pellucidabdl
5 - 6 nappal az ovulacié utan kezdddik az
implantatio folyamata, a blastula a méh
uregében ,uszkal”, majd megtapad

0.1 - 0.2 mm (a trophoblastok olyan enzimet
termelnek, amely felmarja az
endometriumot)

APPOZICIO (az embriécsomoval a fal
felé fordulva helyezkedik el)

-A felszini proteoglikanok kotik

0ssze a sejteket

-hCG, progeszteron release n6
Terhesséegi probal!

Megnovekszenek a mirigyek
Megduzzad az endometrium
Gazdagabb érhaldzat alakul ki



Blastomernes

First cleavage
division

Union of male
and fermale nuclkel

Inner cell mass m—ie

Amniotic cavity —_|

Yolk sac
Ectdiem

Endodern ——

Extracrnbryonic ——je
caelam ok

Amniotic cavity —
Yolk stalk
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