
 







primary spermatocytes (2n)
secondary spermatocytes (n)

Sertoli cell

spermatogonia

zonulae occludentes

Spermiohistogenesis

spermatids spermatozoa

nucleus
centriol

spermatid

Golgi complex
Golgi complex

nucleus

residual body

mitochondria

nucleus with

acrosome

flagellummidpiece

condensed 
heterochromatin



zona pellucida

oolema

perivitelline space

cumulus oophorus
sperm capacitation

acrosome - 
hyaluronidase, acrosin

extrusion of second polar body

cortical granules

paternal pronucleus

fusion of pronuclei in the zygote

1. and 2. polar bodymaternal pronucleus

polar bodymitotic spindle

exocytosis of cortical granules

cortical reaction - prevents polyspermia
-> increased perivitelline space
-> loss of permeability of oolemma



4 blastomeres

2 blastomeres

day 1

zona pellucida

zygote

fallopian tube

8 blastomeres uterus

morula
blastocyst

embryoblast

blastocyst attachment to the endometrium

blastocoel
trophoblast

embryonic genome activation

hatching

day 2-3
day 3-4 day 4

ovary



zona pellucida

embryoblast

trophoblast
blastocoel expansion

hatching of the blastocyst

zona pellucida

trophoblast

blastocoel
embryblast

syncytiotrophoblast

chorion frondosum

fibrin plug

cytotrophoblast

syncytiotrophoblast

chorion laeve

decidua capsularis
uterine stroma and blood vessels

villi

extraembryonic 
mesenchyme

2 alantois

endometrial glands in 
secretory phase

vessels
decidua basalis

connecting stalk

extraembryonic coelom

1 yolk vesicle 3 amniotic vesicle





BLASTOCYST trophoblast

embryoblast

Heuser’s 
membrane

epiblast
primary 
mesoderm

hypoblast

GASTRULA

CT
SCT

chorion - SCT + CT + primary 
mesoderm

exocoelomic cavity

alantois

endoderm

amniotic vesicle

yolk sac

cytotrophoblast syncytiotrophoblast

lacunes in the primary 
mesoderm

ectoderm

amnion - primary mesoderm + amniotic 
ectoderm

YSYS











three brain vesicles

telencephalon

diencephalon
lateral brain 
ventricles third brain 

ventricle
pons Varoli

otocyst

MS

fourth brain ventricle

medulla oblongata

medulla spinalis

prosencephalon mesencephalon rhombencephalon

metencephalon = pons Varoli and cerebellum

myelencephalon = medulla oblongata

mesencephalon
cerebellum

optic cup

lateral view

dorsal view

optic stalk

spinal canal



sulcus limitans

floor plate

basal plate

roof plate

neural crest

alar plate

somatosensitive

somatomotor

visceromotor

viscerosensitive

ventral motoric spinal root

multipolar motoneuron

sensor
spinal ggl.

interneuron

dorsal afferent spinal root

pseudounipolar sensitive neuron

SS -

SM -

VS -

VM -

effector







otic placode

saccule
cochlea

saccule
utricle semicircular 

canals

neurulation

notochord

pharynx
paired dorsal aortae

invaginating otic pit

otocyst = otic vesicle

vestibular ggl.

cochlear ggl.

rhombencephalon

notochord

aorta

tubotympanic process

pharynx

head ectoderm

utricle

endolymphatic duct

1st pharyngeal cleft

condensed mesenchyme of 
the 1st and 2nd 
pharyngeal arches

pharynx

tubotympanic 
process

external 
auditory 
meatus

endoderm
auricular hillocks 
3 pairs - fuse into 
auricle

ectoderm
eardrum

1st pharyngeal arch 2nd pharyngeal arch
wall of the inner ear

oval windov

tympanic cavity

auditory tube

cochlea

sacculus

utriculus

endolymphatic duct

endolymphatic sac

endolymphatic duct







aortic arches

truncus 
arteriosus

vitelline 
veins

umbilical veins

common cardinal veins

aortic arches

truncus 
arteriosus

bulbus cordis

viteline vein
umbilical vein

cardinal vein

sinus venosus

primitive ventricle

primitive atrium







bulbar ridges

septum interventriculare

bulbus 
cordis

aorta

pulmonary trunk aorta

pulmonary trunk

septum intermedium

interventricular foramen

cono-truncal ridges

RV LV

spiral rotation of the ridges





septum secundum

foramen ovale

septum primum

right ventricular hypertrophy

pulmonary artery hypertrophy

pulmonary hypertension

left-to-right shunt - from the left to the 
right atrium through the foramen ovale

LARA

RV
LV



postnatal

arcus aortae

pulmonary trunk

postductal coarctation

aortic coarctations

ductal coarctation preductal coarctation

LV

RV

ductus arteriosus

pulmonary trunk

persisting ductus arteriosus
arcus 
aortae

LV

RV
left pulmonary artery

aorta

right pulmonary artery

left-to-right shunt
before birth









copula

thyroid duct

endoderm

oropharyngeal membrane
tuberculum impar

endodermal pharyngeal pouches

1......tympanic (middle ear) cavity and auditory (Eustachian) tube

2......tonsillar sinus and palatine tonsil

3......thymus and inferior parathyroid gland

4......superior parathyroid gland, ultimobranchial body 
     (parafollicular cells of the thyroid gland)

ectoderm

lateral lingual swellings

pharyngeal 
pouches

larynx







oropharyngeal membrane

root of the tongue

body of tongue

thyreoglossal duct

carotic artery

foramen caecum

root of the tongue

body of the tongue

foramen caecumcopula 
(C)

thyreoglossal duct 
(DT)

oropharyngeal 
membrane

endoderm

ectoderm

tuberculum 
impar (TI)

right lobeleft lobe

pyramidal lobe
stomodeum

pharynx

Rathke’s pouch
Seessel’s pouch

larynx

condensation of mesenchyme

base of the thyroid gland

obliterated and disappearing thyreoglossal duct

hyoid bone

isthmus

a. carotis interna
lateral lingual swellings
(LLS)













hepatic bud

ventral mesenterium

ductus choledochus

pancreatic duct

dorsal 
mesenterium

rotation

accesory pancreatic duct

dorsal pancreas

ventral pancreas

right hepatic duct
common hepatic duct
ductus choledochus

dorsal pancreas

stomach
dorsal pancreatic bud

ventral pancreatic bud
gallbladder

hepatic cords
mesenchyme

ventral pancreasgallbladderhepatic sinusoids
gallbladder

cystic duct

incisura pancreatis
minor duodenal papilla

major duodenal papilla







mesonephric (Wolffian) duct

dorsal aorta
spinal 
cord

notochord

glomerulus

segmental branches 
to the mesonephros

mesonephric tubule glomerulus

cloaca

ductuli efferentes

caudal part

aorta

mesonephric (Wolffian) duct

ductus epididymis
dc. deferens
dc. ejaculatorius

paramesonephric 
(Müllerian) duct

coelom

intestine

genital ridge

ureteric bud

complete involution

mesonephric tubules

segmental arteries

pronephros

upper part is 
reduced

gonads











perineum anuscoccyx

genital tubercle

urethral (internal) swellings

genital (external) swellings

scrotum

labia majoralabia minoraclitoris

penis
corpus 
spongiosum 
penis, penile 
urethra

urethral swellingsgenital tubercle genital swellings

MEN

WOMEN

opening of the urogenital sinus



day 24

day 26
metacarpus

carpus

stylopodium

humerus

radius

ulna
zeugopodium

autopodium

apoptosis between the digital rays

digits

limb bud

limb fin

apical ectodermal ridge

mesenchymal zone



sclerotome myotome
dermatome

notochord

ectoderm

notochord
ectoderm

aorta
notochord

vertebral body, ribs

somitocoel

somites (paraxial mesoderm)

neural crest
spinal cord

dermatome -> dermis
myotome -> muscles

intersegmental arteries

spinal nerves
each sclerotome spliting 
into two parts

dermatome disintegration
myotome with original 
segmentation

anulus fibrosus

epidermis

dermis - dermatome

intervertebral muscles - myotome

nucleus pulposus - from notochord

discus intervertebralis

vertebral body - resegmentation of sclerotome, fusion of upper 1/2 and lower 1/2



ectoderm notochord

vertebral body

coelom

aorta

costal processes

neural processes

dermis

epidermis

intervertebral muscles

vertebral body

Th vertebral body

intervertebral 
disc

myotome with 
original 
segmentation

sclerotome

nucleus pulposus

dermatome disintegration
neural crest 
and tube

anulus fibrosus

sternal bars (body and xiphoid process)

presternal cartilage (manubrium)

rib

spinous process
vertebral foramen

proc. transversalis

lamina

pedicle

arch





eye

frontal prominence

frontonasal 
prominence

eye

mandible

stomodeum

maxillary 
prominence

mandibular prominence

nasolacrimal duct

maxilla

philtrum
mouth

invaginating nasal 
pit

lateral nasal prominence

medial nasal prominence

alae of nose from lateral 
nasal prominence

dorsum and tip of the nose - 
fusion of medial nasal processes

primary palate

nasal vesicle

nasal placode

apoptosis

choana

nasal tube

nasal tube



regio olfactoria
primary choanae

nasal cavitypremaxilla

tongue
primary palate

secondary palate

secondary 
choanae



umbilical artery

Wharton´s 
jelly

umbilical veinfetal part

amnion

chorion laeve
alantois

4. week

intervillous space cytotrophoblast

syncytiotrophoblast

4. month

placenta barrier

placenta

ductus omphaloentericus

chorion frondosum
umbilical vein

extraembryonic 
mesenchyme

maternal part

EEM

Langhan’ s 
cells

uterine vessels

decidual plate

anchoring villi

free villi

chorionic plate
umbilical cord

umbilical arteries extraembryonic 
mesenchyme

placenta 
barrier

intervillous space with maternal blood

fetal vessels

amniotic epitelium
(simple squamous)

umbilical cord

branching of vasa umbilicalis


