Embryonic Flexion and Folding



Tha lung bud appears

Thit lung Bed Branches into laft and
right bronchial buds

Branching yields the secondary
beonchial buds (three on the right;
two on the lefl). These represent
he futune lung lobes

Branching ylebds the tertiary
bronchial buds (ken on the right;
aight on the left). Thesae reprasent
the future broachepulmonary
sagmants

Terminal bronchioles form

Termingl bronchicles have
foermied respiralory Branchioles,
the surrounding mesanchyme
becomes highly vascular,

first terminal sacs (primitive
aheend) form

Termingl sacs bagin to diferentiate
into mature alveali. Alvecli confinue
1o foem through the Sth year
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Al the: baginning of the fourth weak, the embryo
= a frilaminar germ disc

Ermbryanic folding commences

Falding is complets, yielding a three-dimensional
embryo that contans an intraemiryonic costom and
is enelosed in the amnictic sac

Coronal pleuropancardial folds begin to saparate
the primitive parcardial cavty Into & pedcardial
cavity and two pleural cavities. Tha latter are
initially continubus with the
paritonaal cavity through the
pencardioperibeneal canals, bul
a pair of pleuroperitoneal
membranes begin to grow
wentrally from the dorsal body
wall 1o clese off these canals

Expansion of the amnion ancloses
thae yolk sac and connacting stalk
in & commaon sheath, forming the
umbilical eond

Frermation of the padcardial sac
is complete. The lungs are
growing

The pleuroperionaal membranes have dosed off
the pericardioparitoneal canals, The diaphragm
bagins to differantiate

Timeline. Embryonic folding; development of the pericardial, pleural, and peritoneal cavities; and devel-

opment of the lungs.



Actual size Bilaminar embryO

Syncytiotrophoblast—

Connecting stalk——
Cytotrophoblast——

Extraembryonic
mesoderm

Trophoblastic lacuna

14—15 days Remnants of primary
yolk sac (exocoelomic cysts)



End of gastrulation

Remember
placement of heart oS
primordium

Bucco-
pharyngeal
membrane

Ectodarm
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Amnion
Somatopleure

Splanchnopleure
— Mesoderm

Neural groove
Notochord

The lateral plate
mesoderm splits.

Each leaf will fold
toward midline.

Narrowing yolk sac and
gut & enclosing coelom.

Yolk sac
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Note how amnion .
follows embryonic "

S
foldl
Amnion %ﬂl@

Somatopleure

/o

Extraembryonic coelom

Aorta

Splanchnopleure

Yolk sac i :

One part of the extraembryonic coelom
is incorporated in the embryo and
becomes the intraembryonic coelom,




Narrowing of gut
tube and yolk sac. /a4@

Surface
__ectoderm

Gut

Splanchnopleure

>

Amnion

Intra-
embryanic
cozlom

<Somatopleure



Folding complete: midgut remains open to vitelline
duct

. 3omato-
pleure
Imtra- |

__ ambryonic

coelom

I— Gut

Witelline
duct

Extra-
embryonic
coelom

Amnion B

Amniotic cavity

Yolk sac




Foregut isinitially suspended by dorsal and ventral mesentery.

Gut
Splanchnopleure

Intraembryonic coelom

~ Somatopleure

— Ventral mesentery

Allantois
Surface ectoderm
Amniotic cavity

Amnion




Ventral mesentery reabsorbed. Dorsal remains. Organ in
Intraperitoneal.

Aorta

Dorsal
mesentery

< Peritoneal
cavity




Intraembryonic coelom continues anterior of the
heart primordium.
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What Is
different
about the
embryo
after
flexion?
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Foregut

Lung bud~—_

Primitive
pericardial
cavity

Peritoneal
cavity



Bronchial bud &

Pleuropericardial
fold (S Foregut
— Phrenic
nerve

Pleuropericardial

= L)
@

fold

Parietal pleura_\

Fibrous
pericardium

Serous
pericardium

Foregut

Bronchial bud

P Pleural cavity

.. jung

— Phrenic narve

— Heart

Definitive pericardial
cavity



canal

Septum transversum




Aota——mHr |
Pleuroperitoneal—

membrane

Esophageal ——
mesoderm

Inferior vena—-

cava

Foregut— |

Septum i

transversum

Body wall

Superior view
of
developing diaphragm

Central tendon

Inferior vena cava

Esophagus
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Inferior view
of diaphragm

Costal margin
Aorta

Left and right
diaphragmatic crura

Rib

Vertebrae

Embryonic sour ces of adult diaphragm



Syncytiotraphoblast

\ Cytotrophoblast
CHORION .

Mesenchyme

Femnant of extraembryonic coelom

Amnion

Amniotic cavity

! Amnion

\ Connecting stalk mesenchyme
UMBILICAL

CORD Allantois

Vitelline duct

Yolk sac




The ectoderm:
neur ulation, neural tube,
neural crest



Neural tissueis said
to beinduced by
mesoder mal tissue

Signalsdivert
midline ectoderm
from

an ectoder mal fate.
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Shaping the neural plate

Neural plate Neural plate Neural

Notochordal Prechordal ) Prechordal




PRIMARY NEURULATION

A

Neural |ndUCt|On, ﬁmn:l:rfel-st mcmm

formation of the
neural plate

Ecioderm ——_

Endoderm

Neural Crest

Paraxial

Formation of Ll
of the neural
groove and
neural folds
C
Closureof neural Neural tube~ S
folds, formation Fariilits:
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of neural tube

and neural crest

Lateral
plate i
mesadasm

Initially, the neural
tubeis composed of a
single layer of
neuroepithelial cells

Endoderm Matachard




Dorsal view

Days 21-22
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Ventral view







REGIONS OF NEURAL
TUBE CLOSURE

(A) (B)
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How are billions of CNS cells (neurons and glia) generated?

The neuroepithelium is alayer of rapidly dividing stem cells.

What are the mechanisms for dispersal of cellsfrom the
ventricular layer?



NEUROGENESISIN THE CEREBRAL

CORTEX
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1. Developing post-mitotic neuroblasts use special glial cells
and their processes as migration paths.

2. Neurons born at early stages migrate to the deepest layers
of the cortical plate.

3. Neuronsborn at later stages form the more superficial
layer s of the cortex.

4. There are other mechanismsfor lateral dispersal.

5. For each region neuronstend to be born before glia.



REGIONALIZATION OF THE CNS
PRIMARY AND SECONDARY VESICLESAND FLEXURES

Early human brain development. The three primary brain vesicles are subdivid-
ed as development continues, At the right is a list of the adult derivatives

Adult derivatives

formed by the walls and cavities of the beain. (After Moore and Persawd 1993.)

3 Primary vesicles 5 Secondary vesicles

Wall

Cavity

Telencephalon
Forcbrain ; Diencephalon

— Olfactory lobes

H— Hippocampus

— Cerebrum

I: Retina
[ Epithalamus

't—= Thalamus

l\ {Prosencephalon) — Hypothalamius
{"II — Midbrain —— Mesencephalon .
\ (Mesencephalon) —— Midbrain
K Metencephalon
] Hindbrain < Cerebellum
{Rhombencephalon) ™ ppedoncephalon - {
Pans

S-]_"I.II:EI u1:r|:l

= Smell
— Memory storage

— Association (“intelligence™)

= Y igion
~ Pineal gland

~ Relay center for optic and

auditary neurons
— Temperature, sleep, and
breathing regulation

— Fiber tracts between anterior

and posterior brain,
optic lobes, and tectum

- Coordination of complex
muscular moventents

— Fiber tracts between cerebrum

amd cerebellum (mammals anly)
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prosencephalon

megencephalon

Cervical
flexure=»

proaencephalon
4 weeks

telencephalon
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cephalon
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dien-
cephalon telen=
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& weeks




Table 13.1 Some derivatives of the neural crest

Derivative

Cell type or structure derived

Peripheral nervous system
(PNS)

Endocrine and
paracndocrine derivatives

Pigment cells

Facial cartilage
and bone

Connective tissuc

Meurons, including sensory ganglia,
sympathetic and parasympathetic ganglia,
and plexnses

Neuroglial cells

Schwann cells

Adrenal medulla
Calcitonin-secreting cells
Carotid body type 1 cells

Epidermal pigment cells

Ectomesenchyme,

Facial and anterior ventral skull cartilage and
bones

Corneal endothelium and stroma

Tooth papillac

Dermis, smooth muscle, and adipose tissue of
skin of head and neck

Connective tissue of salivary, lachrymal,
thymus, thyroid, and pituitary glands

Connective tissue and smooth muscle in
arteries of aortic arch origin

Sonrce: After Jacobson 1991, based on multiple sources.




The neural crest
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THE REGION OF THE NEURAXISFROM WHICH A CREST CELL
MIGRATESDETERMINES THE TARGET REACHED BY ITSDERIVATIVES

cranial  orcon

Hindbrain

-~ Migrating neural
crest cells

Neural tube

L Truncus

|| arteriosus
—— Bulbus

(/| cordis
Descending
aorta

Vitelline
artery

\ = —— Umbilical
o S— = artery







