2nd Semester 2021-2022 Embryology Dr. Ramai
Year 2
Establishment of the basic body plan

» At the end of gastrulation, the typical mammalian embryo has a pear-shaped outline and is
composed of an outer ectodermal layer, a middle mesodermal layer and an inner endodermal
layer.

» A longitudinal column of mesoderm, the notochord, which arose from the primitive node,
establishes the cranial-caudal axis of the developing embryo.

» The body plan of mammalian species Is directed by a genomic regulatory program.

» Complex gene regulatory networks (GRNSs) which have evolved through modularization,
duplication and specialization of simple regulatory motifs have enabled both subtle and large
morphological changes to take place throughout evolution.
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Dorsal views and cross-sections through an early mammalian embryo illustrating progressive
developmental changes from formation of the primitive streak to neurulation (A to D).
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» Ectoderm dorsal to the notochord proliferates in response to factors originating from the notochord, giving rise
to the neural plate, a layer of ectoderm referred to as neuroectoderm.

» Some neuroectodermal cells migrate from the lateral margins referred to as neural crest cells.

» The central nervous system (brain and spinal cord) arise from the neural tube; the peripheral nervous system
develops from both the neural tube and the neural crest.

» Some surface ectodermal cells in the cephalic region form discrete thickenings known as placodes. These placodes
Include the nasal, lens and otic placodes, which give rise to the nasal chambers, lens and inner ear respectively.

» In the cephalic region, a small number of neurogenic placodes develop which contribute to the formation of the
sensory components of some cranial nerves.

» The endoderm gives rise to the epithelial lining of the primitive gut and respiratory tract and their associated
mural glands.

» The epithelial lining of the bladder, middle ear and auditory tube also develop from endoderm.

» The parenchymal cells of the liver, pancreas, thyroid and parathyroid glands arise from endoderm.

» The mesoderm, which arises from the primitive streak, forms a sheet of cells which spreads laterally and
cranially between the epiblast and the hypoblast.

» Mesoderm adjacent to the developing tube forms a thickened column of cells, termed the paraxial mesoderm.

» A chord of cells which extends along the length of the embryo lateral to the paraxial mesoderm forms the
Intermediate mesoderm. Cells of the paraxial mesoderm form whorl-like aggregations called somitomeres.

» The majority of components of the axial skeleton, associated musculature and overlying dermis are derived from
somites. Mesoderm lateral to the somites forms a column of cells referred to as intermediate mesoderm.



» The space between the somatopleure and splanchnopleure is referred to as the embryonic coelom and
from this space the body cavities, namely the pleural, pericardial and peritoneal cavities arise.

» From the mesoderm which lines the coelomic cavity a simple squamous epithelium, the mesothelium,
develops.

» Mesothelium forms the serous membranes which line body cavities.

» After gastrulation, the trilaminar embryonic disc is transformed into a three-layered tube by the
formation of head, tail and lateral folds.

» The inner endodermal layer forms the lining of the embryonic gut,

» The ectoderm gives rise to the nervous system and the epidermis of the skin and its derivatives, and
from the mesodermal layer structural and connective tissue components of the body are formed.

» The embryo becomes C shaped with a prominent row of somites located on either side of the midline.

> Six paired segmental mesenchymal blocks of neural crest origin, the pharyngeal arches, develop in the
cephalic region in a cranio-caudal sequence, between the foregut and surface ectoderm.

» The endoderm of the foregut evaginates between the arches, forming five pharyngeal pouches.

> At this stage of embryological development, a well-defined cardiac bulge in the thoracic region is
associated with the developing heart.

» From the third week onwards the fore and hind limb buds are recognizable.

» The cephalic region exhibits precocious growth and differentiation associated with brain development.

» Subsequently, balance is established between the growth rate in the cephalic region and other regions
of the developing embryo
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Lateral views of a mammalian embryo at different stages of development showing recognizable structures
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