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Embryology

Embryology is the Study of an animal’s development from the fertilized egg 
to the formation of all major organ systems

Descriptive Embryology describes 
developmental stages of an embryo

Experimental Embryology explains the 
cellular controls for development. It uses
tools of molecular biology to study the 
genetic control of development
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Complexity of form and function in adult animals

Is all the complexity  arises from a Single cell?

Two theories exist
Preformation
describes that gametes contain miniaturized version of all the elements present in 
the adult body (presented in Seventeen and Eighteenth centuries)

Epigenesis
describes that egg contains the material from which the embryo is gradually built 
(presented in Mid Eighteenth century)
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Embryology

Fertilization is the fusion of male and female gametes

Male gamete enters into the gel coat of female gamete or egg

Enzymes called Lysins are produced
by male gametes to invade 
mucopolysaccharide
coating (consists of protein and 
polysaccharides) of egg

Echinoderm egg 
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Egg Activation

Egg Activation is the series of biochemical changes in the egg that ensure 
the completion of fertilization and onset of embryonic development

Changes in the plasma membrane of egg occur and make a protective 
envelop around the egg, called fertilization membrane

Egg is now called a zygote

Nuclear fusion of the gametes is called syngamy





Membrane and Cortical Events

Earliest changes happen at the plasma membrane of egg

Fertilization by only a single sperm:

1- Microvilli from egg plasma membrane wrap around sperm

2- Ionic changes

3- Fertilization membrane

4- Proteins of the cortical granules

All the reactions occur in 1-2 minutes



Metabolic Changes in zygote

 Post fertilization changes in zygote 

 Ionic changes in zygote raise intracellular pH and initiate changes in 

zygote physiology 

 DNA replication occurs

 Increased protein synthesis meets the need for enzymes and structural 

proteins that make up mitotic spindle

Little mRNA is synthesized in early stages on embryonic development. And 

existing maternal mRNA is activated for protein synthesis_Maternal

Dominance: Existing maternal mRNA is activated for protein synthesis



Miller and Harley; 5th Edition



Embryonic development, cleavage and egg types

Cleavage refers to Cell divisions during embryonic development. It results in 

billions of cells (that make up adult animal) from a single zygote cell 

Bastomeres are the Cells that are produced by cleavage

Cell divisions can be Synchronous (early cell divisions) or asynchronous

(later divisions)



Quantity and distribution of Yolk

Egg sizes, Cleavage patterns, Length of embryonic periods are related to differences in 

the quantity and distribution of yolk in an egg

Yolk: Proteins, lipids and glycogen_food reserve for the developing embryo

Small Amounts of Yolk (Echinoderms, Amphibians) have larval stages that begin to feed 

after brief period of embryological development

Large Amounts of Yolk (Reptiles , birds) have longer periods of embryological 

development

Long periods of embryological development (Eutherian, placental mammals) usually 

provide nourishment through placenta



Cleavage Patterns

Eggs with evenly distributed yolk usually have cleavage patterns that 

result in uniformly sized blastomeres

But

Eggs with Unevenly distributed yolk usually result in unequal blastomeres

Holoblastic cleavage: If Cleavage completely divide the egg

Meroblastic cleavage: Cleavage can not completey divide the embryo and 

Embryo develop around or on top of the yolk 



Holoblastic cleavage

Holoblastic cleavage

Meroblastic cleavage
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