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• Embryology explains the basis for understanding gross anatomy for.

•  Embryology also explains the causes of variation in human structure

and birth defects for e.g. infectious agents, X-rays or drugs.

[image: ]•  Embryology also provides knowledge essential for creating health care strategies for better reproductive outcomes.
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Development

•  Human development is a continuous process that begins at fertilization, when a fertilized oocyte (zygote), a toti-potential cell is transformed  into a multicellular human being.

•  During this journey it must pass through the stages of cell division, cell migration, programmed cell death, differentiation, growth and cell rearrangement.
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Definitions
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-  Embryology: It is the science that deals with the origin and development of the organism from a



single cell (zygote) to a fully mature adult form.


-  Prenatal stage: from fertilization to birth. (zygote-embryo- fetus).

-  Postnatal stage: growth and maturity after birth. newborn-infant –child- adult

-  Gestation period:

•  Germinal period- from 1st to 2nd week (zygote formation and its division, all cells like each other).

•  Embryonic period–from 3rd to 8th week

•  Fetal period –from 9th week (3rd month) to termination of pregnancy.

-  Cell division

•  mitotic division and meiotic division.



-  Growth : increase the embryo in size and length (number & size of cells, and intercellular substance).




-  Spermatocyte : immature sperm

-  Spermatozoa : mature sperm

-  Oocyte : immature ova

-  Oogonia : mature ova

-  Folliculogenesis : follicle formation

-  Oogenesis : ova formation

-  Ovulation : ova release

-  Fertilization = conception = pregnancy : zygote formation.

-  Implantation : implant embryo in endometrium of mother.

-  Ectopregnancy : pregnancy outside uterus , is abnormal case (abortion case).

-  Gametogenesis : gametes formation .

-  Animal pole: The pole of an oocyte or egg cell that usually is shown as uppermost pole



(’north pole’) and where in meiosis the polar bodies are given off.


-  Vegetal pole: The pole of an oocyte or egg cell that usually is shown as lowermost pole.






-  Insemination: Adding of sperm to egg cells.



- Mesoblast: Another term for mesoderm

- Organogenesis: Formation of organs in embryogenesis.


Branches of Embryology




	Descriptive E : describe the normal development.


	Teratology : study the abnormal development.




*  teratogen   :  external  substance  that  cause  the  malformation.   3-  Experimental  E:  experiment  to  avoid  the  malformation.  4-  Biochemical  E:  study  the  biochemical  reactions  during  the  development.  5- Comparative E: compare the developmental periods between the different species.

6- Molecular E: study the gene expression during the development.



	Aristotle theory :


Embryonic Theories

-  Complex forms comes from signal form .


-  Male reproductive system consists of semen only.

-  Female reproductive system consists of uterus.



	August Weismann theory :


The contribution of the sperm and ova is equally in the formation of the zygote.

	Thomas Hunt Morgan theory :


The gene expression is responsible for normal development.

	Otto Warburg theory :


-  The activity of cytochrome oxidase increases during the fertilization and thus reflects the normal respiration rate for the zygote.

	
[image: ]William Roux  theory: discuss the epigenesis (preformation) in toad, frog and Salamander.
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	Gametogenesis: spermatogenesis and oogenesis


	Fertilization and zygote formation: fusion of male and female haploid gametes to form a first




diploid cell. zygote divides mitotically many times and develop to form morula.


	Morula: A mass of compact identical cells.


	Blastocyst: a hollow ball with a blastocoel cavity.


	Gastrulation: The formation of the three germ layers of the embryo –the ectoderm, the





mesoderm, and the endoderm take place.




	Tubulation: Change the from the flattened disc into cylinder/tube structures such as the primordial gut and the neural tube.


	Attachment (implantation) and placental formation: a close interaction  of  embryonic trophoblast and endometrial epithelial cells that is known as adhesion or attachment.
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Embryonic Organizer
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What is the organizer’s effect in embryonic development?

The effect of embryonic interaction or organizer is a morphogenetic effect by which one organic tissue transmits a chemical substance that influences other embryonic part to produce a structure that otherwise could not come into existence

The organizer has three main properties:


	
it induces neural tissue on the overlying ectoderm,

	imparts more dorsal characteristics to the mesoderm of the marginal zone (i.e., "dorsalizes mesoderm"), leading to the formation of somites and trunk muscles, and

	it induces a secondary gut.




-  generally, any part of the embryo which exerts a morphogenetic stimulus on an adjacent part or parts.



There are three types of organizers:


	
Primary: blastopore/primitive streak that induces diﬀerentiation  of  notochord  and secondary/intraembryonic mesoderm.

	
Secondary: notochord acts as a secondary organizer in stimulating the  development  of brain and spinal cord.

	
Tertiary: neural tube is the tertiary organizer that induces segmentation of paraxial mesoderm into somites.






Types of Embryonic Organizer

Inducer, Regulator, and Restrictor (Determinator)



1-) Cell, tissue or organs 2-) Nucleus

3-) DNA/Genes/HOX genes

4-) Enzymes

5-) Cytokines

6-) Growth factors

7-) Hormones

8-) Immunity

9-) Environment

10-) Nutrition
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1-) Cell/Tissue/Organ As An Embryonic

Organizers
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Embryonic inducer: any  cells or tissues or organ   can



induce the others for the differentiation.


	
[image: ][image: ]  Embryonic regulator: any ce or tissues or organ can regulate the others.


	
Embryonic determinator: there is a restriction in   the




efficiency of embryonic cell to grow.
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Experimental  1:   by

Spemann and Mangold  on  frog and Wangton on chicken.

––––––––
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Optic vesicle experiment: is responsible for the formation of optic cup.

A- Transfer the right optic vesicle (R.O.V) to the left optic vesicle (L.O.V) (in same

place)—-> formation of 2.Optical Cup left part only. B- Elimination of R.O.V :


-  right optic doesn't form & 1 in left optic cup



	Transfer of R.O.V in different place, Eg: elementary canal



-  right optic doesn't form & 1 in left optic cup



	Transfer of R.O.V in the same place but in different development embryo.



-  right optic doesn't form



# Conclusion : Optic vesicle is inducer for the formation of optic cup.

[image: ]




Embryonic Transplantation



––––––––
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1-) Auto-T: transfer in the same embryo.

2-) Homo-T: transfer between the same species. 3-) Hetero-T: transfer between the different

species.
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2-) Nucleus As An Embryonic

Organizer
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Nucleus is the control center for the development.

Exp. 1 on zygote of amphibia: tight its nucleus———result: 2 embryos.

Exp. 2 on 2 blastomere: tight nucleus———result: 2 embryos.

Exp. 3 on 4 blastomere : tight nucleus———result: 4 embryos.

Exp. 4 on 8 blastomere : tight nucleus———result: 8 malformed embryos.

Exp. 5 on 16 blastomere : tight nucleus———result: death of all cells.




Nuclear Transplantation Technique



	Eliminate the nucleus of zygote E1 by hook.
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