Unit V- A and B – Reproduction and Development

Unit Outline
I.  Animal Development– Chapter 22


A.  Embryonic Development. (22-1) In the early stages of development, the developing 



organism is called an embryo.  The science of studying embryos is called embryology.



1.  After fertilization the zygote begins a series of mitotic cell divisions known 




as cleavage.




a.  The number of cells exponentially grows from 1 to 2, to 4, to 8 and 





so on.

b.  During cleavage, the cell size is reduced until the size of each cell is about the size of the cells in the mature organism.  In other words, there is no cell growth between cell division during cleavage.

c.  Early cleavage results in a solid ball of cells caller a morula.
d.  As the cells continue to divide, the cells of the morula are rearranged to form a ball of cells with liquid inside.  The hollow ball or cells is called a blastula, and the inside of the ball is called the blastocoel.

e.  In some animals the cells of the blastula are all nearly uniform in size, in other animals some cells are much larger than others.  This cell size discrepancy is related to the amount of yolk in each dividing cell. 

f.  As the blastula continues to develop, it reaches a point which cells begin to grow before dividing.




2.  Gastrulation





a.  When the blastula reaches several hundred cells, gastrulation takes 

place.  Gastrulation is the process by which the cells of one side of the gastrula begin to move inward.  The resulting two layered embry is called a gastrula.

b.  The opening created, called the blastopore, becomes one of the openings of the digestive system in the adult.

c.  The space created by this indentation is celled the primitive gut.

d.  The group of cells projecting inward breaks through the opposite side of the blastopore, forming the second entrance of the digestive tract.
e.  The outer most layer of cells of the gastrula is called the ectoderm.
f.  The inner most layer of cells of the gastrula is called the endoderm.

g.  After the ectoderm and endoderm become established the mesoderm, or middle layer, forms between them.
h.  The three layers, the ectoderm, mesoderm and endoderm together are called the germ layers.
	Ectoderm forms the - 
	Mesoderm forms the - 
	Endoderm forms the -

	Nervous system, including brain, spinal cord, and nerves

Lining of the mouth, nostrils and anus

Epidermis of skin, sweat glands, hair, nails
	Bones and muscles

Blood and blood vessels

Reproductive and excretory system

Inner layer (dermis) of the skin
	Lining of the digestive tract

Lining of the trachea, bronchi, and lungs

Liver, pancreas

Thyroid, parathyroid, thymus

Urinary bladder





3.  Growth and Differentiation





a.  As the gastrula develops, the number of cells continue to 





increase.  





b.  Because the cells are now dividing before each division, the size of 





the embryo is also increasing.





c.  Although the cells of the gastrula are arranged into distinct layers, 

they look very much alike.  The changing of unspecialized embryonic cells into the specialized cells, tissues and organs is called differentiation.



4.  Role of the Nucleus and Cytoplasm





a.  Within the nucleus of the zygote is all of the genetic material for the 





developing offspring.  Each time the cell divides by mitosis each 





daughter cell receives a complete copy of the DNA.





b.  Each cell in the organism (with the exception of gametes and some 





cells that do not have a nucleus – rbc’s) is genetically identical.





c.  As different genes become active in different cells, the cells begin to 





differentiate, taking on their unique structure and function.

d.  Scientists still do not fully understand many of the mechanisms that control cell differentiation.




5.  Role of Neighboring Cells





a.  As an embryo grows, there must be some coordination and 





communication between cells.





b.  Certain parts of the developing embryo seem to act as organizers 





and influence the development of neighboring cells.  The organizers 

most likely do this by influencing which genes are active at various times in cells.
c.  The process by which these organizers cause, or induce, other cells to differentiate is called embryonic induction.
d.  Cell contact, and some chemicals are thought to cause embryonic induction.



B.  External and Internal Development (22-2)  Irregardless of where the embryo 

develops, all embryos need nourishment, protection, proper temperature, oxygen, and a means of getting rid of wastes.



1.  External Development in Water:  




a.  In most aquatic animals fertilization and development occur 





externally.





b.  Nourishment for these embryos come from the yolk stored in the 





egg.





c.  The young are often exposed to the proper environmental 





conditions, because mating occurs at specific times during the year.





d.  Oxygen can diffuse directly into the embryo, and wastes diffuse out 





into the water.





e.  In order to protect their eggs, some fish are “mouthbreeders.”  That 





is the fertilized eggs are held in the fishes mouth until they hatch.




2.  External Development on Land





a.  Overview of External Development






i.  On land, the eggs contain a substantial amount of yolk, and 
have a protective shell.  

ii.  The shell is almost waterproof, but is porous enough to allow oxygen and carbon dioxide to diffuse through the shell.
iii.  Reptiles and Birds both have internal fertilization and external land development.  

iv.  Because birds tend to protect their eggs, after they are laid, a greater percentage of the bird offspring survive.  





b.  Internal Structure of the Chicken Egg (see figure 22-9)  The chicken 





egg is used as an example of the typical egg that would be laid on land.






i.  The chicken egg has four membranes that lie outside the 






embryo, but inside the shell.







(a)  The outermost membrane is the chorion.  The 

chorion aids in the exchange of gasses between the embryo and the environment.

(b)  The second membrane, the allantois, is a sac-like structure that grows out of the digestive tract of the embryo.  The allantois assists with gas exchange, and the storage of wastes produced by the embryo.

(c)  The amnion surrounds the embryo.  The amnion contains amniotic fluid which provides a watery environment for the development of the fetus, and protects the fetus from shock.
(d)  The fourth membrane is the yolk sac which surrounds the yolk.  The yolk is the stored food for the embryo.  Blood vessels grow into the sack to assist in the transfer of nutrients.

(e)  The albumin is the “white” of the egg.  It provides the source of water, and some proteins for the developing embryo.

(f)  Surrounding these structures is the shell.  When the young hatch, the shell is left behind with the waste-filled allantois.




3.  Internal Development





a.  Internal Development in Animals other than Mammals






i.  In some sharks and some reptiles such as garter snakes, 






fertilization and development take place inside the body.






ii.  The young do not receive any nutrients directly from the 






mother.  All of the food is stored in the egg yolk.






iii.  When the yolk is used up, the young have developed to a 






point where they can survive on their own, and are born.

iv.  In mammals, fertilization takes place inside the females body, and the embryos typically develop within a structure called the womb, or uterus.






v.  The offspring are born in an underdeveloped condition and, 

for a period, feed on mothers milk which is produced by mammary glands.






vi.  The young are well protected during development and 






after birth, and a high percentage of them survive to 






adulthood.

vii.  As expected, in animals where the young develop internally, relatively few eggs are produced.





b.  Placental Mammals





i.  Most mammals, including humans are placental mammals.






ii.  In placental mammals the placenta, a structure designed to 

exchange nutrients and waste with the mother, us closely associated with the mothers circulatory system.

iii.  There is no direct connection between the mother’s and embryo’s circulatory systems.

iv.  The embryo is connected to the placenta by a structure rich with blood vessels, known as the umbilical cord.





c.  Nonplacental Mammals – There are two types of non placental 





mammals, the egg-laying mammals, and the marsupials.





i.  The spiny anteater and the duckbill platypus are the only 






known egg-laying mammals.






ii.  The leathery eggs are laid a nest.  When the young hatch 

out of the eggs, the female gathers them against her body and feed them with her mammary glands.





b.  The Marsupials

i.  In the pouched mammals, or marsupials, development starts in the uterus.






ii. There is no placenta formed, and the eggs are nourished by 






the eggs yolk.






iii.  As the nutrients in the yolk become depleted, the 






embryo’s are born in an immature condition.






iv.  The embryos crawl into the pouch on the outside of the 






mothers body, and attach themselves to a mammary gland. 






v.  Development is completed in the pouch.






vi.  While the kangaroo of Australia is the most familiar 






marsupial, the opossum is a local, New York State, example.

