Chapter 18- Development 
Vocabulary

Ovulation
Fallopian tube

uterus

endometrium

oocyte

Corona radiata
zygote


Morula

Blastocyst

zona pellucida

Acrosome
implantation

HCG

extraembryonic membranes
Placenta
umbilical cord

differentiation
gastrulation

ectopic pregnancy

Ectoderm
Endoderm 
mesoderm

SRY region
fetal circulation



Learning objectives

· Differentiate between prenatal and postnatal periods of development.

· List the three periods of prenatal development and explain the main events of each. 

· Describe the process of fertilization including how the sperm enters the egg and the prevention of polyspermy. 

· Explain how identical and fraternal twins are produced.  
· Explain the process of implantation and define an ectopic pregnancy.  

· List the extraembryonic membranes and describe their role in development. 

· Describe the formation of the placenta. 

· Explain what controls the development of sex organs and when it happens in development.

· Describe fetal circulation and how it differs from postnatal circulation; include the special structures and explain what organs are being bypassed and why that can happen in the fetus.

· Describe postnatal growth and development and the factors that influence aging and high quality of life through old age. 

Lecture Outline

Ovulation and fertilization
Implantation

Embryonic and fetal development

Labor and birth

Postnatal development

Ovulation and fertilization

A spike in LH and FSH (Lutenizing hormone and follicle stimulating hormone) signals ovulation, the release of a secondary oocyte from a follicle in the ovary
A secondary oocyte, surrounded by two important layers- the corona radiata, a layer of cells, and zona pellucida, a thick, acellular protective layer

The oocyte  is drawn by fimbriae cilia, and peristalsis along the fallopian tube
During ejaculation, millions of sperm are released, which must travel through the cervix, into the uterus, and from there into the fallopian tubes to fertilize an egg

The acrosome contains enzymes which allow a sperm cell to pass between the cells of the corona radiata, and through the zona pellucida

Penetration of the sperm triggers the release of enzymes from cortical granules within the oocyte to harden the zona pellucida, preventing polyspermy

The zygote is cleaved many times before an external food source (the mother) is provided, forming first a morula, then a blastocyst before implantation
Modern in vitro fertilization, combined with techniques such as PCR allow for pre-implantation genetic diagnosis, raising significant ethical questions

Implantation

Implantation of the embryo occurs within two weeks of fertilization into the endometrial tissue of the uterus

Implantation into the wall of the fallopian tube is called an ectopic pregnancy

The embryo release human chorionic gonadotropin to alert the mother’s body to its presence, thereby sustaining the corpus luteum throughout pregnancy

The inner cell mass of the blastocyst undergoes gastrulation, forming ectoderm, endoderm and mesoderm, which will ultimately give rise to all the tissues of the body
The outermost layer of blastocyst cells give rise to the extraembryonic membranes, forming the amniotic sac, umbilical cord and chorionic villi of the placenta

Male and female reproductive structures are formed from the same tissue, and are differentiated by the presence of absence of the SRY gene region of the Y chromosome

Fetal development

Growth of the fetus is allometric, and continues to be allometric until development is complete at adulthood
The placenta is the interface between fetal and maternal circulation, and allows the transfer of oxygen and nutrients from the mother’s blood to the fetus, and wastes the other way, while preventing the mixing of fetal and maternal blood, allowing for differences in blood type between mother and child

The umbilical vein carries oxygen and nutrients in blood to the heart
Because organs such as the lungs are not used in utero, fetal circulation is arranged differently from the circulatory pathway of adults

Fetal development is most susceptible to birth-defect causing environmental insults between weeks 3 and 16

Postnatal development

Labor is the painful process of birthing a baby, and consists of dilation, expulsion, and placental stages
Dilation stage is initiated by regular contractions of the uterus, rupture of the amniotic sac (breaking water), and dilation of the cervix

Lactation is the production of milk from mammary glands in the breast and cannot begin until a baby is delivered

Colostrum and milk both contain antibodies which protect a baby against disease during its infancy

Growth and development continue until about age 25, and aging begins soon after
Maintenance of good health throughout life allows can significantly mitigate the debilitation associated with aging

