Crash Course on Fetal Development
PRIOR to fertilization, egg and sperm undergo meiosis. With fertilization of the egg, the process of MITOSIS begins.

Fertilization takes place in the outer ampulla of the fallopian tube.  It takes approximately 72 hours to travel to the uterus.

Implantation takes about 7-8 days after fertilization.

Embryo up to the end of 8 weeks.  Fetus from week 9-40.

Heart begins to beat during the 4th week of gestation.

Two membranes (amnion and chorion) form the amniotic sac.  There are two arteries and one vein in the umbilical cord, and the vessels are surrounded by Wharton’s Jelly.  The placenta becomes fully functional around week 8-10.
Functions of the placenta:

· Protects fetus from immunologic attack by the mother

· Removes fetal waste products

· Fetal nutrition

· Oxygenation of the fetus

· Production of hormones necessary to mature fetal organs

Placental Hormones:

· hCG (human choronic gonadotropin)-preservation of the corpus luteum (egg) so that the endometrial lining will be maintained for pregnancy. **basis for pregnancy tests, both urine and serum

· hPL (human placental lactogen)-modulates maternal/fetal metabolism, prepares maternal breasts for lactation, decreases maternal insulin sensitivity

· estrogen-causes enlargement of mother’s breasts, uterus, and external genitalia.  Responsible for myometrial contractility

· Progresterone-maintains the endometrium, decreases uterine contractility, stimulates maternal metabolism and breast development.  Maintains nourishment for early embryo

· Relaxin-acts with progesterone to maintain pregnancy. Causes relaxation of pelvic organs and ligaments and prepares cervix for birth.

PATTERNS OF INHERITANCE
Autosomal Dominant Inheritance:  a single gene is capable of producing a phenotype.  Basically, the abnormal gene overshadows the normal gene.  

· Affected person usually has an affected parent and has a 50% chance of passing to children.

· Males and females equally affected.

· Does not skip generations

· Neurofibromatosis, Huntington’s disease, achondroplasia, and polycystic kidney disease

Autosomal Recessive Inheritance:  two copies of the gene are necessary to produce a phenotype.  These disorders are less common.

· Both parents must be carriers of the gene

· Offspring have a 25% chance of being affected.  If the child is born unaffected, there is a 50% chance they will carry the gene.

· Cystic fibrosis, phenylketonuria, Tay-Sachs disease, and sickle cell disease.

X-Linked Inheritance:  alteration of genes on the X chromosome.  

· Affects more males than females

· If the male inherits the X affected gene, he will exhibit symptoms of the disorder.  

· Because females have 2 X genes, they must have 2 X affected genes to be symptomatic.

· There is no male to male transmission, but affected males will have carrier daughters.

· Females who are carriers, have 50% of an affected son and 50% that daughters will be carriers

· Hemophilia, Duchenne’s MD, color blindness

Multifactoral Inheritance:  caused by multiple gene and environmental factors.
· Not as predictable as traditional patterns of inheritance

· Tends to be familial

· In this type of inheritance, the likelihood that identical twins will both be affected is not 100%, indicating there are non-genetic factors involved.

Chromosomal Abnormalities

Mosaicism: chromosomal abnormalities do not show up on ever cell and only some cell or tissues carry the abnormality.  Mosiac forms of a disorder are usually less severe.

Numeric Abnormality:  indicates that there is either too many or not enough chromosomes.  Some forms are not compatible with life and do not make it to term.

· Monosomies:  one copy of a chromosome rather than two.  In these cases, spontaneous abortion usually occurs and survival is only seen in mosaic forms of this disorder.

· Trisomies:  there are three copies of a chromosome. Trisomy 21 (Downs Syndrome), Trisomy 18, or Trisomy 13.  It can be present in every cell or the mosaic form.
· Polyploidy:  increase in the number of chromosomes in a cell.  This is usually incompatible with life.

Structural Abnormalities:  

· Deletion

· Translocation

· Duplication

Sex Chromosome Abnormalities:  involve the X or Y chromosome.  

· Males: Klinefelter’s Syndrome

· Females:  Turner’s Syndrome

MATERNAL/FETAL TESTING
Review Table 10.1, page 284
