PSY2105 Chapter 4 – Prenatal Development:

Stages of Prenatal Development:

Conception: The combining of the genetic material from a male gamete (sperm) and female gamete (ovum); fertilization
· Zygote: A fertilized ovum
· Sperm live for 2-3 days to travel to the egg
· Only 100/millions of sperm will survive

The Period of The Zygote – Conception to Second Week:
· Multiplies rapidly as it travels to the uterus
· Implantation takes about a week
· Zygote settles in the lining of the uterus
· Ends two weeks after fertilizaiton
· Corresponds to the first missed menstrual period

Period of the Embryo – 3rd- 8th week:
· Embryo: the developing organism from the 3rd week, when implantation si complete, though the 8th week after conception 
· Most delicate weeks of the pregnancy, because the embryo is most vulnerable
· In the third week, the inner cell differentiates into three lays
· Endodermal layer: Develops into organs and glands
· Ectodermal layer: maintains contact with the outside world – nervous system, senses
· Mesodermal layer: Muscles, cartilage, bone, sex organs, heart
· By the end of the 8th week the embryo has distinctive human features
· Amniotic sac: a fluid-containing watertight membrane that surrounds and protects the embryo or fetus
· Placenta: An organ that forms where the embryo attaches to the uterus
· Exchanges nutriens, oxygen, and wastes between the embryo or fetus and the mother, through a very thin membrane that doesn’t allow the passage of blood
· Umbilical Cord: A soft cable of tissue and blood vessels that connects the fetus to the placenta
· Exchange of materials takes place in placental villi
· Membrane exists to filter diseases, germs, and impurities in the mother’s blood from reaching the baby

The Period of the Fetus – 9th to 38th Week:
· Fetus: The developing organism from the 9th week to the 38th week after conception 
· External Changes:
· Head to body ratio decreases
· Skin thickens
· Facial features
· Nails and bone structure
· Internal Organs:
· Sexual development in males with external sexual organs
· Females form inner organs
· Behaviour:	
· Fetus becomes sensitive to environmental stimulation in the 3rd month
· Sensitive to light, loud noises, etc.
· By the 5th month the fetus is capable of kicking and turning 
· Independence:
· The later stages of development prepare the fetus to live outside the mother
· Age of viability: The age (presently 23-24 weeks) at which the infant has a chance to survive if born prematurely 
· Immaturity of the air sacs in the lungs is a major obstacle 
· Inability to digest food or control body temperature 

Teratology: The study of the effects of teratogens on development
· 3-5% of all newborn babies are malformed at birth
· increases with age because some aren’t apparent at birth
· Abnormalities are caused by genetic defects
· Malformations can also be caused by infectious diseases, drugs, and other environmental hazards
· Teratogens: An agent that can cause abnormal development in the fetus
· Can have physical AND psychological impacts 

General Principles of Teratogens:
· A teratogen’s effect depends on the genetic makeup of the organism exposed to it
· The effect of a teratogen on development depends partially on timing
· The effect of a teratogen may be unique
· The abnormal development caused by teratogens may be severe
· Teratogens differ in how they gain access to the fetus 
· The likelihood and degree of abnormal development increase with the level of exposure to the harmful agent

Types of Teratogens:
· Therapeutic drugs:
· Aspirin, barbiturates, DES, Phenytoin, Streptomycin, Tetracycline 
· Effects: miscarriage, bleeding, respiratory problems, genital abnormalities, bone growth, staining of teeth
· Street Drugs
· Cocaine and crack
· Heroin
· Methadone
· Marijuana
· Effects: Premature birth, irritableness, withdrawal symptoms, fine motor tremors
· 
· Alcohol and Tobacco:
· Brain and heart damage, intellectual disability, FAS, growth retardation 
· FAS: A set of problems in the infant and child caused by the mother’s use of alcohol during pregnancy; typically includes facial malformations and other physical and mental disabilities 
· Infections:
· HIV, Herpes, Rubella, Syphillis, Toxoplasmosis, Cytomegalovirus
· Effects: Malformations, AIDS, deaf and blindness, abnormal head and brain growth, intellectual disability, eye damage, CNS damage, fetal death 
· Environmental Hazards 
· Lead, mercury, PCBs, Radiation
· Effects: miscarriage, intellectual disability, leukemia, etc.
· Thalidomide:
· Used to combat morning sickness
· Limb deformalities 
· Claimed to be a mild drug
· Sex hormones
· Antibiotics and anticoagulants 
· Caffeine
· Increased risk of premature birth and lower birth weight
· Nicotine:
· Impairs the functioning of the placenta
· Social and behavioral problems 

Natural Challenges:
· Quality of the mother’s nutrition is an important determinant of how the fetus develops
· Ability of a mother to supply nutrients to the fetus depends partially on her nutrition during pregnancy
· Malnutrition is associated with spontaneous abortion, infant death, and congenital defects
· Interferes with development of the placenta
· Can be difficult to isolate the effects from other factors
· Special dietary needs
· Proteins, fatty acids, vitamins, minerals, etc.

Maternal Experiences and Stress:
· Maternal emotional states can affect the fetus
· Relations between anxiety and later child outcomes
· Problems interpreting relations due to ability to control all the variables
· Environmental disasters have proven the effects of prenatal stress 
· Not all prengatal stress is negative
Parental Age:
· 25-29 is the optimal range
· Typical age of bearing a child has increased drastically
· Father’s age is also risky because the frequency of sperm mutation increases with age
· Achondroplasia – mutation that becomes dominant in the child who inherits it and causes bone deformities 
· Babies who are born to mothers in their teens are at greater than average risk for complications 

Preventing, Detecting, and Treating Birth Defects:
· Certain steps can be taken to lower the risk
· Avoid teratogens
· Genetic counselling: the practice of advising prospective parents about genetic diseases and the likelihood that they might pass on defective genetic traits to offspring 
· Significant progress has been made in detecting problems in newborn infants
· PKU
· Allows for earlier treatment
· Ultrasound Imaging: a non-invasive procedure for detecting physical defects in the fetus
· Produces sound-like waves of energy over the abdomen and the reflections of the waves form an image of the fetus
· Amniocentesis: Collects cells that lie in the amniotic fluid surrounding the fetus. A needle is passed through the abdominal wall into the amniotic sac to gather discarded fetal cells 
· Chorionic Villus Sampling (CVS): A procedure for gathering fetal cells earlier in pregnancy than possible through amniocentesis. A tube is passed through the abdomen or cervix so that fetal cells can be gathered at the site of the developing placenta 
· Endoscopic Fetoscopy: fibre-optic endoscope is inserted into the uterus either through the abdomen or the cervix 
· In-Vitro Screening: screening embryos in the test tube before they’re implanted in the mother’s uterus 
· Medical Therapy:
· The most widely available treatment methods 
· Vitamins
· Treating illnesses in the mother and benefiting the fetus
· Pharmacological interventions for the fetus
· Fetal Surgery:
· [bookmark: _GoBack]Fetal Gene Therapy
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