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Chapter 4 – Prenatal Development Birth, and Newborns’ Readiness for Life

FROM CONCEPTION TO BIRTH

A. The Germinal Period – lasts from conception through implantation.

1. Implantation is the burrowing of the blastocyst into the lining of the uterus.

2. Development of Support Systems (4 structures)

a. Amnion is a watertight sac that fills with fluid form the mother’s tissues.  The purpose of this sac and its amniotic fluid are to cushion the developing organism against blows, regulate its temperature, and provide a weightless environment that will make it easier for the embryo to move.

b. A balloon-shaped yolk sac produces blood cells until the embryo is capable of producing its own.

c. The yolk sac is attached to the chorion, which surrounds the amnion and eventually becomes the lining of the placenta.

d. The allantois forms the embryo’s umbilical cord.

3. Purpose of the Placenta

a. The placenta delivers oxygen and nutrients into the embryo’s bloodstream by means of the umbilical cord.

b. The umbilical cord also transports carbon dioxide and metabolic wastes from the embryo.

B. The Period of the Embryo – lasts from the 3rd –8th week of pregnancy.

· By the 3rd week, the embryonic disk is rapidly differentiating into three cell layers.

· The outer layer, (ectoderm), becomes the nervous system, skin, and hair.

· The middle layer (mesoderm), becomes the muscles, bones, and circulatory system.

· The inner layer, (endoderm), becomes the digestive system, lungs, urinary tract, and other vital organs, such as the pancreas and liver.

· By the end of the 4th week, the heart has not only formed but has already begun to beat.

1. The Second Month

a. The embryo becomes much more human in appearance as it grows about 1/30 of and inch per day.

b. During the 7th and 8th weeks, the embryo’s sexual development begins with the appearance of a genital ridge called the indifferent gland.

c. The embryo’s circulatory system now functions on its own.

d. By the end of the 2nd month, the embryo is slightly more than an inch long and weighs less than 1/4 of an ounce.

C. The Period of the Fetus – last seven months of pregnancy.

1. The Third Month
a. Coordination between the nervous and muscular system allows the fetus to kick its legs, make fists, and twist its body.

b. The digestive and excretory systems are also working together, allowing the fetus to swallow, digest nutrients, and urinate.

c. By the end of the 3rd month, the sex of a fetus can be detected by ultrasound, and its reproductive system already contains immature ova or sperm cells.

d. All these detailed developments are present after 12 weeks even though the fetus is a mere 3 inches long.

2. The Second Trimester – 4th, 5th, 6th, and 7th months

a. At age 16 weeks, the fetus is 8 to 10 inches long and weighs about 6 ounces. 

b. By the end of the 4th month, the fetus has assumed a distinctly human appearance, even though it stands virtually no chance of surviving outside the womb.

c. At the 5th  and 6th months the fetus us covered by a cheesy substance called vernix and a fine layer of body hair, called lanugo.

d. By the end of the second trimester, the fetus’s visual and auditory senses are clearly functional.

e. 6 months after conception, the fetus is approximately 14 to 15 inches long and weighs about 2 pounds.

D. The Third Trimester – last 3 months

a. The organ systems mature rapidly, preparing the fetus for birth.

b. Somewhere between 22 and 28 weeks after conception (usually in the 7th month), fetuses reach the age of viability, the point at which survival outside the uterus is possible. 

c. By the end of the 7th month, the fetus weighs nearly 4 pounds and is about 16 to 17 inches long.

d. By the middle of the 9th month, fetal activity slows and sleep increases.

ENVIRONMENTAL INFLUENCES ON PRENATAL DEVELOPMENT

E. Teratogen refers to any disease, drug, or other environmental agent that can harm a developing embryo or fetus by causing physical deformities, severely retarded growth, blindness, brain damage, and even death. 

* Generalizations about effects of teratogens:

· The effects of a teratogen on a body part or organ system are worst during the period when that organ system grows most rapidly. 

· Not all embryos or fetuses are affected equally; susceptibility is influenced by genetic makeup of mother and fetus, and the quality of the prenatal environment.

· The same defect can be caused by different teratogens.

· A variety of defects can result from a single teratogen.

· The longer the exposure to or higher the “dose” of a teratogen, the more likely it is that serious harm will be done. 

· Embryos and fetuses can be affected by fathers’ as well as by mothers’ exposure to some teratogens.

· The long-terms effects of a teratogen often depend on the quality of the postnatal environment.

1. Maternal Diseases 

a. German measles or rubella is a disease that is most damaging to the developing organism during the first trimester and can cause a variety of defects, including blindness, deafness, cardiac abnormalities, and mental retardation.

b. Infectious diseases such as toxoplasmosis, caused by a parasite found in many animals, can also cause damaging affects.  Although toxoplasmosis  produces only mild coldlike symptoms in adults, it can cause sever eye and brain damage if transmitted to the prenatal organism during the first trimester, and can induce a miscarriage if it strikes latter in pregnancy.

c. Syphilis, a sexually transmitted disease, results in similar problems as rubella but has its greatest impact on development during the middle and later stages of pregnancy.

d. AIDS can be passes from mother to infant prior to, during, or after birth

2. Drugs can also impact on prenatal development.

a. A mild tranquilizer, now off the market, called Thalidomide caused serious deformities that varied depending on when the drug was taken during pregnancy.

b. Smoking, and even exposure to second-hand smoke, an lead to growth retardation and other developmental delays.

c. Children of mothers who drank alcohol during pregnancy may exhibit a cluster of symptoms called fetal alcohol syndrome.  The severity of FAS symptoms depends on the amount of alcohol consumed.

d. Cocaine

3. Environmental hazards
a. Radiation

b. Pollutants, (i.e., lead)

B. Maternal Characteristics

1. The Mother’s Diet
a. Today, mothers are advised to eat a healthy, high-protein, high-calorie diet on which they gain 2 to 5 pounds during the first 3 months of pregnancy and about a pound a week thereafter, for a total of 25 to 30 pounds.

b. Babies born to malnourished mothers sometimes show cognitive deficits later in childhood and a heightened risk of developing problems such as hypertension, heart disease, and diabetes as adults.

c. Diets rich in folic acid, a B-complex vitamin found in fresh fruits, liver, and green vegetables, help to prevent spina bifida and other defects of the neural tube.

2. The Mother’s Emotional Well-being

a. Prolonged and severe emotional stress is associated with stunted prenatal growth, premature delivery, low birth weight, and other birth complications.

b. Babies of highly stressed mothers tend to be highly active, irritable, and irregular in their feeding, sleeping, and bowel habits.

3. The Mother’s age

a. The ages between 16-35 years are the “safest” to have an infant.

CHILDBIRTH AND THE PERINATAL ENVIRONMENT

· The perinatal environment is the environment surrounding birth; it includes influences such as drugs given to the mother during delivery, delivery practices, and the social environment shortly after the baby is born.

A. The Birth Process (3 stages)

1. Contractions spaced 10- to 15- minute intervals, and it ends when her cervix has fully dilated so that the fetus’s head can pass through.

2. Delivery begins as the fetus’s head passes through the cervix into the vagina and ends when the baby emerges from the mother’s body.

3. Afterbirth takes only 5 to 10 minutes as the uterus once again contracts and expels the placenta from the mother’s body.

B. The Baby’s Experience

1. The Baby’s Appearance

· Often bluish in color from oxygen deprivation during the birth process, babies’ passage through the narrow cervix and birth canal may also leave them with flattened noses, misshapen foreheads, and an assortment of bumps and bruises.

2. Assessing the Baby’s condition

· APGAR test rates 5 characteristics on a 3-point scale (0,1,2) at one minute and five minutes after birth.

· Brazelton’s Neonatal Behavioral Assessment Scale (NBAS), a administered a few days after birth, and assesses 20 inborn reflexes, as well as changes in the infant’s state, and reactions to comforting and other social stimuli.

C. Labor and Delivery Medication

1. Mothers who receive large amounts of anesthesia are often less sensitive to uterine contractions and do not push effectively during the delivery.  As a result, their babies may have to be pulled from the birth canal with obstetrical forceps.  Unfortunately, the use of forceps could lead to cranial bleeding and/or brain damage.

2. Labor and delivery medications also cross the placenta and, in heavy doses, can make babies lethargic and inattentive.  Infants of heavily medicated mothers’ smile infrequently, become irritable when aroused, and are difficult to feed or cuddle in the first weeks of life.

D. Alternative Approaches to Childbirth

1. Natural or prepared childbirth movement is a philosophy based on the idea that childbirth is a normal and natural part of life rather than a painful ordeal that women should fear.

2. Childbirth statistics from many countries suggest that home births are as safe as hospitals as long as the mother is healthy, the pregnancy has gone smoothly, and the birth is attended by a well-trained midwife.

E.  The Social Environment Surrounding Birth

1. The Mother’s Experience

a. Emotional bonding is when the mother is especially ready to respond to and develop a strong sense of affection for her baby.

b. Postpartum depression is strong feelings of sadness, resentment, and despair that may affect the mother shortly after childbirth and that can linger for months.

2. The father’s experience

a. Like new mothers, new fathers often display a sense of engrossment with the baby – an intense fascination with a strong desire to touch, hold, and caress this newest member of the family.

BIRTH COMPLICATIONS

A. Anoxia is oxygen deprivation, which can easily happen when infants are lying in the breech position.

B. Complications of Low Birth Weight

· Preterm babies are infants born more than 3 weeks before their normal due dates.

· Small-for-date babies are infants whose birth weight is far below normal, even when born close to their normal due dates.

· Respiratory distress syndrome is a serious condition in which a preterm infant breathes very irregularly and is at risk of dying.

THE NEWBORN’S READINESS FOR LIFE

A.  New born Reflexes

1. Survival reflexes

· Breathing reflex: permanent reflex that provides oxygen and expels carbon dioxide.

· Eyeblink reflex: permanent reflex that protects eyes from bright light or foreign objects.

· Pupillary reflex: permanent reflex that protects against bright lights; helps visual system adapt to low illumination.

· Rooting reflex: Infant reflexively turns cheek in direction of a tactile stimulus, which facilitates orientation to breast or bottle; should gradually weaken over first 6 months of life.

· Sucking reflex: Infant reflexively sucks on objects placed in mouth, which allows infant to take in nutrients; will gradually be modified by experience over the first few months of life.

· Swallowing reflex: Allows the child to take in nutrients and protects against choking; permanent but modified by experience.

2. Primitive reflexes

· Babinski reflex: infant fans and then curls toes when bottom of foot is stroked; presence at birth and disappearance within first 8 to 12 months of life indicates normal neurological development.

· Grasping reflex: infant curls fingers around objects that touch the palm of its hand; present at birth but replaced by a voluntary grasp in the first 3 to 4 months of life, which signifies normal neurological development.

· Moro reflex: infant will throw arms outward, arch back, and then bring arms together in response to a loud noise or a sudden change of head position; presence at birth and disappearance within the first 6 to 7 months of life indicated normal neurological development; may evolve into a startle reflex that does not disappear.

· Swimming reflex: infant will show active movements of arms and legs and will involuntarily hold breath when immersed in water; presence at birth and disappearance in first 4 to 6 months signifies normal neurological development.

· Stepping reflex: Infants will move their legs and feet as if to walk when held upright so that their feet touch a flat surface; presence at birth and disappearance in first 8 weeks of life signifies normal neurological development; may persist if infant has regular opportunities to practice it

B.  Infant States

· In a typical day (or night), a neonate moves in and out of six infant states, or levels of arousal (regular sleep, irregular sleep, drowsiness, alert inactivity, alert activity, crying).  During the first month, a baby may move rapidly from one state to another, as mothers will testify when their wide-awake babies suddenly nod off to sleep in the middle of a feeding.

C. Developmental Changes in Infant States

1. Changes in Sleep – From at least 2 weeks before they are born throughout the first month or two of life, babies spend at least half their sleeping hours in REM sleep.
2.The Functions and Course of Crying

· A baby’s earliest cries are unlearned and involuntary responses to discomfort – distress signals by which he makes caregivers aware of his needs.
· An infant’s cry is a complex vocal signal that may vary from a soft whimper to piercing shrieks and wails. 

· 10

