CHAPTER 4: PREGNANCY AND PRENATAL DEVELOPMENT

PRENATAL DEVELOPMENT: ENVIRONMENTAL INFLUENCES

Maternal Factors

Everything that affects a woman’s well being, from her diet to her moods, may alter her unborn Childs environment and influence its growth.  Not all environmental hazards are equally risky for all foetuses.  Some factors that are teraogenic (birth-defect producing) in some cases have little or no affect in other.  The timing of the exposure the, the dose, duration, and interaction with other teraogenic factors may make a difference. Even specific genes in a mother or baby can have an effect.

Nutrition and Maternal Weight

The foetus has direct access to the maternal blood supply through the placenta so an expectant mother does not have control over the amount of nutrients that she “loses” to her fetus.  It is important then for an expectant mother to take in enough nutrients to adequately feed herself and her foetus.

Being either overweight or underweight can be risky: among women having their first babies, those who were overweight before pregnancy had the most risk of stillbirth or of losing their babies during the first week of life.  On the other hand, underweight women are more likely to have dangerously small babies.  Obese women risk having children with neural-tube defects, as well as heart defects and other birth defects.  Obesity also increases the risk of other complications of pregnancy, including miscarriage, difficulty inducing labour, and a greater likelihood of caesarean delivery.

What an expectant mother eats is important: Fish appears to be brain food for a foetus. Recently scientists have learned of the critical importance of folic acid in a pregnant woman’s diet. Folate is also NB= neural tube defects (China).  

Malnutrition

Prenatal malnutrition may have long-range effects.  Severe prenatal nutrition deficiencies in the first and second trimesters affect the developing brain, increasing the risk of antisocial personality disorders at age 18.  Children whose mothers had low vitamin D levels late in pregnancy had low bone mineral content at age 9, potentially increasing their risk of osteoporosis in later life.  Fetal under-nutrition is also linked with schizophrenia.

Malnourished women who take dietary supplements while pregnant tend to have bigger, healthier, more active, and more visually alert infants.  Women with low zinc levels who take daily zinc supplements are less likely to have babies with low birth weight and small head circumference.

Physical Activity and Strenuous Work

Moderate exercise does not seem to endanger the foetuses of healthy women.  Regular exercise prevents constipation and improves respiration, circulation, muscle tone, and skin elasticity, all of which constitute to a more comfortable pregnancy and an easier, safer delivery.

Employment during pregnancy generally entails no special hazards.  However strenuous working conditions, occupational fatigue, and long working hours may be associated with a greater risk of premature birth (taper off at the end of moderate exercise and no HR above 150).

Drug Intake

Vulnerability is greatest in the first few months of gestation, when development is most rapid.  Some problems resulting from prenatal exposure to drugs can be treated if the presence of a drug can be detected early.

Medical Drugs:  The effects of taking a drug during pregnancy do not always become apparent immediately.  The AAP Committee on Drugs (1994) recommends that no medication be prescribed for a pregnant or breast-feeding woman unless it is essential for her health or her child’s.  Pregnant women should not take over-the-counter drugs without consulting a doctor (thalidomide 1960’s).

Alcohol:  Foetal Alcohol Syndrome (FAS): a combination of retarded growth, facial and bodily malformation, and disorders of the central nervous system.  Prenatal alcohol exposure is the most common cause of mental retardation and the leading preventable cause of birth defects in the USA and is a risk factor for development of drinking problems and alcohol disorders in young adulthood.

Even small amount of social drinking may harm the foetus, and the more the mother drinks, the greater the effect.  Moderate or heavy drinking during pregnancy seems to disturb an infant’s neurological and behavioural functioning and this may affect early social interaction with the mother, which is vital to emotional development.  Heavy drinkers who continue to drink after becoming pregnant is likely to have babies with reduces skull and brain growth as compared with babies of non drinking woman or expectant mothers who stop drinking.  Because there is no known safe level of drinking during pregnancy, it is best to avoid alcohol form the time a woman begins thinking about becoming pregnant until she stops breast-feeding.

FAS-related problems can include, in infancy, reduced responsiveness to stimuli, slow reaction time, and reduced visual acuity (sharpness of vision); and throughout childhood, short attention span, distractibility, restlessness, hyperactivity, learning disabilities, memory deficits and mood disorders; as well as aggressiveness and problem behaviour.

Some FAS problems recede after birth, but others, such as retardation, behavioural and learning problems, and hyperactivity, tend to persist.

Nicotine: Women who smoke during pregnancy are more than one and half times as likely as non-smokers to bear low birth weight babies.  Even light smoking (less than 5 a day) is associated with a greater risk of low birth weight.  Maternal smoking is the single most important factor in low birth weight in developed countries. Tobacco during pregnancy also brings increased risk of miscarriage, growth retardation, stillbirth, small head circumference, sudden infant death, and colic in early infancy, hyper kinetic disorder (excessive movement) and long-term respiratory, neurological, cognitive and behavioural problems.

The effects of prenatal exposure to second-hand smoke on cognitive development tend to be worse when the child also experiences socio-economic hardships, such as substandard housing, malnutrition, and inadequate clothing during the first 2years of life.  Women who smoke during pregnancy also tend to smoke after giving birth, and each type of exposure seems to have independent effects.

Smoking during pregnancy seems to have some of the same effects on children when they reach school age as drinking during pregnancy: poor attention span, hyperactivity, anxiety, learning and behaviour problems, perceptual-motor and linguistic problems, poor IQ scores, low grade placement, and neurological problems.

Caffeine for the most part caffeine does not cause trouble for the foetus.  Caffeine is not a teratogen for human babies. However, 8 or more cups of coffee a day may dramatically increase the risk of foetal death and four or more cups a day, of sudden death in infancy.

Marijuana, Cocaine, and Methamphetamine: some evidence from marijuana studies suggests that heavy marijuana use can lead to birth defects, low birth weight, withdrawal like symptoms (excessive crying and tremors) at birth, and increase risk of attention disorders and learning problems later in life.  The drug may affect functioning of the brain’s frontal lobe.

Cocaine use during pregnancy has been associated with spontaneous abortion, delayed growth, premature labour, low birth weight, small head size, birth defects, and impaired neurological development.  In some studies, cocaine exposed newborn’s showed acute withdrawal symptoms and sleep disturbances.  High prenatal cocaine exposure was associated with childhood behaviour problems.

Methamphetamine exposed infants were more likely to have low birth weight and to be small for their gestational age. Prenatal methamphetamine exposure is associated with foetal growth restriction.

HIV/AIDS

If an expectant mother has the virus in her blood, perinatal transmission may occur: the virus may cross over to the foetus’s bloodstream through the placenta during pregnancy, labour, or delivery or, after birth through breast milk.  The risk of transmission can be reduced by choosing caesarean delivery, especially when a woman has not received antiretroviral therapy, and by promotion of alternatives to breastfeeding. AZT drug helps also.

Other Maternal Illnesses

Prospective parents should try to prevent any infection – colds, flu, urinary tract and vaginal infections, as well as sexually transmitted diseases.  If the mother does contract an infection, it should be treated promptly.  Pregnant women should also be screened for thyroid deficiency, which can affect their children’s cognitive performance.  

Rubella (German measles) if contracted before her 11th week of pregnancy; is almost certain to cause deafness and heart defects in her baby. 

Offspring of mothers with diabetes are 2-5 times more likely to develop birth defects, especially of the heart and spinal cord (neural tube defects).  Research on mice suggest why: high blood glucose levels deprive an embryo of oxygen, with resultant cell damage, during the first 8weeks of pregnancy when its organs are forming.  Women with diabetes need to make sure their blood glucose levels are under control before becoming pregnant. Use of multivitamin supplements during the first 3months before conception and the first 3months of pregnancy can help reduce the risk of diabetes-associated birth defects.

An infection called toxoplasmosis caused by a parasite harboured in the bodies of cattle, sheep and pigs and in the intestinal tracts of cats, typically produces either no symptoms or symptoms like those of the common cold.  In pregnant woman, however, especially in the 2nd and 3rd trimesters, it can cause foetal brain damage, severely impaired eyesight or blindness, seizures, or miscarriage, stillbirth, or death of the baby.  Although 9 out of 10 of these babies may appear normal at birth more than half of them have later problems including eye infections, hearing loss and learning disabilities.  Treatment with 2 anti-parasitic drugs during the first year of life can reduce brain and eye damage.  To avoid infection, expectant mother should not eat raw meat or very rare meat should wash hands and all work surfaces after touching raw meat, should peel or thoroughly wash raw fruit and vegetables, and should not dig in a garden where cat faeces are buried.  Women who have cats should get them checked for the disease, should not feed them raw meat and should have some else change the litter box often.

Maternal Stress

Some stress during pregnancy is normal and does not necessarily increase risks of birth complications.  Moderate stress may even spur organization of the developing brain.  Unusual stress during pregnancy may negatively affect the offspring.  In one study women whose partners or children died or were hospitalised for heart attacks or cancer were at elevated risk of giving birth to children with malformations, such as cleft lip, cleft palate, and heart malformations. Perception of stress and their foetus activity levels

Maternal Age

The chance of miscarriage of stillbirth rises with maternal age. The risk for miscarriage reaches 90% for women age 45 and older.  Women over 30-35 are more likely to suffer complications due to diabetes, high blood pressure, or severe bleeding.  There is also more likelihood of premature delivery, retarded foetal growth, birth defects, and chromosomal abnormalities such as Down syndrome.  Women over 40 are at an increased risk of needing operative deliveries.  Women over 50 are 2-3 times more likely than younger women to have babies, who are very small, born prematurely, or still born.

Adolescents also tend to have premature or underweight babies – perhaps because a young girls still-growing body consumes vital nutrients the foetus needs.  These newborns are at heightened risk of death in the first month, disabilities, or health problems. In vitro risks consistent with age of donor.
Outside Environmental Hazards

Air pollution, chemicals, radiation, extremes of heat and humidity, and other hazards of modern life can affect prenatal development. 

Air that contains high levels of fine combustion-related particles: premature or undersized infants or have chromosomal abnormalities.

High concentrations of disinfection by-products: low birth weight and slowed foetal growth.

Chemical used in manufacturing: twice the rate of miscarriage

Lead, mercury, dioxin, nicotine and ethanol: explain sharp rise in asthma, allergies, and autoimmune disorders such as lupus.

Drinking chemically contaminated water and use of pesticides: childhood cancers, incl. Leukaemia

X-rays: 3x greater risk of low birth rate babies.

In utero exposure to radiation 8 through 15weeks after fertilization has been linked to mental retardation, small head size, chromosomal malformations, Down syndrome, seizures, and poor performance on IQ tests and in school.

Paternal Factors

A man’s exposure to lead, marijuana or tobacco smoke, large amounts of alcohol or radiation, DES, pesticides, or high ozone levels may result in abnormal or poor quality sperm.

Men who smoke have an increase likelihood of transmitting genetic abnormalities. A pregnant woman’s exposure to the father’s second hand smoke has been linked with low birth weight, infant respiratory infections, sudden infant death, and cancer in childhood and adulthood.

Older fathers may be a significant source of birth defects due to damaged sperm. Advancing paternal age is associated with increases in the risk of several rare conditions including dwarfism.  Advanced age could also be a factor in a disproportionate number of cases of schizophrenia and of autism and related disorders.

