Now let’s address the roles of specific nutrients during pregnancy. 

During pregnancy, energy requirements increase, mainly due to increased maternal body mass and fetal growth. The cumulative energy cost of pregnancy has been estimated at 80,000 calories for the 280 days of pregnancy. However, studies show that most pregnant women don’t take in near that many calories. 
The DRIs for pregnancy add an additional 340 and 452 calories during the 2nd and 3rd trimesters, respectively.

The recommended intake for protein is about 71 grams daily. This is equivalent to 1.1 grams per kilogram body weight. Protein is not a problem for most American women. About 2 pounds of protein are deposited in the fetus and maternal tissues during the entire pregnancy. This amounts to 3.3 grams per day. That’s less than half an egg or half a cup of milk.

Women should consume 13 grams of the essential linoleic acid daily and 1.4 grams of the other essential fatty acid, alpha-linolenic. Rich sources of linoleic acid include safflower, corn, sunflower, and soy oils. Alpha-linolenic acid is contained in soy and canola oils. Both linoleic and linolenic acids serve as structural components of cell membranes. Alpha-linolenic acid is an omega-3 fatty acid. Two other omega-3 fatty acids are EPA and DHA.

Women who have diets higher in EPA and DHA during pregnancy and lactation have babies who have higher levels of intelligence, better vision, and more mature functioning of the central nervous system. They also reduce the risk of having a preterm delivery.

The recommendation for omega-3 fatty acids during pregnancy is 300 mg daily; most American women consume about 1/3 that amount. The upper safe limit is 3000 mg, so you can see that there’s not much danger of getting too much. The best sources are fish, fish oils, and other seafood. 

Inadequate intake of folate during pregnancy has been associated with anemia in pregnancy and reduced fetal growth. Folate is involved in synthesis of DNA, gene expression, and gene regulation. 

Neural tube defects can be caused by heredity and various teratogenic factors. However, 92% of cases may be triggered by other factors, such as nutrition. Research is conclusive:  Folic acid supplementation at the time of conception can prevent neural tube defects.

The US Public Health Service recommends 0.4 mg (400 mcg) of folic acid daily. If all women of child-bearing age were taking a folic acid supplement, it could reduce the rate of neural tube defects by 70%. It is possible to get 0.4 mg of folate daily from food, but most women don’t.

Fortification of grain products began in 1998. Even with the fortification, most women do not get enough folic acid from diet alone.

Folic acid supplementation may prevent birth defects other than neural tube defects, as listed here. 

Neural tube defects are among the most common birth defects.

[bookmark: _GoBack]Spina bifida is when the spinal column fails to close, leaving a gap where spinal fluid collects during pregnancy. Paralysis below the gap in the spinal cord occurs in the most severe cases. 

Anencephaly is the absence of the brain. Obviously, these babies do not survive.

Microcephaly is where the brain is smaller than normal. Therefore, the baby will have a small head and be intellectually disabled.

In hydrocephaly the baby has a large head; the ventricles have an abnormal amount of cerebrospinal fluid and this puts pressure on brain. The baby may or may not be intellectually disabled. 

Neural tube defects can be detected prenatally by ultrasound or by alpha-fetoprotein testing.

Vitamin D supports fetal growth and calcification of the bones and teeth. Low blood calcium in the baby may result from maternal vitamin D deficiency. Supplementation of high risk women has improved D status in offspring.
However, excessive vitamin D will cause birth defects.

Vitamin A is a key nutrient in pregnancy because it plays important roles in reactions involved in cell differentiation. High amounts will definitely cause facial, cranial, and central nervous system defects. Accutane, the acne medicine, is a form of vitamin A and has caused birth defects.

1000 mg of additional iron are needed during the total pregnancy. 300 mg are used by the fetus. 250 mg are lost at delivery. 450 mg are used to increase red blood cell mass. The fetus is a true parasite regarding iron. It assures its own red blood cell production at expense of mother.

If the mother is iron deficient the baby will not be anemic, but the mother will. The baby will be born with low iron stores and will be at risk of becoming anemic during infancy. The recommendation is for all women to take a 30-mg supplement during the 2nd and 3rd trimesters.

Calcium absorption increases during pregnancy and most women increase their intake of calcium. The DRI is 1000 mg. Taking a calcium supplement lowers risk of hypertensive disorders of pregnancy and may reduce risk of preterm delivery.
If the mother doesn’t get enough calcium, will the baby’s bones suffer? NO – the calcium will be withdrawn from the mother’s bones.

Here are a few other minerals of interest. Iodine deficiency in the mother causes cretinism (a dwarfed, intellectually disabled individual). This is a significant world health problem but is not a problem in the United States. Fluoride does not cross the placenta in significant amounts – no supplement is recommended. You can’t improve the baby’s teeth by giving the mother fluoride. Pregnancy is not a time for sodium restriction. The mother’s normal sodium intake should be continued.

Prenatal multivitamin/mineral supplements are justified. Of course they make the biggest impact on women who are malnourished.


