State College of Florida   HUN #2201  Fundamentals of Nutrition

Class 9             Life Cycle Nutrition   Chapters 15 & 16
 Pregnancy and Lactation     
Prior to Conception  Both males and females should be taking care of their nutrition. 
Males should be consuming adequate Zinc for increased amount of sperm and Vitamin C  to increase the activity of the sperm.  Some chemicals, marijuana and the herb St. John’s wort (plant) decrease the ability of the sperm to fertilize the egg.  This is because they slow the nervous system. The textbook states that overweight father-to-be often have a low sperm count. Underweight fathers-to-be may also have similar problems.  Alcohol is known to alter the shape of the sperm.  Paternal drug and alcohol use prior to conception, is transmitted through the DNA into the genes of the child.   The child then carries a predisposition for desiring them, once they have experienced them.  

       Females need adequate iodine to promote thyroid function, which increases ovarian fertility.  For women, being underweight or overweight prior to pregnancy, increases complications during the pregnancy.  Adequate iodine to produce adequate thyroid hormone and ovarian egg production is necessary for fertility.  Adequate iodine also increases BMR and helps decrease being overweight.  An adequate and balanced diet helps the growing child to be healthier from the beginning of the pregnancy.  Females should be consuming adequate folic acid to prepare for the early development of the brain and spinal cord of  the embryo.  Formerly, many inherited things present in the child, were believed to be genetic abnormalities, a one in a million happening.  Now we know that many inherited health problems, including diabetes, heart problems and cancer, are really vitamin and mineral deficiencies or preferences transmitted from the parents and that some of these health problems can be prevented.  

     At conception, the sperm joins with an egg and they unite to form what is called the zygote.  This attaches to the female uterus.  
      Then the placenta and umbilical cord grow to connect mother to child.  The reason we are discussing this here is that it is important to know how nutrition passes from mother to the developing child.  If one never eats a healthy diet, during pregnancy is the time to do so.  There are explicit pictures in the textbook of this process on page 471.(Whitney)

      During the pregnancy, the child grows.  Nutrients are given from the mother to the child through the *placenta and umbilical cord.  Stem cells in the placenta and umbilical cord allow the start the growth of the various parts of the child’s body.

We all start out very small, from a group of cells.   Nutrients help the body parts grow.   Proteins, fats and carbohydrates are all needed to provide the vitamins and minerals from the mother for the healthy growth of the child.  
See the chart on page 473 (Whitney), Critical Periods of Development, or I call them Critical Times, especially from 2 to 8 weeks of pregnancy, when the development of certain parts of  the body of the child begin to develop. 
       At 8 weeks, the fetus continues to grow as an embryo.  
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** At these times, certain nutrients are more necessary.   *B Vitamins are necessary for forming the nerves themselves, the central nervous system.  
Folic acid is necessary for healthy growth and proper closure of the structure around the spinal cord.  Adequate folic acid, about 400- 600 mcg per day, prevents the condition, spinal bifida, and other neural tube defects in the child.     *Neural tube defects are: spinal bifida,  hydrocephalus and cleft palate.  Possibly, spinal meningitis also is a neural tube problem as this may be a secondary infection to spinal bifida.   
Prenatal vitamins provide usually 800 mcg of folic acid.  This amount is only for during pregnancy.  It increases the need for vitamin B12.  

Food Sources for folic acid are foliage, as in green leafy vegetables, in fortified white flour products and cereals, orange juice, legume beans and asparagus.  On page 316 (Whtiney)  there is a more detailed list of food sources of folic acid.  Food sources of B12 are meats, milk and eggs.  Fortification of white flour products is fairly recent.  See the chart on page 313,(Whitney) which indicates that neural tube defects have declined since folate fortification began in 1996. 
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In the first trimester, during the first three months, many women are nauseous.  This is a *deficiency of vitamin B6.   This is because *B6 is needed by the developing child for growth of the brain and spinal cord nerves, the first things to be developed.   It crosses the placenta and extra amounts should be discontinued during the second trimester and well before delivery.  Otherwise, with the sudden cut off of the supply, the child’s need for B6 would increase.   Vitamin C works this way also.  Gradually decrease higher amounts of any supplements, just like medicines, for this reason.   *Folic acid continues to be needed for closure over the spinal cord nerves and so to prevent neural tube defects in the developing child.   See the textbook for food sources of vitamin B6. 
If a mother is underweight before or during the pregnancy, it increases the risk of miscarriage or pre-term babies.(Whitney 475-76)  Adequate lipids and calories are necessary to retain estrogen, which is necessary to hold in or retain the child.  Underweight also increases the risk of malnutrition in the child.  If the mother is older, over 35 years of age, there is an increase risk of Down’s syndrome in the child.  Could that be an omega 3 or B vitamin deficiency?   If the mother is underweight, she could gain about 28 to 40 pounds during the pregnancy.  **If the mother is of normal weight, she should gain 25 to 35 pounds.(Whitney Table 15-1p 477) 
If the mother is overweight before or during the pregnancy, it increases the risk that the child will be large and overweight and more difficult to deliver and the possible need for a Cesarean delivery.   It also increases the risk of a late delivery and diabetes in mother and child.  These are all reasons to decrease sugar in foods during a pregnancy, because not to do so would increase weight, estrogen and hold on to the baby longer and be late to deliver.   Overweight mothers should gain 15 to 20 pounds.  
      Exercise during a pregnancy should be moderately aerobic, and should strengthen leg muscles.  Walking increases digestion.  When it is cold outside it is more difficult to breathe and exercise should be inside.  Newer guidelines for exercise are in Figure 15-8, p 479 (Whitney) .
Second Trimester 
During the second trimester, nutrition needs are higher than at most other times in life for mothers and the developing baby. (Whitney Figure 15-9 p 480)   A pregnant woman needs an extra 300 calories per day.  Calcium is needed for the growing bones of the baby.  Protein is needed for the new muscles and skin. Vegetarian diets need to be careful to include adequate vitamin B12 and make proteins complete (add grains).  Iron is needed for the new blood cells.  Zinc is also needed for the new skin and muscle tissues.    Caffeine disrupts the mother’s and the baby’s sleep cycles. 
During the second trimester, *fat activated vitamins A,D & E and some cholesterol  important in forming the reproductive system of the child.  Good food sources are carotene vegetables, milk, sun, almonds, eggs and fats and oils, as we learned when we studied each of those individual vitamins and lipids.  *If the mother does not have sufficient fats or oils in her diet, she will not be able to hold on to those vitamins to have enough for the child. 
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*Then the child’s sexuality will not be strong, will not be strongly male or female.  There may not be strong sexual hormones and/or organs appropriate to male or female. Or the child may have mixed organs or hormones that may not correspond with their physiology.       This is the nutrition piece to our sexuality.  Other things influence it as well.  Genetics?  Chemicals and pesticides in food and water that are estrogenic?   

 Good Fats are from oils like fish, flax and olive, almond and walnut and CLA from fats.  During pregnancy, small to medium Fish should be eaten no more than twice per month due to mercury in the fish. Although, the Dietary Guidelines for Americans suggests that 6 ounces of those fish could be consumed no more than once per week. (Whitney  490) 
        There is more mercury in solid white tuna than chunk white or light, which have more fish oil.  Fish oil is now in some prenatal vitamins because * fish oil helps all brain processing from the preborn to the elderly.  The amount eaten should not be too high and oils require adequate antioxidants, either in supplements or diet, to keep them fresh in the capsule and flowing in the person.  *Too much Vitamin A can cross the placenta and result in the child having bladder malformations.  5000 I. U.s  in supplements is enough.  Food sources of vitamin A are better absorbed but are still vitamin A and should not be eaten to excess. 
     Adequate iodine is also necessary for fetal brain growth and development, so some fish with oil would have both fish oil and iodine.  Sea salt and sea kelp are good sources of iodine and are often found in multi and prenatal supplements.   
In the last trimester of the pregnancy,
the mother needs to take in an extra 400 calories  per day.  She also needs sufficient  Calcium and iron the continued bone growth of the child.  *But during the last trimester, *magnesium foods and fiber are very important to increase peristalsis, prevent indigestion and decrease eclampsia .  It’s symptoms are constipation and high blood pressure and others described on page 487.  Magnesium helps both of these.  Magnesium is being studied for prevention of cerebral palsy in the child.  Adequate Selenium is known to prevent one kind of muscular dystrophy in the child.  More research will have these answers.  

SIDS, Sudden Infant Death Syndrome, is believed to be caused by a lack of oxygen in the baby.  This could be due to smoking in the mother,(Whitney 490)  a lack of iron or Vitamin E or all three.  Research is inconsistent concerning the cause.    

 In the last trimester, the hormone  Progesterone becomes more dominant.  This will end the pregnancy.  At this time this hormone slows the digestive tract, preparing for delivery  when it will stop.  

Sufficient vitamin K, from green vegetables, helps to ensure blood clotting for the mother and baby during delivery.  
. 
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All trimesters  
High Risk Pregnancies increase from malnutrition, chronic hypertension and diabetes.  Adequate and balanced food intake that is low in sodium and sugar can help prevent these problems from continuing during a pregnancy.  Younger than 20 years mothers-to-be should have adequate calories and increase calcium.  Older than 30 years mothers-to-be should eliminate alcohol and take in extra nutrients, especially iodine, magnesium and Vitamin C to decrease  the risk of complications during pregnancy.(Whitney 488)
Pregnancy is a special time to stay away from chemicals, bacterias, animals & pesticides.  Some research indicates that prenatal exposure to some pesticides can increase the risk of childhood cancer,(Daily Freeman) including leukemia.  Pregnancy women should not clean out the cat or dog litter.  Cat liter especially, carries a special bacteria known to be toxic to preborn children.  Old food also stimulates toxic bacterias and mold and should be avoided.   Also, all sugars are harmful in large amounts.  
Synthetic sugars have been known to cause birth defects including phenyl-ketonuria .  New babies are tested for this inability to process the amino acid phenyl-alanine.  It usually comes from undernourished mother’s who drink a lot of diet soda.   Nutrasweet has is made from the amino acid phenylalanine. Frequent use can wear out the body’s ability to process it in the child.     During all trimesters, alcohol can cause decreased brain development in the child, known as mental retardation and Fetal Alcohol Syndrome.  The latter is now described as Fetal Alcohol Spectrum Disorder.  It includes physical, mental and neurological problems including aggression, hyperactivity, poor motor skills and coordination.(Whitney 489)  See the Highlight section after Chapter 15 for further information about this condition.(Whitney 501-03)  

   Drugs can cause addiction, a predisposition  to preferring a particular drug and withdrawl  for the baby at delivery.(Whitney 489)  Tobacco constricts blood flow in the mother and baby.  This results in many difficulties in the child’s lungs.  Doing without those things, are gifts that parents give to their baby.(WIC)  

     Herbal supplements during pregnancy?  This is Not the time to experiment.   Some herbs relax the uterus too much and only cause problems. (Whitney 489 and Highlight)
Lactation  
Nursing a baby is helpful to mother and baby. (Whitney Table 15-4, p 492)                     For the mother, it decreases tightness in the breasts and releases estrogen levels gradually.  After delivery, the separation from the child results in some depression.  Without nursing, the estrogen tends to be retained longer and that increases the risk of Post-Partum (latin for after the leaving) depression.  Too much estrogen,  a lack of B vitamins and fish oil increase the risk of post partum depression and psychosis.  Lack of sleep also decreases strength and well being.  

Mothers milk often has just the right nutrients for the baby and they are easily absorbed.
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Lactation  cont’d  
A nursing mother needs an extra 500 calories per day than  a non-nursing diet.   Many Doctors suggest to continue taking the prenatal vitamins.  That seems like a good idea although maybe someday there will be more Nursing vitamins with fish oil.                 
  The nursing mother also needs extra fluids, adequate B vitamins and vitamins A and D.  Breastmilk is often low in vitamin D.  New mothers often don’t get outside in the sun.  Lactating mothers should drink milk for the fluid, lipids, calcium and vitamin D.    Iodine continues to be needed by the nursing infant for brain development.   Decreased sugar in the diet decreases baby colic.  Everyone will sleep better.  On page 493 in the textbook, 
(Whitney Table 15-5) there are listed 7 steps to successful Breastfeeding that although they are not nutritional, they may be very helpful.  
Deciding to nurse if one is HIV + or has a family history of cancer, are difficult
decisions.  Both can be transmitted to the child.  However, there are medicines to decrease transmission of AIDS and nursing can make the baby stronger to resist the illnesses.  

 New babies are very small and need to feed often.   Feeding is usually 7am, 11am, 3pm, 7 pm,  and  at 3:00 am for new babies. They cry to let us know that they need something.  
During pregnancy and lactation is The time to eat well.  It helps to form the child’s health and food preferences. 

     Nursing babies do not need alcohol, tobacco or any street drugs to be consumed  or around them.  Doing without them is a gift you give the baby.(WIC)  There are several books that help nursing mothers do this and the help of other nursing mothers is supportive.  The La Leche League is international.  Hospitals and other women provide 
Certified Lactation Consultants.  Rest helps to restore strength and to relax helps the milk to flow.  Adequate fluids are crucial.  Milk is best.  Using both breasts at each feeding is important to produce sufficient mothers’milk.  Alternating the starting side helps to increase milk production. 

Nursing a baby is a beautiful thing.  It is an experience that many women have provided their children from the beginning of humanity, in people of all cultures, nomads in the desert, in large cities and small towns, by women for many centuries and many mothers today. All nursing mothers are joined in the experience.  They are “connected ”.   Support yourself, support your spouse or the mother of your child.   Go to the WIC program, if you qualify, for help with providing healthful food for mothers and babies.  
Class   8     Beginning of Chapter 16   Life Cycle Nutrition – Infants and Children    

An infant grows very fast during the first year of life.  This is helped by the large amounts of vitamins and minerals in the nutrient dense mother’s milk or formula.  Ideally, children should nurse for one year.  Minimally, they should nurse for the first three days of life.  *The first three days of breast milk, and some in the first few weeks and months, is mostly colostrum.  
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*Colostrum helps to form the intestine and especially, the inner layer of mucous membrane lining.  This is powerful in screening out bacteria and viruses. If this inner layer is strong it helps to prevent allergies.  This is also where, is where we uptake minerals.  You don’t get colostrum from formula.  
Mothers’ Milk 
Mothers’ milk  is more easily digested than formula, and so breastfed babies often nurse more often than formula fed babies.  Many mothers start out nursing but due to work and busy schedules, produce less milk or choose to give babies some formula, often in addition to some mothers’ milk.  We were all generally fed approximately 7:00 AM, 11:00 AM, 3:00 PM and 7:00PM or 8, 12, 4 and 8.  Humans prefer this schedule and it seems to work well.  So, as adults we are often hungry or thirsty around these times.  We need to plan for it so we don’t get too hungry and then make poor food choices.  Current recommendations are for children to have 6 months of mothers’milk exclusively and then 6 months of mothers’ milk plus foods.  
Formerly, it was believed that the quality of mother’s milk was all the same.  It is new thinking that the quality of the breast milk depends on the quality of the mother’s diet.  

Nursing Mothers should drink milk, spring water, eat some fish, and also decrease onions, garlic and sugar.  All of these increase “colic”.  Adequate protein in her diet is necessary for baby to build new tissue.    

     Nursing mothers should also be aware that eating foods of sugar, yeast and moldy or fermented things increases thrush, a fungal coating on the inside of the baby’s mouth.  

      Also, sugar and alcohol intake by the mother, decreases the inner layer of the nursing baby’s colon and then they are not as protected from bacterias and viruses.  

Iron is absorbed better from mother’s milk than from formula.  

     Nursing mothers often need to take a supplement of Vitamin D or the mother or the baby needs to be in the sun each day.  New recommendations call for increased amounts of vitamin D to improve babies bone growth.   Often now, due to mothers’ poor diet, doctors often recommend that nursing mothers continue taking their prenatal vitamins.  

Some women are also taking a fish oil supplement during nursing, to increase the brain power of the child.  The brain is 60% fat and needs adequate lipids to grow in size. 

Infants, from birth to 1 year need on average about 450 calories  per day.   That is much less than the 2000 calories, the average adult needs.

Formulas  have become very expensive, since adding all the nutrients.  Previously, evaporated milk or regular cows milk was given to babies.  Some information indicates that early exposure to cows milk increases the incidence of diabetes later in life.  Partial formulas allow for fathers and other caretakers to help with the feeding and to increase bonding with the infant.   
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Soy formulas?  Soy is not as complete a protein and there are no grains added to formulas.  Formulas need good water to prepare from a powder.   Adequate mothers milk and formulas are usually sufficient and the infant does not usually need water unless there has been fever or loss of body fluids.  
Prepared liquids are expensive.   Hydrolysed formula are easier for babies to digest.  Most formulas have iron added because it is necessary for bone growth.  So much bone growth is forming in the young child.  
New formulas have DHA added that is naturally in mother’s milk. There is more if the mother eats fish.  What is added is a synthetic product that is made in a laboratory that has a structure of carbon, hydrogen and oxygen atoms which are similar to the DHA in mother’s milk and fish oil.  Will it be absorbed?   Will it provide smarter children? It is an experiment.  
Infants
Children From 1-2  years of age, should drink whole milk.  They use the milkfat for brain development.  Frequently giving a child a bottle of milk at bedtime,  increases tooth decay.  Giving the bottle and then rinsing the mouth with water can help prevent that decay.
Note the growth chart in the textbook (Whitney 507) to see how much children should weigh from 1 to 3 years.  At three years of age, 50% of children will be 31 inches tall and weigh 31 lbs.
Introduction of Solid Foods  This usually happens when the child is between 4 and 6 months.  If the child is underweight, they begin around 4 months and if they are overweight they begin around 6 months.  Children need soft foods because they cannot yet chew.  They still need extra iron for bone and blood growth.  Food sources are enriched cereals, mashed legume beans and toddler meats.  
     See the chart, Table 16-3 (Whitney 514) for suggestions about when to introduce food textures according to children’s stages of development.  
Children sometimes need extra iron when their mothers don’t eat or serve American beef and don’t eat legume beans when they come to the US, which are the main sources of iron.  
     Servings should be in Tablespoon sizes.  There is also a sample menu, Table 16-6, for a one year old child on page 516.  To prevent choking, children need their food cut into small pieces and it should not be too dry.

Children still need whole milk until 2 years of age.  Children 1-2 years of age should have about 5 servings of full fat dairy daily.  
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 Children usually prefer foods and fluids that their mother consumed during pregnancy and lactation.  If not exposed to foods during the pregnancy or lactation, children need to be exposed to trying it many times. Consult the food guide in the textbook, Table 1-4 for serving sizes for young children 2-6 years of age.  See Table 16-5 for calorie needs for young children. (Whitney p519)  They could be considered to be about ¼ of the adult serving.  Children 7-12 years of age could have one-half adult portions.  
Children 3-12 years of age should have about 3 servings of dairy daily.  Vitamin and Mineral RDA’s are increased by age.  RDV’s – the same 4-70?  For a person who needs to consume a 2000 calorie diet.  The WIC program makes recommendations for serving sizes for children.  They are in program information and are also on their website, which you can access through the website:   www.fns.usda.gov/WIC                     
 Also see: www.myplate.gov  which includes activity levels in the recommendations.  
Allergies – introduce eggs carefully to prevent this allergy and do not start eggs before one year of age.  This is because if they are given too soon or too often it can result in allergy to the egg white.  This is the medium for vaccinations and flu vaccines.  If there is an allergy to egg white, there will be a reaction to the vaccination.  Note.  Egg white in the flu vaccines sometimes contains bacteria like salmonella and is often the cause of the  flu vaccines being recalled and therefore unavailable.  It is sometimes referred to as  contamination in the vaccine.  

     Allergy to peanuts is an allergy to mold.  Never eat or give to children dry roasted peanuts as they are highly subject to mold.   Peanut butter eaten too often too young increases allergy. Using whole wheat bread can add fiber and help prevent allergy and make the protein more complete.  

*Give peanut butter and eggs no more often than every fourth day the children for a rotation diet to decrease having food allergies.
   See the symptoms of shock  in the textbook (Whitney 525)  that result in a closing of the throat.  It indicates the body’s reaction as “no more mold” or other item.
Also, foods of sugar, yeast and moldy or fermented things create the candida fungus, 

a white film  in the intestine  or as cradle cap that can make anything an allergy, especially something that one eats or breathes in often.  (like pollen, dander etc.).   
     Never give honey, or the textbook says corn syrup, to a child under 1 year.(Whitney 515)  They   may have botulism spores which the infant’s intestines are not able to process without appropriate good bacteria. Children have small bodies and toxins would be concentrated in them.
Special Situations
Hyperactivity  - decreasing sugar, introducing fish oil and adequate calming minerals, calcium. some magnesium and zinc and can help.     Food intolerances are reactions to ingredients such as MSG, colors, flavorings and chemical preservatives. 
Viruses – decreasing sugar because it thins the inner layer of the colon 

             Try Echinacea tea – 4 days on and 4 days off.   Elderberry formulas are anti-viral.
 Fever is a separate issue and needs to be treated with recommendations by physician.                        

              Stomach viruses – consider decreasing American cheese/chemicals in food 
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Obesity  in children – decrease sugary foods, soda, and pasta and increase iodine and activity.  General Mills and other companies are increasing “whole grains” into their products.  They are also decreasing sugar in some cereals.  Dried fruit is increased sugar.  Meats and nuts can be added to their foods to increase protein, if there is no allergy. See Recommended Eating and Physical Activity  to prevent Obesity in Table 16-7 (Whitney 529). Obese children need to be evaluated for slow thyroid function. Adequate iodine prevents or decreases this condition.  
Appropriate BMI for children is charted in Figure 16-10 (Whitney 527).
Being underweight is also a problem in our society.  Lack of protein results in inadequate muscle strength and inadequate nitrogen balance for growth.
Eating meals together has been shown in sociological studies to decrease children from having emotional problems later in life.   Introduce new foods slowly and repeatedly before acceptance will occur.  Some tips for family eating are on page 531-32.
     Playing and doing homework before meals, decreases the desire to hurry up meals in order to play later.  Higher activity levels, including sports and music was recently shown to increase academic success..  
 Snacks  – decrease sugar and juice (thin it out)  See other some ideas for healthful snacks in the textbook Table16-10. (Whitney 533)   Fruit plus protein is enjoyable and satisfying.   For example, apples and cheese, banana and peanut butter, peaches and yogurt, raisons and nuts or whole grain cereals or triscuits.   Remember with the new guidelines, at least half of the grains should be whole grains. 
Nutrition at school is not always good nutrition, although it is better than nothing. Reduced cost school breakfast and lunch programs are much better than nothing.  It is heavy in sugar and white flour grains. Having brand name pizza and Pepsi in the cooler is not healthful.  Milk without inflammatory hormones would be healthful.  We can teach children to make the best choices possible and to choose a variety of foods for protein, lipids and carbohydrates.    School lunch patterns and requirements are in Table 16-11 (Whitney 535) New guidelines from the US government are being phased in over the next three years.  
. 
Supplements for Children may be helpful if they are underweight, have chronic colds or illness or exhibit vitamin or mineral deficiencies.
Generally                  Adjust for body weight up or down

                                   Keep in mind RDA’s and RDV’s  and the UL
                                   Use RDV labels for children as they are on childrens’supplements.                      

                                                    They are lower than the RDV’s for adults. 
                                   Remember fat soluble vitamins and all minerals can build up.  
Ages 4-7 = 1/3 of adult amount   7-14 = ½  of adult amount   14-18 = 2/3 of adult amount 
{Nutrition for Adolescents will be included in Class 9.}
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