FMayen Notes Spring ‘18

Nutrition 11
Spring 2018—week 1
#1. How does nutrition affect health?
Influenced: heart disease.
Preventable:
Scurvy (vit C)
Goiter (iron)
Rickets (vid D)
Nutrition Plays a role:
Osteoporosis
Neutral tube effect
#2. Illness & diet
Diseases with strong nutritional component: Type 2 Diabetes,
Obesity, Heart Disease, High blood pressure.

#3. 6 groups of essential nutrients
Kcal: measurement of energy amount of energy required to
raise the temperature of kg of water by 1˚c.
Organic
Macronutrients
1. Carbohydrates: primary source of fuel for
body (brain),
composed of carbon, hydrogen, and oxygen Ch₂O.
Provide 4 Kcal per gram
Found in grains, vegetables, fruits and legumes.
2. Lipids: Insoluble in water (non-polar/
hydrophobic). Source of fat-soluble vitamins and essential
fatty acids.
Composed of carbon, hydrogen, and oxygen.
Provide 9 kcal per gram
Found in fats and oils—butter, margarine, & veg. oil
3. Proteins: Chains of amino acids
Composed of carbon, hydrogen, oxygen and nitrogen (some
have sulfur). Needed for building cells and tissues, maintaining
bones, fluid balance, repairing damage, and regulating metabolism.
Provide 4 Kcal per gram—not a primary energy source.
Found in meats, dairy products, nuts, seeds and legumes
Micronutrients
4. Vitamins: Organic molecules that assist in
regulating body processes. They do not supply energy, they
simply assist in creating it.
Fat –soluble vitamins: D, E, A, and K. They
dissolve easily in fats and oils, and can be stored in the body.
Toxicity can occur.
Water-soluble vitamins: C and Bs remain
dissolved in water. Excess water-soluble vitamins are eliminated by the kidneys and cannot be stored in our bodies. Need
constant replenishment.
Inorganic
5. Minerals: Required for body processes
such as fluid regulation, bone structure, muscle movement,
and nerve functioning. Include sodium, calcium, iron, potassium, and magnesium. Can be moved through protein channels
in cell membranes. Bodies require above minerals plus phos-

phorus and chloride.
Trace minerals: we require les than
100mg/day of iron, zinc, copper, iodine and fluoride.
6.—Water: 60% of body weight. Critical nutrient for health and survival, involved in body processes: fluid
balance, nerve impulses, muscle contractions, nutrient
transport, removal of wastes, chemical reactions, etc., etc.,
etc.
#4: DRI: Dietary reference Intakes. Four values consist of:
1. EAR—Estimated Average Requirement.
The average daily intake level of a nutrient
that will meet the needs of half of the healthy people in a particular life stage or gender group. Are used to determine the
RDA of a nutrient.
2. RDA—Recommended Dietary Allowances
The average daily intake level required to meet the needs of
97—98% of healthy people in a given category.
3. AI—Adequate Intake: when RDA has not been established. Based on observed and experimentally determined
estimates of nutrient intake by a group of healthy people. Calcium, Vit. D, K, and fluoride.
4. UL—Tolerable Upper-Intake Level: Highest daily
intake level that is not likely to have adverse effects on the
health of most people. Consumption of a nutrient at levels
above the UL is not considered safe.
5. EER—Estimated Energy Requirement: Average dietary energy intake (Kcal) to maintain energy balance in a
healthy adult. Based on age, gender, weight, height, and level
of physical activity.
6. AMDR: Acceptable Macronutrient Distribution
Ranges, the portion of the energy intake that should come
from each macronutrient. The range of energy intake from
carbohydrate, fat, and protein associated with reduced risk of
chronic disease. The range of macronutrient intake that provides adequate levels of essential nutrients. IE
Carbohydrate: 45-65%
Fat
20-35%
Protein
10-35%

The Scientific method:






Observation: describe the phenomenon
Create a hypothesis
Design, collect, and analyze the data
Interpret the data to see if it supports or doesn’t support
the hypothesis
Generalize the findings, develop theory.

Research Models


Epidemiological studies (AKA observational studies) involve assessing nutritional habits, disease trends, or other
health phenomena of large populations
 Animal Studies
 Human Studies
Case control studies are epidemiological studies done
on a smaller scale. Compare a group of individuals with a particular condition to a similar group without this condition.
Clinical trials are controlled experiments . The Experi-
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mental group receives the intervention, Control group is not
given the intervention.

Research Study Factors


Sample size: Appropriate to measure a difference between treatment groups
 Placebo: Similar appearance and taste to drug but has no
effect
 Double-blind: Neither subjects nor researchers know who
is in the placebo or treatment groups
Evaluating Media Reports to determine scientific validity
 Who is reporting the information?
 Who conducted the research and who paid for it?
 Is the report based on reputable research studies?
 Was there a control and an experiential group?
 Was the sample size large enough to rule out chance variation?
 Was a placebo effectively administered?
 Was the experiment double blind?
You should also look for these to find a fake:
 Is the report based on testimonials?
 Are the claims too good to be true?
 Prior to publication in reputable scientific journals articles
undergo peer review
 Experiments must be repeated to confirm or disprove the
findings.

Reliable Sources of Information
Registered dietitian (RD)
Licensed dietitian
Professionals with advanced degree(s) in nutrition
Medical doctor

Week 2
Adequate diet: provides enough energy, nutrients, and fiber
to maintain a person’s health.
Moderate diet: eating the right amounts of foods to maintain
a healthy weight.
Balanced diet: has the right combination of foods to provide
the proper proportion of nutrients.
Varied diet: eating many different types of foods from the
different food groups each day.
Fruits and vegetables provide: nutrients such as fiber, vitamin
C, beta-carotene, potassium, and magnesium.
Meats: proteins, iron, zinc and copper.
Tools to design a healthful diet:
 Food labels
 Dietary Guidelines for Americans
 MyPyramid
 Eating plans
Labels must include:
 a statement of identity
 Net contents of package
 Ingredient list
 Manufacturer’s name and address
 Nutrition information:
1.
Serving size per container and serving size
2.
Calories and calories from fat per serving.
3.
List of nutrients:
Fat (total, saturated and trans)
Cholesterol
Sodium
Carbohydrates
Protein
Some vitamins and minerals
Fiber
4.
Daily Values—based on a 2000 calories diet per day
<5% low in nutrient
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+20% high in that nutrient.
Footnote
Contains general advice
Must be present on all labels
Compares a 2000 calorie diet with a 2500
Dietary Guidelines for Americans, advice from US Dept. of
Health and Social services, and US Dept. of Agriculture. Revised every 5 years, Emphasize good food choices and activity.
Maintain weight in a healthy range, Engage in physical
activity, eat variety of fruits and vegetables, choose high fiber
and whole grain foods, limit total, saturate and trans fats, limit
sodium intake, moderate alcohol consumption.
MyPyramid used to plan a healthy diet. Moderation, Personalization, Proportions, Variety, physical activity, gradual improvement. Increase essential nutrients, lower intake of fats
and cholesterols, increase intake of fruits, vegetables, whole
grains, and balance energy intake with energy expenditure to
maintain healthy body weight.

body

5.

Nutrient density: the relative amount of nutrients per calorie
of food.
Diet Plans: DASH Dietary approaches to Stop Hypertension
diet plan: Low salt intake (3000 mg/day) reduces blood pressure. More fruits and vegetables.
The exchange system: Dietetic assoc. and American diabetes.
Starch, meat, vegetables, fruits, milk and fat.
Tips for eating out
Avoid breaded or fried foods
Order salad (with dressing on the side) instead of soup
Ask for steamed vegetables
Substitute vegetables for potatoes or rice
Avoid cream sauces or cheese sauces
Order small portions

Week 3
Cellular respiration: The process of using food molecules for
energy production , heat is given off and that heat can be used
to regulate our body temperature. We can also use the food
for growth, maintenance, and repair of body tissues.
Hypothalamus: The area of the brain that controls eating
which receives messages from the gastrointestinal tract. The
hypothalamus responds to the signals it receives by sending
chemical messages to the pituitary gland, which sends chemical messages to other organs such as the pancreas. Often,
these chemical signals result in the production of hormones,
which mediate our feelings of hunger and satiety among other
effects. The macronutrients in the foods we eat have differing
effects on how full we feel after a meal.
Food provides us with :
 Energy for body processes
 Heat for body temperature regulation
 Building blocks for growth, maintenance, and repair of
body tissues.
Blood glucose levels trigger the release of hormones called
insulin and glucagon.
Hormones: chemicals produced in specialized glands that travel in the bloodstream to target organs in other parts of the






* Some hormones stimulate hunger
* Neuropeptide Y and galanin
* Some hormones produce a feeling of satiety
* Leptin and cholecystokinin
Proteins have the highest satiety value
Carbohydrates have a lower satiety value than fats
Bulky foods provide a sense of satiety
Solid foods are more filling than semi-solid foods or liquids

Carbohydrates, proteins, and fats are usually very large molecules.
The goal of digestion:
1. Break these large molecules down to smaller molecules
2. Absorb the smaller molecules into the cells of the body.
Atoms: The smallest units of matter that retain their properties—carbon, hydrogen, oxygen, etc.
Molecules: groups of atoms bonded in specific configurations
Molecules are the building blocks of cells.
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Cells: the
smallest unit of life.
Molecules that result from
the digestion of food are
used to build the cells of the
body.
Cell membrane: outer layer enclosing each cell of the body.





composed of two layers of phospholipids (phospholipid bylayer) hydrophilic
Long lipid “tails” face each other toward the interior of the
membrane—hydrophobic.
Phosphate “heads” line the interior and exterior surfaces of
the membrane
Cholesterol and proteins are embedded in the membrane.

Selectively permeable: has control of the passage of materials
into and out of the cell.
The cell membrane encloses the
cytoplasm:


crystosol—the liquid within the cell



Organelles—tiny structures that perform many different cellular functions
such as Rough endoplasmic reticulum
and mitochondria.



Mitochondria: protein synthesis . ATP
cellular respiration.



ER: membrane bround

Tissues: Group of cells acting together to perform a common
function ie: Muscle and nervous tissues.
Organ: a sophisticated organization of tissues that perform a
specific function.
Organ systems: group of organs working together for a particular
function: Gastrointestinal system
What happwns to the food we eat? Gastrointestinal tract:
1.

Digestion

2.

Absorption

3.

Eliminatioon
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Gastrointestinal tract (GI): series of organs arranged as a long
tube through which the food passes. It includes:


organs such as the stomach and intestines



Sphincters: muscles that control the passage of material
from one organ to the next.

Salivary glands: secrete enzymes and mucus.
Enzymes chemically break food apart.

Gastroesophageal sphincter: separates the esophagus from the
stomach—it prevents the flow of food from the stomach back
into the esophagus.
Digestion in the stomach includes: Extensive mechanical digestion to mix food with gastric juice, and chemical digestion of proteins and fats.
Gastric Juice: contains


Hydrochloric acid (HCI) to denature proteins and activate
pepsin



Pepsin: an enzyme to digest protein.



Gastric lipase: an enzyme to digest fat—minimal fat
digestion in stomach. Carbohydrate digestion does
not occur at all. PH in mouth is 7. Stomach PH is 2.



Mucus: to protect the stomach lining.

Chyme: semi-solid product of mechanical and chemical digestion in the stomach. From the stomach,
chime is slowly released (because of it’s low acidity)
through the pyloric sphincter to the small intestine.
Chemical digestion continues in the small intestine
using pancreatic enzymes and bile.
Most digestion occurs in small intestine.
Surrounding the GI tract are several accessory organs


salivary glands: hydrolies starch



Liver: produces bile which emulsifies fats



Pancreas
Produces many digestive enzymes
Produces bicarbonate to neutralize chime



Gall bladder: stores bile
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Week 4
transcription the process of converting the language of DNA into an RNA intermediate

3 Macronutrients:
Carbohydrates
Carbohydrates are composed of carbon, hydrogen,
and oxygen. They are abundant in fruits and vegetables and are a preferred source of energy for the
body 4 kcal per gram. They are especially important to the brain and nervous system. When
we exercise, we start to use more glucose than fat.
Low carbohydrate intake leads to ketone production. Prolonged carbohydrate restriction leads to
ketoacidosis resulting in a low blood pH which can
cause tissue damage. Consuming carbs spares
protein. Low carb intake induces gluconeogenesis.
RDA is 130g/day to supply the brain with glucose.
45-65% of daily calorie intake should be carbs. Focus on high in fiber and low in added sugars.
Gluconeogenesis: when the body produces glucose from protein.
Keytones: provide energy to the brain during
fasting, low carbohydrate intake or vigorous exercise. The brain can’t use fatty acids for energy because they can’t cross the blood-brain barrier.
Glucose: Most important carbohydrate for humans
which is produced by plants during photosynthesis
as component of disaccharides and complex carbohydrates (starch and cellulose). Principal form of
carbohydrate found in blood.
Simple Carbohydrates - contains one or two molecules
 Monosaccharides: contain only one molecule,
cannot be absorbed by GI tract system.
glucose, fructose, galactose
have the same molecular formula C₆H₁₂O₆
but the atoms are arranged slightly differently
making them isomers.
 Disaccharides: contain two molecules—must be hydrolised before we can absorb them.
* Lactose, maltose, sucrose
Complex carbohydrates/ Polysaccharides: long chains of glucose molecules, Hundreds o thousands of molecules long
( starch, glycogen, cellulose,
most fibers)
storage polymers
 starch : storage of glucose
for plants. We digest starch to
glucose. Grains, legumes and

tubers .
glycogen : storage of glucose in animals—stored in liver
and muscles.
 Fiber: humans are unable to digest it.
Dietary fiber: non-digestible part of plans (Grains,
rice, seeds, legumes, fruits)
Functional fiber: carbohydrate extracted from plants
and added to food that have known health benefits: Cellulose
(made entirely from glucose), guar gum, pectin, psyllium.
Total fiber = dietary + functional fiber.
Soluble fiber: dissolves in water, cisous, form a gel in water.
Easily digested by bacteria in the colon. Found in citrus fruits,
berries, beans and oats. Reduces risk for CVD and type 2
diabetes by lowering blood cholesterol and glucose levels. May bind to cholesterol, dietary fat, bile acids and
carbohydrate decreasing their absorption.
Insoluble fibers: Generally do not dissolve in water, pro
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Storage of Glycogen

mote regular
bowel movements, found in wheat bran, the husk of
grains, and many vegetables. Not easily
fermented by bacteria in the colon.
Salivary amylase: begins the process of
breaking starch down to maltose. The acidic environment found in the stomach inactivates this enzyme.
structural polymers
 cellulose : fiber for us.
 other dietary fibers.

Digestion of Carbohydrates
Most chemical digestion of carbohydrates occurs in the small
intestine.
Pancreatic amylase: Enzyme produced in the pancreas and
secreted into the small intestine. Enzymatically digests starch
to maltose.
Additional enzymes secreted by cells that line the small intestine (mucosal cells) digest disaccharides to monosaccharides.
These enzymes include maltase, sucrose, and lactase. Monosaccharides are absorbed into the cells lining the small intestine, enterocytes, and then enter the bloodstream.
All monosaccharides are converted to glucose by the liver. Glucose circulating in the
blood is our primary energy source. Excess
glucose is converted to glycogen by the liver

and muscle.
Bacteria in the large intestine can break down some fiber producing short-chain fatty acids which can be used by colonic
cells for fuel and improve the health of the colon. The rest is
pooped.
The level of glucose in the blood is closely regulated in a relatively narrow range. Insulin and glucagon control the level of
glucose in the blood.
roles of hormones insulin and glucagon in carbohydrate homeostasis
Insulin: produced by the beta cells of the pancreas, it helps
transport glucose from the blood into cells and stimulates the
liver to take up glucose and convert it to glycogen. Lowers
blood sugar levels. Secreted after a meal that contains carbohydrates.
Glucagon: Increases blood sugar—Produced by alpha cells of
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the pancreas, Stimulates the breakdown of glycogen to glucose to make glucose available to cells of the body. Stimulates
gluconeogenesis.
Fiber: May reduce the risk of cancer, heart disease, enhances
weight loss, and helps prevent hemorrhoids, constipation and
diverticulosis. Whole grains and legumes/ breads , pastas and
cereals with whole grain. AI is 14g for every 1000 kcal in the
diet (25g for women / 38)
Gluconeogenesis: the production of “new” glucose from amino acids.
glycemic index.: A food’s ability to raise glucose levels. Foods
with a low glycemic index: moderate fluctuations in blood
glucose level. Are better for people with diabetes, are generally higher in fiber, May reduce the risk of heart disease, colon and prostate cancer, and cancer association may be weak.
Simple sugars cause gum and dental problems, lowers good
cholesterol and increases bad.
Nutritive Sweeteners: 4 kcal energy per g, includes Sucrose,
fructose, honey, brown sugar. Less likely to cause cavities.
Sugar alcohols: 2-4 kcal energy per g. Do not support bacterial growth in the mouth.
Non-nutritive (alternate) sweeteners: provide little or no
energy.
ADI established for Aspartame, Sucralose (Splenda) and
Acesulfame –K. None for saccharin but removed from cancer
list.
Health disorders related to carbohydrate metabolism:
 Diabetes: Chronic disease , inability to regulate blood levels. Unrelated diabetes can cause
nerve, kidney damage,
blindness and can be
fatal. Cause tissue damage throughout the
body.
Type 1 : Patients do
not produce enough insulin,
Causes hyperglycemia , it
required insulin injections,
may be an autoimmune dis-

ease, diagnosed in adolescents.
Type 2: Most common, body cells are insensitive or
unresponsive to insulin, excess insulin is often produced and
causes hyperglycemia because cells cannot transport glucose
from the blood into the cells. Hyperglycemic. Can be treated
by a healthier lifestyle.
Gestational
 Hypoglycemia: low blood sugar,
Reactive hyperglycemia: too much insulin is produced after a meal. Causes shakiness, sweating and anxiety.
Fasting hypoglycemia: too much insulin is produced
even when the patient has not eaten.
 Lactose intolerance: Insufficient lactase production
caused an inability to digest the disaccharide lactose
found in dairy products. Need alt sources for calcium.
Oral consumption of the lactase enzyme can be used to
treat lactose intolerance.
type 1 and type 2 diabetes.

Week 5
Fats/Lipids
Fats, also called lipids, are essential energy-supplying nutrients. They are diverse class of molecules that are insoluble in
water. The three types of lipids found in foods
are triglycerides, phospholipids, and sterols. After absorption
into our bodies, lipids are transported in lipoproteins, Non
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polar. Fat is very energy dense, containing 9 kcal/gram. Much of
the energy is used during rest comes from fat, it us used for energy during exercise, especially after glycogen is depleted. Used
for energy storage. Fat is essential to many body functions such
as cell membrane structure, nerve cell transmissions, protection
of internal organs and insulation to retain body heat. In food, fat
provides flavor and texture, it contributes to making us feel satiated and fats take longer to digest. The AMDR for fat in normal
people is 20-35% of calories should be from fat. (Athletes can
reduce their intake by 10% of total calories. Most fat in our diets
should be from monounsaturated fats (olive oil) and polyunsaturated fats (plant oils)..


Triglycerides : composed of three fatty acids and one

mation, blood clotting, and blood pressure—vascular function.
May lower the risk of heart disease by reducing inflammation,
plasma triglyceride, cardiac arrhythmias, blood pressure and
development of clots, are essential fatty acids. They are converted into important regulatory compounds in the body. Cannot be synthesized in the body and must be obtained in the diet.
Hydrogenation: The addition of hydrogen atoms to unsaturated
fatty acids. It converts liquid fats (oils) into semi-solid
(spreadable) or solid form. Often creates trans fatty acids. Trans
fats are bad.
Amphipathic: have both hydrophilic and hydrophobic properties.


and raise “bad” cholesterol. No more than 7% of total calories.

glycerol molecule. Float on top (like oil)


Phospholipids: amphipathic and manufactured in our
bodies. Important component of cell membranes and are
composed of glycerol backbone, two fatty acids and phosphate.






rings of carbon atoms. They are essential components of cell 
membranes and many hormones. Manufactured in our
body. Precursor of testosterone, estrogen and progesterone, bile salts, vit D and corticosteroid hormones (cortisol).

sterols. Cholesterol. Lipids containing multiple 4 fused

Saturated: harmful to health, lower “good cholesterol
unsaturated fatty acids do not stack together
well and are liquid at room temp. Predominant in
plants. Can get arranged in two diff positions:
Cis: same side of the carbon chain. Occurs in nature.
Trans: opposite sides of carbon chain. Food pro-

cessing. Hydrogenation of foods to make food last longer.
Bad. Lower “good cholesterol and raise “bad” cholesterol.
Required on label. Should be reduced o the absolute minimum. Can raise blood cholesterol levels more than saturatfatty acids. Long chains of carbon atoms surrounded by
ed fat, are abundant in hydrogenated vegetable oils
hydrogen atoms. Can differ in Length of their carbon chain, their
(margarine and veg oil spreads).
length determines how fatty acids are digested and absorbed.
Visible fats: Fats we knowingly add to foods (Butter, cream,
Level of Saturation (how many hydrogen atoms surround each
mayo, dressings)
carbon), and their shape (determined by saturation of the carbon chains).
Invisible fats: Fats hidden in foods, naturally occurring or added
during processing—trans fats, like the ones found in baked
Glycerol: a 3-carbon alcohol that is the backbone of a triglycergoods.
ide.
Saturated fatty acids: have hydrogen atoms surrounding every
 omega-3: good fats, anti-inflammatory. Flaxseed oil, fish
carbon in the chain. No double bonds. Can pack tightly together
and walnuts. Contribute to slippery from boxanes that are
and are solid at room temperature.
less likely to clot.
Monounsaturated fatty acids: Lack hydrogen atoms in one re omega-6 : pro-inflammatory
gion. One double bond.
the role of fat in heart disease. Dysfunction of the
Polyunsaturated fatty acids: Lack hydrogen atoms in multiple
heart or blood vessels and can result in a heart attack or stroke.
locations. Two or more double bonds.
The type of fat in our diet can contribute or help protect against
Each double bond causes the loss of two hydrogen atoms.
cardiovascular disease. Increase omega 3 and 6 and avoid trans
Saturated and trans fats are harmful to health.
fat. Increase olive and canola oil. Things that contribute to heart
Linoleic (omega-6) required for cell membrane structure and
disease: obesity, inactivity, smoking, high blood pressure, diabeconverted to arachidonic acid which is involved in blood-clotting tes and high cholesterol.
and blood pressure, lack in the diet leads to poor growth and
To protect against heart disease: Diets high in omega-3 fatty
scaly skin lesions, and alpha-linolenic acid(omega-3) fish oils,
acids and exercise can increase HDL levels.
convert to EPA and DHA that are important regulators of inflam-

Lipoproteins
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Blood lipids include:
Chylomicrons,
VLDLs -very low-density lipoproteins,
LDLs– low-densit lipoproteins (bad cholesterol).
HDLs—high-density lipoproteins (good cholesterol).
Diets high in saturated fats:
Decrease the removal of LDLs from the blood, contribute to the
formation of plaques that can block arteries. Increase triglyceride levels (chylomicrons and VLDLs).

kg of body weight and 10-35% total energy intake should come
from protein.
 complete : contains sufficient amounts of all nine essential
amino acids—considered a “high quality” protein.
 incomplete : does not contain all essential amino acids in
sufficient quantities. Growth and health are compromised
and is considered a “low quality” protein.
Amino acids: (20)Composed of carbon, hydrogen, oxygen and
nitrogen (some have sulfur). Macro-molecule. Joined together
by a dehydration synthesis reaction in which water is removed
to make a strong bond.
Digestion of Fats
 Essential: Cannot be produced by our bodies, Must be obFats are not digested and absorbed easily because they are intained from food, 9/20 are essential.
soluble in water. Very little digestion of fats occurs in the watery
environments of the mouth although salivary lipase is secreted.  nonessential 11/20 can be made by our bodies
Minimal digestion occurs in the stomach from gastric lipase.
Transcription: use of the genetic information in DNA to make
Digestion and absorption of fats occurs primarily in the small
RNA
intestine.
 mRNA copies the genetic information
In the intestinal mucosal cell: Fatty acids are reattached to the
Translation: Conversion of genetic information in RNA to assemmonoglyceride to reform triglycerides and a small amount of
ble amino acids in the proper sequence to synthesize a protein
protein is added to the lipids to form a (travel through the lymon the ribosome.
phatic system and transferred to the bloodstream) which is a
lipoprotein that is produced by cells lining in the small intestine. Polypeptide chain: the very beginning of a protein.
It is composed of triglycerides surrounded by phospholipids and Sequence determines function, proteins have four levels:
proteins (proteins part is soluble in water)
 Primary structure: sequential order of amino acids
Chylomicrons: the transport vehicle that removes absorbed fats  Secondary structure: Alpha helices and beta-pleated sheets
from the small intestine, they travel through the lymphatic sysdue to hydrogen bonding between the amino acids
tem and are then transferred to the blood stream. Short and

Tertiary structure: Folding into a unique three-dimensional
medium chain fatty acids are absorbed more quickly since they
shape that ay be globular or fibrous
are not arranged into chylomicrons. Once the cell gets in the
 Quaternary structure: Only proteins composed of more
body, the triglycerides in the chylomicrons must be disassemthan one polypeptide have quaternary structure 0 it’s the
bled by lipoprotein lipase into two fatty acids and monoglyceride
way the polypeptide units fit together.
before they can pass through the cell membrane. After entering
the cell, the two fatty acids and monoglycride reform a triglycer- Denaturation: results in an irreversible loss in protein function/
ide which can be used immediately for energy, used to make
loss of shape.
lipid-containing compounds or stored in liver and muscle cells.
Mutual supplementation: combining two incomplete proteins
Fat-soluble vitamins should be taken with a mean with fat in it, to make a complete protein
such as A, D, E and K.
Fat replacers: may cause gastrointestinal distress that
is sometimes used to help people reduce caloric intake. Not recommended.

Week 6
Proteins
Proteins are long chains of amino acids and critical
components of all body tissues. They are uniquely
linked to our DNA because it contains the recipes for
all of the proteins our bodies make. The structure of
each protein is dictated by the DNA of a gene. Proteins
lose shape when subjected to Heat, Acids and bases
(pH changes), Heavy metals and Alcohol. You cannot
store it. Circulates through your body and used according to DNA instructions. Functions are: Cell
growth, repair, maintenance, enzymes, hormones,
Fluid and electrolyte balance,, pH balance, antibodies
to protect against disease and energy. Proper intake
depends on activity level, age and health status. Children, Adolescents, Pregnant or lactating women, athletes and vegetarians require more protein. RDA .8g/
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Complementary proteins: two protein
sources that together
supply all nine essential
amino acids like beans
and rice.

Digestion:
Digestion of proteins
begins in the stomach .
Hydrochloric acid breaks
down protein structure.
Hydrochloric acid activates pepsin.
Then continues in small
intestine. Pancreatic enzymes called
proteases complete the digestion of
proteins into single amino acids.
Meat, dairy and soy are highly digestible (90%) as Legumes (80%),.
Grains and vegetable proteins are 6090%,. Indigestible proteins are of
lower quality for nutrition. Complete
proteins are more easily digested
than incomplete proteins.
Pepsin: an enzyme that breaks down
proteins into short polypeptides and amino acids.

Too much protein consumption:





High cholesterol and heart disease
Possible bone loss—excess calcium excretion,
more sulfur containing amino acids that lower
pH, and to counter acidity, calcium can be
pulled from bone to raise pH.
Kidney disease in people who are susceptible
to the disease like people with diabetes
(modest higher intake).

Vegetarian Benefits: Lower intake of fat and
total energy, lower blood pressure, reduce the
risk of heart disease, some types of cancer and
fewer digestive problems.
Vegetarian Challenges: Low
in some vitamins and minerals such as iron, calcium,
zing, vitamins D and B₁₂,
need to include complementary proteins.
Protein-energy malnutrition:
A disorder caused by inadequate intake of protein and
energy—not common in the
USA
 Marasmus: Disease resulting from severely inadequate intakes of protein,
energy and other nutrients,
symptoms are severe
wasting of muscle tissue,
stunted physical growth,
stunted brain development
and anemia.
 Kwashiorkor: results from extremely low protein intake, symptoms are weight loss and muscle
wasting, edema resulting in distention of the belly, retarded growth
and development, fatty degeneration
of the liver, loss of appetite, sadness,
irritability, and apathy. Seen in children in developing countries.

Genetic Diseases resulting in
protein abnormalities, due to ta defect in DNA which causes abnormal
protein synthesis (mutations, wrong
amino acid causes malfunction)
 Phenylketonuria—little or no
activity with buildup—brain damage
 Sickle cell anemia—red blood
cells lose shape and can’t find oxygen
causing to clumping. Brittle
 Cystic fibrosis malformed, mucus
build-up in lungs and pancreas. Digestion problems and salty sweat.
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Carbohydrates











Carbohydrates are a preferred source of ener- 
gy for humans, especially for the brain and

nervous system.

Monosaccharides are simple sugars such as
glucose, galactose, and fructose.
Disaccharides are composed of 2 simple sugars linked together by a covalent bond, and
the most important ones to humans are sucrose (glucose + fructose), lactose (glucose +
galactose), and maltose (glucose + glucose).
Polysaccharides or complex carbohydrates
are important for energy storage and structurally. Starch is the glucose storage molecule
for plants, and glycogen is the glucose storage molecule for humans. Cellulose and other fibers are structural polysaccharides.
Glucose homeostasis (blood sugar levels) are
primarily regulated by insulin and glucagon,
which are produced by the pancreas.
Most carbohydrate digestion occurs in the
small intestine, and that is where most absorption ocuurs as well.
The ability of a particular food to raise blood
sugar levels is called the glycemic index.
Diets high in simple sugars are not recom-
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mended.
 Complex carbohydrates that contain both energy and fiber are recommended.
Diabetes is a chronic disease characterized by
the inability to regulate blood glucose levels. Type 1 diabetes appears to be an autoimmune disease, and type 2 diabetes is characterized by an insensitivity to insulin (insulin resistance). Type 2 diabetes can be treated
through diet and exercise.

Fats
















The three types of lipids are triglycerides
(fats), phospholipids, and sterols.
Triglycerides are used for energy storage and
contain over twice as much energy per gram
as carbohydrates and proteins
Phospholipids are cell membrane components, and are unique lipids in that they have
both hydrophilic and hydrophobic properties.
Sterols are based on cholesterol and function
as hormones, bile acids, and can even be
converted to vitamin D in our skin in response
to sunlight.
Saturated fats have all single bonds between
the carbons in a fatty acid chain and are solid
at room temperature. They're common in animal foods.
Unsaturated fats contain one or more double
bonds between carbons in a fatty acid chain
and are liquid at room temperature. They're
common in plant foods.
The commercial process of hydrogenation
produces some trans fats in a food, and these
fats are not recommended for consumption by
most nutritionists.
Two fatty acids are essential, linoleic acid and
alpha-linolenic acid.
Omega-3 and omega-6 fatty acids are important to our diets, but omega-3 are considered anti-inflammatory while omega-6 are
considered pro-inflammatory. Most nutritionists would like to see a good balance between
the two in our diets.
Fat digestion is accomplished by enzymes
called lipases, and bile, which is produced by
the liver and stored in the gallbladder, acts as
an emulsifier making fat digestion easier.



Lipoproteins are required for the transport of
fats in our bodies.
 Chylomicrons transport exogenous fats right
after a meal containing fat is consumed, and
they first enter the lymph system before emptying into the bloodstream.
 The liver makes VLDL, which is released into
the bloodstream and becomes LDL, and the
liver also synthesizes HDL, which is involved
in reverse cholesterol transport.
The current thinking is that we should lower saturated fat and trans fat consumption, and increase
omega-3 fatty acid intake in order to avoid cardiovascular disease.

Proteins


Proteins are composed of amino acids, and
there are 20 different amino acids.
 Amino acids that can't be synthesized by the
body are essential and must be obtained from
the diet. The other amino acids are nonessential.
 Protein is intimately linked to our DNA because DNA codes for all of the proteins our
bodies make.
 Complete protein foods contain all of the essential amino acids while incomplete proteins
are missing one or more of the essential amino acids.
 Plant proteins can be combined to make a
complete protein, e.g., rice and beans.
 Protein digestion starts in the stomach and is
completed in the small intestine where absorption takes place.
 Most Americans meet or exceed the amount
of protein that is recommended.
Vegetarian diets can easily meet protein recommendations, and they have the benefit of often
being low in fat and calories.

Week 7
Nutrients for Fluid & Electrolyte Balance Objectives
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By end of this week you will:

Fluids: Can move freely, can conform to the
shape of the container that holds it. Solvent is
usually water. Fluids dissolve and transport substances. They help maintain body temperature.
The function of fluids is to protect and lubricate
body tissues. Cerebrospinal fluid protects the
brain and spinal column. Amniotic fluid protects
the fetus. Synovial fluid is a lubricant around
joints. Digestive secretions like mucus allow for
easy passage of material.
Water is essential for life, is a great solvent because it can dissolve many different substances, the solutes include ions, carbohydrates,
amino acids, vitamins, and minerals. Water that is
lost through urine (kidneys), sweat, exhalation,
and feces must be replaced through food, beverages, and metabolic reactions. Required for fluid
and electrolyte balance and metabolic reactions.
Solutes: dissolved materials.
2 By end of this week you will:
Blood volume is the amount of fluid in the blood.
Increased blood volume can cause blood pres1. Understand what free radicals are and how
sure to rise. Decreased blood volume can cause
they are involved in oxidative stress.
low blood pressure (can pass out / faint).
2. Understand the roles that anitoxidants play in Hypertension: increased blood pressure
the human body.
Hyponatremia: dilution of sodium (too much wa3. Know which vitamins have antioxidant functer) Too few electrolytes like sodium: dizziness,
tions.
vomiting, muscle cramps etc.—you need to reUnderstand the association between oxidative
place electrolytes, not just water.
damage, antioxidants, and chronic diseases such
Extracellular fluids include:
cardiovascular disease and cancer.
Tissue fluid found between the cells within
tissues and organs of the body
Plasma the fluid portion of blood that carries the blood cells
Medical disorders related to fluid and electrolyte
imbalance are:
 Dehydration: Water loss exceeds intake.
Commonly due to heavy exercise or high temperatures. Old and young are at risk even
2 By end of this week you will:
when inactive.
1. Know the difference between cortical and tra-  Heat stroke: boy’s temperature regulation
mechanism fails. Occurs in humid environbecular bone.
ments, can be fatal in extreme heat. Symp2. Understand the role of osteoblasts and osteotoms include rapid pulse, hot dry skin, high
clasts.
body temperature and weakness.
3. Understand the positive effects of good nutri
Water intoxication
tion and exercise on bone development.

Hypertension: chronic condition character4. Become familiar with some of the ways bone
ized by high blood pressure. Systolic (heart
density is measured.
contracting) pressure over 140mm Hg, Dias5. Know the role of the vitamins and minerals
tolic (Heart resting between contractions)
involved in bone health including calcium,
pressure over 90mm Hg (mercury), it increasphosphorus, vitamin D, vitamin K, magnesies a person’s risk of heart disease, stroke, or
um, and fluoride.
kidney disease. May not show symptoms. The
6. Have an understanding of osteoporosis and
more fluid a person retains, the larger their
its risk factors.
1. Understand the differences between the intracellular and extracellular compartments.
2. Know what electroytes are and how they help
regulate fluid balance.
3. Understand some of the other roles of electrolytes including nerve transmission and muscle
contraction.
4. Understand the relationship between blood
volume and blood pressure.
Complete the Nutrition on the Web Project.

1 Nutrients for Antioxidant
Function Objectives

1 Nutrients Involved in Bone
Health Objectives
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blood volume, the higher their blood pressure.
Neuropsychiatric disorders. Complicated data.
Muscle disorders: Electrolyte imbalances can
result in seizures or muscle cramps. It changes nervous system functions, and changes to
the nervous system can alter proper muscle
function.

Kidneys: control how much water is reabsorbed,
excess water is processed and excreted as urine.
Sensible water loss is noticeable through urine
and sweating
Insensible water is lost through skin when we’re
not visibly sweating, and through our lungs
(exhalation)
Diuretics: increase fluid loss via urine
Hypernatremia: abnormally high blood sodium
concentration that can occur in patients with con- 
gestive heart failure or kidney disease. It results
in high blood volume, edema, and high blood
pressure.
Hyponatremia: not enough sodium can result
from prolonged vomiting, diarrhea or sweating.
Hyperkalemia: High blood potassium level can
occur in patients with kidney disease and can alter normal heart rhythm resulting in a heart attack.
Hypokalemia: low blood potassium levels that
can be seen with patients with kidney disease or 
diabetic acidosis, or people taking diuretic medications.
Tissue fluid / Interstitial fluid: extracellular fluid
that flows betweenthe cells that make up a particular tissue or organ.
Plasma: extracellular fluid portion of blood that
transports blood cells through blood vessels.
Body Fluid Composition varies by:
 Tissue type—lean tissues have higher fluid
content than fat tissues
 Gender—Males have more lean tissue and
therefore more body fluid (fat is hydrophobic) 
 Age—lean tissue is lost with age and body
fluid is lost with it

Electrolytes

Body fluid is composed of
 Water has a high heat capacity, the temp of
our body fluids remains stable.
 Sweat: sweating releases heat as the evaporation of water from the skin cools the skin

and blood. Keeps you from overheating.
 Electrolytes: Mineral salts dissolved in water
including (solutes). They carry electrical
charges. There is a slight electrical charge
difference on either side of the cell membrane

due to protein channels leak out to cellular
fluid (mostly potassium) law of diffusion. Go to
area of lower concentration, when they move
out, positive charges leaves. Membrane potential. Function of electrolytes is to help regulate fluid balance. Water follows the movement of electrolytes, moving by osmosis to
areas where the concentration of electrolytes
is high. Controlled movement of fluids into
and out of cells. Some illnesses can alter this
balance. They help nerves respond to stimuli.
Movement of Sodium and Potassium across
the membranes of nerve cells changes the
electrical charge across the membrane.
Electrolytes signal muscle contractions when
stimulated by the movement of Calcium
(Ca²+) , then pumped back out of the cell.
Sodium (Na+) predominate electrolytes in
extracellular fluid. Functions are fluid and
electrolyte balance. It is Associated with blood
pressure and pH balance in the body. It is required for nerve impulse transmissions. It assists in the transport of certain nutrients like
glucose into body cells. Processed foods are
generally high in sodium. Don’t not exceed
2300 per day. Not enough consumption results in Hyponatremia. Has been seen in marathon athletes.
Potassium (K+) predominant electrolytes
in intracellular fluids. Functions are fluid and
electrolyte balance. It’s important in muscle
contractions and transmissions. High potassium intake helps to maintain lower blood
pressure and maintains acid-based balance.
Recommended intake is 4.7g/day, sources
are fresh fruits, vegetables, whole grains. Processed foods are low in potassium. Too much
causes hyperkalemia. Low levels result in
Hypkalemia. Rare because it’s found in many
foods.
Chloride (Cl -) predominate electrolytes in
extracellular fluid. It assists with maintaining
fluid balance, assists the immune system, and
component of HCI in the stomach. Recommended intake is 2.3 g/day. Consuming too
much may lead to hypertension. No known
toxicity symptom. If you don’t consume
enough, rare—occurs in people with eating
disorders.
Phosphorus (HPO₄²-)predominant electrolytes in intracellular fluids. It is required for
fluid balance and has a critical role in bone
formation (85%). It regulates biochemical
pathways by activating or deactivating en-

FMayen Notes Spring ‘18

Antioxidants: chemicals that protect cells from
damage from oxidation, including the following
nutrients: (C, Zinc, copper and manganese).
Some vitamins donate their electrons to free radicals to stabilize them. Some minerals act with
complex enzyme systems to destroy free radicals
such as Superoxide dismutase, catalase, and
glutathione peroxidase. Provide a mechanism of
alleviating the oxidative stress. Antioxidants may
contribute to reducing the risk of cancer by enhancing the immune system, inhibiting growth of
cancer cells, and preventing oxidation damage to
cells. Also thought to reduce risk of CVD by preventing oxidative damage to LDL, it acts as an
anticoagulant to prevent blood clots, and reduces
low-grade inflammation. Has been proposed as a
mechanism to slow the aging process such as
Macular degeneration and cataracts.
 Vitamin E : main fat soluble vitamin made of
Tocotrienol—biologically inactive form
Tocopherol—biologically active form Alphatocopherol
Vitamin E ‘s primary role is as an antioxidant, it
protects polyunsaturated fatty acids (PUFAs),
Protects low—density lipoproteins (LDLs). Found
in Vegetable oils, nuts, seeds, wheat germ, soybeans, animal and dairy products are poor
sources. Toxicity is uncommon, but can interfere
with anticoagulant medications. Deficiency is uncommon, but can result in fragile red blood cells
(erythrocyte hemolysis). Anticoagulant.
 Vitamin C: water soluble vitamin that must be
consumed in the human diet. It is an antioxidant, synthesis of collagen, it prevents scurvy,
it enhances the immune system and the absorption of iron. Smokers need more C.
Sources are fresh fruits and vegetables, heat
and oxygen destroy it, so cooking foods lowers their C content. Best to steam, microwave
or stir fry. Consuming too much - megadoses
can cause
nausea, diarrhea and
nosebleeds.
Can cause
iron toxicity in
people with
hemochromatosis and can
lead to kidney stone formation in people with
kidney disease. Deficiency causes scurvy,
bleeding gums, loose teeth, weakness and
can occur after one month on a vitamin Cdeficient diet.

Beta—carotene: Fat soluble. Chemical class
is carotenoids. It is a provitamin. Two vitamin
As together that can be broken in two to make
retinol on command in the small intestine. It’s
a weak antioxidant, but effective against oxidation in cell membranes and LDLs. More on
the outside of the cell. Not essential, No DRI
or RDA established. Sources are in fruits and
vegetables that are red, orange, yellow and
deep green. Too much is nontoxic, skin turns
orange or yellow which is harmless and reversible. No known deficiency symptoms.
 Selenium: water soluble mineral with antioxidant properties. A trace mineral found in soil.
In the body, it is contained in two amino acid
derivatives, selenomethionine and selenocysteine. Functions are :
Antioxidant; part of the glutathione peroxidase enzyme system.
Needed for the conversion of thyroxine to
triiodothyronine—the body’s primary hormonal
regulator of metabolism as well as normal growth
and development. Selenium varies through out
plans through the world.


Has recommended intake and UL. Sources are
organ meats, pork, seafood, nuts, wheat, rice.
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Toxicity from supplements causes brittle hair,
nails, skin rashes. Deficiency cause Keshan disease and/or Kashin-Beck Disease
Keshan Disease: a form of heart disease
Kashin-Beck: an arthritis.—ankles, knees, writs
and elbows. Joint deformity.
Cofactors: a compound needed for proper functioning of an enzyme. Copper, zinc, and mangamese are cofactors for the superoxide dismutase enzyme antioxidant system. Iron is a cofactor for the catalase antioxidant system.
Vitamin A: Fat soluble vitamin. Excess is stored
in the liver, adipose tissue, kidneys and lungs.
Three active forms are: Retinol, Retinal, Retinoic
adic. NOT an antioxidant. Essential for proper
vision. Cell differentiation, sperm production and
fertilization and bone growth. Has RDA. Sources
are from animals such as liver and egss, and
plants such as provitamin carotenoids.Too much
is highly toxic through suplements, birth defects
and permanent damage to liver and eyes. Deficiency includes night blindness and xerophthalmia.
Xerophthalmia: irreversible blindness
Cell Differentiation: The process by which cells
mature and specialize.
Provitamin: inactive precursors that must be
converted to the active form of a vitamin in the
body. The precursor of retinol (vit. A).
Carotenoids: enhance the immunce system,
protect skin from UV light, and eye damage.
Sodium: Fluid and electrolyte balance. Associated with blood pressure and pH balance in the
body, required for nerve impulse transmission,
assists in the transport of certain nutrients into
body cells like glucose. Most prevalent positive
charged ion in extracellular fluid. Found in processed foods: too much: hypernatremia, can occur in patients with congestive heart failure or kidney disease, results in high blood volume, edema, and high blood pressure.
Atom: the smallest unit of matter that retains its
chemical properties composed subatomic chemicals protons, positive one charge) neutrons (no
charge), and electrons ( negative one charge).
Will not behave like an atom if you break down
the atom. Electrons are very small 1/2000 of a
proton or neutron. Stable atoms contain an even
number of paired electrons.
 Nucleus: positively charged center portion of
the atom
 Electrons: negatively charged particles surrounding the nucleus
Molecules: composed of atoms.

Free radical: an atom that has lost an electron
and is left with an unpaired electron, free radicals
are highly reactive and can cause damage to
molecules in the cell. Many metabolic processes
involved oxidation reactions and can produce
free radicals, they’re also produced by pollution,
ultraviolet light and radiation, toxic substances.
White blood cells can also produce them Free
radicals cause damage to cell membranes, lowdensity lipoproteins LDL, proteins in the cells,
and genetic material DNA. Diseases linked are
cancer, heart disease, diabetes, arthritis, cataracts, kidney disease, Alzheimer’s and Parkinson's.
Redox reaction / Oxidation and reduction reaction During metabolic reactions, electrons can be
transferred. Oxidation and Reduction usually occur together as an exchange reaction
From the atoms of one molecule
To the atoms of another molecule
Oxidation: loss of electrons from a molecule
Reduction: the gain of electrons by a molecule
Cancer: a group of related diseases characterized by cells growing out of control composed of
three steps:
1. Initiation: a cell’s DNA is mutated
2. Promotion: altered cell repeatedly divides
3. Progression: cells grow out of control.
If the growth encapsulates itself, it is benign, if it
enters a blood vessel, it goes through Metastasis
and can spread. Factors that increase cancer
risk: Tobacco use, sun exposure, nutrition, environmental/occupational exposures, and low level
of physical activity. There is correlation of people
who consume antioxidants and lower cancer risk.
Cardiovascular disease CVD: Leading cause of
death in US, includes heart disease, hypertension, atherosclerosis, can lead to heart attack or
stroke. Risk factors include smoking, obesity, hypertension, high LDL levels, low HDL levels, inactivity and diabetes. Antioxidants are thought to
reduce the risk of CVD.
Vision Impairment: the process of aging is associated with increased oxidative damage and reduced activity of antioxidant enzyme systems.
Antioxidants may slow this down.
Macular degeneration: deterioration of the macula
Macula: the center of the retina
Cataracts: damaged regions of the lens of the
eye causing cloudy vision.
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body, allows flexibility, contains about 65% minerals providing the hardness of bone, contains
35% organic structures for strength, durability,
flexibility
Collagen: fibrous protein in bone tissue. Most
important and most prevalent protein found in the
body. Rope-like.
Hydroxyapatite: mineral crystals around collagen designed to bear weight

BoneHealth

Bones develop through three processes
 Bone growth—increase in bone size; completed by age 14 in girls and age 17 in boys
Week 9
Bones living organs that are dynamic. Blood ves-  Bone modeling—shaping of bone; completed by early adulthood. Exercise and oversels supply nutrients to bone to support activiweight increases thickness
ties. They contain
 Bone remodeling—recycling of bone tissue;
 bone tissue
occurs throughout life. Breakdown older tis
Cortical bone (compact bone): very
sue and formation of new bone tissue while
dense tissue making up to 80% of the skelepreserving bone density. Could be used to
ton. Outer surface of all bones, many of the
repair a broken or damaged bone. It involves:
small bones such as writs, hands and feet.
Resorption: surface of bones is broken

Trabecular bone (spongy bone):
down. Osteoclasts: cells that erode the durface
“scaffolding” on the inside of bones; supports of bones.
cortical bone and makes up to 20% of the
Formation of new bone by osteoblast
skeleton. Faster turnover rate than cortical
cells
bone. Sensitive to hormonal changes and nu- Osteoblasts: produce the collagen-containing
tritional deficiencies.
component of bone called bone matrix.
 Nerves
Bone density: compactness of bones
 Cartilage
Peak bone density: when bones are strongest.
 Connective tissue
Factors associated with a lower peak bone densiBone structure provides strength to support the ty: late pubertal age in boys, late onset of men-
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struation in girls, inadequate calcium intake, low
body weight, physical inactivity during the pubertal years. Peak bone density is reached before
the age of 30. Remodeling maintains beone density during early adulthood. Density begins to decrease after age 40 because resorption exceeds
new bone formation.
It is advantageous to achieve high peak bone
mass through proper nutrition and exercise when
young before loss of bone begins, this would lead
to a stronger skeleton, and will protect against
osteoporosis.

30 year-old and can be used to assess fracture
risk. +1 and –1 is normal –1 to –2.5 is meh.
Calcium: most abundant major mineral in the
body and 99% is found in bone. Functions include: formation and maintenance of bones and
teeth. Assists with acid-base balance, the transmission of nerve impulses and assists in muscle
contraction. Found in bone as a structural componenet. Blood calcium level is tightly controlled.
There is no RDA. AI vary with age & gender.
Sources are: skim milk, low-fat cheese, nonfat
yogurt, green leafy vegetables, fortified foods like
Bone Health Assessment
orange juice or soy milk, and fish with edible
Dual energy X-ray absorption (DXA): measures bones like salmon. Broccoli and cabbage are low
bone density, it uses very low level x-ray energy, in oxalates and a good choice. Bioavailability:
it provides a full body scan or can be used to
 infants: over 60%
scan peripheral regions such as writs or heel, it is  Pregnant and lactating women 50%
a non-invasive procedure, it is recommended for  Healthy adults 30%
postmenopausal women and a T-score is ob Older adults absorb less.
tained which compares bone density to that of a
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Maximum absorbed at one time is limited to
500mg. Food factors influence absorption such
as grains and oxalates in vegetables prevent absorption. Excess calcium is excreted from the
body. Calcium supplements can lead to mineral
imbalances by interfering with the absorption of
other minerals such as iron, zinc, and magnesium. Deficiency: Hypocalcemia, may lead to osteoporosis if long-term.
Hypercalcemia: high blood calcium can be
caused by cancer and overproduction of PTH.
Hypocalcemia: low blood calcium can be caused
by kidney disease or vitamin D deficiency

by passive diffusion if calcium intake is high. Active transport requires 1.25 dilhydroxyvitamin D.
Some calcium is absorbed from the large intestine. Bacteria release calcium bound to fermentable fibers.
Bioavailability: degree to which a nutrient is absorbed.
Vitamin D: fat soluble, excess is stored in liver
and fat tissue. Can be synthesized by the body
by exposure to UV light from the sun. Cholesterol
in the skin as 7-dehydrocholesterol reacts with
UV light to make provitamin D₄ which further
processed by the liver and kidney to make
Low calcium level:
calcitriol, avtive vitamin D. It is a hormone since
 Parathyroid hormone (PTH) is released.
it is synthesized in one location and acts in
 PTH stimulates activation of vitamin D
another location. Functions: Required for calcium
(calcitriol)
and phosphorus absorption. It regulates blood
 PTH and vit D cause
calcium levels, it works with PTH to stimulate
Kidneys to retain more calcium
oseoclasts to break down bone when calcium is
Osteoclasts to break down bone and rel
needed elsewhere in the body. It is necessary for
ease calcium
calcification of bone. It assists in mineral
Stimulate calcium absorption from intescrystallization of calcium and phosphorus. No
tines.
RDA. AI from 5—15 mg/day for adults
High calcium level:
depending on age and gender. AI assumes that a
 Thyroid gland releases calcitonin
person’s sun exposure is inadequate. People
 Calcitonin functions to prevent calcium reabneed to get it from their dietys. Sources of
sorption from kidneys, it Limits the calcium
Vitamin D: High amounts in cod liver oil, fatty fish
absorption from intestines, and inhibits osteo- like salmon and mackerel. Most vitamin D is
clasts from breaking down bone.
obtained from fortified foods such as milk and
cereal products. Too much vitamin D does not
Calcium absorption is enhanced in an acid en- occur from sunlight or food, but from
vironment, most calcium is absorbed in the duo- supplements. Results in hypercalcenia. Not
denum which is slightly more acidic than the rest enough occurs with diseases that reduce
of the small intestine. Absorbed via active
intestinal absorption of fat and limited exposure
transport if calcium intake is low to moderate and to sunlight.
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Hypercalcenia: high blood calcium. Mental
confusion, extreme thirst
Rickets—occurs in children; inadequate
mineralization of bones
Osteomalacia—loss of bone mass in adults

osteoporosis.
Fluoride: a trace mineral. 99% of the body’s
fluoride is stored in teeth and bones. Functions :development and maintenance of teeth and
bones. Combines with calcium and phosphorus
to make tooth enamel stronger which protects
Vitamin K: stored primarily in the liver. Fatteeth from dental caries. Resistant to destruction
soluble. Functions are: blood coagulation and
by acids and bacteria. Treating teeth with fluoride
bone metabolism. Vitamin K is used to prduce
makes them resistant to tooth decay.AI varies by
two bone Proteins Gia protein production.
gender and increases with age. Sources are
Supplementation may increase bone density in
fluoridated dental products, fluoridated water.
people with osteoporosis, diets rich in vitamin K
Too much: Fluorosis. Not enough: Dental caries
are associated with reduced fracture rates. No
and may lower bone density.
RDA. Ai different in gender. Sources in leafy
Fluorosis: excess fluoride, creates porous tooth
greens, vegetables and vegetable oils. No side
enamel; teeth become stained and pitted but
effects from large quantities. Not enough:
doesn't have an adverse effect on tooth function.
reduced blood clotting excessive bleeding,
Osteoporosis: a disease characterized by low
occurs with diseases that limit absorption of fat in bone mass, deterioration of bone tissue, fragile
the small intestine. Newborns are injected with it bones leading to bone fractures, compaction of
at birth because they lack the intestinal bacteria bone; decreased height, shortening and hunching
to synthesize it.
of the spine, dowager’s hump or kyphosis. Risk
factors are
Gla proteins:
 Age: bone mass decreases, age-related
 Osteocalcin: secreted by osteoblasts
changes influence bone density like reduced
 Matrix Gla protein: in protein matrix of boe,
estrogen and testosterone production, older
cartilage, blood vessel walls, soft tissues. May
adults are less able to absorb vitamin D
play a role in preventing the calciication of
 Gender: 80% of Americans with osteoporosis
arteries, thus reducing the risk for CVD.
are women, women have lower bone density
than men. Estrogen loss in post-menopausal
women causes increased bone loss. Women
Phylloquinone: plant form of vitamin K
tend to live longer.
Menaquinone: form of vitamin K produced by
 , genetics, nutrition,
bacteria in the large intestine.
 Lack of physical activity: regular exercise
Prothrombin synthesis: blood coagulation.
causes stress to bones, leading to increase
Osteocalcin synthesis: bone metabolism. Bone
bone mass. Weight-bearing activities like
turnover.
walking, weights and jogging are helpful in
increasing bone mass.
Phosphorus: see previous

history of amenorrhea, and smoking.

Magnesium: the bones contain 50-60% of the No cure for osteoporosis. Progression may be
body’s magnesium. Functions: a mineral found in
bone structure. Second only to potassium as
cation in intracellular copartment.Cofactor for
over 300 enzyme systems. Required for the
production of ATP, DNA and proteins. RDA
varies on age and gender. Sources are lafy
vegetalbes, whole grains, seeds, nuts, seafood,
beans, some dairy products.No known toxicity
from magnesium. Supplements can cause
diarrhea, nausea, cramps, dehydration, and
cardiac arrest. Not enough can result in
Hypomagnesemia, or muscle cramps, spasms,
weakness and confusion.
Hypomagnesemia :low blood calciu and

slowed by adequate calcium and vitamin D intake, regular exercise, anti-resorptive medications and hormone replacement therapy.—may
increase chances of breast cancer or stroke...
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Week 10
Vitamins and minerals are required for
proper metabolism. They do not directly
provide energy and are necessary for
obtaining energy from the
macronutrients. Often function as
coenzymes.
The B-complex vitamins are especially
important for energy metabolism. They
include. They don’t provide calories.
 thiamin (B₁)
 Riboflavin (B₂)
 Niacin
 Vitamin B₆)
 Folate
 Vitamin B₁₂
 Pantothenic acid
 biotin
Enzymes: Biological catalysts that speed up the rate of a
chemical reaction. They are required for all metabolic
reactions.
Coenzymes: A molecule that combines with an enzyme
to activate it. Some metabolic reactions require
coenzymes.
Cofactors
Catalysis

B-complex vitamins:

Thiamin (B₁) Coenzyme thiamin pyrophosphate is required
for carbohydrate metabolism. It is a coenzyme for the
metabolism of some fatty acids. Enriched foods, whole
grains, and pork are good sources. Deficiency can cause
beriberi. Enters through the mitochondrion and TPP acts
as a coexime that assists in the remove of carbon dioxide.
Beriberi: deficiency of thiamin resulting in muscle
wasting and nerve damage. Heart failure. neurologic
damage.
Riboflavin (B₂) Part of coenzymes involved in oxidation—
reduction reactions. Part of the antioxidant enzyme
glutathione peroxidase. Milk is a good source of riboflavin.
Deficiency causes ariboflavinosis Component of FAD
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reduced to FADH₂.
Ariboflavinosis: riboflavin deficiency; sore
throat, swollen mucous membrane. Doesn’t show up
alone

Niacin: Nicotinamide and nicotinic acid, coenzymes
assist with the metabolism of carbohydrates and fatty
acids. Good sources are met, fish, poultry, enriched
bread products. Toxicity can result from supplements.
Deficiency leads to Pellagra. Used to treat high
cholesterol.
Pellagra: severe niacin deficiency. The 4 Ds:
dermatitis, diarrhea, dementia, and death.

absorb the vitamin. Absorption requires: intrinsic factor
and receptor—mediated endocytosis in the small
intestine Lack of intrinsic factor production can occur.
Atrophic gastritis results in inadequate stomach acid
production.
Pyridoxine (B₆) Group of six related compounds. Part of
[ Folate and vitamin B₁₂ are required for the recycling of
coenzyme for more than 100 enzymes, amino acid
metabolism, neurotransmitter, and heme synthesis. Good the amino acid methionine which removes the toxic bysources are enriched cereals, meat, fish, poultry, starchy product homocysteine.
vegetables. Toxicity from supplements can result in nerve Low folate, vitamin B₁₂, and vitamin B₆ intake may cause
an increased level of homocysteine.
damage and skin lesions. Deficiency is anemia and
High homocysteine levels are associated with greater risk
elevated levels of homocysteine. Risk factor for
of cardiovascular and cerebrovascular disease]
cardiovascular disease.
Anemia: “without blood”; any condition of low
Homocysteine: toxic. High levels in our bodies is a
hemoglobin levels. There are many types of anemia.
risk factor for cardiovascular disease. Build up is
Macrocytic Anemia: caused by severe
detrimental to our health.
folate deficiency. Results in enlarged red blood cells.
Shows common symptoms of anemia including weakness,
fatigue, difficulty concentrating, irritability, headache, and Pantothenic Acid: Component of coenzymes (CoA)
for fatty acid metabolism. pathose is Greek for
shortness of breath.
“everywhere”. Required for building new fatty acids.
Good sources: chicken, beef, egg yolk, potatoes,
Folate: Involved in DNA synthesis, amino acid metabolism, mushrooms, broccoli, avocados, oat cereals, tomato
red blood cell synthesis. Critical sources: read-to-eat
products. No toxicity from excess pantothenic acid.
cereals enriched bread products. Toxicity can mask
Deficiency is very rare.
BIotin: Part of coenzymes involved in metabolism of
vitamin B₁₂ deficiency. Folate is required for cell division
and proper formation of the neural tube. A woman’s need carbohydrates, fat and proteins. Important for
gluconeogenesis. Biotin is widespread in foods. Good
for folate dramatically increases during pregnancy.
sources are liver, soybeans, egg yolks and cereals.
Deficiency causes macrocytic anemia Neutral Tube
Deficiency is very rare, but symptoms include hair
defects. RDA 400mg. The increased need for folate in
thinning, loss of hair color, red scally rash on face.
critical very early in pregnancy (first 4 weeks) frequently
Eating raw eggs can cause deficiency.
before a woman knows she is pregnant. All women
Choline is a vitamin-like substance. Assists in
capable of becoming pregnant should consume an extra
homocysteine metabolism in liver and kidney.
400 mg/day of folate.
Accelerates the synthesis of acetylcholine. Good
sources are milk, liver, egg, peanuts, wheat, germ,
Neural tube: develops into the brain and spinal
and soybeans. Deficiency can lead to fat
cord
accumulation in liver. Toxicity can result from
supplements.
Cobalamin (B₁₂): Part of coenzymes for blood formation,
Acetylcholine: a neurotransmitter.
required for nerve functioning and for homocysteine
Iodine: a trace mineral. Critical for synthesis of
breakdown. Found only in animal-based foods. Deficiency thyroid hormones. THyroid homes regulate boy
results in anemia, low energy, fatigue, shortness of
temperature, growth, and resting metabolic rate.
breath, and can lead to pernicious anemia. Coronoids with Good sources are saltwater fish, shrimp, iodized salt,
ring with center of cobalt. Vegetarians need supplements. milk and dairy products. Most salt sold in stores in
SAM. Deficiency is due to insufficient intake or inability to iodized. Excess iodine: blocks synthesis of thyroid
hormones, thyroid tries to make more hormones,
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results in goiter. Iodine deficiency results in
hypothyroidism and goiter, cretinism.
Goiter: enlarged thyroid
Cretinism: mental retardation from iodine deficiency
during embryonic development.
Chromium: trace mineral. Insulin is more effective in
the presence of chromium. Plays a role in immune
function and growth. Good sources: mushrooms,
punes, dark chocolate, nuts, whole grains, meat, fish,
and poultry. Chromium deficiency inhibits glucose
absorption by body cells. No significant effects on
muscle gain or fat loss
Manganese: is a trace mineral. Coenzyme involved
in energy metabolism. Part of the antioxidant enzyme
superoxide dismutase. Sources: whole-grain foods,
brown rice, pineapple, pine nuts, okra, spinach.
Toxicity impairs the nervous system causing spasms
and tremors. A danger to minors.
Sulfur: a major mineral. Component of thiamin and
biotin. Stabilizes protein structure. Required for
detoxification of alcohol and drugs by the liver. Found
in two amino acids. Requirement for sulfur is met
from protein in our diet.
Blood : is actually considered a tissue. THe only fluid
tissue in the body. Transports of oxygen and nutrients
to cells. Removal of wastes products from cells.
White cells for immune system. Nutrients Maintain
Healthy blood: Iron, zinc, copper, vitamin K, folate,
vitamin B₄₄ Erythrocytes:45% red blood cells transport oxygen through the body
Leukocytes: >1%white blood cells of the immune
system
Platelets: >1% cell fragments that assist in blood
clotting
Plasma: 55% the fluid portion of the blood
Vitamin K: fat-soluble vitamin. Coenzyme for
the synthesis of proteins involved in blood
clotting and bone health. Healthful intestinal
bacteria produce some vitamin K. Good
sources are: green leafy vegetables.
Deficiencies can result from diseases that
disturb absorption of fats. Newborns are given
vitamin K at birth. Blood won’t clot properly.

part of hemoglobin or myoglobin.
RDA based on age and gender. Sources:
meat, poultry, fish, clams, oysters, enriched
cereals, and breads. Meat factor and vitamin
C enhance absorption. Too much iron? Iron
overdose is most common cause of poisoning
deaths in children. Toxicity symptoms include:
nausea vomiting, diarrhea, dizziness,
confusion and rapid heartbeat. Delayed
treatment of iron toxicity can result in severe
damage to the heart, central nervous system,
liver, and kidneys. Hemochromatosis.
Treatment: reduce dietary iron, avoid high
vitamin C intake, blood removal. Not enough?
Most common nutrient deficiency in the world.
High risk are infants, young children,
preadolescent girls, premenopausal women,
and pregnant women. Three stages of iron
deficiency. Depletion, Iron-deficiency
erythropoiesis, iron-deficiency anemia. ATP
productin inhibited (less energy, feeling of
fatigue and cognitive function)
Hemochromatosis: excessive iron
absorption affects eastern europeans.
Hemoglobin: carries oxygen in erythrocytes
Myoglobin: carries oxygen in muscle cells.
Iron-Deficient Anemia: iron deficiency results
in small red blood cells that do not carry
enough hemoglobin. Symptoms are fatigue,
pale skin, impaired work performance,
depressed immune function, impaired
memory.

Iron: trace mineral. Functions: component of
the protein hemoglobin. A component of
myoglobin. A component of cytochromes in
the electron transport chain involved in the
Oxygen gas is not water soluble. Iron helps release it
metabolism of carbohydrates, fats, and
easily.
proteins. Iron can be stored in the body as
ferritin or hemosiderin. Storage is usually in
Zinc: a trace mineral. Functions: cofactor for
the liver, bone marrow, intestinal mucosa, and
hemoglobin production. Part of superoxide
spleen. Two types of iron are found in foods:
dismutase antioxidant enzyme system.
Heme iron -found in animal based foods and
Development and function of immune system.
more absorbable.
Growth, assists in energy metabolism. RDA,
Non-heme iron - not easily absorbed, iron not
red meats, some seafood, whole grains,
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enriched grains and cereals. Too much?
Toxicity can occur from supplements,
symptoms:: intestinal pain, cramps, nausea,
vomiting, loss of appetite. Not enough?
Deficiencies are uncommon in the US.
Symptoms are growth retardation, diarrhea,
delayed sexual maturation.
Copper trace mineral. Functions: cofactor for
energy metabolism. Coenzyme that assists in
collagen and elastin production. Part of
superoxide dismutase antioxidant enzyme
system. Required for iron transport. Helps with
collagen and elastic. RDA. Sources: organ
meats, seafood, nuts, seeds, whole grainfoods. Too much? Toxicity is not well studies
in humans: intestinal pain, cramps, nausea,
vomiting, liver damage. Not enough? Copper
deficiency is rare. Symptoms are anemia,
reduced white blood cells, osteoporosis in
children.

Week 11
A healthful weight: Is appropriate for your age, is
maintained without constant dieting, is acceptable to

you, is based on family history of body shape and
weight, promotes good eating habits and allows for
regular physical activity.
Underweight: having too little body fat to maintain
health. BMI below 18.5 kg/m². Increases the risk of
infections and illness and can even be fatal. Can be just
as unhealthy as overweight.
Effective weight gain should include eating
500—1000 extra kcal/day. Eating frequently throughout
the day. Maintaining a balanced diet, limiting fat intake
to 15—30% of total energy intake. Avoiding tobacco
products which depress appetite and increase BMR.
Regular exercise with resistance training.
Overweight: Having a moderate amount of excess body
fat. BMI between 25—29.9 kg/m². Increases the risks of
high blood pressure, heart diseases, type 2 diabetes,
sleep disorders, osteoarthritis, gallstones, can lead to
obesity.

Obese: having an excess of body fat that adversely
affects health.—premature fetal deaths, complications
in labor, depression, hypertension, diabetes. 30—39.9
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kg/m² BMI. 5 of the 9 leading causes of death in the us
are associated with obesity. It is a multifactorial
diseases
Chronic diseases linked to obesity are:
Hypertension, Dyslipidemia, Type 2 diabetes, heart
disease, stroke, osteoarthritis, sleep apnea and certain
cancers.
Treatments: Low calorie diet and regular exercise.
Prescribed medications. Surgery.
Morbid obesity: body weight exceeding 100% of
normal, creating a very high risk of serious health
complications.
Evaluating body weight: determining if a person’s
beody weight is healthful should include: determining
the body mass index (BMI), measuring body
composition, and assessing the pattern of fat
distribution.
BMI: expresses the ratio of a person’s weight to the
square of their height. BMI = weight (gk) / height (m)².
BMI values below 18.5 or above 30 have increased risks
of health problems. BMI results are distorted in people
with high muscle mass (athletes and lactating women).
Doesn’t account for age—people loose body mass.
Body composition: Measurement of body fat and lean
muscle mass. Can be measured by Underwater
weighing, skinfold measurements, bioelectrical
impedance analysis, dual-energy x-ray absorptiometry
(DXA), Body Pod.
Fat Distribution Pattern: Measured by waist—to—hip
ratio and waist circumference
Apple-shaped fat patterning—upper body increased
risk for chronic diseases (type 2 diabetes, heart disease,
hypertension.
Pear shaped fat patterning—lower body. No significant
increase risk for chronic diseases.
Abdominal fat increases risk for chronic disease. Waist
=to—hip ratio in men: higher than .90 . Women is .80.
Waist circumference: Men: above 40 in. Women, above
35in.
Gaining or losing weight: whether a person gains or
loses weight depends on: Energy intake versus energy
expenditure. Genetic factors, composition of the diet,
childhood weight, behavioral factors, social factors.
Energy balance: Occurs when energy intake = energy
expenditure. Energy intake = Kcal from food. Energy
expenditure: energy expended at rest (basal metabolic
rate_. Physical activity. Thermic effect of food.

Energy Intake:
Calculating the energy that is in a particular food:
 Carbs: 4 kcal/g
 Protein 4 kcal/g
 Fat is 9 kcal/g
 Alcohol is 7 kcal/g
Dietary fat has minimal thermal effect. It takes more
energy to digest, absorb, transport, and metabolize
protein and carbohydrate therefor they are more
energy expensive to process. However, it is important
to maintain a balanced diet combining fat,
carbohydrate, and proteins.
Physiological factors: Hunger, specific proteins and
hormones. Ghrelin, Peptide YY, Leptin, Serotonin
increases peristalsis and satiety. Cholecystokinin
increases satiety, Stimulates secretion of pancreatic
juice and enzymes into the duodenum. Stimulates
gallbladder contraction and release of bile into the
duodenum. Blood glucose levels. Stomach expansion
makes one feel full. Beta-endorphins increase the sense
of pleasure while eating, which can increase food
intake. Neuropeptide Y stimulates eating. Proteins that
uncouple ATP production and release heat resulting in
less energy storage, which makes weigh gain or obesity
less likely.
Leptin: A hormone produced by fat cells that causes
reduced food intake, reduced weight, decreased body
fat in mice. Leptin I controlled by the OB gene
Mutation of the OB gene in mice causes reduced levels
of leptin leading to increased food intake and reduced
energy output. Role of leptin in human obesity is being
studied. Obese people don’t
Social Factors: Family or cultural traditions, Holidays,
easy access to high-fat foods less physically active
lifestyles, and social expectations of the “perfect” body.
Achieve & Maintain Healthful weight. Change required
gradual change in energy intake. Regular and
appropriate physical exercise. Application of behavior
modification techniques.
Effective weight loos should include: Following
recommended serving sizes. Reduced intake of high-fat
and high-energy foods. Regular physical exercise to
increase energy expenditure and to increase BMR.
Diet plans to avoid:
Fad diets—they do not result in long-term healthful
weight change. Promoters claim the program is based
on some new discovery. Rapid weight loss (>2 lbs/wk)
with no exercise. Special foods only available from
promoter. Rigid and limited menu.
Guidelines for successful weight loss:
1. set realistic goals. They are specific. They are
reasonable. They are measurable. Monitor
progress regularly.
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the form of kilocalories, but they are
extremely important as coenzymes and
cofactors in numerous metabolic reactions.
 Macrocytic anemia can be caused by a folate
3.
deficiency or a vitamin B12 deficiency.
 Blood transports oxygen and nutrients to cells
and picks up carbon dioxide and waste
Successful weight loss requires behavior modification: Eat only
products for removal from our bodies.
at set times in one location. Keep a log. Avoid buying problem
foods. Serve food on smaller dishes. Eat small regular meals
 The four components of blood are
through the day. Chew slowly and stop eating when you feel
erythrocytes, leukocytes, platelets, and
full. Share food with other. Do not buy from vending machines.
plasma.
Weight—Loss Diets.
 Iron is a necessary component of
hemoglobin, which transports oxygen through
Moderate—fat, high—carbohydrate, moderate proteins diets.
the bloodstream.
 balanced in nutrients: 20—30% calories from fat. 55—60 %
Iron
deficiency can lead to microcytic anemia.
from carbohydrate. 15—20% from protein.
2.





Eat smaller portions of lower-fat foods. Follow
serving sizes in MyPyramid. Reduce consumption
of high fat and energy foods. Consume food sow in
energy density.
Participate in regular physical activity. Critical for
long—term maintenance of weight loss.

Weight Watchers, Jenny Craig, DASH diet, and the USDA
MyPyramid.
Gradual weight loss (1—2 pounds per week)
Typical energy deficits = 500—1000 kcal per day.

Hig—fat, low carbohydrate, high protein diets
 55 –65% of total energy intake as fat and less than 100 g of
carbs per day
 Dr. Atkins’ Diet Revolution. Protein power.
 Cause ketosis, which will decrease blood glucose and insulin
levels and reduce appetite.
 Concerns about long –term compliance, potential health
risks, and side effects.

Achieving and Maintaining a
Healthy Body Weight


A healthy weight doesn't mean you have to
be extremely lean or muscular.
 A healthy weight means your weight is
appropriate for your age, is maintained
without constant dieting, and promotes good
eating habits and allows for regular physical
Low—fat and very—low—fat diets
activity.
 about 11—19% of total energy as fat, while very—low—fat  Obesity rates have increased and are of
diets contain less than 10%
concern because obesity is associated with
 Dr. Dean Ornish’ Program for reversing heart disease and
an increased risk for many chronic diseases
the new Pitkin program
such as hypertension, type 2 diabetes, and
 Emphasize complex carbs and fiber
cardiovascular disease.
 Regular physical activity is a key component
Basal
metabolic rate is the amount of energy
 Lower LDL cholesterol, triglyceride, glucose, and insulin
expended at rest and accounts for about 60% to
levels, and lower blood pressure.
75% of total energy expenditure.
Weight loss medicatins and herbal supplements may have
dangerous side effects. Sibutramine (Meridia ) appetite
suppressant. Orlistat (Xenical) inhibits fat absorption. Many
have been removed from market. Should only be used if a
person has an a BMI greater than or equal to 30 kg/m².

Week 12

Physical activity: any muscle movement that
increases energy expenditure. Benefits reduce:
Multifactorial diseases—many things cause it (obesity)
the risk of heart disease, stroke, and high blood
pressure, the risk for obesity, type 2 diabetes,
osteoporosis and may reduce risk of colon
cancer. Despite clear benefits, more than half of
all US adults do not perform sufficient physical
activity.
Leisure time physical activity: any activity
unrelated to a person’s occupation such as
 Vitamins and minerals don't provide energy in hiking, walking, biking, includes exercise. 16% of
US adults admit to doing no leisure time physical

Nutrients Involved in Energy
Metabolism & Blood Health
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activities at all.
Exercise: purposeful, planned physical activity
Physical fitness: state of being created by the
interaction between nutrition and physical
activity it includes:
 Cardiorespiratory fitness: aerobic-type
activities such as walking, running, crosscountry skiing, swimming, etc.
 Musculoskeletal fitness: resistance
training, weight lifting, calisthenics, pushups

Muscular strength: Wight lifting using
heavier weights with fewer repetitions.

Muscular endurance: lighter weights with
greater number of repetitions
 Flexibility: stretching, yoga
 Body composition: aerobic exercise and
resistance training
Sound Fitness Program:
1. meets your personal goals
Program will be different if they are
training for athletic competition,
working toward cardiorespiratory
fitness, trying to maintain overall
health
2. Is fun
Focus on what you enjoy—social
recreation, outdoor activities
3. Includes variety and consistency
Prevents boredom
4. Appropriately overloads the body
Overload principle , too much
physical exertion is not
recommended, the FIT principle
can be used to determine
appropriate overload.
5. Includes a warm-up and cool-down
period
To prevent injury, include
stretching and calisthenics, may
reduce muscle soreness, 5—10
minutes.
Program will be different if they are training for
athletic competition, working toward
cardiorespiratory
fitness, trying to
maintain overall
health. T
Physical
Activity
Pyramid:
highlights the
variety of

activities that constitute a fitness program.
Overload Principle: additional physical demands
on the body to improve fitness
FIT Principle
 Frequency –the frequency of physical activity
varies with fitness goals
 Intensity—determining proper intensity may
be based on maximal heart rate
 Time of activity—whether the total activity
time is an accumulation of activities or
completed all at once.
ATP—Adenosine triphosphate: the energy
carrying molecule in the body. ATP must be
generated continuously. When body is at rest,
energy needs can be fulfilled by aerobic
catabolism (glycolysis, TCA cycle, and ᵝ–
oxidation of fatty acids) If physical activity is
initiated, energy requirements of muscle are met
with existing ATP, but muscles store only enough
ATP for 1-3 seconds of maximal activity.
Fuel for physical activity
After depleting ATP stores, muscles turn to other
energy sources
 Creatine phosphate (CP) stores energy that
can be used to generate ATP. Muscle
concentration of CP is about 4—5 times
greater than that of ATP. Creatine phosphate
can be broken down to support the seconds
ofmaximal phscial effort. Lower-intensity
activity may allow the use of this system for
up to 3 minutes. After creatine phosphate
stores are depleted, carbohydrates are
utilized as a source of energy for the
generation of ATP.
Glucose: is the primary carbohydrate used to
generate ATP
Metabolism of glucose
 Anaerobic: (without oxygen) breakdown of
glucose yields 2 ATP molecules. Lactic acid is
produced
 Aerobic: (with oxygen) breakdown of glucose

FMayen Notes Spring ‘18

Maintaining water balance is critical for
physically active people. Drink fluids before,
during and after, and enough to maintain body
weight.
Hydration and Heat Related Illnesses
Heat syncope: Dizziness when people stand too
long, blood pools in the lower extremities.
Heat cramps: Muscle spasms after strenuous
exercise
Heat exhaustion and heatstroke: Excessive
sweating, weakness, nausea, headache, then
progresses to hot, dry skin, rapid heart rate,
body temp > 104ᵒ F, coma, and death.
Vitamins needed by athletes: (Thiamin,
riboflavin) Bs, Calcium, and Iron met with a
healthy balanced diet should not require
supplementation.
Ergogenic aids: substances used to improve
exercise and athletic performance. Many of
these products are not effective, some of are
yields dangerous, reliable research and accurate
36— information on these products on these hard to
find. Used to build muscles and increase
38
strength include:
 Anabolic steroids—effective but illegal and
numerous serious side effects.
 Andro (androstenedione) and DHEA
(dehydropiandrosterone), precursors of
testosterone. Not been shown to be effective.
 GHB
(gammamolecules of ATP. CO₂ and H₂O are
produced.
Triglycerides (fats) can be metabolized to
generate ATP for low intensity exercise, exercise
of long duration, a very abundant energy source
even in lean people, and provides more than two
times the energy per gram as carbohydrate.
Carbohydrates and fats can both be used as
energy sources for the production of ATP.
Carbohydrates are mostly used for high intensity
activity. Fats are used for low intensity exercise.
Proteins (amino acids) are not a major fuel
source for exercise 3—6 % energy needs during
exercise..
Recommended diet includes 55% of kcal from
carbohydrates. 15—25% kcal from fat. 12—20%
kcal from protein
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hydroxybutyric acid) severe side effects and
some reported deaths.
Creatine: may improve performance in sprint
activities, may be beneficial to increase
strength gained during resistance exercise,
relatively minor side effects, effects of longterm use are unknown.





condition is diagnosed by a physician
Must meet specific diagnostic criteria
Typcially includes severe food restriction,
obsessive exercising, self-induced vomiting/or
laxative abuse

Eating Disorders: A variety of abnormal or
atypical eating behaviors used to reduce weight.
Can have bad effects over time.
Week 13
 going on and off diets
Eating Disorders.
 Refusing to eat any fat or carbs
 Usually doesn't make a person seriously ill.
Peoples’ attitudes toward eating, eating behavior, Treatment for eating disorders involve a team
and body image occur on a continuum.\
approach including patient, physician, nutritional
counselors and psychiatric counseling. May
Eating disorders are not the same as disordered include nutritional rehabilitation , psychosocial
eating.
interventions and medications. Treatment should
restore healthy weight, treat medical
Eating disorder: psychiatric condition involving complications, encourage healthful behaviors,
extreme body dissatisfaction and long-term
correct dysfunctional feelings toward the eating
eating patterns harming the body.
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disorder, enlist t the help of family and friends,
psychotropic medications. Preventing: Reducing
weight-related criticism of children and young
adults. Identifying unrealistic body weight and
concerns among children and young adults,
participation in physical activity and sports,
modeling a healthy diet by parents, and
establishing healthy eating habits at home,
school, and social environments.

compliance and emotional
restraint . Symptoms: extremely
restrictive eating practices. Self
starvation. Intense fear of weight
gaining. Amenorrhea, unhealthful
body image, denial of the
seriousness of current body weight.
Health risks: Electrolyte imbalance,
cardiovascular problems,
gastrointestinal problems, bone
problems—osteoporosis, muscle
and organ wasting, skin, hair, and
nails are adversely affected.

Bulimia nervosa: An eating disorder
characterized by binge eating followed by
purging. Affects 1—4% women, more than men
1:6. 1% will die from complications within 10years
and many also have anorexia. Symptoms:
recurrent episodes of binge eating, recurrent
inappropriate behavior to compensate for binge
eating, Occurs on average at least twice a week
for three months. Negative body images. Health
risks: electrolyte imbalance caused by
Factors that contribute to eating
dehydration and loss of sodium and potassium
disorders:
ions from vomiting. Gastrointestinal problems,
 family environment
inflammation, ulceration, rupture of esophagus
-Rigid family structure, less clear I
and stomach, dental problems, calluses on backs
nterpersonal boundaries, less open
of hands or knuckles, swelling of the cheeks or
discussions on topics of disagreement jaw area. Characteristics: impulsiveness, low
anorexic family member
self-esteem, erratic personality, and seeking
-Less stable family organization, less
attention and admiration. Treatment should
nurturing, and more angry and disruptive
identify and modify the events that trigger binging
family—bulimia family member
and purging behaviors, monitor and alter thought
-Physical or sexual abuse increase the
patterns related to food and body image,
likelihood of developing an eating disorder establish healthy eating behaviors and include
 Unrealistic media images
family and friends to support the patient.
-Western culture values slenderness as
beautiful and as a sign of self-discipline,
health, and wealth
-computer-enhancing images
of “perfect” bodies fill the media
 Sociocultural values
 Personality traits
 Genetic and biological factors
Anorexia nervosa: Medical disorder
in which unhealthful behaviors are
used to maintain a body eight less
than 85% of expected weight. 90—
95% are young girls and women. 5—
20% will die from complications.
Characteristics of person:
perfectionism, social inhibition
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Amenorrhea: No menstrual periods for at least
three months
Binge eating: eating a large amount of food in a
short period of time.
Binge Eating Disorder symptoms: Often
overweight, a sense of lack of control, negative
self-esteem, poor body image, Often associated
with depression, anxiety disorders. Health risks
include: Increased risk of overweight or obesity,
foods eaten dare usually high in fat and sugar,
stress leads to psychological effects—low self
esteem, guilt, depression, negative thoughts
regarding body size and image.
Night Eating Syndrome: Most energy is
consumed in the evenings. Combination of three
disorders: eating disorder, sleep disorder, and
mood disorder. Unlike bulimia they do not purge.
Usually associated with obesity.
Purging: an attempt to rid the body of unwanted
food by vomiting, laxatives, fasting, excessive
exercise, or other means.
Disordered eating is comprised of variety of
unhealthful behaviors including (Not EDNOS):
 Binge eating disorder
 Night-eating syndrome
 Chronic overeating
 Chronic dieting
EDNOS: Eating Disorders Not otherwise
Specified
Chronic Dieting: Preoccupation with food,
weight, calories. Strict dieting, classifies food as
“good” or “bad”, excessive exercise, loss of
concentration; mood swings, increased

criticism of body
shape. Health
risks: poor
nutrient and
energy intakes,
insufficient caloric
intake causing
low vitamin and
mineral intake,
decreased energy
expenditure due
to a reduced
basal metabolic
rate, decreased
ability to exercise,
increased risk of
eating disorder.
Female Athlete
Tirad: Serious
medical syndrome
frequently seen in
female athletes; consists of disordered eating,
menstrual dysfunction, osteoporosis. Seen
especially in sports that emphasize lean bodies
or that use subjective scoring.
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Nutrition and Physical Activity






Physical fitness includes cardiorespiratory fitness, musculoskeletal fitness, flexibility, and
body composition.
Physical activity reduces the risk of heart disease, stroke, high blood pressure, obesity,
type 2 diabetes, and osteoporosis.
Physical fitness programs should appropriately overload the body and should meet an individual's personal goals.
When exercise intensity is low, fats are used
for energy, but when the intensity increases,
the body shifts to carbohydrates.
Ergogenic aids are substances that are used
to improve exercise and athletic performance. While there may be some benefits
from these aids, claims for them are often exagerrated.

Disordered Eating
After this week you are now able to;



define different types of eating disorders.
understand the multiple factors that can cause
an eating disorder.
participate in a discussion about obesity and
chronic diseases.
Week 14
Nutrition Before Conception
Some deficiency related problems develop very
early in pregnancy
Neural tube defects
 Related to inadequate level of Folate
 Effects the embryo in the first few weeks
 Adequate folate (400μg daily) before conception can reduce the risk
A healthful diet before conception includes
 Avoiding teratogens: substances that causebirth defects
 Includes alcohol and illegal drugs
 Avoiding other possible hazards
 Smoking, caffeine, medications, some herbs
and supplements
 BMI between 19.8 and 26.0 kg/m² and appropriate level of physical activity

A healthful diet before conception reduces the
risk of developing nutrition-related disorders during pregnancy such as
 Gestational diabetes
 Preeclampsia
Nutrition During Pregnancy
A full-term pregnancy lasts 38 to 42 weeks
 First trimester: conception to week 13
 Second trimester: week 14 to week 27
 Third trimester: week 28 to week 40
Embryonic stage: approximately day 15 to week 8
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After week 8, the developing baby is called a Fetus
First trimester
Zygote
(fertilized egg) travels through the fallopian
tube and implants in the wall of the uterus
 Development of organs, limb buds, facial features, placenta
 Embryos are extremely vulnerable to teratogens during this time

during pregnancy since this may deprive the
fetus of critical nutrients

The requirement for nearly all nutrients increases
during pregnancy Pregnant women must pay attention to their intake of
 Macronutrients
1.Energy
An additional 350 to 450 kcal/day may be
required in the second and third trimesters
Nutrient-dense foods are essential in order
to obtain sufficient nutrients
Second trimester
2. Proteins and carbohydrates
 Continued development of organ systems
1.1 g/day/kg body weight (~ additional 25
 Growth from approximately 3 inches to over
g/day) of protein
one foot long by the end of the second triAt least 175 g/day of carbohydrates
mester
3.Fat The percentage of calories obtained
from fat should not change during preg
Third trimester
nancy
 Time of considerable growth
Limit saturated fat, avoid trans fats
 Fetus gains three-quarters of its weight and
Fat is required by the newborn for temper
one-half of its body length in this time
ature regulation and as an energy source
 Brain growth is also extensive
Consume rich sources of docosaheaenoic
 Lungs become fully mature
acid (DHA) an omega-3 polyunsaturated
 A balanced, adequate diet for the mother is
fatty acid
essential during this time
Important for brain growth and eye
development
An undernourished mother is more likely to give  Micronutrients—The micronutrients that are
birth to a low-birth weight baby.
most critical during pregnancy include
 Low-birth-weight: any baby born weighing less
folate
than 5.5 pounds
calcium
 Increased risk of infections, learning disabilivitamin B
ties, impaired physical development, and
12
death in the first year
iron
vitamin C
Preterm babies are born before 38 weeks and
zinc
may be low-birth weight babies
vitamin A
sodium
Small for gestational age are babies born at
vitamin D
term but weigh less than would be expected for
iodine
their gestational age
 Fluids: The need for fluids increases to 3 liters
per day Increase in maternal blood volumeNutrition may play a major role in these condiBody temperature regulation. Production of
tions
amniotic fluid to protect and cushion the fetus.
Weight gain during pregnancy
 Women who do not gain
enough weight are at risk
of having a low-birth weight
baby
 Too much weight gain is
also risky
 Women should not diet
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Combat fluid retention and constipation. Reduce risk of urinary tract infections. Can help
with dehydration from morning sickness

RDA increases 38% during pregnancy from 8 mg/
day to 11 mg/day. Inadequate intake can cause
malformations in the fetus, premature delivery, or
extended labor. Iron supplementation may interfere with zinc absorption. If iron and zinc are consumed together in foods, zinc absorption is not
affected

Folate: Required for cell division. Critical in the
first 28 days for development of the neural tube
which becomes the brain and spinal cord. 400
μg/day for sexually active women. 600 μg/day for
pregnant women
Sodium: AI is 1,500 mg/day, same as for
Nonpregnant women. Sodium is associated with
Vitamin B12: Works with
fluid retention and high blood pressure, but an
Folate to regenerate methionine from
increase in body fluids is normal during pregnanHomocysteine. If vitamin B12 is insufficient, folate cy, and sodium may help regulate fluid balance
can be trapped as 5-methyl THF (the methylfolate trap), which will compromise DNA synthe- Iodine. Required for the synthesis of the thyroid
sis for cell division 2.6 μg/day during pregnancy
hormones. 220 μg/day can be obtained from a
Increase over RDA is small because vitamin B 12 modest amount of iodized salt. Need for iodine
is more efficiently absorbed during pregnancy
increases significantly
Vitamin C: Required for the production of coll
gen, which is a major component of connective
tissue Found in skin, blood vessels, and tendons
Part of the organic matrix of bones RDA is 85 mg/
day during pregnancy Deficiency results in el vated risk for preterm births, preeclampsia, and
premature rupture of placental membranes
Vitamin A: Needs increase by 10% in pregnancy
770 μg/day. Excess vitamin A can cause abnormalities in fetal kidneys and nervous system Supplementation is not recommended due to toxicity
risk. Beta-carotene (provitamin A) is not associated with birth defects

Nutrition-Related Concerns
Nutrition-related problems during pregnancy can
Include: Morning sickness. Cravings and aversions. Heartburn. Constipation and hemorrhoids.
Gestational diabetes. Preeclampsia (high maternal blood pressure)
Morning sickness: nausea and vomiting associated with pregnancy. Can occur at any time; often
lasts all day. May begin after the first missed period and can last 12 to 16 weeks. Can be severe
enough to require hospitalization. No cure, but
symptoms can be reduced

Cravings and Aversions
Vitamin D: AI does not increase during pregnan- Most women crave a certain type of food (sweet,
cy Excessive vitamin D can cause developmental salty) rather than a specific food. Little evidence
disabilities in newborns. If exposure to sunlight is supports the idea that cravings indicate a defilimited or milk consumption is low, supplementa- ciency. Due to hormonal fluctuations, physiologic
tion is advised. Prenatal vitamin supplements
changes, or familial or cultural roots. Pica: cravcontain 10 μg/dose
ing a non-food item (laundry starch or clay). Food
aversions are common, but not universal
Calcium: Required for fetal bone and skeletal
among pregnant women
development. AI is 1,000 mg/day, same as for
Nonpregnant women. Calcium absorption is more Heartburn: Heartburn and indigestion are comefficient during pregnancy
mon. Heartburn occurs when the sphincter above
the stomach relaxes, allowing stomach acid into
Iron: Increased need for red blood cells increas- the esophagus. Hormones in pregnancy relax
es the need for iron by 50% (27 mg/day). Fetal
smooth muscles, thereby increasing heartburn
need for iron increases in the third trimester Iron Enlargement of the uterus pushes up on the
stores of mother are depleted to support needs
stomach and compounds the problem
of the fetus. Iron-deficiency anemia is common
during pregnancy
Constipation and Hemorrhoids: Pregnancy
hormones that cause smooth muscles to relax
Zinc: Critical for making proteins, DNA, RNA
also slow the movement of material through
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the large intestine Hemorrhoids: swollen varicose
veins in the rectum that are caused by or exacerbated by constipation. Reduce constipation by
consuming 25–35 g/day of fiber, plenty of fluids,
and remain physically active





Iron
vitamin B 12
Zinc

Dieting: Dieting to lose weight is not advisable
during
Gestational Diabetes: Gestational diabetes: in- pregnancy
sufficient insulin production
 Calorie restriction limits nutrient availability for
or insulin resistance that increases blood glucose
the mother and the fetus
levels during pregnancy 7 % of pregnancies.
 Fad diets are often unbalanced in macronutriCondition resolves after birth occurs. Risk of deents and micronutrients
livering a large baby. Uncontrolled blood glucose
levels may lead to preeclampsia
Consumption of Caffeine: Caffeine is a stimulant that crosses the placenta and reaches the
Gestational Hypertension
fetus
Preeclampsia: pregnancy-induced hypertension  One to two cups of coffee per day very likely
Can be fatal if left untreated. Deficiencies in diecauses no harm
tary protein, vitamin C, vitamin E, calcium, and
 More than two cups of coffee may slightly inmagnesium increase the risk High blood triglycercrease the risk of miscarriage and low-birth
ides have been associated with preeclampsia
weight
Treatment focuses on managing blood pressure
and often includes bed rest The only cure is child- Consumption of Alcohol: Alcohol is a known
birth. Maternal blood pressure usually returns to teratogen that crosses the placenta and is associnormal in about one day after birth
ated with various birth defects, delivery complications, sudden infant death syndrome, and inNutrition-Related Concerns:
creased risk of miscarriage
 Adolescent pregnancy
 Fetal alcohol syndrome (FAS): variety of char Vegetarianism
acteristics associated with prenatal exposure
 Dieting
to high quantities of alcohol
 Caffeine
 Malformations of face, limbs, heart
 Alcohol
 Many developmental disabilities
 Exercise
Smoking and Drug Use: Maternal smoking exAdolescent Pregnancy: Nutritional needs of
poses the fetus to toxins
pregnant adolescents are higher than those of
 Smoke contains lead, cadmium, cyanide, nicadult women
otine, and carbon monoxide
 Adolescent bodies are still growing and
 Fetal blood flow is reduced
changing, adding to the nutritional needs of
 Increased risk of miscarriage, stillbirth, plapregnancy
cental abnormalities, preterm delivery, low Many adolescents have not established
birth weight
healthful nutritional patterns
 Children of mothers who smoke experience
 Pregnant adolescents are more likely to have
higher rates of sudden infant death, respiratopreterm babies, low-birth weight babies, and
ry illness, and allergies
other complications
Food Safety
Vegetarianism
 It’s recommended that pregnant women avoid
A vegetarian consuming eggs and dairy products
raw or undercooked eggs, meat, fish, poultry,
has the same nutritional concerns as a nonand sprouts
vegetarian
 Other foods to avoid are unpasteurized milk
A complete vegetarian (vegan) must carefully
and juices, and soft cheeses such as Brie unmonitor the intake of
less the label says they are made with pas vitamin D
teurized milk
 Calcium
 These foods may be contaminated with bacte vitamin B6
ria, which could lead to miscarriage, prema-
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ture birth, or fetal infection
Exercise During Pregnancy:
 Keeps a woman physically fit
 Is a great mood booster
 Helps compensate for an increased appetite
 Helps keep blood pressure down
 Makes it easier to lose weight after the
pregnancy
Breastfeeding
 Lactation: production of breast milk
 Prolactin: hormone responsible for the
synthesis of milk Produced toward the
end of pregnancy. Suppressed by estrogen and progesterone until childbirth
 Colostrum: first milk produced (from
birth up to three days); rich in protein,
micronutrients, and antibodies. Helps to establish beneficial bacteria in the GI tract. Has
a laxative effect that helps produce the first
stool
Oxytocin:hormone responsible for milk
“let down” which is the movement of milk






Milk production requires 700–800 kcal/day
Lactating women should consume 330 kcal/
day above their pre-pregnancy needs the first
six months, 400 kcal/day the second six
months
This allows a woman to gradually loose
weight (1–4 pounds per month)
15–20 g of protein and 80 g of carbohydrate




required per day above pre-pregnancy need
Fluid, vitamin, and mineral needs are increased
Eating nutrient-dense foods is preferable, but
there is nothing wrong with taking a multivitamin

The Benefits of Breastfeeding
 High quality nutrition
 Protection from allergies and infections
 Assists the mother in weight loss
 Suppresses ovulation
 Provides an opportunity for bonding
 Convenient and cost efficient
Nutritional quality of breast milk
 The main protein, lactalbumin is easily
digested
 Cow’s milk contains too much protein for
infants, and the types of proteins are harder
to digest
 Primary carbohydrate is lactose, a disaccharide made of glucose and galactose
 Galactose is important for nervous system development
 Rich source of DHA and arachidonic acid (ARA), readily absorbed calcium and
magnesium
 Composition of milk changes during a
feeding
 Foremilk is watery and low in fat
 Hindmilk is very high in fat
It is important to let infant suckle for at least
20 minutes
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Obstacles to Breastfeeding
Many harmful substances are passed into breast
milk,
including
 Illegal drugs, caffeine, nicotine, prescription,
and over- the-counter medications
 HIV is passed through breast milk
 Conflicts with mother’s employment
Infant Nutrition
Optimal nutrition is critical in the first year because
 High energy needs, 40–50 kcal/lb/day
 40–50% of energy should come from fat
 Iron, vitamin D, zinc, fluoride, and iodide
needs are high, but breast milk and formulas
typically provide these nutrients
 The nervous system continues to develop
 Infants typically grow 10 inches in length and
triple their weight in the first year
Infants’nutritional needs are unique because
 Their energy needs are high to support rapid
growth
 Their digestive tracts and kidneys are still immature
 Need about 9 g of protein per day up to 6
months and 10 g/day from 7 to 12 months
 Excess protein results in excess nitrogen
which the kidneys can’t process

produced lipid
Specialized formulas are available: soy-based,
predigested, others for certain medical conditions
When to Introduce Solid Food
Introduce solid food at 6 months
 Tongue movement allows swallowing
 Muscle development allows infant to sit up
 Digestive system and kidneys have matured
 Less likely to develop food allergies
 Iron-fortified cereals are well-tolerated, and
iron stores run low by this time
Infant Nutrition
Infants should not eat
 Foods they could choke on
 Corn syrup or honey
 Goat’s milk
 Cow’s milk
 Large quantities of fruit juice
 Too much salt or sugar
 Too much breast milk or formula

Nutrition-related concerns for infants include
 Allergies
 Dehydration
 Due to diarrhea, vomiting, or inadequate fluid
intake
 Kidneys are immature and can’t concentrate
urine
Supplements?
 Colic
Several micronutrients may need supplementa Anemia
tion
 Nursing bottle syndrome
 Vitamin D because of limited exposure to sun-  Lead poisoning
light
 Iron—stores are depleted by the sixth month- Allergies
Breast milk is a poor source of iron
 Solid food should be introduced one at a time
 Fluoride for tooth development
for a week to watch for allergies
 Vitamin B12 if the mother is a vegan
 Cow’s milk, egg whites, peanuts, and wheat
 Water is generally not required unless loss is
commonly trigger food allergies
excessive (diarrhea, vomiting, fever, hot
 Dehydration
weather)
 Extremely dangerous for infants
Care must be taken to prevent over supplementa-  Caused by diarrhea, vomiting, inadequate flution
id intake
 Pediatric electrolyte solution may be used
Formulas
Very tightly regulated by federal government
Colic
 Minimum and maximum standards for 29 nu-  Uncontrollable crying that can last for hours
trients
Precise cause is unknown. May be instigated
 Protein source: casein or whey from cow’s
by feeding too rapidly, swallowing of air, or
milkCarbohydrate source: lactose and suintestinal gas pain
crose
Anemia: Infants are born with enough iron for on Fat source: vegetable oils or microbiologically ly six Months Anemia can develop
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Iron-fortified cereal/supplement may be need- is thought to give the best
ed
chance for a successful pregnancy.
Slide 4:
Nursing Bottle Syndrome
While there is little a woman can do about genetic
 Leaving an infant alone with a bottle can lead and metabolic abnormalities,
to cavities (dental caries) and tooth decay
having a balanced and healthy diet during preg The high-carbohydrate fluid provides an opti- nancy is something that can be done
mal food source for bacteria that cause dental to ensure the development of the fetus into a
caries
healthy baby. A healthy diet can
 Rather than a bottle, begin using a cup by 8
reduce the risk of developing nutrition-related dismonths and no bottle by 15 to 18 months
orders such as gestational
diabetes and the hypertensive disorder,
Lead poisoning
preeclampsia.
 Especially toxic to infants since the brain and Slide 5:
nervous system are still developing
It is convenient for us to divide a full-term preg Results in reduced mental capacity, behavior- nancy into three trimesters. A
al problems, impaired growth
pregnancy lasts from 38 to 42 weeks. The first
 Remove old lead-based paint
trimester lasts from conception to
 Allow tap water to run a minute before use to week 13, the second from week 14 to week 27,
discard lead leached from pipes
and the third trimester from week
28 to week 40. The embryonic stage is from apSlide 1:
proximately day 15 to week 8, after
This slideshow is on nutrition through the life cy- which the embryo becomes a fetus.
cle, and in particular, pregnancy
Slide 6:
and the first year of life.
When a sperm fertilizes an egg, the fertilized egg
Slide 2:
is referred to as a zygote.
Deficiency problems can occur during pregnancy Fertilization occurs in the fallopian tube, which is
before birth. For example, for
also called the oviduct. The zygote
some time now, we have been aware that a defi- undergoes a series of cell divisions as it travels
ciency in the B-vitamin, folate, can
down the fallopian tube to the uterus
result in neural tube defects. Spina bifida, the
where it implants into the uterine wall. By the time
protrusion of the spinal cord through
it implants, it is called a
a gap in the backbone, is one type of neural tube blastocyst, and shortly thereafter, the placenta
defect. When it was realized that
forms. The placenta is the
the neural tube forms in the first few weeks of
connection between mother and child. Other
pregnancy and that folate is required
events that occur during the first
for its proper formation, the RDA for folate was
trimester are the development of the organs, limb
set at 400 micrograms per day for
buds, and facial features. The
women capable of becoming pregnant. In the
embryo is most vulnerable to teratogens during
United States, many foods are now
this time.
fortified with folate because of its connection to
Slide 7:
neural tube defects.
This illustration shows the egg being ovulated inSlide 3:
to the fallopian tube where
It’s recommended that a healthy diet is adopted
fertilization occurs and it becomes a zygote. The
before conception, and that includes
zygote undergoes a series of rapid
avoiding teratogens, substances that cause birth cell divisions as it travels to the uterus becoming
defects such as alcohol and illegal
a blastocyst, which implants into
drugs. Other things to avoid are smoking, cafthe uterine wall.
feine, medications, some herbs and
Slide 8:
supplements. Exercise at an appropriate level is The left side of this slide depicts the embryo at 3
a positive activity to engage in, and
weeks after conception when there
a pre-pregnancy BMI between 19.8 and 26.0 kg/ is little development and scant evidence of a plam
centa. In the middle of the slide is
2
an illustration of the embryo at 5 weeks when it


FMayen Notes Spring ‘18

has gotten a little larger, and the
placenta is starting to form. On the right side of
the slide, 8 to 10 weeks have gone
by, and the embryo has become a fetus, which is
larger and more developed, and the
placenta has also grown in size.
Slide 9:
The placenta is formed from both embryonic and
maternal tissues. This picture at
about 12 weeks after conception shows the uterine wall connecting to the placenta
with blood rich in oxygen and nutrients (colored
red) flowing through the placenta
into the umbilical cord to the fetus. Wastes are
excreted from the fetus to the
placenta through umbilical arteries (colored blue).
Although the blood supplies of
the mother and fetus are intimately wrapped
around each other, their blood does
not mix, but remains separate. The oxygen, nutrients, and waste products move by
diffusion across cell membranes.
Slide 10:
During the second trimester, the fetus grows from
about 3 inches to over one foot
long and continues its development of the organ
systems. It is able to suck its
thumb, its ears begin to hear, and its eyes can
open and close and respond to light.
At the beginning of the second trimester, the fetus typically weighs about one and a
half pounds, but by the end of the trimester, it
usually weighs over 2 pounds.
Slide 11:
The third trimester is characterized by accelerated growth with the fetus gaining
approximately 75% of its weight and about 50%
of its body length. The brain and
lungs also experience considerable growth with
the lungs becoming fully mature.
The brain will continue to grow and mature after
birth. The addition of all of these
new cells requires a lot of nutrients, so it’s critical
that the mother eat a balanced,
adequate diet during this time.
Slide 12:
The benchmark for a healthy-weight-baby is often
considered 5.5 pounds, with any
baby weighing less than that considered a lowbirth-weight baby. Having a low
birth weight increases the risk of infections, learning disabilities, impaired physical
development, and death in the first year of life.
Slide 13:

If a baby is born before 38 weeks gestation, they
are referred to as preterm and
often have a low birth weight. In contrast, if the
baby is born at term, but weighs
less than 5.5 pounds, then they are called small
for gestational age. Although many
factors could contribute to a low birth weight, nutrition can play a major role in the
maturity and birth weight of the baby.
Slide 14:
A frequently asked question is how much weight
should women gain during
pregnancy. While the answer varies, the general
recommendation is that women of
normal pre-pregnancy weight should gain about
25 to 35 pounds. Women who are
underweight should gain slightly more, and women who are overweight or obese
should gain less. Adolescents who are still growing should gain approximately 35
pounds, and those who are 5 foot two inches or
shorter should aim for the low end
of the range. If a woman is expecting twins, then
she should gain between 35 and 45
pounds. If triplets are expected, then the weight
gain should be between 50 and 60
pounds. Women who don’t gain enough weight
are at risk of having a low-birth-rate
baby. Gaining too much weight can lead to a fetus that is large for gestational age,
which can make delivery difficult, increase the
risk of trauma during delivery, and
necessitate cesarean birth. Children born to overweight or obese mothers are more
likely to be overweight or obese themselves either during childhood or adolescence.
Moreover, women who gain too much weight during pregnancy may find it hard to
lose the weight, resulting in some permanent
weight gain. However, one thing that
is never recommended is that pregnant women
should diet to lose weight because
this would compromise the health of the fetus depriving it of critical nutrients.
Slide 15:
The table on this slide displays the recommended
weight gain for women during
pregnancy. It includes the pre-pregnancy weight
status for women who are normal,
underweight, overweight, or obese. It also includes the BMI and recommended
weight gain. Normal women with a BMI from 18.5
to 25.0 should gain between 25
and 35 pounds. Underweight women with a BMI
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less than 18.5 should gain between
28 and 40 pounds. Overweight women with a
BMI between 25.1 and 29.9 should
gain between 15 and 25 pounds. Obese women
with a BMI should gain no more
than 15 pounds. It’s important to remember that
these are recommendations that
are given as helpful guidelines for pregnant women and are not set in stone.
Slide 16:
The growth and development of the fetus requires adequate nutrients, as does the
health of the mother. Thus, the requirement for
nearly all nutrients goes up during
pregnancy. This includes macronutrients, micronutrients, and fluids.
Slide 17:
Energy needs do not increase that much during
pregnancy, especially during the
first trimester when it is recommended that a
woman consume about the same
amount of calories as she did before becoming
pregnant. However, it is suggested
that these calories be very nutrient dense. Foods
such as soft drinks that provide
empty calories are not recommended. During the
second and third trimesters,
calorie needs increase by about 350 to 450 kcal/
day. In particular, protein needs in
the last two trimesters increase from 0.8 g/day/kg
body weight to 1.1 g/day/kg
body weight, which would amount to an extra 25
g or so of protein per day. In
addition, it is recommended that carbohydrate
intake be at least 175 g/day, and this
recommendation applies to all three trimesters.
Slide 18:
The percentage of calories that come from fat
shouldn’t change during pregnancy
because new tissues and cells require fat for
membranes among other things. Fat is
also an energy source, and the fetus stores most
of its body fat during the third
trimester. These fat stores will be used for energy
and the regulation of body
temperature after birth. It is recommended that
the intake of saturated and
trans
fats be limited by pregnant women because of
their association with cardiovascular
disease. In addition, it’s recommended that pregnant women consume
docosahexaenoic acid (DHA) because it is involved in brain growth and eye

development. Women who breastfeed are encouraged to continue having good
sources of DHA in their diet after giving birth due
to the continued growth of the
brain during the first three months of life. Good
sources are fish such as salmon,
anchovies, mackerel, and sardines. Some eggs
are enriched in DHA, and flaxseed
and flaxseed oil have a good amount.
Slide 19:
Recall that micronutrients are essential nutrients
that are required in small
amounts. The micronutrients that are most important during pregnancy are folate,
vitamin B
12
, vitamin C, vitamin A, vitamin D, calcium, iron,
zinc, sodium, and iodine.
In the following slides, we will go through these
one by one.
Slide 20:
Folate is required for cell division. After absorption by the body, folate enters
various metabolic pathways and has many forms.
One of those, 5, 10-methylene
tetrahydrofolate, can be converted to DNA bases,
which are required for replicating
DNA. Cell division cannot occur unless the DNA
is copied first. Thus, folate plays an
integral role in early development when cell division is so rapid. It is critical in the
first 28 days for the development of the neural
tube, which becomes the brain and
spinal cord. The RDA for folate has been set at
400 micrograms per day for women
of reproductive age and is 600 micrograms per
day for pregnant women.
Insufficient folate is associated with neural tube
defects, and although having
adequate dietary folate will not prevent all neural
tube defects, it has been
estimated that approximately 70% of neural tube
defects could be prevented simply
by having enough folate in the diet or by taking
the synthetic form of folate, folic
acid, as a supplement. That is why many foods,
such as grains, are fortified with
folic acid in the United States.
Slide 21:
Vitamin B12
and folate work together to regenerate methionine from homocysteine.
Folate gives a methyl group to vitamin B12
, which donates the methyl group to
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homocysteine producing methionine. The methylfolate trap occurs if there isn’t
enough vitamin B
12
because the reaction that produces the form of
folate with the
methyl group to give to vitamin B
12
is irreversible. If B
12
is unavailable, then the
methylated form of folate accumulates and gets
stuck in that form. With adequate
vitamin B
12
, folate donates its methyl group and can become
other forms of folate
that are used to synthesize the bases in DNA. In
contrast, if vitamin B
12
is
insufficient, then DNA synthesis is compromised.
Pregnancy is a time of rapid cell
division, so it is important that both folate and vitamin B
12
be consumed in adequate
amounts. The RDA for vitamin B
12
is slightly higher during pregnancy, going up
from 2.4 micrograms per day to 2.6 micrograms
per day. The increase is modest
because vitamin B
12
is more readily absorbed during pregnancy.
Slide 22:
The deficiency disease for vitamin C is scurvy,
which results in swollen and bleeding
gums among other effects. This is because vitamin C is required for the proper
production of collagen, a major component of
connective tissue. Vitamin C helps
add rigidity and strength to the collagen molecule.
Thus, vitamin C is important
during pregnancy when much new connective
tissue is being generated. The RDA
for vitamin C goes up from 75 to 85 mg per day
during pregnancy. In addition, it’s
been shown that a deficiency in vitamin C during
pregnancy increases the risk for
preterm births, preeclampsia, and premature rupture of placental membranes.
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adenoids? See an ENT for help where is your tongue
resting?
When
1.

breathe through your nose

2.

Keep your lips together—lip seal.

3.

Have your tongue at the roof of your mouth

4.

Swallow correctly

Hoffman wire
Chewing gum
Mckenzie chin tuck
Tongue pop
Tongue push ups
monkey

