General Princiy y pr

— Nutrition (from 2004 Content

Description and Sample Test Materials)

® generation, expenditure and storage of energy at the whole-body level

e assessment of nutritional status across the lifespan, including calories, proteins,
essential nutrients, hypoalimentation

o functions of nutrients, including essential, trans-fatty acids, cholesterol

® protein-calorie malnutrition
e vitamin deficiencies and/or toxicities

© mineral deficiencies and toxicities

® eating disorders (e.g., obesity, anorexia, bulimia)

a. NPU or PDCAAS is
determined by EAA
uantities/ratios and
igestibility

b. Applies to individual proteins
or to total dietary
protein consumed
daily

mpidayiig ody weight
2

c. Combining lower value
proteins can provide
a good quality meal x
(principle of
complementarity in o

) Evsamtinl Amina Acid Roquirmants in Human infants

vegetarian diets

d. Rule of thumb: Regardless of protein sources, if tryptophan, lysine
and sulfur (S)-amino acid (*) intake is sufficient (“limiting amino acids”),
the remaining EAAs are likely to be adequate in the overall daily diet

1. Protein usefulness/quality measures and
essential amino acids

a. BV, Biological Value is roughly the

proportion of dietary protein
that is used by the body. Limited
because it does not account for protein
digestibility

b. NPU, Net Protein Utilization takes into
account BV and digestibility

c. PDCAAS, Protein Digestibility-
Corrected Amino Acid Score is a
recent improvement over NPU that
corrects for “true” digestibility

THE COMPOSITION OF
ESSENTIAL AMINO ACIDS
ULTIMATELY DETERMINES THE
PROTEIN'S (AND THE MEAL'S)
QUALITY

Food PDCAAS (%)
egg white 100
milk protein 100
tatia 100
ground beed 97
chicken dagy 97
sy proten a4
whele wheat-pea flour® 82
garhansos 69
Kidney beans o8
peas 67
ok 63
lemtils 52
peanuts 52
whole wheat 40




A further look at soy protein

[ssentisl Amina Acid fequinemeat Patterny Pratein Digestibility Corected Amino Ackd
FAD WSO UNL) ek i Scoring for Selecied Food Proteins
w00

8o

]

{
w

L

mafpot P

WS ORE LU D% METE PR TNE P v

Causes of Inadequate Nutrient Intake (Quantity or Quality)
Aging
Mental illness
Alcoholism
Drug addiction
Avoidance of specified food groups
(meat, eggs, milk, fruits and vegetables, grains)
Poor dentition
Food idiosyncrasies
Poverty, isolation
Anorexia (from disease process, drugs, emotional problems)
Recent weight loss or gain
Inappropriate food choices from lack of information

www.medscape.com
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Starvation
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World Health Organization

World
Disease Burden (DALYs) in 2000 attributable to
Undernutrition and Diet-related Risks and Physical Inactivity
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*DALY is a composite measure of years of lfe lost because of premature mortality and equivalent years
lost because of lower quality oflfe" s a result of serious injury and disability. One DALY = one yr of healthy life
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Actual Causes of Death
in the United States, 2000

AilLMokdad PhD _  context Modifati behavioral sk factors are eading causes of mortaly inthe United
James S. Marks, MD, MPH States. Quantifying thesewill provide insight into the effects of recent frends and the.

TR E—TT implications of missed prevention opportunities
o = Soup: 0 X Objactives To dentty and quantify the leading f mertalty n the Urited
| G Obfctivs To ety and qutly e leadng s of matlty e e

Dasign T MEDLINE search of English- anguage artick e
epdemiogil,chncl, and boraoy suces kg 1 beaces d erti
The search s itally restricted to articls publihed during o after 1990, but e
later included relevant articles published in 1980 to December 21, 2002, Prevalence
and relative risk were identified during the literature search. We used 2000 mortalty
data reported to the Centers for Disease Contral and Prevention to identify the causes
and number of deaths. The estimates of cause of death were computed by muliply-
ing estimates of the cause-attibutable fraction of preventable deaths with the total
mortality data.

Main Outcome Measures Actual causes of death

Rasults Theleading causes of death in 2000 were tobacco (435000 deaths; 18.1%
total LS deaths), peor diet and physical inactivity (400000 deaths; 16.6%), and

- T alcahol (85000 deaths; 35%). Other actual causes of death were mi-
3 o | crobial agents ¢ ), toxic agents (55000}, motor vehicle crashes (43 000), inci-
2y dents involving firearms (2900), sexual behaviors (20000), and llcit use of drugs

(17000,

Conclusions These analysesshow that smoking remains the leading canse of mor-

tality. Howaver, paor dict and physical inactivty may soon awertake tobacca as the
Ieading cause of death. These fincings, along with escaating health care costs and

NG POPUIANGN, GYEUE perSuasvely Thal The eed 1o estabiish a more

catation in the US health care and public health systems has become more urgent
| JAMA, 2004,201.1238- 1245 WA ama com

or your patients’ =
What Kind of Fat Ars You ating'} EatslKcalo
Comman leod ods ranked by content of sa'.ar.ﬂbé!:ﬂ:. froem lowes! B highest
Cholesterol Saturated Polyunsalursled Monounssturated

Tat [ tat

Canola oll S8%
Safflower all 8 " 13
Sunflower oll 1 ED 20
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a. Coronary Heart Disease (CHD): No
simple relationship to CHD between
190-240 mg/dl serum Ch, but CHD
risk is directly related to [LDL-Ch
and inversely related to [HDL-Ch

b. Reducing Ch intake, in concert with
statin inhibitors of HMGCoA
reductase, can reduce high serum
LDL-Ch levels
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c. Also, increased Ch intake in some e i G
studies correlates with increased
colon cancer risk

d. Dark side of low plasma Ch levels—
increased risk of hemorrhagic (as
opposed to ischemic) stroke

e. And Ch levels <150 mg/dl could indicate
PEM (check blood protein levels)

Polyunsaturated Fatty Acids
n-6 Class n-3 Class
i
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several also inflammatory, but balanced by others that are “good”




IAcids May Reduce Risk for C

TABLE 1. Potential Mechanisms by Which Omega-3 Fatty

ardiovascular Disease

Reduce susceptibility of the heart to ventricular arrhythmia | By suppressing Ca+2)

influx in heart cells

Antithrombogenic
Hypotriglyceridemic (fasting and postprandial)
“Retard growth of atherosclerotic plaque
Reduce adhesion molecule expression
Reduce platelet-derived growth factor
Antiinflammatory
Promote nitric oxide-induced endothelial relaxation

Mildly hypotensive

Adapted from Connor.®

[*stabilize existing plaque and thus thrombotic events (2004) |

What fish should you eat?

Fish that may have high levels of
mercury:

G
> Swordfish ™~
» Shark
P Tilefish
» King mackerel
» Tuna (steak)bluefin

Fish that generally have low levels
of mercury:

b
* Salmon » Follock
> Flounder » Clams
» Cod » Shrimp
» Catfish » Scallops

® Trout Sardines # Lobster
.\o.:rlce. Fisds Fucis for l.u:n“!\o@hll.

of Healln

Possible downsides of
increased marine fish
consumption:

a. mercury contamination, which
is potentially damaging to the
fetus and its nervous system

b. elevated free radical
generation (to be discussed)
from general increases in
easily oxidizable PUFAs; free
radicals have been linked
to increased cancer risk

* a. Trans PUFAs arise mainly
during partial hydrogenation
of oils, but traces also occur
in plants

+ b. “Mixed” trans-PUFAs are linked
to increases in LDL/HDL
ratios, and to increased
atherosclerosis

* c. Paradoxically, two“conjugated”
trans/cis linoleic acids
(CLAs) at right are
cardioprotective and
anticancer in experimental

studies
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1. Carbohydrate ranges from simple and refined sugars (mono- or di-
saccharides, often “disguised”) to complex digestible amyloses
and starches

2. Constitute as much as 250 g daily, supplying >50% of total calories for
many people

3. Is a short-term energy source, not “essential” like PUFAs

4. Less than 50 g/day of complex carbohydrate is needed to suppress
ketosis from fat metabolism and spare protein

Glycemic index is the ratio of the area under the blood glucose curve
produced by a specific carbohydrate-containing food compared to that
produced by equivalent glucose or by plain old white bread

Glycemic load (probably more meaningful value overall) refers to the
product of the glycemic index (qualitative measure) multiplied by the
actual amount of carbohydrate in the portion of food under concern

Insulinemic index is the insulin response to a given glycemic load, being
positively correlated with carbohydrate ingested

Casbohydrate  Giycomic index”  Giycomic Load
Food costest  [percent axpressed  (rousded to
(soe serring) lin grams) a3 decimal) nearest feath)
Potate (1 baived| 7 2 5
Carrots (| cup cooked) ] 13 [}
Lemtits |} cup cooked) x 041 ¥
Dry beans [} cup cooked) Fij b 13
Whate rice [} eup cooked) S o8 - ]
Witd rice |} cop cooked) " om "
Whate bread (2 shices) E 1 @
Whole graim bread (2 slices) 3¢ & 3
Pasta |1 cup cooked) & on B
Cheerios |1 cup) - 108 n
All-Bran |1 cup) u 08 n
Grape-Muts (] cup) a 0% ®
Conm lakes (1 cunpl 5 18 ]
Conm chips (1 o] 15 195 15
Popcomn (mr-popped. | cup) § on 4
* Standacd referonce for ths table i3 whits bread
ICatohysatn contert and G1 values derfved irom varsas 3os
Dretsson of Prevertive Medscine, Brigham sod Women's Ho
Scrool; “Intormanonal Tadles of Giycamic Indmy,” Amerca
11535) Vol 62 8715-535; and The Compiete Book of Food Counts, Sth Edien (Dell
20001, by Cormne T. Natrer.|




a. Diabetes mellitus - glucose intolerance (elevations) due to lack of insulin
production (type 1) or insulin resistance (type Il) leading eventually to
organ failures and peripheral nerve degeneration; approaching

epidemic proportions in USA and most developed/cauiisiesnic”
b. Obesity (also a major risk factor for Type Il diabetes)
c. Lactose intolerance due to lactase deficiency

d. Studies suggest a link between:
+ 1) excess dietary carbohydrate and CHD, with possible mechanisms involving
excessive circulating insulin
«+ 2) high glycemic index diets and risk of CHD in women
+ 3) low glycemic index diets and i inLDL ially in women
subjects studied

‘Remember
when we
used to have
to fatten the
Kids up first?

(New Yorker)

PERCENT CONTRIBUTION OF ALCOHOL TQ DAILY

ENERGY INTAKE IN ALCOHOLICS AND NONﬁLCOHOLICSII

60
CINenalcoholics (70—24g Alcohol/day)
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! Adapted from Marsha Morgan, 1982
b Significantly different fram nonclcoholics (p0.01)




MINIMAL TIME OF HEAVY ALCOHOL USE FOR DEPLETION OF NUTRIENTS
TOOCCUR
& Mamihs
14 Weeks 11 Weeks 12-26 Weeks or Longer
folate miacin ascorbie acid calcinm
magnesium micotinamide long-life proteins copper
potassium paniothenate refinol
zing phosphate selenium
shori-life profeins idoxi & hydroxy D
riboflavin vitamin By
thiamine vitamin E
medium-life proteing vitamin K

The Alcohol Effect

According to the Framingham study, begun in 1848, moderate
drinking is the most effective of these three ways to reduce the
chances of heart attacks.

CHANGE OF RISK FACTOR ESTIMATED DECREASE IN RISK
Reduce iotal cholesterol
{from 240 to 210}

Reduce systolic blood pressure
(from 140 1o 120)

Moderate drinking |
(two,drinks a day, up from none) |

| Soue: Dr Curfis Efisan, Boston Liniversty School of Macicine, from the Framingharm sty
| afustid for nigk facions o age &g sex

a. correlates with a reduced risk of heart disease (‘the French Paradox”)

b. is linked in some (but not all) studies to lower risks of stroke

c. has been shown in several recent epidemiological studies to be
associated with a reduced risk of dementia, including Alzheimer’s

d. BUT still may increase risks of cancers of the breast, intestine,

liver and larynx (interpretation complicated by smoking, poor
diets)




Relative Risk

COHOL CONSUMPTION INCREASES
THE RISK OF BREAST CANCER
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FIGURE &
PREVALENCE OF IRON DEFICIENCY IN PRE-SCHOOL CHILDREN, BY REGION,
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(1) Two forms of iron in diets:
a) 20-25% readily absorbed heme iron (1/2 comes from fish, meats)

b) 75-80% non-heme iron in vegetables, legumes, etc., with
absorption ranging from 2-20% depending on diet, body needs

(2) Iron, a key component as a heme and non-heme constituent in many
proteins, cytochromes, and lysosomal enzymes

(3) Iron has a complex physiology, operating in a relatively closed system:
relatively limited absorption and negligible loss (figure)

(4) Non-heme iron absorption is promoted significantly by vitamin C, which
reduces ferric to ferrous ion, freeing it for mucosal uptake

One in five people are very deficient, esp.
women and children, because of food
poor in Zn (Zn-rich foods: whole grains,
green veggies, legumes, seafood, meat)

Adverse maternal Adverse fetal
Alor:jg with iodide, iron and Vit. A, Zn O O
eficiency is now considered a global e.g., ‘preterm labor, | |e.g., *retarded growth,
prolonged labor, ¢~ fetal distress,

health problem that needs to be | prol r
overcome (UN WHO and UNESCO (inefficient contractions, spontaneous abortion,|
studies, 2001-04) t fetal

rupture +

Zn deficiency is connected with maternal
and child health problems: diarrheal
diseases, poor immune function,

impaired wound healing, i
morbidity and mortality Poor maternal health  poor neonatal health|
eg. 'hypt?ﬂ_'?":‘:s"‘r e.g., *low birthweight,
Caveat: High Zn supplementation is partum malnutrition | ] poo;eve’a ent,
ly dama ) ping an and infections mnaga’l";"apsis
;?rl:letrglram. like iron, a double-edged *high morbidity

“Outcomes changed in controlled Zn supplementation trials;
others observed in maternal Zn status and pregnancy studies




1. VITAMIN A (Retinoids) from C {especially l-caratene)
Structures:
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Intercanversion of esmpounds
showing vitamin A actvity,

In extrama eass, vitamin A deficiancy attacks th ey, laadingto

(Keratomalacia) | permanent indness. Much mare widespread s the kind of tamin A
dficiency which has no outward sign but which apens tha doors ta
disesse and leads over a million children 2 year to their deaths.
Phatograph: Jargen Schytie

Unicef Vitamin and Mineral Global Progress Report 2003




FIGURE &
PREVALENCE OF SUB-CLINICAL VITAMIN A DEFICIENCY IN CHILDREN AGE 0-72 MONTHS,
BY REGION, 1990-2000
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VITAMIN & MINERAL DEFICIENCY

A WAKE UP CALL

itamin ard mineral deficiencies afect o third af the world's peaple -
badies, enerpies, and natisns

[P ‘And add Zinc Deficiency to this trio

WHICH COUNTRIES ARE
PREPARED TO DEPLOY
BIOLOGICAL WEAPONS
OF MASS PROTECTION?

(1) Cofactor for carboxylation of
glutamy sﬂechalns in
prothrombin and other
proteins in the blood
coagulation cascade; this
favors prothrombin

binding to Ca*? and
membrane, and i

its
conversion to thrombin ||~

(2) Vitamin K also has similar
glutamyl carboxylation
roles in bone, kidney and
muscle processes

(3) Clinically important oral anti-
coagulants (cumarols),
discovered when sheep
began dying after eating
spoiled hay, and

structurally similar warfarin
(rat poison), block the

cimse. @ recuctase

ycling Vit K




(1) Basically, Vit. K deficiency results in hemorrhage

(2) Although Vit. K is widespread in diets, deficiencies occur during
antibiotic therapy (kills intestinal bacterial source) and fat
malabsorption syndromes

(3) Vit. K status is (usually) determined before surgeries to avoid
excessive  bleeding

(4) Newborns (esp. premees), prone to hemorrhage because they lack
Vit. K stores and breast milk is a limited source, are routinely
treated with

1 mg Vit. K until their bacteria rev up

(5) Because it is readily excreted, Vit. K is relatively nontoxic

A newborn suffering from brain hemorrhaging due to
Vitamin K deficiency (Vietnam). (Photo courtesy of Project Vietnam)

D WATER-SOLUBLE “ENERGY-RELEASING™ VITAMINS
L VITAMIN B, (Thinmine). a key decarboxylation co-fagtor in energy metabolism

Structure: a. Thiaming, generally as its pyrophosphate (TPP),

. ‘Q is needed fi

activity is one clinical m » thiamine status).

b. Fortified in many commercial breads and cereals;
also in grains, seeds (sunflower), green vegetables,
nuts, organ meats, pork and milk products, etc.




1) Elevated plasma homocysteine is an independent risk factor for
cardiovascular disease & stroke--So how do the vitamins converge?

2) Homocysteine promotes arteriosclerosis by as yet unclarified mechanisms.
Recent evidences also link hyperhomoc steinemia to Alzheimers’ dementia,
pregnancy complications, inflammatory bowel disease, and increased risk of
osteoporotic fractures.

3) A common polymorphism sometimes involved: greatly increased
homocysteine and increased risk of stroke in some individuals deficient in
activity of 5-MeTHF-forming enzyme (5,10-MTHF reductase)

4) Animal and human studies confirm that supplementation with vitamin B,
folatebard vitamin Bg can reduce elevated homocysteine by promoting its
metabolism

5) Lowering an elevation in plasma homocysteine by 1 umole/L results in a 10%
reduction in the risk of cardiovascular disease (JAMA 1995)

« Severe niacin deficiency leading to Pellagra, characterized by the 3
D’s (dermatitis, diarrhea, and dementia, and often the 4th big
one), is now rare in US because of public health measures (food
fortification), but still a common test question

* Moderate niacin deficiency, leading to anorexia, muscle weakness,
mucus membrane lesions and burning sensations, occurs
frequently in elderly populations and alcoholics

+ Large nicotinic acid doses can lower plasma lipids, but side effects can
include flushing, hyperglycemia, and reversible liver dysfunction
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Pyriganal phaspaate oo
(1)Essential in amino acid
decarboxylations,
transaminations, deaminations, Sz e _‘:"'m'
and aminolevulinic acid (ALA) o 5
formation

(2) Stabilizes glycogen
phosphorylase

(3) Important in regulating
homocysteine levels
(detailed later)

The Lack of which vitamin
is involved with these?
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Structures:

a. Nuiritional and biochemical aspects of folic acid;

Wt

(2)Folic acid utilized in the cellular gne
by THF reductase and then my
as shown in the following di
is very important in limiting homocys

bon pool as tetrahydrofolate (THF), formed
cally interconverted to

lives
T
fethyl-THF is main circulating form and

e accumulation (more later),
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Homacysteine

(1) provokes hemolytic megaloblastic anemia
a) due to decreased synthesis of purines and deoxy-thymidylic acid
(dTMP), which then blocks erythrocyte maturation and results in large
(“macrocytic”), easily hemolyzed RBCs

b) underlies anemia in >40% of hospitalized alcoholics, but not only due to
low dietary folate, but also to alcohol’s inhibition of folate
absorption, and (aggravated by liver disease) impaired folate
activation, storage

(2) is a major reason for neural tube defects—e.g., spina bifida and anencephaly---
so folate supplementation throughout pregnancy, with its already
decreased folate absorption, is muy importante (fetal development, with
rapid cell division, needs folate)

(3) is associated with increased risk of cancer of the colon, possibly through
chromosome breaks, and with childhood neuroblastoma

(4) may increase the risk of ischemic stroke, since new studies show that folate
intake (and also vit. By, intake) is associated with a reduction in this risk

(5) is linked along with vit. By and vit. B,, to hyperhomocysteinemia




Structure:

athy ke sbaiari 2'-Daasybdenis yiobane

o
Unique “corrin” ring
and cobalt (its only
biological role),
co-ordinated with
anionic groups

* By, participates in two main biochemical reactions (below right), but are they important
s of methionine, which re
ibolism of methyl-malonyl Coy

ves homocysteine and

nerates THE (H,folate)

Intraceiuiar By

min B, deficiency results in two prablems
that are consistent with these reactions:

* Prolonged intracellular B,. deficiency causes
Hernicious Anemia (PA:it fis
hematopoigtic and
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in THF regeneration. Can be
(treated) with folic acid, but:

+ More serious neurological deficits arise from
progressive brain demyelination. perhaps
because Tmethyl-malonyl CoA blocks myelin

fatty acid wmaover. Mot rescued by folate.
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Diseases with underlying micronutrient deficiencies

BERI-BERI and WERNICKE'S (Wernicke-Korsakoff: alcoholics)
Thiamine (B1) deficiency, affecting pyruvate dehydrogenase
PELLAGRA (also alcoholics)
Niacin (B3) deficiency, affecting many NAD- and NADH-
dependent enzymes
SCURVY (sometimes alcoholics)
Vitamin C (ascorbic acid) deficiency, affecting proline and lysyl

hydroxylases, among others
NYCTALOPIA (nightblindness), XEROPHTHALMIA (keratinosis
and “dry eye"), and KERATOMALACIA (permanent blindness)

Progressive retinal damage due to Vitamin A deficiency in
underdeveloped world

RICKETS (childhood osteomalacia)
Deficiency in biosynthesis (lack of sunlight) and/or intake of
Vit.D

TWO VITAMIN CO-FACTORS FOR DECARBOXYLATIONS

Thiamine (B1) in pyruvate dehydrogenase, alpha-ketoglutarate
dehydrogenase, and branched chain ketoacid
dehydrogenase (all a-keto acid decarboxylations)

Pyridoxal Phosphate (B6) in DOPA-, histidine-, glutamate-,
cysteine ulfinate- and phosphatidyl serine-decarboxylases

TWO VITAMIN CO-FACTORS FOR CARBOXYLATIONS

Vitamin K in vit. K-dependent carboxylases in blood-clotting
cascade and bone

Biotin in four different ATP-dependent carboxylases (pyruvate
carboxylase is a recognizable one from gluconeogenesis)

NUTRIENT DEFICIENCIES THAT CAN LEAD TO ANEMIAS

Iron - microcytic hypochromic anemia

Zinc and Copper - basically iron-deficient anemia: zinc is needed in protein
metallothionin, which is involved in copper absorption, and copper is a
component in ferroxidase [ceruloplasmin], a protein required for iron
absorption

Vitamin A - also an iron-deficient anemia: Vit. A is needed for the synthesis
of transferrin

Riboflavin (B2) - rare deficiencies can promote anemia: possibly due to
impairment of iron metabolism and hemoglobin synthesis

Folate - hemolytic megaloblastic anemia

Vitamin B12 - same as folate: B12 is required fo regenerate active tetra-
hydrofolate for one-carbon pool metabolism and DNA synthesis

Vitamin E - severe deficiency (very rare) can precipitate hemolysis and a
resultant normocytic anemia




BEFICIENT NUTR]
“Microoytrient” mincrals:
Caleivm

Magnenum

Todide (Z* of *

mim € (tocopherals)
Vitamn O (calsifersls)
Vitamia & (phryll

“Micromytrignt” vit:
Thigmine (B-1)
Ribaflevin (8-2)
Missin (B-3)
Pyridoxine (B-6)
Falic acid
Cobalamin (B-12)

Lipads (rpeci
Fiber

F. Summury of health problems related to nutrition

Tren (1 of warld's 3 top deficiencies)

feignt” vitoming bipicd-soluble:
fitamn A retinoids (3™ of workd's top 3)

Protein (major problem in 3 Werld)

cally, essential fatty acids)

SOME HEALTH PROBLEMS WHEN SEVERE OF CHRONIC

Osteoporosis: musele & bene pain
Heort errhythmia; mtrve excitcbility

Aremia susceptibility to mfectisns

TIncrensed infant mortality; eretinis goiter
Impeeed wound healing; redeced immunscompetence
Asrtic rupture (collagen lack: brain lesions: anemia
Mistcle warting: heart disease

Increased fest meetality; mghtblindmess
Vatculor ledkage; impaired immune & rerve function
dypocaicemia; richets. sftesmalocia

Hemarrhage!

Beri-beri; Wernicke's syndrome

Skin lesiong. scular problems

Fellegra

Seirures (kids): dermatitia

Meural tube defects (infants) anemia

“Pernicisus” enemia (anemia s above, alsng with
reversible beain myelin less-

Scurvy; conmestive tissue problems

Pratein-energy malnutrit red
immune Tunetion: kwahiorkarl

Impaired bein developmant: skin rashes

Tnereased risk of hypertension, cancer, heart prob.

Sodium

Iron

Fluoride

Zinc

Copper

Cobalt
Marganese
Selenium
Vitamin A
Vitamin D
Saturated lipids
Essential fatty acids (unsaturated fats)
Protein

Simple carbs (sucrose, glucose)

SOME HEALTH PROBLEMS WHEN SEVERE OR CHRONIC

Increased hypertension risk

Hemachromatesis: increased free radical damage?
Fhurosis (mattled, weakened teeth)

Can eause iron and copper deficiencies

Brain degeneration (as in Wilson's disease)
Congestive heart failure {cobalt-spiked beer story)
Brain deg (;
Cirrhosis; muscle weakness; increased cancer risk (7)
Teratogenic (fetel malform.), and liver toxicity
Hypercalcemio; weakness; dierrhea; confusion
Hypertriglyceridemia; chesity; atherosclerosis
Increesed risk of some cancers

Kidney problems:. calcium losses

Some risk of insulin resistance; diabetes; obesity

Ily park
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Nutrition in biological and physiological function- |
Reading assignment: Devlin 5% Ed., pp. 1053-63; pp. 1117-35; Boron & Boulpaep, pp.
1224-25
Lecture 83: Monday April 11", 8:30-9:30 am

Learning Objectives:

Understand the relation of essential amino acid content to the biological value of
protein, and how comblmng deflclen! proteins is nutritionally acceptable.

Explain positive and neg: trogen bal and iti under which they
occur.

Define and i kor as of PEM, and the effects of
coexisting micronutrient and i in ible infants and

Understand the structural di saturated, ated and

poly-unsaturated (PUFA) dietary fatty acids and food oils from which they are
derived.

Be familiar with the role of arachidonic ac:d in forming cell-specific eicosanoid

particularly pr and leukotrienes.

Explain the structural difference between n-6 and n-3 PUFA and in general why they
are essential in human nutrition,

Clarify the importance of increased n-3 PUFA intake and the predominant dietary
sources.

Define glycemi
carbohydrate

ndex and glycemic load, and relate them to the question of low
iets and insulin in weight loss and preventive health.

Nutrition in biological and physiological function- I
Reading assignment: Devlin 5t Ed., pp. 1053-63; pp. 1117-35; Boron & Boulpaep, pp.
1224-25
Lecture 84: Monday April 11", 9:30-10:30 am

Learning Objectives:

Know the effects of chronic alcohol abuse on nutrient absorption and utilization.

Detail major health risks of chronic alcohol abuse that you will almost certainly
see in your respective practices.

Describe the nature of dietary fibers, and the nutritional benefits of their increased
consumption in balanced diets.

o | how i causes such as poor diets can overlap in some
il with ics, as by leptin, to increase obesity risk.

Explain the dietary significance of the food pyramids for healthy nutrition, pointing
out the differences between them.

Identify key reactive oxygen and nitrogen species i Ived in ive stress, and
the cellular proteins/peptides that sustain antloxldatlve cytoprotection.

Be familiar with how micronutrients (retlnolds vit. E and C; copper, manganese
and selenium) are important for fi ing of the above

Understand the functions of ferritin and transferrin in cellular iron regulat:on and
the role of iron in cellular energy metabolism.

Describe potential deleterious effects of excess iron absorption.




Nutrition in biological and physiological function- IlI
Reading assignment: Devlin 5 Ed., pp. 1047-49; pp. 1137-68; Boron & Boulpaep, pp.
1226-27
Lecture 85: Tuesday April 12, 8:30-9:30 am

Learning Objectives:

Explain the i ip of dietary car ids to retinoids, and the roles of
retinoids in normal physiology.

Describe the two forms of vitamin K, and the specific role of vit. K in blood
clotting

o Identify the specifi: i of thiamine in energy
e Describe and define the prog i of i icil in chronic
alcoholism

Identify pellagra s clinical signs and the nutritional deficiency that underlies it.

Explain the relationship between folic acid and neural tube defects, describing the
vitamin’s role in the one carbon pool and DNA synthesis.

Clarify the pernicious part of pernicious anemia, and the essentiality of vitamin
B12 in the prevention of the disease.

Describe the significance of hype ia, and the b ical roles of
vitamins B6 and B12 and folic acld in counterlng the condition.

Explain how a biochemical functlon of Vltamln C is critical for preventing scurvy.

Describe the cellular anti Vitamin C and Vltamln E

Summarize the nutritional components of a diet high in vegetables, fi
fish and whole grains (and some green tea) that are important in reducmg rlsks of
heart disease, stroke and cancers.




