


Inflammation and atherosclerosis

Laboratory evidence and study findings suggests that inflammation is
Important in the development of atherosclerosis.

During systemic (whole body) inflammation, the body releases several
proteins, including C-reactive protein (CRP).

Recent studies shows that the highest the CRP levels, the higher the risk
of a cardiovascular event, such as heart attack.
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Dietary and lifestyle factors for reducing
atherosclerosis risk

- In June 2006, The American Heart Association (AHA) release lifestyle
and recommendations for reducing cardiovascular disease risk and
are appropriate for anyone over 2 years.

- Major diet and lifestyle recommendations include:
Consume an overall healthy diet
Aim for a healthy body weight
Aim for a desirable lipid profile (Table 6.4)
Aim for a normal blood pressure
Aim for a normal blood glucose level
Be specially active
Avoid use of and exposure of tobacco products.
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Total Cholesterol LDL Cholesterol
Desirable <200 Optimal
Borderline high 200-239 Near optimal/above optimal
High 2240 Borderline high
High
Very high
Triglyceride HDL Cholesterol
Normal <150 Low <40
Borderline high  150-199 High 260
High 200-499
Very high 2500

Note: All units are mg/dL.

<100
100-129
130-159
160-189

2190

Sources: National Cholesterol Education Program. Third Report of the Expert Panel on Detection, Eval
tion, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel lll), Final Report. Wasl
ington, DC: US Department of Health and Human Services; 2003. NIH publication 02-5215.



Balance Calorie Intake and Physical Activity to acheive or
mantain a Healthy Body Weight

Obesity is an independent risk factor for cardiovascular disease, and weight
gain during the teen years and adulthood is associated with increased risk of
heart disease.

To avoid weight gain, calorie intake must match calorie output. By
expending calories and increasing fistness, physical activity helps reduce
CVD risk.

Current recommendation advocate at lest 30 minutes of moderate-
Intensity activity on most days of the week.

Reduction in body weight reduce:
- Blood cholesterol level

- Blood pressure

- Heart disease risk

- Help control diabetes



Consume a diet rich in fruits and veqgetables

Fruits, vegetables and legum contain:

Fiber, vitamins, minerals and phytochemicals, including
antioxidants and are low in calories.

Fiber reduce blood cholesterol

Choose whole grain, high-fiber food

Diets enphasize whole grains and other food rich in fiber

The AHA recommends at least half of daily grain intake come from
whole grain

Al of fiber is 14 grams per 1000 kcal



Consume fish, especially oily fish, at least twice a week

The diet high in EPA and DHA protect against heart disease by
discouragaing blood cells from clotting and from sticking to atery walls
and by reducing inflammation.

Omega-3 reduce LDL and not reduce HDL cholesterol

Regular consumption of fish, as well as plant foods with alpha-linoleic acid,
IS recommended.

The diet should include: 500- 1000mg/day of EPA and DHA for 2000kcal
diet



BASIC FATTY ACIDS

Saturated

Animal products (including dairy
products), palm and coconut oils,
and cocoa butter.

Polyunsaturated
Sunfilower, corn, soybean, and
cottonseed oils.

Monounsaturated
Most nuts and olive, canola,
peanut, and safflower oils.

TRANS FATTY ACIDS
Stick margarine (not soft or liquid
margarine) and many fast foods
and baked goods.

ESSENTIAL FATTY ACIDS

Omega-3 fatty acids
Alpha-linolenic acid

Canola oil, soybeans, olive oil,
many nuts (e.g., wainuts,
peanuts, filberts, pistachios,
pecans, almonds), seeds,
flaxseed, and purslane (a green,
leafy vegetable).

DHA and EPA

Fish such as mackerel, tuna,
salmon, herring, trout, and cod
liver oil. The fish with the lowest
amount of total fat include
Atlantic cod, haddock, and pink
salmon. Other fish high in omega-
3 but also high in total fat are sar-
dines and bluefish. Human milk.

Omega-6 fatty acids

Linoleic acid

Cereals, eggs, poultry, most veg-
etable oils, whole-grain breads,
baked goods, and margarine.

Overview of dietary sources of fatty

acids.
Source: Cancer Smart. Scientific Amer-
ican. July, 1998:4(3):9.



TABLE 5.3 Omega-3 Fatty
Acid Content of Fish and
Seafood

Omega-3
Food* Fatty Acids (g)
Swordfish 1.16
Salmon 1.16
Trout 1.16
Sole 0.44
Cod 0.44
Shrimp 0.27
Mussels 0.26
Clams 0.26
Tuna, canned 0.23
Lobster 0.07

*All values represent amounts in a 3-0z cooked
portion.



Limit intake of saturated and trans fat and cholesterol

Heart healthy diet minimize saturated and trans fatty acids, which raise
total and LDL cholesterol.

Saturated fatty acids raise LDL cholesterol more than trans fatty acids
do. Trans fatty acids lower HDL cholesterol more than LDL do.

AHA recommends limiting saturated fat intake to less than 7% of total
calories, and trans fat intake to less than 1%.

Replacement of saturated fatty acid with omega- 6 polyunsaturated fatty
acids and monounsaturated decrease LDL cholesterol.

Replacement of saturated fatty acid with monounsaturated fatty acid
Reduce LDL cholesterol and not decrease HDL cholesterol.

Mediterranean diet pattern seems to model AHA recommendation
(fruits, vegetables, pasta and whole grains, small amount of meat and
poultry, and generous use of olive oil).

AHA recommends limiting cholesterol intake to less than 300mg.



Minimize intake of beverages and food with added sugars

A high intake of added sugars can contribute to weight gain, which in turn

iIncreases CVD risk.

Choose and prepare foods with little or no salts

Hypertension is one of the major risk factors for CVD, and blood pressure
tends to rise as salt intake increases.

The AHA suggests reducing sodium intake to 2,300 mg per day or less.

If you consume alcohol, do so iIn moderation

High consumption of alcohol increase the risk of accidental deaths, heart
disease and cancer.

Not recommended for children or adolescents, pregnant women

Other dietary factors

Vitamins and other foods, such as soy, have been studied for their influence
on heart disease risk.

Diet rich in B vitamins Folate and vitamin B6 and Vitamin B12 helps
prevent blood vessel damage from homocysteine.

Soy protein reduce cholesterol level and CVD risk.




 Metabolic syndromes

- Metabolic syndrome is a cluster of at least three of the
following signs:

- Excess abdominal fat: for most men, a 40-inch waist or
greater; for women, a waist of 35 inches or greater.

- High blood glucose: at least 100mg/d| after fasting
- High serum triglycerides at least 150mg/dl

- Low HDL cholesterol: less than 40mg/dl for men; less
than 50mg/dl for women.

- Blood pressure of 130/85 mmHg or higher.

People with metabolic syndrome have the greatest risk of
death from heart attack.



A diet to meet recommendation:

WHO recommend a ratio of linoleic to alpha-linoleic acid
between 6:1

The number of the symbols indicate the concentration of high-
fat choices.

Meeting recommendation for fat intake requires careful choices
from each of the FGP.



FIGURE 5.23 The groups that are sources of naturally occurring and
added fat contain circles and are raised and colored orange. The darker the
shade and the more circles, the more high-fat foods the group contains.
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Lipids and cancer

Cancer develops in a multistage process that occurs over many years
(initiation, promotion and progression)

Evidence suggests that between 30 and 40% of cancers are due to food
choices and physical incativity.

High fat diets have been associated with an increase of cancers of the colon
and rectum, prostate and endometrium.

The association between high fat diet and breast cancer appears to be much
weaker.

High intake of red meat and processed red meat is associated with some
types of colorectal cancer.

Long term consumption of fish and poultry is associated with reduced risk of
cancer.

High fat diet is a promoter and initiator of tumor



Lipids and colon cancer

Incidence of colon cancer has correlated with diet high in fat
(animal fat from red meat) and low in fiber

« Bacteria in large intestine breakdown products of fat and bile
producing substances called mutagens (tumor initiators)

« High fiber intake dilute the mutagens by increasing the
volume of colon contents in large intestine and decrease the
transit time, so both effects reduce the exposure of the
Intestinal mucosa to the substances



Small intestine

(a) (b)

FIGURE 5.20 (a) When the diet is high
in fiber, the volume of material entering the
colon is greater and any mutagens present
(shown as green dots) will be diluted. (b)
When the diet is low in fiber, the volume of
material in the colon is smaller, so any
mutagens present will be more concentrated
and therefore more likely to come in contact
with the cells lining the colon.



« Dietary and lifestyle for reducing cancer risk:

The American Cancer Society guidelines offer four major
recommendations to reduce the risk of cancer:

1- Maintain a healthful weight throughout the life and balance caloric intake
with physical activity.

2- Adopt a physically active lifestyle:
- For adults: at least 30 minutes of moderate to vigorous activity/day at
least 5 days/week

- For children and adolescents: at least 60 minutes/day of moderate to
vigorous activity at least 5 day/week.

3- Choose a healthy diet, with an emphasis on plant sources.
- Choose food and beverages in amount that maintain a healthy weight
- Eat at least 5 servings of a variety of vegetables and fruits.
- Choose whole grains in preference to refined grains
- Limit consumption of processed and red meat

4- If you drink alcohol, limit consumption (2 drinks/day for men and 1
drink/day for women)



TABLE 5.7  Suggestions for Reducing Fat Intake
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U

. Instead of frying, bake, broil, barbecue, roast, steam, or microwave.

Skip added fats such as butter. margarine. mayonnaise, and salad dressing—or use low-fat
fat-free spreads and dressings.

Use egg whites or egg substitutes in baking.

Use cocoa instead of chocolate in baking.

Use reduced-fat milk instead of coffee creamer.

Use reduced-fat cheeses or limit the amounts consumed.

Reduce the emphasis on meat as the centerpiece of meals:

* Base meals on whole-grain products.

* Reduce the portion size of meats served.

. Trim visible fat from meats before cooking, and skin poultry before eating if not before

cooking.
Choose meats with little marbling:
® “Prime grade” contains an abundant amount of marbled fat.
® “Choice grade” contains a modest amount of marbling.
“Select grade™ contains a comparatively slight amount of marbling,




Proteins

There are typically 20 amino acids:

— Each carbon is bound to four chemical group: NH2, COOH, side
chain, and H. some are: acidic or basic, attached to water or repel
water.

— 9 amino acids are essential or indispensable: Amino acids that
cannot be synthesized by the human body in sufficient amounts to
meet dietary needs and therefore amino acids must be included in the
diet.

— 11 amino acids are nonessential or dispensable: Amino acids
that can be synthesized by the human body in sufficient amounts to
meets needs. (table 6.1)

— Transmission: The process by which an amino group from one
amino acid Is transferred to a carbon containing molecule to form a
different amino acid (figure 6.2)



TABLE 6.1 Classification of Amino Acids

Essential Amino Acids Nonessential Amino
Histidine Alanine
Isolencine Arginine
Leucine Asparagine
Lysine Aspartic acid (aspartate)
Methionine Cvsteine (cvstine '
Phenvialanine Tyrosine’
Threonine Glutamic acid (glutamate!
Trvptophan Glutamine
Vialine Glycine

Proline

Serine

These amino acids are also classified as semi-essential. 1f not enough is supplied in the diet, they must be
in the body from essential amino acids, 1 those essential amino acids are in short supply, the semi-essentil

amino acids can become essential.



Alinine

+

a-Ketogltarate

—_—

Pyruvate

+

Glutamate

FIGURE 6.2 Inthis example, the
process of transamination transfers the
amino group from the nonessential amino
acid alanine to the carbon compound alpha-
ketoglutarate to form the three-carbon
compound pyruvate and the amino acid
glutamate.



 Semi essential: or conditionally essential
amino acids:

 These amino acids are essential only under
certain conditions:

— Short supply of essential amino acids that
contribute to synthesis of other amino acids which
become essential: tyrosine from phenylalanine,
cysteine from methionine

— Metabolic condition: At certain times of life
(premature infants) ex: cysteine and tyrosine

— Individuals with inherited disorders of the
metabolic pathways that synthesize these amino
acids.



Protein in diet
« Sources of protein:

 Animal foods provide concentrated sources of dietary
protein

 Plant foods are less concentrated source of protein and
usually provide less protein per serving. (figure 6.8)

— Protein quality: A measure of how efficiently a protein in
the diet can be used to synthesize body proteins.

— Complete protein: Protein that provides essential amino
acids in the proportions needed to support protein
synthesis. (animal protein)

— Limiting amino acid: the essential amino acid that is
available in the lowest amount relative to the body‘s
needs. Proteins limited in one or more amino acids are
said to be of low quality.



FIGURE 6.8 Protein content of
selections from each food group of the Food
Guide Pyramid. Foods in the Meat, Poultry,
Fish, Eggs, Dry Beans and Nuts Group and
the Milk, Yogurt, and Cheese Group contain
the most protein per serving.
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 Proteins and amino acids added to food:

— Proteins and amino acids added to foods to modify taste
and texture and to change their nutrient composition.

— Casein: to stimulate texture and taste, added to frozen
dessert toppings and coffee whiteners.

— Soy protein: emulsification and texture, added to candy bars.

— Gelatin: protein derived from animal connective tissue, used to:
« To gel yogurt, whip foam, increase viscosity (thicken)
« Deficient in the essential amino acid (tryptophan) and low in
other essential amino acids. .

— Hydrolyzed protein: proteins that are treated with acids or enzymes
to break down to amino acids and small peptide, used as: flavoring,
stabilizers, or thickening agents.



Meat substitute: are processed vegetables products used to replace
meat in diet most are Soy based.

Fat substitutes: Protein can also be used in processed foods to
simulate texture of fat. (egg-white and milk proteins that are modified by
heating, filtering and mixing).

Aspartame (artificial sweetener): contains the amino acids: aspartic
acid and phenylalanine

— It can be harmful to individuals with a genetic disorder called
phenylketonuria (PKU): an inherited disease in which the body
cannot metabolize the amino acid phenylalanine.

— Phenylalanine convert to phenylketones which accumulate in
the blood and cause mental retardation.

Monosodium Glutamate: Monosodium glutamate (MSG) is a flavor
enhancer that consists of the amino acid glutamic acid (or glutamate)
bound to sodium) used in Chinese cooking, canned soups, meats and
fish and potatoes chips.



 Absorption of amino acids:

— Amino acids, di and tripeptides enter the mucosal
cells of the small intestine using one of the
several transport system.

— The amino acids with similar structures share
the same transport system and therefore
compete for absorption. (figure 6.10)

— If taking a supplement of amino acid, the other
amino acids that share the same transport
system, will be impaired
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FIGURE 6.10 The amino acids
(represented by pyramids) in this figure
share the same transport system, and since
there are more of the purple ones than the
green ones, more of the purple amino acids
are able to cross the membrane into the cell.



 Food allergy:

— If a protein from a diet is absorbed without being completely
digested it causes the immune system is activated, the absorbed
protein is recognized as a foreign substance by the immune system and
mounts to attack resulting in symptoms of food allergy.

— Reaction in the respiratory system (sneezing and asthma), skin
(rashes), nervous system (headache and dizziness), cardiovascular
system (rapid heart rate, change in blood pressure), urinary system
(blood in urine), digestive system (vomiting and diarrhea).

« Symptoms could be mild or severe ex: small amounts of peanuts
touched or inhaled or eaten cause life threatening (anaphylaxis)

— Is common in people with gastrointestinal disease:

 The whole protein is absorbed because of a damage in the
Intestine and in infants because of immature of gastrointestinal
tract.



Proteln excess:

A diet high in protein:
When protein is degraded, the amino group form ammonia is
converted into urea to be eliminated by kidneys.

To excrete more urea needs more water (unless enough water is
consumed, dehydration can result)

In infants eating improperly mixed formula will cause dehydration (the
Kidneys are immature and can not concentrate urine)

High protein diets speed the progression of kidney failure in people
with kidney disease

Diets high in protein are usually high in food from animal origin and
low in plant food which are associated with more risk of cancer

Diets high in animal protein are high in saturated fat and cholesterol
that is related with heart disease, excess of energy and fat and
obesity

National Research Council recommends that protein intake not
exceed twice RDA



Protein supplements:

A supplement will be beneficial (shiny hair and muscle
growth) if the diet is deficient in protein, unless it
doses not protect from disease and help in muscle
growth

The muscle grows with exercise and adequate intake
of protein

Protein supplements are expensive

Typical protein supplement contains 10-20g
protein/serving which contribute to weight gain.

High intake of protein from supplement or from food may
cause dehydration



« Amino acid supplements

* Are unnecessary and expensive
 Are marketed for specific reasons.

 Lack of scientific evidence that: lysine is used for cold sores
and tryptophan for relieving pain, depression and sleep
disorders and ornithine, arginine and lysine are offered to
Increase body mass

 Carnitine: helps transport long chain fatty acids in the
mitocondria to be broken down and used as energy source.

(no evidence that can improve exercise and physical
performance in athletes).

« Creatine: is stored in muscles as creatin phosphate

— Could prolong short term energy availability and improve performance in
short-term, high-intensity activities (weight lifting).

— The supplement without weight training will have no effect
— Side effect is weight gain because of water retention.



Because aminoacids share transport system, the
supplement of one may impair the absorption of others that
share the same transport system

— If weight lifters is taking Arginine thinking that it will
enhance mass muscle, the absorption of lysine will be
reduced.

Dietary supplements are not tested for safety and purity
(L-tryptophan supplement may contain a contaminant)



 Protein complementation:

Is a technique for combining foods containing different limiting amino
acids in order to improve the protein quality of the diet as a whole.

- By eating plant proteins with complementary amino acids patterns,
essential amino acids requirement can be met without consuming animal
products.

— The amino acids that are most often limited in plant proteins are
lysine, methionine, cysteine and tryptophan:

— Legumes are deficient in methionine and cysteine but high in lysine

— Grains, nuts and seeds: deficient in lysine, high in methionine and
cysteine.

— Cornis deficient in lysine and tryptophan but a good source of
methionine.



— Consuming a diet containing foods from various
categories provides an amino acids pattern
similar to that of animal foods:

« Combine rice (limited in lysine and high in methionine) with
beans (high in lysine and limited in methionine).

— Plant proteins can also be complemented with animal
protein in order to meet the needs for essential amino acids.
(rice with beef, chicken and fish)

— The entire day’s diet should include proteins from
complementary sources in order to satisfy the daily needs for
amino acids. (figure 6.22)



Hummus (chi l\[hnl\ and Rice and beans

sesame seeds Black-eved peas and corn bread

Tofu and cashew stir-fnr Bean burrito in corn tortilla
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Tradl mi roasted sovbeans and nuts Peanut butter on bread

Rice and tofu
Tahini (sesame seeds
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NUTS AND SEEDS GRAINS

IGURE 6.22 Combining complementary sources of incomplete plant proteins can provide
gt containing enough of all of the essential amino acids. (George Semple)




Interaction between medicines and food

 The intensity and duration of action of the
medicine will depend on the dosage and the
processes that will undergo in Gl: absorption,
distribution, and elimination.

 The pharmacological interaction takes place
between the medicine and food, which results in
reducing or increasing the effect of the medicine



 The Interaction between medicine and food Is
happened as followings:

1- Absorption: Alteration in bioavailability of
the medicine due to the process of absorption

2- Distribution

3- Metabolism: Metabolic transformation that
affect the medicine

4- Excretion: The excretion of medicine that
could be accelerated or reduced by the intake
of food.




1- Absorption:

- The interaction between medicine and food
IS high when the food Is taken via oral

- The factors that affect the bioavailability of
medicine when taken via oral are:

a- Characteristics of the medicine
b- Characteristics of Gl



a- Characteristics of the medicine

- Pharmaceutical form: the liberation of medicine
IS more quickly in agueous solution than In
suspension or solid form

- Fat-solubility of the medicine: the proportion
of non-ionic form in determined PH

b- Characteristics of GI:

- Characteristics of the mucosa gastrointestinal:
simple epithelium and big surface of absorption

- High blood circulation

- Gl motility: velocity of gastric emptying and
Intestinal transit time will affect the absorption.



 The medicine Is an organic substance, has
lonic and non-ionic form In agueous
solution

 The non-ionic fraction is soluble in lipid
which Is able to cross the cellular membrane
by simple diffusion

* The velocity of diffusion depends only on the
concentration and gradient of the non-ionic
fraction



1.1 How diet affect the absorption:

- Diet could change PH of Gl which affect the non-
lonic form of medicine then its absorption in Gl

- Also diet could affect:
- The area of absorption
- The GI motility
- Intervention with digestives enzymes



2- Distribution

- Only the free fraction of medicine has a
pharmaceutical effect

- The distribution of medicine will be in a form of
agueous solution

And depends on:
- Physiochemical characteristics of medicine

- Blood circulation and permeability of capillaries
IN organs

- Fixed on protein in plasma and tissues

- The areas of binding with plasma protein specially aloumin is
getting saturated, so if aloumin is saturated with some
nutrients will inhibit the binding of medicine with protein
which results in high concentration of free medicine and a
toxic effect (specially when the diet is low in protein) ex:
furosemide and warfarin




3. Metabolism

The series of chemical reactions that medicines
undergo with the aid of different enzymes

- Only the water-soluble medicines will be eliminated
without change

- The purpose of transformation is to convert medicines
from fat-soluble substances to water-soluble
substances (metabolites) to be excreted by urinary
system and liver

- The organs most important in metabolizing medicines
are successively: liver, kidney, general circulation
and Gl



 Hepatic microsomal enzymes are the most
Important in metabolic reactions because of:

1- It Contains: oxidase, reductase, esterase
and tranferase enzymes

2- Capacity of transformation of a big variety of
medicines and xenobiotics substances
because of low specificity

The action of these enzymes could be
stimulated by medicines, food, and
environmental substances



3.1 How food affect metabolism of medicines

a- Food stimulate the microsomal enzymes that metabolize
medicines, so it will Increase the biotransformation of
medicines or inhibits its action

b- Competition with medicine in the area of action of
enzymes on endogenous substances

- Ex: MAOI medicine (mono amino oxidase inhibitors) inhibits MAO
which metabolize tiramine, the result is: hypertension

- People treated with MAOI, should not eat food containing tiramine:
fermented cheese (parmesane, cheddar, roquefort...), processed
meat, red wine and some beers)



4. Excretion

- Medicines are eliminated by urine, bile, liver, milk and
sweat

- Kidney Is the most important organ in the excretion of
meidicnes and the most susceptible of interaction between
food and drugs

- Medicines and metabolites cross the glomerular membrane
from plasma to urine by filtration

- Basic and acidic substances are able to cross the tubular
epithelium from plasma to urine with the aid of transport
system

- There are two different mechanisms of transport, one for
acidic and other for basic molecules

- These transport systems are not specific for each
molecule, so competition will exist:

- EXx: organic acids like penicillin and uric acid
organic basics like tetraethylammonium and histamine



« The non-lonic weak basic and acidic molecules are
reabsorbed passively from urine to blood

« Water soluble molecules are not reabsorbed but eliminated In
urine

« Thereabsorption of weak electrolites depends on PH of
urine

4.1 How food interact with the excretion of medicine:
— Food can change the PH of urine so: (table)

« Medicine that have acidic form will be eliminated in
basic urine

« Medicines that have basic form will be eliminated in
acidic urine






