


• 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.



• 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: 

1. Consume an overall healthy diet

2. Aim for a healthy body weight

3. Aim for a desirable lipid profile (Table 6.4)

4. Aim for a normal blood pressure

5. Aim for a normal blood glucose level

6. Be specially active

7. Avoid use of and exposure of tobacco products. 





• 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 vegetables

- 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

- AI 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







• 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 
increases 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 in 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/dl 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. 





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





• 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) 





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) 







• 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.





• 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





• 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.



• Protein 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.

– Corn is 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)





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 GI: 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 GI 



a- Characteristics of the medicine 

- Pharmaceutical form: the liberation of medicine 

is more quickly in aqueous 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

- GI motility: velocity of gastric emptying and 

intestinal transit time will affect the absorption.



• The medicine is an organic substance, has 

ionic and non-ionic form in aqueous 

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 GI which affect the non-

ionic form of medicine then its absorption in GI

- 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 
aqueous 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 albumin is 

getting saturated, so if albumin 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 GI 



• 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:
- Ex: organic acids like penicillin and uric acid

organic basics like tetraethylammonium and histamine



• The non-ionic weak basic and acidic molecules are 

reabsorbed passively from urine to blood

• Water soluble  molecules are not reabsorbed but eliminated in 

urine

• The reabsorption 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




