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There are three main areas of overlapping between nutrition and

medicine:

1. Dietary control of disease.

2. The relationship between diet as a possible causative factor in disease

ex: cancer, heart diseases etc.

3. The toxicology of natural and processed foods.
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An Overview of 
Nutrition

Introduction

 Most of the organized studies of nutrition have been confined to the 20th

century.

 Although there was evidence of long-standing curiosity about nutrition.

 Hippocrates, the father of medicine (400 BC) considered food as one universal

nutrient.

 Antonie Lauret Lavoisier(18th century, a French chemist) is known as father of

nutrition.

http://he.wikipedia.org/wiki/%D7%A7%D7%95%D7%91%D7%A5:Maimonides-2.jpg
http://he.wikipedia.org/wiki/%D7%A7%D7%95%D7%91%D7%A5:Maimonides-2.jpg
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Nutrition Research

• Research Vs. Rumors

– Scientific validity

Nutrition Research
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Nutrition Research
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The foods and beverages a person eats and drinks. The

quality of which affects the risk of chronic diseases

Diet
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Food Choices
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Food Choices

• Personal preference

• Habit

• Ethnic heritage or tradition

• Social interactions

• Availability, convenience, economy

Food Choices

• Positive and negative associations

• Emotional comfort

• Values

• Body weight and image
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Food Choices

• Nutrition and health benefits

– Functional foods

• Provide health benefits beyond their nutrient

contributions

• Ex. Whole foods, fortified foods

• Whatever those reasons may be, food choices influence health.

• Individual food selections neither make nor break a diet’s

healthfulness, but balance of foods selected over time can make an

important difference to health.

• For this reason, people are wise to think “nutrition” when making their

food choices.
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המלצה לפי מנות וקבוצות

ב משיקה את שיטת  "ארה
הצלחת
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Mediterranean 
Diet

באמת  שלא יש לזכור 
"  בריא"ידוע לנו מה 
ונכון
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איך קובעים1.

על מה יש הסכמה רחבה2.

?האם זה יתאים לכולם, אחרי שנגלה מה בריא3.
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Diet and Health
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Diet and Health
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איך יתכן שהקשר בין תזונה  
?כך חזק-לבריאות כל

חישוב תיאורטי  
?אכל בימי חייוכמה 30אדם בן 

בתקופה של ארבעים שנה אוכל אדם ממוצע  
טון מזון מוצק 13

ליטר נוזלים 18,000
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Nutrition Assessment of 
Populations

• National nutrition surveys

• National health goals

– Healthy People 2000

– Healthy People 2010

Nutrition Assessment of 
Populations
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Nutrition Assessment of Individuals
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ותסמונת מטבוליתהשמנה
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במשקלהעולם עולה 
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שעושים יותר דיאטה אנחנו משמיניםככל 

לפני אחרי

Dietary Changes
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Sedentary Lifestyles
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עולה הרבה כסף למערכת  השמנה 
הבריאות



ט"תשע/ניסן/'ב

42

• Americans spend $33 billion annually on weight-loss products

and services

• The potential savings if all inactive American adults became

physically active could be $76.6 billion .

Body mass index 
(kg/m2)

Classification

Less than 18.5 Severely underweight

Less than 20 Underweight

20 to 25 Desirable or healthy range

Over 25 to 30 Overweight

Over 30 to 35 Obese (Class I)

Over 35 to 40 Obese (Class II)

Over 40 Morbidly or severely obese (Class III)

http://www.info.cardiozone.de/images/bmi.jpg
http://www.info.cardiozone.de/images/bmi.jpg


ט"תשע/ניסן/'ב

43

ומסת גוףתחלואה ותמותה יחס בין 

Muscle Mass 69.5 kg
Fat Mass 25.8 kg
Bone Mass 2.8 kg
Body Fat 26.3%

Total weight 98.1 kg
Height 1.76 m

Muscle Mass 88.7 kg
Fat Mass 13.8 kg
Bone Mass 3.8 kg

Body Fat 13% 
Total Weight 106.3 kg

Height 1.83 

BMI-מגבלות ה
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• Normal physiological functioning

• Protection of organs from bodily harm

• Insulation and body temperature regulation

• Energy storage

• Precursor for hormones

• Fat Soluble Vitamins absorption

Why Do We Need To Have 
Body Fat??

2 Types Of Body Fat

FAT THAT IS STORED IN THE ORGANS AND 
TISSUES OF THE BODY.

Essential Fat Is The Bare Minimum Fat That Is Required For 
Normal Body Functioning.

4%-6% 10%-12%
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1. Fat used for insulation and energy storage

2. 8% - 12% for males and females

3. Excess storage fat contributes to a higher risk for heart

disease and other health related problems

1. Fat cells are formed during the last month of fetal development and
continue to form until the early 20’s.

2. Fat cell formation is especially rapid during the first few years of life

3. After your 20’s, the number of fat cells may grow in size but not in
number.

4. Overfeeding children can lead to a lifetime of obesity.
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What Is Recommended % Body 
Fat?
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Waist Circumference
The body-mass index does not indicate the distribution of body

fat, and waist circumference is therefore also used as a

measure of obesity and the associated health risks.

men >102 cm
women >88 cm

men >96 cm
women >80 cm

Intra-abdominal adiposity is closely correlated 
with abdominal obesity

To assess IAA, the simplest measure of abdominal obesity is waist 
circumference, which is strongly correlated with direct measurement of IAA 

by CT scan or MRI, considered to be the gold standard

Després JP et al,  2001; Pouliot MC et al, 2004
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IAA: intra-abdominal adiposity; CT: computed tomography;MRI: magnetic resonance imaging
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Intra-abdominal adiposity is a major 
contributor to increased 

cardiometabolic risk

Kershaw EE et al, 2004; Lee YH et al, 2005; 
Boden G et al, 2002

Associated with
inflammatory markers
(C-reactive protein)



Free fatty
acids

Inflammation

Insulin
resistance

Dyslipidaemia

Increased
cardiometabolic

risk

IAA = high risk fat

Secretion of
adipokines
(↓ adiponectin)



IAA: intra-abdominal adiposity
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Intra-abdominal adiposity and 
dyslipidaemia

Pouliot MC et al, 1992
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People With The Same Amount Of Total Fat Can 
Have Major Differences In Visceral Fat 

APPLE 

Fat mass: 19.8 Kg

Visceral Fat : 155 cm

PEAR 

Fat mass: 19.8 Kg

Visceral Fat : 96 cm
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שאיבת שומן תת עורי לא מורידה 
תחלואה לבבית
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המעברגיל גיל הפוריות 
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Ethnic specific values for waist 
circumference (IDF)

1. Europids Male ≥ 94 cm Female ≥ 80 cm

2. South Asians Male ≥ 90 cm Female ≥ 80 cm

3. Chinese Male ≥ 90 cm Female ≥ 80 cm

4. Japanese Male ≥ 85 cm Female ≥ 90 cm

5. Ethnic South and Central Use South Asian recommendations until more specific

6. Americans data are available (ATPIII)

7. Sub-Saharan Africans Use European data until more specific data are available

8. Eastern Mediterranean and Middle East (Arab) populations Use European data

until more specific data are available

• Prothrombotic state (e.g., high fibrinogen )

• Proinflammatory state (e.g., high CRP (

• Hyperuricemia, hyperhomocystenemia

• The underlying causes of this syndrome

are overweight/obesity, physical inactivity 

and genetic factors.

All Are 

Independent 

Risk Factors For 

Atherosclerosis

Metabolic 

Syndrome
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Screening/Public Health Approach

• Public Education

• Screening for at risk individuals:

– Blood Sugar/ HbA1c

– Lipids

– Blood pressure

– Tobacco use

– Body habitus

– Family history

TLC in The Metabolic Syndrome

Greatest benefit from successful therapeutic lifestyle change
(TLC) will occur in persons diagnosed with the metabolic
syndrome

 Prioritize resources to implement TLC in these patients first

NCEP ATP III. Circulation. 2002;106:3143-3421.
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Essential Components of TLC

LDL-raising nutrients

 Saturated fats Less than 7% of total calories

 Dietary cholesterol Less than 300 mg/day

Therapeutic options for LDL lowering

 Plant stanols/sterols 2 g per day

 Increased viscous (soluble) fiber 1025 g per day

Total calories Adjust caloric intake to maintain 
desirable body weight/prevent weight 
gain

Physical activity Include enough moderate exercise to 
expend at least     200 kcal per day

NCEP ATP III. Circulation. 2002;106:3143-3421.

Component Recommendation

טיפול בעודף משקל

.אכילה מגוונת מכול קבוצות המזון •

.לאכול מנות קטנות יותר•

ולשתות מים–להוריד שתיה מתוקה •

.  סוכר ואלכוהול, להמעיט במלח•

להוסיף סיבים תזונתיים לתפריט•

(חלב, בשר)להוריד שומן גלוי מהמזון מהחי •

לצרוך שומנים בריאים•

להפחית ברטבים•

הגברת פעילות•
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Does Treating The Metabolic Syndrome 
Make a Difference?

• Design
– 522 middle-aged overweight/obese patients     (mean BMI 31 kg/m2)

– 172 men and 350 women

– Mean duration 3.2 years

• Intervention group: individualized counseling
– Reducing weight, total intake of fat and saturated fat

– Increasing intake of fiber, physical activity

Tuomilehto J, et al. N Engl J Med. 2001;344:1343-1350.

Finnish Diabetes Prevention Study

Benefit of Treating The Metabolic Syndrome:

Finnish Diabetes Prevention Study

• After 4 years, risk 
of diabetes reduced 
by 58%

Tuomilehto J, et al. N Engl J Med. 2001;344:1343-1350.

Intervention Control

With Diabetes (%)
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Low Fat Diet Mediterranean Diet

Atkins Diet
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Calorie Restriction Diet

הבאים על האדם אינן אלא מפני מאכלים  החלאיםוכל "
את בטנו ואוכל אכילה גסה  או מפני שהוא ממלא, רעים

" אפילו ממאכלים טובים

1138-1204
(66)

http://he.wikipedia.org/wiki/%D7%A7%D7%95%D7%91%D7%A5:Maimonides-2.jpg
http://he.wikipedia.org/wiki/%D7%A7%D7%95%D7%91%D7%A5:Maimonides-2.jpg
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Mechanism?

Physiological mechanisms are poorly understood

Hypotheses (some examples):
1. Energy:  Decreased oxidative damage:  less food consumption, less 

metabolic damage

2. Nutrient Signaling:  Altered glucose utilization, Reduction of 
IGF/insulin signaling activity 

3. Enhanced stress responsiveness

4. Changes in gene expression; Increased levels of sirtuins

Bishop, N.A.  &  L. Guarente. 2007. Genetic links between diet and lifespan: shared mechanisms from 
yeast to humans. Nature Reviews Genetics 8:835-844.
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Data from People on CR

• 18 persons from the “Caloric Restriction Optimal Nutrition Society”

• Body fat: Controls = 22%; CR = 7%

Fontana et al. (2004) PNAS 101: 6659-63

Caloric Restriction and 
Longevity

Calorie-Counting Monkeys Live Longer
Science News 9 July 2009

Canto, left, a 27-year-old rhesus monkey, is on a restricted diet, while Owen, 29, is not. 
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Sirtuin

1. Sirtuin 1-7 (SIRT1-7) are deacetylases that are dependent on NAD(+) for their

activity.

2. Sirt1 down-regulates p53 activity, increasing lifespan, cell survival, and

neuroprotection

3. Deacetylates peroxisome proliferator-activated receptor-gamma and its coactivator

1alpha, promoting fat mobilization, increasing mitochondrial size and number, and

positively regulating insulin secretion.

4. Sirtuins link nutrient availability and energy metabolism.

Expert opin ther pat. 2009 apr;19(4):403-14
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Calorie restriction, which increases lifespan and is 
beneficial in age-related disorders, activates sirtuin. 

• To date, Resveratrol is the most potent natural

compound able to activate SIRT1, mimicking the positive

effect of calorie restriction. Resveratrol might help in

the treatment or prevention of obesity and in preventing

the aging-related decline in heart function and neuronal

loss.
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Resveratrol is found in grape skins (red wine > white), red

peanut skins, some berries .
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מקמחיםלחמיםלאכוללהפסיקסיבהאינםהמחקרממצאי,לסיכום•

.מלאים

אבלהלחמיםביןקליניםומדדיםסוכרבאיזוןהבדלשאיןהראהאומנםהוא•

מעידבהכרחלאוזהאחדשבועשלתזונתימשינוילצפותמהמדייותראין

.הבריאותיתבהשפעתםשוויםשהלחמים

וכלכלוםבלילחםאוכליםשלאלזכורחשוב–הגליקמיתהתגובהלגבי•

.הסופיתהגליקמיתהתגובהעללהשפיעיכולהללחםתוספת
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Plants

Fish

Fish

Minimum requirements for n–6 and n–3 fatty 
acids in adults are 1.0% and 0.2% of daily 
energy intake ,with acceptable macronutrient 
distribution ranges for EPA and DHA of 0.25 
to 2.0 g per day.

Limited conversion

DHA accumulates in all tissues, including the heart and the vessel wall ,but it 
particularly accumulates in the nervous system and the retina
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Supplements

• Garlic-Alicin

• Chocolate

ONE SIZE FITS ALL?
Nutrigenomics
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Are dietary requirements 

programmed within the 

genome?

Do they differ among  

individuals? 

Nutritional Genomics

Nutrigenetics

• The study of individual differences at 

the genetic level (SNPs) influencing 

response to diet.
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Nutrigenomics

The application of genomics in 
nutrition research, enabling 
associations to be made between 
specific nutrients and genetic factors

תהליך שבו גירוי או דיכוי מחולל שינוי ארוך טווח 
.הרקמה או האיבר, בגודל ובתפקוד של התא, במבנה

, מנגנונים אילו מאפשרים אדפטציה מהירה של הגנים
.שמאפשרת הישרדות

Metabolic Programing
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מהלך בו חשיפה לרכיבי תזונה מהווה טריגר אפשרי לשינויים אפי 
ויישארו בעלי  ארוכי טווח מטבוליים ופונקציונאליים שהינם , גנטיים

.השפעה גם בחיים הבוגרים
חוסר או חוסר איזון מביאים , גורמים תזונתיים המצויים בעודף

במבנה ובתפקודארוך טווח לשינוי 

Nutritional Programming

Developmental Plasticity

“tune” gene expression to produce

a phenotype best suited 

to the predicted later environment

Gestation, infancy and early 
childhood; it runs from placental 
implantation and embryonic cell 
differentiation through to five 

years of age
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Developmental Plasticity

זמינות מזון  -סביבה 
וחמצן

-אם  
תזונה

עודף  
סוכרת/השמנה

חוסר

תת תזונה
: הורמונים אימהיים

, לפטין, אינסולין IGF-1

 nutrient‘שיליה
sensor’

אספקת רכיבי  –עובר 
תזונה

תכנות מטבוליגדילה
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רעב ממושך

אם  

מסת עצם נמוכה אגן צר

תינוק

קטן

לידה 

ללא סיבוכים

רעב ממושך

אם  

צריכת אנרגיה מועטה

תינוק

גנים חסכניים

גדילה והתפתחות

בתנאי מחסור

Developmental Plasticity

רעב במהלך 
:ההריון

צריכה של פחות
קלוריות1,000-מ

במהלך ההיריון
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Am J Clin Nutr August 2006 vol. 84 no. 2 322-327

תת תזונה-אם 

פיגור בגדילה  
עוברית

תינוק קטן

סיכון -בוגר 
למחלות לב

Fetal Origins Of Adult Disease
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Malnutrition: 
Malnutrition has two types:

1. Undernutrition:deficient energy or  nutrients.

 Symptoms of under nutrition (extremely thin, losing muscle 

tissues, prone to  infection and disease, skin rashes, hair 

loss, bleeding gum and night blindness).

2. Overnutrition:  excess energy or nutrient.

 Symptoms of overnutrition (heart disease, diabetes, yellow 

skin, rapid heart rate and low blood pressure).

Sign Of Good Nutrition

1. Well-developed body.

2. Ideal weight.

3. Good muscle development.

4. The skin is smooth and clear

5. The hair glossy and the eyes clear and bright.

6. Appetite, digestion and elimination are normal.

7. Have good resistance to infection.
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Take-Home Messages

1. Individual lifestyle choices play a major role in reducing cancer risk

2. About one-third of all cancers are directly related to diet and exercise

3. Enjoy a diet rich in minimally processed whole foods, that includes 

fruits & vegetables and just enough calories to avoid weight gain

4. Work with a Registered Dietitian


