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Table 1. Number of Cases 2 i of Emergency Visits per Year for Advarse Events Associated
with Dietary Supplemls (2004-2013).%
Characteristic No. of Cases Emergency Department Visits per Year
estimated %
estimated no. 95l
All patients 3667 23,005
Age byr)
=4 988 4,965 216 (18.9-24.3)
5-10 126 a7 10 (23-37)
1119 308 1,866 8.1 (6.7-9.6)
20-34 930 6,433 28.0 (25.1-30.8)
35-49 558 3,505 15.2 {13.6-16.8)
50-64 199 2,682 11.7 (9.8-13.5)
265 358 2,357 12.4 (10.1-14.7)
Sex
Female 2121 13,402 58.3 (56.4-60.1)
Male 1546 9,602 41.7 (39.9-43.6)
Racef
Black 577 2,547 111 (6.6-15.6)
White 1586 11,710 50.9 (10.6-61.2)
Other 552 3,166 133 (7.5-200)
Unknown 952 5,581 243 (15.2-33.3)
Number of implicated preducts
1 Supplement implicated 3203 20,303 £33 (86.3-90.2)
=1 Supplement implicated a7 536 23(15-3.1)
Supplement znd ron-supplement implicated 367 2,165 9.4 (7.6-11.2)

Mechanism of adverse eventy:

Adverse reaction 1152 7,663 333 (29.5-36.7)
Allergic reaction 796 5434 23,6 (211-26.2)
Unsupervised ingestion by child 946 4,371 21.2 (18.4-24.0)
Excess dose irs 2,330 10.1 (8.8-11.4)
Other 398 2,707 113 (9.9-13.7)
Patient outcomef.
Discharged 1267 20,850 90.6 (38.0-91.3)
Hospitalized 400 2154 9.4 (6.7-12.0)

Table 2. National Estimates of Emergency Department Visits for Adverse
Events Associated with Dietary Supplements, According to Product Category
{2004-2013).%
Emergency
Product Category Department Visits
estimated %
(95% CJ)
Herbal or complementary nutritional product 65.9 (63.2-68.5)
Weight loss 255 (23.1-27.9)
Energy 10.0 (8.0-11.9)
Sexual enhancement 3.4 (2.4-43)
Cardiovascular health 3.1 (2.3-3.9)
Sleep, sedation, or anxiolysis 2.9 (2.1-3.6)
Laxative 2.5 (1.8-3.3}
Bodybuilding 2.2 (1.1-3.2)
Immunity or infection 2.2 (1.5-2.9)
Pain or arthritis relief 1.7 (1.2-2.3)
Detoxification or cleansing 1.4 (0.7-2.0}
Skin or hair health 1.0 (0.6-1.4)
Micrebial additive 0.8 (0.4-1.3)1
Other specified 4.8 (3.7-5.9}
Unspecified 44 (3.3-5.4)
Micronutrient 31.8 (29.2-34.3)
Multivitamin or unspecified vitamin 16.8 (15.1-18.5)
Iron 47 (3.4-6.1)
Calcium 3.4 (2.5-4.3}
Potassium 2.0 (1.2-2.7}
Other single-ingredient vitamin or mineral 4.9 (3.6-6.2)
>1 Supplement producti 2.4 (1.4-33)
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Mnsibilities of a Clinical Dietitian

* Assesses clients’ nutrition status.

¢ Determines clients’ nutrient requirements.

* Monitors clients” nutrient intakes.

¢ Develops, implements, and evaluates clients’ nutrition care plans.

¢ Counsels clients to cope with unique diet plans.

¢ Teaches clients and their families about nutrition needs and diet plans.

¢ Provides training for other dietitians, nurses, interns, and dietetics
students.

¢ Serves as liaison between clients and the foodservice department.

¢ Communicates with physicians, nurses, pharmacists, and other health
care professionals about clients’ progress, needs, and treatments.

* Participates in professional activities to enhance knowledge and skill.

__________________________________________________________________________________________________________________________|
@ Wadsworth, Thomson Learning

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

v Most of the organized studies of nutrition have been confined to the 20t

century.

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

v Hippocrates, the father of medicine (400 BC) considered food as one universal
nutrient.

v" Antonie Lauret Lavoisier(18t century, a French chemist) is known as father of

nutrition.
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Nutrition Research

« Research Vs. Rumors

W

— Scienftific validity
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Nutrition Research

EPIDEMIOLOGICAL STUDIES

[CROSS-SECTIONAL

Researchers observe how much and what
kinds of foods a group of people eat and
how healthy those people are. Their findings
identify factors that might influence the
incidence of a disease in various
populations.

Example. The peaple of the Medilerranean
region drink lots of wine, sat plenty of fat
from olive oil, and have a lower incidence
of heart disease than northern Europeans
and North Americans.

CASE-CONTROL

Researchers compare people who do and
do not have a given condition such as a
disease, closely matching them in age,
gender, and other key variables so that
differences in other factors will stand out,
These differences may account for the
condition in the group that has it.

Example. People with goiter lack iodine
in their diets.

COHORT

Hearl attacks

Blood cholesterol

Researchers analyze data collected from a
selected group of people (a cohort} at
intervals over a certain period of time,

Example. Data collected periodically over
the past several decades from over 5000
peaple randomly selected from the town of
Framingham, Massachusetts, in 1948 have
revealed that the risk of heart attack
increases as blood cholesterol increases.
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Nutrition Research

EXPERIMENTAL STUDIES

LABORATORY-BASED
IN VITRO STUDIES

| LABORATORY-BASED
| ANIMAL STUDIES

Researchers feed animals special diets
that provide or omit specific nutrients and
then observe any changes in health. Such
studies test possible disease causes and
treatments in a laboratory where all
conditions can be controlled.

Example. Mice fed a high-fat diet eat less
food than mice given a lower-fat diet, so
they receive the same number of
kcalories—but the mice eating the fat-rich
diet become severely obese.

© Wadsworth, Thomson Learning

Researchers examine the effects of a
specific variable on a tissue, cell, or
molecule isolated from a living organism.

Example. Laboratory studies find that fish
oils inhibit the growth and activity of the
bacteria implicated in ulcer formation.

HUMAN INTERVENTION
(OR CLINICAL) TRIALS

® 2001 Photo Disc Inc.

Researchers ask people to adopt a new
behavior (for example, eat a citrus fruit, take
a vitamin C supplement, or exercise daily).
These trials help determine the
effectiveness of such interventions on the
development or prevention of disease.

Example. Heart disease risk factors
improve when men receive fresh-squeezed
orange juice daily for two months
compared with those on a diet low in
vitamin C—even when both groups follow
a diet high in saturated fat.

[H1BLE 13 Strengths and Weaknesses of Research Designs

Type of Research

Strengths

Weaknesses

Epidemiological studies
determine the incidence and
distribution of diseases in a
population. Epidemiological
studies include cross-sectional,
case-control, and cohort (see
Figure 1-4).

¢ Can narrow down the list of
possible causes

¢ Can raise questions to pur-
sue through other types of
studies

Cannot control variables
that may influence the de-
velopment or the prevention
of a disease

Cannot prove cause and
effect

Laboratory-based studies
explore the effects of a specific
variable on a tissue, cell, or
molecule. Laboratory-based
studies are often conducted in
test tubes (in vitro) or on
animals.

¢ Can control conditions

e Can determine effects of a
variable

Cannot apply results from
test tubes or animals to
human beings

Human intervention or
clinical trials involve human
beings who follow a specified
regimen.

¢ Can control conditions (for
the most part)

* Can apply findings to some
groups of human beings

Cannot generalize findings
to all human beings
Cannot use certain
treatments for clinical or
ethical reasons



0"ywn/jon/a

Diets - Am I Really Eating The Right Food?
One Size Does Not Fit All

Diet

The foods and beverages a person eats and drinks. The

quality of which affects the risk of chronic diseases
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Food Choices

AT BETTER, LIVE BETTER & HELP SAVE THE PLANET"{

FooD W

E—CHOICES ——

morality,
creativity,
spontaneity,
/ problem solvmg, \

Self-actualization

self-esteem,
confidence, achievement,

Esteem respect of others, respect by others
o / friendship, family, sexual intimacy \
/ security of body, of employment, of resources,
Safety of morality, of the family, of health, of property
Physiological

11
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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

12
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Food Choices

« Nutrition and health benefits
—Functional foods

*Provide health benefits beyond their nutrient

contributions

(%o
* Ex. Whole foods, fortified foods @ g”

* 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.

13
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What's<
the best
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Mediterranean Diet Pyramid

Steomey s o s | Mediterranean
& Diet
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{REVIEWS

Articles that examine
all the major work on
a subject are
published in review
journals like Nutrition
Reviews. These
articles provide
references to all of
the original work
reviewed,

Nutrition
Reviews

Puartr st

The American Journal of

CLINICAL NUTRITION

official journal of The Amerlean Socleiy @
te

far Clinical Nutrition,

LY 2053 » VOLUME 1 + NUMBER 1

"INDEXES

Indexes provide a
listing of research
articles on a given
subject. Several
online indexes are
available, but one of
the best for nutrition
research is PubMed,
a service of the
National Library of
Medicine. For free
access, visit
www.pubmed.gov

® Wadsworth, Thomson Learning

[JOURNALS
Articles that present all
the details of the
methods, results, and
conclusions of a
particular study are
published in journals
like the American
Journal of Clinical
Nutrition.

| WEeBsITES

Websites on the
Internet developed by
credible sources, such
as those listed on

p. 34, can provide
valuable nutrition
information and direct
ugers to other
resources. A quick link
to many of these
nutrition resources is
available when you visit
www.wadsworth.com/
nutrition
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Diet and Health
Mng Causes of

Death in the United States

Percentage of
Total Deaths

1. Heart disease 28.9
2. Cancers 229
3. Strokes 6.8
4. Chronic lung diseases 5.1
5. Accidents 4.0
6. Diabetes mellitus 2.9
7. Pneumonia and influenza 2.6
8. Alzheimer’s disease 2.2
9. Kidney diseases 1.6
10. Blood infections 1.3

NOTE: The diseases highlighted in green have relationships
with diet; yellow indicates a relationship with alcohol.
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Diet and Health
TARLL 1.6 Factors Contributing

to Deaths in the United States

Factors

Tobacco

Percentage of Deaths

20

|P00r diet/inactivity

1

Alcohol

Microbial agents

Pollutants/toxins

Firearms
Sexual behavior
Motor vehicles

Illicit drugs
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MYIQ Causes of [ID] ISP Foctors Contributing

PeathinginelUnifedistates to Deaths in the United States
Percentage of

Total Deaths Factors Percentage of Deaths
1. Heart disease 28.9 Tobacco 20
& CEEs 22 Poor diet/inactivity 14
3. Strokes 6
4. Chrenic lung diseases
5. Accidents 4
6. Diabetes mellitus 3
7. Pneumonia and influenza 2
8. Alzheimer’s disease 2.2 Sexual behavior 1
9. Kidney diseases 1.6 M hicl .
10. Blood infections 1.3 otor vehicles
Illicit drugs 1

NOTE: The diseases highlighted in green have relationships

with diet; yellow indicates a relationship with alcohol.
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The Stages of Early Life
PRE-CONCEPTION PREGNANCY BREAST FEEDING WEANING TODDLERHOOD

F RS .
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The oceans—why 70% The secret history of
ofour planetisin danger . social networking

first nine
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shape

the rest

of your life
The new science

of fetal origins
BY ANNIE MURPKY PAUL
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Nutrition Assessment of
Populations

* National nutrition surveys

* National health goals

NATIONAL

) , NUTRITION
Healthy People 2000 SURVEY
—Healthy People 2010

Nutrition Assessment of
Populations

Tﬂﬂ L-E L& B Healthy People 2010 Nutrition and

LE
Overweight Objectives 2010
¢ Increase the proportion of adults who are at ¢ Increase the proportion of persons aged 2
a healthy weight. years and older who meet dietary recommen-
* Reduce the proportion of adults who are dations for calcium.
obese. ¢ Reduce iron deficiency among young
« Reduce the proportion of children and children, females of childbearing age, and
adolescents who are overweight or obese. pregnant females.
« Reduce growth retardation among low- * Reduce anemia among low-income pregnant
income children under age 5 years. females in their third trimester.
* Increase the proportion of persons aged 2 * Increase the proportion of children and
years and older who consume at least two adolescents aged 6 to 19 years whose intake
daily servings of fruit. of meals and snacks at school contributes to

good overall dietary quality.

24
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¢ Increase the proportion of persons aged 2

years and older who consume at least three
daily servings of vegetables, with at least
one-third being dark green or orange
vegetables.

* Increase the proportion of persons aged 2

years and older who consume at least six
daily servings of grain products, with at least
three being whole grains.

* Increase the proportion of persons aged 2

years and older who consume less than 10
percent of kcalories from saturated fat.

* Increase the proportion of persons aged 2

years and older who consume no more than
30 percent of kcalories from total fat.

* Increase the proportion of persons aged 2

years and older who consume 2400 mg or
less of sodium.

guoda overdil digary qudlity.

e e e e bt v s s s v s

all essential nutrition education topics in one
course.

Increase the proportion of worksites that
offer nutrition or weight management classes
or counseling.

Increase the proportion of primary care
providers who provide nutrition assessment
when appropriate and who formulate a diet
plan for those who need intervention.

Increase the proportion of physician office
visits made by patients with a diagnosis of
cardiovascular disease, diabetes, or hyper-
lipidemia that include counseling or education
related to diet and nutrition.

Increase food security among U.S. households
and in so doing reduce hunger.

NOTE: “Nutrition and Overweight” is one of 28 focus areas, each with numerous objectives. Several of the other focus areas
have nutrition-related objectives, and these are presented in later chapters.

SOURCE: Healthy People 2010, www.healthypeople.gov

@ Wadsworth, Thomson Learning
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Healthy Body

Composntlo
Muscle Tissue

1275

Bone

ﬁ Other (organs, etc.) ﬁ
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macular degeneration_ inflammation

cataractslyme "_/me heal't attaCK autism

migraine " COPD stroke neuropathy

a sthma liver diabetes colitis stroke

e Cholesterol .. ..

diabetes neuropathy stroke iNSomnia al zhemers

parkinson's

Chronic Disease

liver rupus stroke thyroid disorder

hypert enmon"a“s‘sﬁ“’“‘

down' Ssibromyalgia eart attacl bi-polar arthritis

autism lyme autoimmune depression
kidney disease  toxicity cataracts

%
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Nutrition Assessment of Individuals

WHAT HAPPENS IN WHICH ASSESSMENT
THE BODY METHODS REVEAL CHANGES
s ™
Primary deficiency caused by Diet history
inadequate diet L
or ' ™
Secondary deficiency caused ;
by problem inside the body Health history
.
Y
4 ™
[ Declining nutrient stores } Laboratory tests
\.
Y

Abnormal functions ( h
inside the body Laboratory tests

Physical (outward) signs ) Physical examination and
and symptoms ) anthropometric measures

Mﬂg Causes of THRUZ 1-6 Factors Contributing

Deaihinyheiiniteditates to Deaths in the United States

Percentage of

Total Deaths Factors Percentage of Deaths

1. Heart disease 28.9 Tobacco 20
2 (Cameens 22 Poor diet/inactivity 14
3. Strokes 6.8

Alcohol 6
4. Chronic lung diseases 5.1 ] ]
5. Accidents 4.0 Microbial agents 4
6. Diabetes mellitus 2.9 Pollutants/toxins 3
7. Pneumonia and influenza 2.6 Firearms 2
8. Alzheimer’s disease 2.2 Sexual behavior 1
9. Kidney diseases 1.6 Mot hicl :

r vehi

10. Blood infections 1.3 otorvenicles

icit drugs 1

NOTE: The diseases highlighted in green have relationships

with diet; yellow indicates a relationship with alcohol.
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CORONARY
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Ipens adly pdrya

Obesity Trends Among US Adults

1985 1995

2015

NoDeta  <10% 10%-14% 15%-19% 20%-24% 25%-29% 30%-34% 35%-39% 240%
*Adspted from the CDC
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Psychosocial

Eating disorders

Poor self-estzam

Body image disardar

Social isolation and stigmatisation

Neurological
Pseudotumaour carabri
{idiopathic intracranial

Depression intr
hypertension)
Pulmonary )
Exercise intolerance .Carrlruvaslcular
Obsiructive sleep apnoea -'EE-‘D?TI_EHSIOQ
Asthma Oyslipidagmia
Coagulopathy
Gastrointestinal 7 Chronic inllammation
Gallsienes Endathetial dysfunction

Gastro-oesophageal reflux

Mon-alcoholic fatty liver disordsr Endacring

Insulin rasistance
Impaired [asting glucose
or glucose intolarance

Type 2 diabetas
Pracacions puberty
Menstrual irragularitias
Polyeystic owary
syndrome (females)

Renal
Glomerulosclerasis

Musculoskeletal

Ankla spraing

Flat feet

Tibia vers

Slipped capital femoral epiphysis
Forearm fracture

AND

WHAT
TO DO
ABOUT IT

33



0"ywn/jon/a

DOLINEN [INJk 20K17 210/ p/EI¥e S22

*Results may vary. We do not promise any results.
In fact we promise nothing.

Dietary Changes
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Obesity and Energy Intake in the US, 1961-2009

40 -
35 | 2,800
w
= 30 -
'%:‘ 2,600
EI 25 -
8 2,400
g 20 -
2 15
T 15 2,200
b
a 10 -
=® 2,000
5 4 /
0 T T T T 1,800
1960 1970 1930 1990 2000 2010

==0bese (BMI >30) ==Very obese (BMI >40) ==Energy intake

CDC MHES and NHANES 1960-2008

Loss-adjusted per capitakeal/d

USDA ERS loss-adjusted food disappearance
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Bagel
20 Years Ago Today

3-inch diameter

140 calories 350 calories
Cheeseburger

20 Years Ago Today

333 calories 590 calories
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Sedentary Lifestyles
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The World Is Fat

AN ECONOMIC ANALYSIS OF
OVERCONSUMPTION AND OBESITY

Rahul Pagidipati
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- 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 .

Less than 18.5

Less than 20

20 o 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 IIT)
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Digestive Cardiovascular
and Gallbladder
pulmonary Diabetes mellitus

disease

Mortality ratio

DEXA scans
of two
individuals
with the

| | | | {

! - | A v
Muscle Mass 88.7 kg Muscle Mass 69.5 kg

Fat Mass 13.8 kg Fat Mass 25.8 kg
Bone Mass 3.8 kg Bone Mass 2.8 kg
Body Fat 13% Body Fat 26.3%
Total Weight 106.3 kg Total weight 98.1 kg
Height 1.83 Height 1.76 m
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Why Do We Need To Have
Body Fat??

Normal physiological functioning
Protection of organs from bodily harm
Insulation and body temperature regulation
Energy storage

Precursor for hormones

Fat Soluble Vitamins absorption

2 Types Of Body Fat

ESSENTIAL 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.

MEN 4%-6% WOMEN 10%-12%
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dtorage Fat

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

Fat Cell Formation And Its Consequences

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.

Never ob Reduced
obese ese obese
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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.

me. 2 cm
Wi cm

me cm
women >80 cm

Intra-abdominal adiposity is closely correlated
with abdominal obesity

r =0.80

IAA

60 80 100 120
Waist circumference (cm)

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

TAA: intra-abdominal adiposity; CT: computed tomography;MRI: magnhetic resonance imaging
Després JP et al, 2001; Pouliot MC et a/, 2004
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The DANGERS of Visceral Fat

o )

Gall bladder
Colon

Small intestine fat

Intra-abdominal adiposity is a major
contributor to increased
cardiometabolic risk

Dyslipidaemia
Insulin
resistance

Associated with MNP
| inflammatory markers r’;&-
(C-reactive protein) o

)\

s | ol
L 5 Yf .
Free fatty | S

i y
\ acids A

<9
Increased

cardiometabolic
risk

o/

Secretion of

adipokines
({ adiponectin)
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Intra-abdominal adiposity and

dyslipidaemia
Triglycerides HDL-cholesterol
310 60
248
- 186 2
S 545
S 124 g
o I 20
Lean Low High Lean Low High
Visceral fat Visceral fat
(obese subjects) (obese subjects)

Pouliot MC et al, 1992

People With The Same Amount Of Total Fat Can
Have Major Differences In Visceral Fat

APPLE
Fat mass: 19.8 Kg Fat mass: 19.8 Kg
Visceral Fat : 155 cm Visceral Fat : 96 cm
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Signs of

A _‘3/

Metabolic .

Syndrome

) TABLE 1

Criteria for Clinical Diagnosis of the Metabolic Syndrome?
Measure Cut Points
Elevated waist circumnference Population & country-specific
Elevated triglycerides = 150 mg/dL
{or on'therapy for hypertriglyceridemia)
Reduced HDL-C <40 mg/dL in males
{or on therapy for reduced HDL-C) < 50 mgfdL in fernales
Elevated blood pressure SBP =130 and/or DBP = 85 mm Hg

{or on therapy with known history of HTN}

Elevated fasting glucose = 100 mofdL
{or on therapy for hyperglycemia)
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Ethnic specific values for waist
circumference (IDF)

Europids Male > 94 cm Female > 80 cm

South Asians Male > 90 cm Female > 80 cm

Chinese Male > 90 cm Female > 80 cm

Japanese Male > 85 cm Female > 90 cm

Ethnic South and Central Use South Asian recommendations until more specific
Americans data are available (ATPIII)

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

® N o o b w N =

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

until more specific data are available

Metabolic \
Syndrome P\ P,
« Central obesity 0 Y &

« High blood pressure
« High triglycerides

« Low HDL-cholesterol / > All Are

Independent
« Insulin resistance Risk Factors For
- Prothrombotic state (e.g., high fibrinogen ) Atherosclerosis
* Proinflammatory state (e.g., high CRP)
* Hyperuricemia, hyperhomocystenemia

* The underlying causes of this syndrome

are overweight/obesity, physical inactivity j

and genetic factors.
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RESEARCH UNPLUGGED DISCUSSION SERIES

nature

Special Feature: Market Analysis

. [ ]
medicine : R .
N ¢ &% T
Lol B
<t 2
Nature Medicine 12, 75 - 80 (2006)
doi:10.1038/nm0106-75

Diabetes and obesity: the twin epidemics DIABESITY: THE NEW EPIDEMIC

Simen Smythd & Andrew Herant Bob Gabbay discusses the coming “Diabetes Tsunami”

The World Health Organization (WHO) has declared that a diabetes epidemic
is underway. In 1985, an estimated 30 million people worldwide had
diabetes.

The Twin Epidemic

National Diabesity
Forum

=\ )
“What AIDS was in the last 20 years
of the 20th century, diabetes will be in the
first 20 years of this century”
Time, December 2002

Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adults Aged 18 years or older
Obesity (BMI 230 kg/m?
1994 2000 2010

[0 NoData [<14.0% [14.0%—-17.9% [@18.0% —21.9% M 22.0%—259% M>26.0%

Diabetes

[0 NoData [0 <45% [45%-59% [E60%74% M7.5%-89% M>90%

o,
5} CDC's Division of Diabetes Translation. National Diabetes Surveillance System
'z,ﬂ C available at http://www.cdc.gov/diabetes/statistics
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The Public Health
Approach to
Prevention

Identify Risk
and Protective
Factors

Define the
Problem

Develop
and Test
- Prevention
il Strategies

L

Treating
Obesity
as a
Disease

Ensure
Widespread
Adoption

7
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Screening/Public Health Approach

* Public Education
« Screening for at risk individuals:
— Blood Sugar/ HbAlc
—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.



0"ywn/jon/a

Essential Components of TLC

Component Recommendation
+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.

Ipen Tz1¥0 L1916

. JIswa niZ1ap F1on nylidn adiok

201" nly6p nn Flokd

P'N nlnedl- aplon 2'ne 21a1ad
F1n12dk1 2010 ,nfnd 6y N

69nF p1nyisn praro Trolnd

(3fn ,2€3) 'nan JIsvan 1FE Invie 21a1ad
P12 PIYNIE pla3f

P69 n'hond

nidrxo naadn

o7



0"ywn/jon/a

Does Treating The Metabolic Syndrome
Make a Difference?

Finnish Diabetes Prevention Study

* Design
522 middle-aged overweight/obese patients  (mean BMI 31 kg/m?)

- 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 Eng/ J Med. 2001;344:1343-1350.

Benefit of Treating The Metabolic Syndrome:
Finnish Diabetes Prevention Study

25%

20%
After 4 years, risk

of diabetes reduced .
by 58% 15%

10% +——

5% +—

0%

Intervention Control
With Diabetes (%)

Tuomilehto J, et al. N Eng/ J Med. 2001;344:1343-1350.
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Table 2 Changes in clinical and metabolic parameters—

DPS’:8
Intervention Control P-value
for change
Weight (kg) -4.2 08 =
Waist —4.4 caf R
circumference (cm) -
fP-glucose (mmol/L) -0.2 0 ey
2 n-P-glucose (mmol/L) -0.9 L
HbA;. (%) -0.1 0.4
Total cholesterol -0.13 -0.10 ns
HDL cholesterol +0.05 +0.02. ns
Triglycerides -0.19 e B Rt
Systalic BP (mmHg) =5 =1 Ly
Diastolic BP (mmHg) o =3 ’

BF, Blood pressure, *P < 0.05; **P < 0.01; ***P < 0,001,

e NEW ENGLAND
JOURNAL of MEDICINE

ESTARLISHED IN 1812 JL.' LY 17, 2008 VOL. 350 NO.3

Weight Loss with a Low-Carbohydrate, Mediterranean,
or Low-Fat Diet

Iris Shai, R.D., Ph.D., Dan Schwarzfuchs, M.D,, Yaakov Henkin, M.D., Danit R. Shahar, R.0, Ph.D,

Shula Witkow, R.D,, M.PH,, llana Greenberg, R.D, M.PH, Rachel Golan, R.D., M.P.H,, Drora Fraser, Ph.D,
Arkady Bolotin, Ph.D., Hilel Vardi, M.5c., Osnat Tangi-Rozental, B.A., Rachel Zuk-Ramot, R.M.,
Benjamin Sarusi, M.Sc., Dov Brickner, M.D., Ziva Schwartz, M.D, Einat Sheiner, M.D., Rachel Marko, M.5c,
Esther Katorza, M.Sc., Joachim Thiery, M.D., Georg Martin Fiedler, M.D., Matthias Bldher, M.D.,
Michael Stumwvall, M.D., and Meir ). Stampfer, M.D., Dr.R.H,,
for the Dietary Intervention Randomized Controlled Trial (IRECT) Group
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Low Fat Diet Mediterranean Diet

«g%, 11122 NPNT DYY-|ITDA NT'DYVD

N9 UTYOI NI MITNY 002N

pann -

@mwn. g

oY oD

ovey noD
_oadm

NIXY DRD - MU TR RO YYD

To Lose weight;eat det oo2s #om the base of
pyramic - lean protein leaty greens, vegetab
0d heatny ois.

A5 you ou closer o your goal;
legumes and whale graks. See.

a0y adad sogac o racs.
fats? Neither o we. i

Atkins Diet == A

wa oo el

b P0.001 for both comparisons with the low-fat diet

M ean ‘Weight Change (kg)

—— Low-iat diet

— - Maditerran=an diet
—i— Low-carbohydrate diet

B N S e s e e e B e e e |
61234567 501011121314151617 1819302122334

Maonths of Intervention

Figure 2. Weight Changes during 2 Years According to Diet Group.

Vertical bars indicate standard errors. To statistically evaluate the changes
in weight measurements over time, generalized estimating eguations ware
used, with the low-fat group as the reference group. The ecplanatory vari-
ables weare age, sex, time point, and diet group.
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—8— Low-fat diet —— Mediterranean diet  —&— Low-carbohydrate diet

A HDL Cholestercl B Trighcerides
104 P

64

4%

Change (mg/dl)

Change mg/dl

Manths Months

C LDL Cholesteral D Ratio of Total Cholesterol to HDL Cholesterol
5 a0

Change (mg/di
/

o]
&
L

Manths Months

Figure 3. Changes in Chol I and Biomarker to Diet Group during the Maximum Weight-
Loss Phase [1 to & Months) and the Weight-Loss Maintenance Phase {7 to 24 Months) of the 2-Year Intervention.
Panel A shows the results for serum high-density lipoprotein (HDL) © Panel B for serum triglycerides,
Panel C for serum bow-dansity Iupoprnbem {LDL) chnlesterul and Panel D for the ratio of total cholesterol to HDL
cholesterol. Vertical bars indicate standard deviations. To statistically evaluate the changes in weight measurements
over time, generalized estimating equations were used, with the low-fat group as the reference group. The explana-
tory variables were age, sex, time point, and diet group. Results are presented for the 825 of the study population
{263 participants) with bicod-sample data at all time points (20 in the low-fat group, 92 in the Mediterranaan-diet
group, and 81 in the low-carbohydrate group). The P values for the comparison between the low-fat group and the
Mediterranean-diet group are 0.94 for HOL cholesterol 0.21 for trighycerides, 0.41 for LDL cholesterol, and 0.23 for
the ratio of total cholesterol to HOL cholesterol. The P values for the comparison between the low-fat group and the
low-carbahydrate group are 0.01 for HOL © I, 0.03 for trig 0.94 for LDL ¢ and 0.01 for
the ratio of total cholesterol to HDL cholesterol. To convert values for cholesterol to millimoles per kter, multiply by
0.02586. To convert values for triglycerides to millimoles per liter, multiply by 0.01129.

—— lowfz det  —— d —h— det

A HighSensithvity CReactive Pretein B Adipanedin € Leptin

15
T
= 1.
% a.
2
=]
a,
a i 24
Morths Months Months
D Fasting Glucese E FasingInalin F HOMA-IR
Mondiabetics Diabetics M on diabetics Diabetics Mondiabetics Diabetics
0 1
= o T o
N E
i 2 -
o - g -
i 7 °
U -4 g E
- 31
a

Morths Months

Figure 4. Changes in Biomarkers According to Diet Greup and Presence or Absence of Type2 Diabetes,

Panel A shows the resuks for plasma high-sensitivity O reactive protin, Panel B far plasma adipon ectin, Pane|C for plsma leptin, Panel D for fasting plasma glucess, Panel Efor
fasting plasrra insulin, and Panel F for :h: hormestasis mndd assessment of insulin resistance (HO MAIR), Vertical bars indicate standard deviations, To statistically evaluate the
res ponss of weight I fons were used, with the low-Si2 group a5 the reference group, The explanatory variables were age, sex,
time point, and diet group, Data w:ruuulabl: for 36 participants wnh type 2 diabetes: 11 in the low-fat group, 13 in the Mediter ranean-diet group, and 12 in the low -car bohydrate
group, The P values for the comparison between the kowfat group and the Medie rranean diet group are .49 for high-se nsitivity C-reactive protein, 0,50 for adiponectin, 0.54 for
leptin, <0,000 for fasting glucose, 0.78 for fasting insulin, and 0.04 for HOMAIR, The Pvalues for the comparison between the low-fat group and the low-carbohydrate group are
0.12 for high-s ensitivige Coreactive protein, 0.32 for adiponectin, 0,47 for leptin, 0,12 for fasting glucose, 0,20 for fasting insulin, and 0,27 for HOMA- IR The Pvalues for the interac-
tion armong diabetes and Mediterranean diet and time are <0,001 for fasting glucose and 0.04 for HOMA-IR. To corvert values for glucese to millimoles per liter, rrultiply by 0.05551,
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and Prevention

Dietary Intervention to Reverse Carotid Atherosclerosis

Iris Shai, RD, PhD*; J. David Spence, MD*; Dan Schwarzfuchs, MD; Yaakov Henkin, MD;
Grace Parraga, PhD; Assaf Rudich, MD, PhD; Aaron Fenster, PhD; Christiane Mallett, MSc;
Noah Liel-Cohen, MD; Amir Tirosh, MD, PhD; Arkady Bolotin, PhD; Joachim Thiery, MD;
Georg Martin Fiedler, MD; Matthias Blither, MD; Michael Stumvoll, MD;
Meir J. Stampfer, MD, DrPH; for the DIRECT Group

(Cirenlation. 2010;121:1200-1208.)

Grolp2
* Bascline

.-

O

Follog ’ 7 “Fllovi-up Figure 2. A, Examples of VWV measure-

P + ments at baseline and follow-up. Images
show segmentation of 1 slice of the
common carotid artery at baseline and
follow-up and the view of all segmenta-
tions from the lateral view. The average
change for each group and artery was
calculated, and patients were selected
who had change in 1 artery close to the
average for that side. Group 1 (low-fat
diet), right side, change on that side is
—24.3 mm, total change is —111.3 mm.
Group 2 (Mediterranean diet), left side,
change on that side is —21.5 mm, total
change is —71.5 mm. Group 3 (low-
carbohydrate diet), right side, change on
that side is —61.4 mm, total change is
—140 mm. In the images, lumen-intima
boundary is yellow, and media-adventitia
boundary is blue. Yellow scale bars indi-
cate 2 mm. B, Two-year change in
carotid WV across quintiles of change
in systolic blood pressure. Lines denote
1 SE.
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The Traditional Healthy

Vegetarian Diet Pyramid

Daily Beverage
Recommendations:

6 Glasses of Water

. SOY MILK

& DAIRY DAILY

<>
Alcohol in
moderation |/ NG M\ /T M@ N
&Y WHOLE GRAINS 7 Wi
. .| N g %
FRUITS & - LEGUMES
VEGETABLES \ &BE ANS
[ RN S 5&
Daily Physical Activity
© 2000 Okdways Preservation & Exchange Trust www.oldwayspt.org
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Calorie Restriction Diet

1138-1204
(66)
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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.

Table 1 | Effects of dietary restriction on mammalian tissues

Tissue Effects of dietary restriction

Liver Increase in gluconeogenesis and glycogenolysis
Decrease in glycolysis

Muscle Increase in mitochondrial biogenesis and respiration
Increase in B-oxidation of fatty acids
Increase in protein turnover

Fat Decrease in storage of triglycerides
Decrease in secreted leptin
Increase in secreted adiponectin

Pancreatic B-cells Decrease in secreted insulin

Brain Decrease in pituitary secretion of growth hormone, thyroid hormone, gonadotropins
Increase in adrenal secretion of corticoids

Whole organism  Increase in insulin sensitivity and decrease in blood glucose

Increase in metabolism

68
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Data from People on CR
Fontana et al. (2004) PNAS 101: 6659-63

Table 2. Risk factors for atherosclerosis

Value
CR Controls
Parameter (n=18) (n=18) Pvalue
Tchol, mg/dl 158 + 39 205 + 40 0.001
LDL-C, mg/dl 86 + 28 127 = 35 0.0001
HDL-C, mg/d| 63 = 19 48 + 11 0.006
Tchol/HDL-C ratio 26 +05 45+ 13 0.0001
TG, mg/dl| 48 + 15 147 + 89 0.0001
TG/HDL-C ratio 08+03 35+28 0.0001
Systolic BP, mmHg 99 + 10 129 = 13 0.0001
Diastolic BP, mmHg 61 6 79 +7 0.0001
Fasting glucose, mg/dl 81+7 95+8 0.0001
Fasting insulin, miU/ml 1.4+0.8 51x2 0.0001
Hs-CRP, pg/ml 03 *+0.2 16+ 22 0.001

+ 18 persons from the "Caloric Restriction Optimal Nutrition Society”
+ Body fat: Controls=22%; CR=7%

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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CONTROL 1125
8.5 years old 26.5 yeaws old

CONTROL [81064]

8.8 yeaws old/
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CONTROL [78005]
12.1 yeawrsyold

Sirtuin

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

Sirtl down-regulates p53 activity, increasing lifespan, cell survival, and
neuroprotection

Deacetylates peroxisome proliferator-activated receptor-gamma and its coactivator
lalpha, promoting fat mobilization, increasing mitochondrial size and number, and
positively regulating insulin secretion.

Sirtuins link nutrient availability and energy metabolism.

Expert opin ther pat. 2009 apr;19(4):403-14
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Senescence | Survival DNA repair  Metabolism Proliferation

NAD*/NADH [RESS |

: A Sirtuin ;
Nutrients high activity Nutrients low

Calorie restriction, which increases lifespan and is

* 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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REVIEW
THE AMERICAN

JOURNAL of
MEDICIN

@ CrossMark

Harvard Medical School, Division of General Medicine and Primary Care, Beth Israel Deaconess Medical Center, Boston, Mass.

FDA-Approved Anti-Obesity Drugs in the United
States

y L.D hvar, MD, Mark D. Aronson, MD, Gerald W. Smetana, MD

ABSTRACT

Obesity 1s a growing health problem in our society and its i has been chall z. In recent
decades, several anti-obesity drugs have been withdrawn from the market because of reported and docu-
mented adverse effects. After years of interruption, the US Food and Drug Administration (FDA) has
recently approved multiple new anti-obesity drugs. The majority of these medications are taken orally, and
only one is administered subcutaneously. In this article, we review the efficacy, adverse effects, and
mechanism of action of all 5 FDA-approved drugs.

© 2016 Elsevier Inc. All rights reserved. o The American Journal of Medicine (2016) 129, 879.¢1-879.¢6
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KEYWORDS: Anti-obesity drugs: Obesity; Weight loss; Weight loss drugs

Table 2 Current FDA-Approved Anti-Obesity Drugs

Amount of Weight
Loss (Approximately)

Generic Name  Brand Name Mechanism of Action Dosage Effect on Lipid Profile in kg Major Side Effects
Orlistat Xenical, Ali Lipase inhibitor 120 mg JLDL 5.8-6.7 Steatarrhea,
| Total cholesterol flatulence
1 Triglycerides
Lorcaserin Belvig Serotonin agonist 10 mg L Total cholesterol 58 £ 0.2 Headache, dizziness,
(5-HTy¢ receptor | Triglycerides and nausea
agonist) «+LDL
«+HDL
Phentermine/  (symia Stimulator of synaptic  3.75/23 mg | Total cholesterol 8.1-10.2 Dry mouth,
topiramate noradrenaline, 7.5/46 mg | LOL paresthesia,
dopamine and | Triglycerides constipation,
seratonin release + THOL insomnia, dizziness
augmenting the
activity of y
aminobutyrate
Naltrexone/  Contrave Opioid receptor 32/360 mg | Total cholesterol 9.3 Nausea, headache,
bupropion antagonist and re- LLoL constipation,
uptake inhibitor of | Triglycerides dizziness, vomiting,
dopamine and THOL and dry mouth
noradrenaline
Liraglutide Saxenda Glucagon-like peptide-1 3 mg | Total cholesterol 8.4 + 7.3 Nausea,
(GLP-1) receptor LL hypaglycemia,
agonist | Triglycerides diarrhea,
THOL constipation
vomiting
FDA = US Food and Drug Administration; HDL = high-density i LOL = low-density i
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TYPES OF BARIATRIC SURGERY:

2. A gastric bypass is a far more risky
operation, in which the digestive system
is made shorter by bypassing a segment
of the bowel, cutting down the absorption
of food. It’s irreversible and can cause
malnourishment.

3. A gastric balloon is an inflatable balloon
inserted into the stomach endoscopically
that is filled with fluid, imiting the amount
of food that can be ingested. It only lasts
for sixmonths. Patients lose only a modest
amount of weight, making it more suitable
for those with lower BMls.

Bilon
Insde srameh

4. Gastric sleeve surgery is one of the
newer types of bariatric surgery. The
surgeon removes about 859 of the
stomach so that it takes the shape of a
tube or sleeve. The tube-shaped stomach
that is left is dosed with staples. This
procedure is irreversible.

The Gastric Balloon Procedure

DD
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Gut Microbiota
and Obesity

E ]
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Personalized Nutrition by Prediction of Glycemic
Responses

Graphical Abstract Authors

David Zeevi, Tal Korem, Niv Zmora, ...,
Zamir Halpern, Eran Elinav, Eran Segal

Measure personal Predict personal
features for 800 I lycemic res, Ses
< pecp e SErcen oS Correspondence
eran.elinav@welzmann.ac.ll (E.E.),
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People eating identical meals present

= N
) S
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= O@ glucose response. Personalized diets
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/_ predictor of blood glucose response that
A Personalized Nutrition integrates parameters such as dietary
\
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metabolic consequences.
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to lower glycemic responses
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Cell Metabolism

Bread Affects Clinical Parameters and Induces Gut
Microbiome-Associated Personal Glycemic Responses

Graphical Abstract Authors
_ R Tal Korem, David Zeevi, Niv Zmora, ...,
Differential effects Avraham A. Levy, Eran Elinav,
i>< t Eran Segal
L
Mo significant differences Correspondence

in clinical paramaters

in crossover irial avi.levyEweizmann.ac.il (AAL),
e q eran.elinav@weizmann.ac.i (E.E),
A A 5

eran.segal&weizmann.ac.il (E.S.)

e Mepiie s | | o pries
7y Korem et al. performed a crossover trial of
. /} industrial white or artisanal sourdough
@ vs. | bread consumption and found no
Sourdough bread White bread significant difference in clinical effects,
with the gut microbiome composition
e L 4% remaining generally stable. They showed
(@. L o 4 -= the glycemic response to bread type to be
Bread affects Micrabiome is resilient and pBI’SDf.) SDBGW.—'C alnd rlrncrobn?me
dinical parameters remains person-specific associated, highlighting the importance

Combined effects of nutrition personalization.
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Hey Doc, How
can I reduce my

Gut microbiota
Transfer !!!
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the NEW ENGLAND
JOURNAL of MEDICINE

ELTABLISHED IN 1812 JL.'J'_Y 17, 2008 VOL. 350 NO.%

Weight Loss with a Low-Carbohydrate, Mediterranean,
or Low-Fat Diet

Iris Shai, R.D,, Ph.D., Dan Schwarzfuchs, M.D., Yaakov Henkin, M.D., Danit R. Shahar, R.D, Ph.D,
Shula Witkow, R.D,, M.PH,, llana Greenberg, R.D, M.PH, Rachel Golan, R.D., M.P.H,, Drora Fraser, Ph.D,
Arkady Bolotin, Ph.D., Hilel Vardi, M.5c., Osnat Tangi-Rozental, B.A., Rachel Zuk-Ramot, R.M.,
Benjamin Sarusi, M.Sc., Dov Brickner, M.D., Ziva Schwartz, M.D, Einat Sheiner, M.D., Rachel Marko, M.5c,
Esther Katorza, M.Sc., Joachim Thiery, M.D., Georg Martin Fiedler, M.D., Matthias Bldher, M.D.,
Michael Stumwvall, M.D., and Meir ). Stampfer, M.D., Dr.R.H,,
for the Dietary Intervention Randomized Controlled Trial (IRECT) Group




0"ywn/jon/a

Epidemiology and Prevention

Dietary Intervention to Reverse Carotid Atherosclerosis

Iris Shai, RD, PhD*; . David Spence, MD*; Dan Schwarzfuchs, MD; Yaakov Henkin, MD;
Grace Parraga, PhD; Assaf Rudich, MD, PhD; Aaron Fenster, PhD; Christiane Mallett, MSc;
Noah Liel-Cohen, MD; Amir Tirosh, MD, PhD; Arkady Bolotin, PhD; Joachim Thiery, MD;
Georg Martin Fiedler, MD; Matthias Bliiher, MD; Michael Stumvoll, MD;
Meir J. Stampfer, MD, DrPH; for the DIRECT Group

(Circulation. 2010:121:1200-1208.)

T'he T raditional Hcal‘t}iy

Mediterranean Diet Pyrarn id
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Recommendations: MEAT Monthly
6 Glasses of Water -p

SWEETS ,"

@) EGGS ¢

Wine in s
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' P ® ;NUTS o .

AL

o 20 -

BREAD, PASTA, RICE, COUSCOUS,POLENTA,
OTHER WHOLE GRAINS & POTATOES

~ o = KZ\

Daily Physical Activity A

©2000 Oldways Preservation & Exchange Trust
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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 Sl
to0 2.0 g per day. ~ N

24:4 n—-6 24:5n-3
<«————A6-Desaturase———————p

24:5 n—6 24:6 n-3
+—————————— B-oxidation

DPA (22:5 n—6) DHA (22:6 n-3)

TS

-3 Fatty Acids i Cardiovascular Disease

n-3 Desaturase P~
/—\‘\ CaenorhabditM

Hzc\/\/\=/E/\/\/\/\ HC \Fv=vaNWCOOH
COOH

6 w3
@ Linoleic acid (18:2 n—6) ALA (18:3 n-3) PlGnTS
A6-Desaturas
y-Linolenic acid (18:3 n—6) Stearidonic acid (18:4 n-3)
Elonga
Dihomo-y-linolenic acid (20:3 n-6) Eicosatetraenoic acid (20:4 n-3)
AS5-Desatura
Arachidonic acid (20:4 n—6) EPA (20:5 n-3) Fish
Elonga
Docosatetraenoic acid (22:4 n—6) DPA (22:5 m
£l - P
I Limited conversion

Cytoplasm

Peroxisome

Fish

— 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

P
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ONE SIZE FITS ALL?

Nutrigenomics
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Lean or obese?

Epigenetic switch for obesity

.

LEAN - . OBESE
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Genes Environment
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I would now like

Are dietary requirements
programmed within the
genome?

Do they differ among
individuals?

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

Metabolic Programing
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Nutritional Programming
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Adverse pre- and/or post-natal fatty acid supply
Excesses lmbn]ances Deficiencies
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adipose muscle  vascular brain  liver intestine  pancreas

Developmental Programming

y B & $
body composition ~ cardio-vascular metabolic neural-endocrine

Developmental Plasticity

“fune” 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
17°¢ years of age
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Developmental Plasticity

20/h , ‘ F21¥
24150 hh l Nha2/o/JNen
[ PNk p'JINIID J

\ J69F &0 41k IGF-1 /

2de'nutrient
sensor’
12729 .n,')olc - 23/lY
24150

21200 NidN »@« N7

97



0"ywn/jon/a

Developmental Plasticity
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Fetal Origins Of Adult Disease
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Gene x Environment / Sociotype Interactions:
Obesity in Pima Indians depends on location

P <0.0001

Pima Indians
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Traditional Indian
Living Reservation,
Casinos...
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Maycoba, Mexico Arizona

after Ravussin E et al. Diabetes Care 17:1067, 1994
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Malnutrition:
Malnutrition has two types:

1. Undernutrition:deficient energy or nutrients.

v 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.
v Symptoms of overnutrition (heart disease, diabetes, yellow

skin, rapid heart rate and low blood pressure).

Sign Of Good Nutrition

Well-developed body.

Ideal weight.

Good muscle development.

The skin is smooth and clear

The hair glossy and the eyes clear and bright.

Appetite, digestion and elimination are normal.

N o O W

Have good resistance to infection.
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Take-Home Messages

Individual lifestyle choices play a major role in reducing cancer risk
About one-third of all cancers are directly related to diet and exercise

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

fruits & vegetables and just enough calories to avoid weight gain

Work with a Registered Dietitian

Take home
message



