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The Worsening Health of the American Population

~30M
Number and Percentape of U.S. Population with Disgnosed Disbetes,
19382010

% Oregon Population Defined as Obese
(BMI> 30)

Uncontrolled Hyperlensian, USA

Obesity, Type 2 Diabetes and Hypertension
are all risk factors for coronary heart disease
and stroke.

--Heart disease costs $1.3 x 107 per day
~Costs will double within a decade
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adults
1994

Obesity (BMI230 kg/m-) Diabetes
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U S. Adults
1996
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S Adults
1998

Obesity (BMI=30 kg/m-) Diabetes
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adults
2000
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adulis

Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U S. Adults
2004
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adults
2006

Obesity (BMI=30 kg/m-) Diabetes

Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adults
2008
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adults
2009
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Age-Adjusted Prevalence of Obesity and Diagnosed Diabetes
Among U.S. Adulis

Obesity (BMI230 kg/m®)
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Prevalence* of Self-Reported Obesity Among U.S. Adults
BRFSS, 2012
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Projected total (direct and indirect) costs of total cardiovascular disease by age (2010 § in
billiens).
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Are Changes in Disease Prevalence Genetic?

Hearl Deaths Siroke Deaths Adults with Diabetes
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“Birthweight is a powerful predictor of adult-onset chronic disease”
Professor David Barker




Ischemic Heart Disease Risk & Birthweight

Mortality from Ischemic Heart Disease in Hertfordshire
15k men and women born 20's and 30s.
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Birthweight and Cardiovascular Disease

Relative Risk of Death from Heart Disease
Predicted from a Person’s Birth Weight

: Birthweight Predicts:
s ?
v Heart Disease Mortality
5 ¥ Type 2 Diabetes
v 2
; ‘ ; ; I Obesity
5 13 T B L] 10

¥ Hypertension

Death Risk

Birthwelght 3t Term Dellvary (ib)

Thornburg 2014

£2 1 iy Oxterd nvvershy Press.

Odds ratio for impaired glucose tolerance or type 2 diabetes according fo birth weight among
370 men aged 64 years born in Hertfordshire {adjusted for adult body mass index).
107

Diabetes is a vascular disease
In the USA 65% of people
with type 2 diabetes die of
heart disease or stroke.
American Heart Association

Odds ratio
o
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Hales C N, Barker D J P Br Med Bull 2001:60:5-20




Prevalence of Hypertension
Helsinki Birth Cohort (Eriksson et al.,)
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Birthweight USA is Decreasing |

Gonahus et al, 2010

All births.
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Beyond Birthweight

Height, weight, muscle mass, fat mass, skeletal dimensions|
hermone profile, blood lipids.

Therefore, a woman's nutritional history affects
1he health of her offspring.

o Weight, width, length, thickness, number of cotyledons,
= ~zord insertion and length
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Nutrient Flow from Pregnant Mother to Fetus

1. Maternal Diet

W

-
2 2. Maternal Tissue Turnover

Sex-dependent uptake of nutrients
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Hypothetical Life Course Sensitivities to Nutritional Stresses

[ Lifetime ~30,000 Days |
Relative
Sensitivity To
Nutrition For
Programming
Lifetime |
Disease
First Thousand Days I
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Thorburg 2011

The maternal and paternal trans-generational effect

“Transgenerational Nutritional Flow”
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nal Influence The 2

100 year nutrition hweight
1000 day nutrition Ponderal index
Organ structure o,
Maternal body type Epigenetic profile N
Maternal Physiology
Maternal diet | systen
Maternal social stress = Immune
t:)xvgen Redox Aging Rate
Placentation Gttt stem Cells Diet
Placental function fﬁ;‘:‘s";:imulus inflammation Infections
s Neuro endocrine Social cues
Cytokines Exercise
Paternal Effect = Offspri Stress
Hormaones

Vulnerability [ toxins
Thornburg2014 |

Trans-generational
Nutritional Flow
100 Year Effect

What does malnutr regon look like?

i | [E—
Mother with Eating i Mother
ot \—) |Imy Baby vs. Baby with Excess Fat | ‘- S it e

Malnutrition

Poor blaod lipid profile
(High LDL-Cholesterol)

Increased appetite

G Oxidative Stress The risks for these

outcomes will be
‘ determined by
Placental, Maternal

Aﬂlelmsy!uwfis Phenotype and

Maternal Diet

Both types of babies will have a high risk for coronary heart disease
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Cell Numbers are set by mother's
Human Embryo nutrient signals (Tom Flemming)

| Placenta | 4 inch human embryo
Hariltan, Bayd and Mossman, 1975
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Critical Windows during Pl_'-enatalrli):welopment

Region Dependent

; Placental Plasticity
p i
Kidney nephrons
Cardiogenesis ~ Heart cell maturation v

B
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Time from Conception

Early Life Nutrition Drives Risk for Later Disease
Through Altered Systems Structure, Physiology and Epigenetics
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Prenatal/Postnatal Wiring of Appetite Control

Brain peptides = POMC, NPY, AGRP

Poor Maternal Nutrition

T ——

Increased Post-natal ; o
Energy Intake I

Increased Plasma
Glucose z

Fat Mass in Adolescent
| Catch-up Growth

Current Nutrition
Signals
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Figure 15,3 Mean body mass index during ehildhond
according ta age of adipasily rebound. Vrom Friksson ef af
120030); reproduced with permission,

Lethal Mechanisms in Heart Disease

All 3 of these processes
are programmed and
driven by placental
shape and maternal
phenotype,

-- Sudden Asynchronous Excitation
(Ventricular Fibriliati

0 12 prijiaton
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Hazard ratios for chronic heart failure are linked to

placental size and maternal height
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Placental Measurement Mother's Heigint
> 180 em
Area (cm?)
- 1.2 (0.6 to 2.4)
- 255 0.9 (0.5 t01.9)
- 295 1.4 (0.6 to 2.1)
>285 1.0 (baseline)
pfor trend 25
Cl = Confidence Interval
Helsinki Birth Cohort
Eur ] Heart Failure 2010
Risk of Stroke Risk of Cardiovascular Disease
Low Birthweight Low Birthweight

Slow Growth in Childhood

Poor childhood growth of mother

Getting fat in early Childhood

Abnormal placental size

Foods That Matter
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Eat Sparingly if at all:
Refined flours
Added Sugars

Enriched Fructose
Dairy Fat
Red Meat
Processed Food
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Nutritious 2

Hew Nutrious | Think the Food te

Non-
nutritious

Food Preferences According to Nutriticnal Value
N=1

How Much | Lice the Typa of Feod Like
exg vt daitytart o/ Nutchlanal-hart.fog
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Whola grains, 5
laguma and s
1{

Courtesy: Christie Naze, RD, Dept Ob/Gyn, OHSU
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Drives and Pleasures

Drives = chemical balance Pleasures = motivation to thrive
(hypothalamus & brainstem) (different brain regions)

¥ food (appetite) > sex and procreaticnal desires

» water (thirst) > senses (1aste, smell, touch, vision, hearing)

» temperature (feel hot or cold) > receptors: plant derived chemicals in food

» carbon dioxide (required breaths) » receptors: endorphins (exercise)

» sleep {tiredness and fatigue)

Brain Receptors
dopamine (D1-D5)
opioid {6,k,p,noc)
anandamide
endorphines

bepe/ fuewra Sustklascomles.com/

The Extraordinary Science of Addictive Junk Food

. ; ISNEp Feb2s, 2013
N o PP ~ NY Times Magazine
L5 1 r Pulitzer Prize
Winner

Michael Moss
e “salt, Sugar & Fat”

“Bliss point” = the greatest amount of crave
“Sensory-specific satiety”
“People get addicted to salt”
The largest ingredient, after tomatoes, is sugar = Prego

Frito-Lay: $30M/yr for 500 chemists, psychologists, technicians

The Declining Quality of the American Diet
is the Primary Cause of
Increasing Vulnerability for Disease
Among Americans
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Epigenetics: Environment Regulating Genes

The genes you inherited from
your parents are determined by a
code in your DNA.

Epigenetic mechanisms do not change the
code but change how genes are turned on
and off.

The nutrition or stress environments Gene Methylation
before birth change the regulation of
many genes before birth,
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Epigenetic Gene Promoter Methylation at Birth Is
Associated With Child’s Later Adiposity

Keith M. Gealfrey, "5 ATlam Shoppand, ' Teter D Gluekinu, Y Karn A, Lillyerop,'

Uraham €. * Camerou MeLenn,** Josane Hodford,'* Joanne L Slater-Jefferies,

Eaia Gasgalt, ' Sarah K. Crodier,* 8. Saning Emermid.” Callinrine #, Gale,' Hazel 31 Laskin.®
Cyru Comper,™ aixl Mark A, Thuson'  Disbetes 60:1528-1534, 2011
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There is Strong Evidence
that Some Epigenetic
Effects can be Reversed
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The Community is the Environment of the Mother

- The Food Culture is the Environment of the Mother

R

Environment —_—

Nutritional Stress
Social Stress
Chemical Toxins

micro-organisms

Take Home Messages

The Health of the US population is in rapid decline

The nutritional quality of the American diet has deteriorated over the last
three generations

Poor growth before birth imparts risk for chrenic disease in adulthood.

The felus acquires nutrients from the maternal diet and the mother’s
tissue turnover.

Healthy young men and women are required {o have a healthy population
Matemal diet can contribute to the next generation through epigenetics

The US food culture is the culprit.
It must change to offer hope for a future healthy population
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