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What should we eat?

u Low Fat?

u Low Carb?

u Jenny Craig?

u Weight Watchers?

- YUMMY -

FOOD

u I\/Iedlterranean. e — LONSULTING
u VeQEtarlan’? r B |'m ready. Are you?
. : j Come join me! -Oprah
u Frultitarian?
u Paleo?

rogram works. It can be customized to fit your life and is backed by real time,



Who should we trust?

u American Diabetes Association?
u American Medical Association?
u Food & Drug Association?

u American Heart Association?

u Certified Diabetic Educators?

u TV Doctors?

u Dieticians & Nutritionists?

u Our ancestors?




If you heard It from:

u A Federal Agency
u A Pharmaceutical / Chemical Company
u The American Medical Association or an affiliate

u The Mass Media
FOLLOW

You should question it
and probably run away!




PHYSIOLOCIST
ANCEL KEYS

EAT 6 TO 8 SERVINGS
OF WHOLE GRAINS

EVERY DAY.

YOUR HEART
WILL THANK YOU.

-American Heart Association
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A little sweetness in life is good. And what sweetens

its of our favorite foods and beverages are sugars

made from corn, including high fructose corn syrup.

nutritionally the same as table sugar. Has the

sme number of calories, too. But like many foods,

ers should be enjoyed in moderation.

sse visit www. SweetSurprise.com and learn the

facts. You're in for a Sweet Surprise!
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Get the facts at www.SweetSurprise.com

"Because the composition of HFCS and sucrose
are so similar, particularly on absorption by the
body, it appears unlikely that HFCS contributes
more to obesity or other conditions than
sucrose.”

American Medical Association

Council on Science and Public Health (A-08)
Report 3 of the Col 2

“Thus, it is the position of The American Dietetic
Association that consumers can safely enjoy a
range of nutritive and nonnutritive sweeteners
when consumed in a diet that is guided by
current federal nutrition recommendations ...
as well as individual health goals.”

American Dietetic Association
Use of Nutritive and Nonnutritive Sweeteners,
Journal of the American Dietetic Association

February 2004

In 1983, the U.S. Food and Drug Administration
(FDA) formally listed high fructose corn syrup as
safe for use in food and reaffirmed that decision
in 1996. In its 1996 ruling, the FDA noted that
"the saccharide composition (glucose to fructose
ratio) of HFCS is approximately the same as
that of honey, invert sugar and the disaccharide
sucrose [table sugar].”

Food and Drug Administration

Federal Register
August 23, 1996

November 11, 2008

D

ear American Medical Association Member:

Because you are a trusted source of information about nutrition and health matters, we would like to provide you
with the latest science on high fructose corn syrup. As you are aware, there has been a significant amount of
media attention directed at this versatile sweetener made from corn. Unfortunately, many stories have reported
information that lacks scientific merit.

As a result, the Corn Refiners Association has launched a multimedia campaign to communicate the facts about

hi

igh fructose corn syrup and provide balanced information to allow consumers to make informed decisions based

on science.

High Fructose Corn Syrup Summary Points:

High fructose corn syrup has the same calories and sweetness as table sugar and honey. Nutritionally, they
are all the same. All three sweeteners contain nearly the same one-to-one ratio of two sugars—fructose and
glucose—either as monosaccharides or disaccharides.

Many confuse pure “fructose” with “high fructose corn syrup,” a sweetener that never contains fructose alone,
but always in combination with an essentially equivalent amount of a second sugar (glucose). Recent studies
that have examined pure fructose—often at abnormally high levels—have been inappropriately applied to high
fructose corn syrup and have caused significant consumer confusion.

The American Medical Association recently concluded that “high fructose syrup does not appear to contribute
to obesity more than other caloric sweeteners.”

The U.S. Food and Drug Administration (FDA) recently stated, referring to a process commonly used by the
high fructose corn syrup industry, that it “would not object to the use of the term ‘natural’ on a product containing
HFCS produced by [that] manufacturing process...."

In 1983, FDA formally listed high fructose corn syrup as safe for use in food and reaffirmed that decision in
1996

We hope you find the enclosed information helpful. We also invite you to visit our website www.HFCSfacts.com
and click on the Health Professionals button to receive timely updates.

Sincerely,

Audrae Erickson

Please feel free to contact us if we may be of assistance by providing additional information about the products
made from corn.

Thank you for your consideration.

Sincerely, Sincerely,

ZicArso0e

L ¢

Kristine Clark, Ph.D., R.D., F.A.C.S.M.
Director of Sports Nutrition
Pennsylvania State University

mes M. Rippe, M.D.
Cardiologist
Professor of Biomedical Sciences
University of Central Florida

President
Corn Refiners Association

1701 Pennsylvania Avenue, NW. * Suite 950 * Washington, D.C. 20006-5806 * (202) 331-1634 * Fax (202) 331-2054 * www.SweetSurprise.com

1701 Pennsylvania Avenue, N.W., Suite 950
Washington, D.C. 20006-5806
tel. (202) 331-1634
fax (202) 331-2054
www.SweetSurprise.com | www.HFCSfacts.com
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Sugar can be the
willpower vou

Sugars quick energy
-y | vou need to eat less.
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Woman's Day. 1971 Life Magazine. 1969




The U.S. government Is poised to withdra
Iongstandlng warnlngs about cholesterol
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PHYSIOLOGIST
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Eat Butter.

Scientists labeled fat the enemy. Why they were wrong

BY BRYAN WALSH
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Where does the real evidence come froml

u Stomach contents preserved in bogs bodies.
u Archaeological Data

u Historical Documentg Tacitus

u Analysis of Modern HuntgGatherer Cultures
u Existing Traditional Cultures




The Paleolithic Food Pyramid

Fruits and
Berries (when
In season)

Nuts and seeds,
occasionally eggs

Worms and insects

Vegetables found in the wild

Wild game, sometimes seafood
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~ S.B. Eaton, Mhostak et al., 1988



G ¢ KS ¥ A-ag8chliural fietd dide almost
exclusively from fruits, roots, legumes, nuts, and
other naturally occurring nowereal plant sources,
so it was less associated wihytic acid than is fiber
from cereal gransphytic acid interferes with
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~ S.B. Eaton
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physical exertion, and skeletal remains indicate that

they were typically more muscular than we are today.

Life during the agricultural period was also strenuous,

but Iindustrialization has progressively reduced

20t A3l 02NE LIKEaAOFf SESNIAZ2Y ®E

~ S.B. Eaton & M. Konner, 1983



The differences Eaton et al. found betwee.
paleolithic and our modern diets:

u They ate NO refined carbohydrates.
u They ate a high fiber diet.

u Their foraging lifestyle required vigorous exertion.

We forage mostly in our refrigerators and grocery store isles



Paleo nutrients

Vitamin C 60mg

Vitamin E 8-10 mg

800-1,200
mg

Calcium

Magnesium 350 mg

Potassium 3.5¢.

Zinc

Fiber

** Amount recommended by the American Dietetic Association

77-109mg




Grainfed Grassfed Wild

Beef

Proteln 16

(grams)

Omegao Qa
(Y%o0f Total Fatty 0.4%

Acid)

Beef

17

2.8%

Venison

35

4.8%

Wild
Fish

19-26

2-4%




D\
HONEY « MAPLE SYRUP

OLIVE OIL+ COCONUT OIL+ BUTTER
¥ LARD+SESANE DL - ANWM. FATS + FLAX OIL TR

= . 1 b & e s 7 P

] L"?; oy A " : \ - - . r‘ /
B, T N G

> -l ‘ \ itr & \ \\'\" :/

4 mg!wtﬁn -\x\:e.b Y

-

_DAIRY » » Wito & Domestic ANIMALS = EGGS « FISH « CRUSTACEANS

-~ = : 2
VEGETABLES NUTS * SEEDS * ROOTS * LEGUMES

g fsss _" ' “_
R ST
%73/ \ 8

N ' P9 e

The foundation of our Ancestral food
pyramid is based on abundant use of colorful
pigmented vegetables, roots, tubers, nuts
and seeds and high in a variety of fibers.

Animal based foods were sacred and great
care was taken to utilize the entire animal.

Fats were not considered toxi&ulachon oill
from the Candlefish was the most important
product traded into the interior; as a result,
the trails over which the trade was

conducted came to be known as grease trails.

Fruits and sweets were consumed seasonally
and sparingly and from natural sources such
as maple and honey.
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A Comparison of Primitive and Modern Diets

WeSton A Prlce ' and Their Effects

WESTON A. PRICE, M.5.,D.D.5,FACD,

Mem ber Rerearch Commiinion, Amerivar Dentad Asrociation
* Member Amevican Association of Phyiical Amtbropologints
W hy are these P eop le so Healthy? Honorary Menber of the International Mark Troain Society
Honerary Fellowsbip in the International College of Dentisis
Hororary Memiber of the American Academy of Applicd Nutrition

Amtbor " Dental Infecitons, Oral and Systemic®
“"Dental Infections and the Degevierative Diteares™

Native people eating traditional foods had
physical excellence, splendid facial and
dental arch forms, and no cavities.



Ancestral Diet

Photo © Price-Pottenger Nutntion Foundatiog

Modern “Processed Food” Diet

Photo © Price-Pottenger Nutntion Foundation



Whenever they had
access to the modern
foods of commerce the
dental conditions were
extremely bad. These
four individuals are
typical.
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Theory of Dentistry

Why are our teeth so rotten? Biologists point to a mismatch
between our diets and lifestyles and those of our ancestors.

Healthy bite. This ancient
Egyptian had healthier
teeth and jaws than most
living humans.

www.sciencemag.or§CIENCEOL 336 25 MAY 2012



Perils of a sweet tooth

In Europe, less than 10% of individuals had
cavities until Alexander the Great brought
sugar to Greece in the 4th century B.C.E.,
according to earlier studies, says pediatric
dentist Kevin Boyd of Children’s Memo-
rial Hospital in Chicago, Illinois. Cavities

increased first in Greece, then Rome; their
incidence also rose throughout Europe in
the Middle Ages. But the biggest spike was
from 1800 to 1850, when Britain took con-
trol of the West Indies and imported far more
sugar than previously. Sugar helped fuel the
Industrial Revolution, which was a transi-
tion from an agriculture-based economy to a
machine-based economy. In 1874, the Brit-
Not-so-sweet tooth.This German jaW from the ish lrcduccd the tax on sugar, :—m_d it became

available to all social classes. “In London,

16th (0] 18th Century ShOWS the pel’ils Of a poor d mostly 1800 onwards, they have absolutely
INn tooth IOSS’ Cavities’ and gum disease dreadful teeth,” Hillson says.

www.sciencemag.or§CIENC¥OL 336 25 MAY 2012



What Animals did the Celtic people eat during the Iron Age

u Wild Animals: deer, wild boar, fox, beaver and bear.
u Fish: trout, mackerel and salmon.
u Domesticated animals: chicken, goat, sheep and pigs.

Eggs from hens and wild bird eggs.



What Plants did the Celtic people eat during the Iron Age

u Vegetables: leeks, onions, turnips,
parsnips and carrots.

u Wild nuts: hazelnuts and walnuts.

u Berries: gooseberries, blackberries,
blueberries.

u Grains for bread or porridge

u Herbs: fennel, common sorrel, wild
garlic, parsley

u Leaves: nettles and spinach




How the Mid-Victorians Worked, Ate and Died

Paul Clavion "+ and Judith Rowbotham °

' School of Life Sciences, Oxford Brookes Unversity, UK
' Department of History & Law, Nottingham Trent University, UK E-Mail: jrowbotham @ gmail com

* Author to whom comrespondence should be addressed; E-Mail: paulrelaytona gmail com

Thiz paper 1= an extended re-working of three papers publizhed m the Jowmal of the Roval Socien
af Medicine [1-3].

Recerved: 0 February 2000 / Accepted: 28 February 2009 / Publizhed: 20 March 2000

Abstract: Analyss of the mud-Victonan penod m the UK. reveals that hfe expectancy at
age 5 was as good or better than exysts today, and the oidence of degeneratrve disease
was 10% of ows. Thewr levels of physical actmity and hence calonfic mtakes were
approxamately twnce ours. They had relatively httle access to alcohol and tobacco; and due
to thewr cormrespondmngly lagh mntake of frmts, whole gramns, caly fish and vegetables, thev
consumed levels of mucro- and phytoputments at approxmately ten tmes the levels
considered normal today. Thas paper relates the nutntonal status of the pud-Victonans to
thewr freedom from degeneratmve disease; and extrapolates recommendations for the cost-
effective improvement of public health today.

Kevwords: Public health: dietary shaft; degenerative disease; Victonan.




Figure 1. ‘Moulders’ at the Murston bnickfields. The ‘moulders’ shaped clay mto bncks,
each man making close on 1,000 every hour for an 8': hour day and a 58 hour week. One
brickie 15 on record as having made 986,091 bricks between Apnl and September

In short, the mud-Victonans ate twice as much as we do, but due to thewr hugh levels of physic:
stivity remamed shm: overweight and obesity were relatively rare, and (unless associated wath 1l
salth) were generally identified as phenomenona associated with the numencally smaller nuddle an
pper-nuddle class. But 1t 15 not just the amount of food the mud-Victonans consumed that 15 s
afammhar; the composition of thewr diet was also very dufferent from our own

Other diseases

Infectious and
parasitic diseases
Diseases of the
respiratory system
Diseases of the
circulatory system

Neoplasm (cancers
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Dramatic Increase In Heart Disease
In the last century

u Sir William Osler, MD, the founder of the field of Internal
Medicine, first proposed the cause for heart disease to be
Infection in 1908. He described angina pectoris as a rare disease.

ut Fdzf 5dzRf S& 2 KAUSZ a5 t NBAARS)
Medical School in 1914 and saw only two cases of coronary artery
RAASFAS AY UNAYAYID 3decddesial 0 ST
the 20th century, coronary heart disease was rare cnd
OF)
u James B Herrick, MD, first describes heart disease resulting from
hardening of the arteries in 1912.
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Saturated fat does not clog the arteries:
coronary heart disease is a chronic
inflammatory condition, the risk of
which can be effectively reduced from
healthy lifestyle interventions

Aseem Malhotra," Rita F Redberg ™
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Another nsk factor for CHD 1s enwi-
ronmental stress. Childhood trauma can
lead to an average decrease in life expec-
tancy of 20 years. Chronic stress increases
glucocorticold receptor resistance, which
results 1 faillure to down regulate the
mflammatory response. Combinming a
complete lifestyle approach of a healthful
diet, regular movement and stress reduc-
tion will improve quality of life, reduce
cardiovascular and all-cause mortality.*” It
1s time to shift the public health message
in the prevention and treatment of coro-
nary artery disease away from measuring
serum lipids and reducing dietary satu-
rated fat. Coronary artery disease is a
chronic inflammatory disease and it can
be reduced effectively by walking 22 min a
day and eating real food. There 1s no busi-
ness model or market to help spread this
simple yet powerful intervention.
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made with flour... cereals... potatoes and any other
white vegetables... foods containing much sugatr...

You can eat as much as you like of the following
food: meat, fish, birds... green vegetables... eggs...
OKSSaSsE FTNIAUGDPDPD SEOSLIW ot yly

Textbook: The Practice of Endocrinology by Raymond Gigene)



Annual sugar consumption per person l
through history

Annual sugar consumption per person through history




Total Sugar Intake Has Skyrocketed In T
Past 160 Year

(kg/individual)
e o)} 0
o o

Sugar Consumption
N
o

1700 1750 1800 1850 1900 1950 2000
Year

Johnson RJ, et al. Potential role of sugar (fructose) in the epidemic of hypertension, obesity and the metabolic synd
diabetes, kidney disease, and cardiovascular disease. The American Journal of Clinical Nutrition, 2007.



This Is called addiction!

¢Compared with glucose ingestion, fructose ingestion attenuates
Increases in circulating levels of the satiety hormone glucadigen
polypeptide 1 (GLB) and does not attenuate levels of ghrelin, an
appetite-stimulating hormone. Thus, fructose possibly increases
foodda SS1TAY3 O0SKIGZBAZ2NI I YR AYONBI asSa

JAMA, January 2, 20%£3/0l 309, No 1
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m Other away from home @ Fast food

K 2

Coincident with large corporations taking
control over a large portion of our food

supply
Their budgets allow great influence:

AHuge advertising and public relations
budgets.
AFunding of Scientific research

¢CKS ! YSNAOFY | SIFNI ! 3
funding came primarily from Proctor &

Gamble which conveniently promoted Crisco

In return.



G4ChHhE YO &

The change to footlke substances
from our ancestral diet caused a rapid
degeneration of health

(as it did to traditional people when they adopted modern foods and lifestyles)




Food Additives, Altered Food and Water

Trans olils (hydrogenated vegetable oil)
Propylene glycol
Polysorbate80
Dyes
u Blue 2, Yellow 5, Red 44ic. £
aCtl d2NJ SYKIFIyOSNhe oa{Duv
Avodicarbonide
Maltodextrin
Autolyzed Yeast Extract
Disodium inosinate
Disodium guanylate
BHA

SEECE S, ©
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Modern Changes in Diet Leads to Diseasl

u High refined carb diet especially sugar
u Lack of Exercise
u Deficiencies

u Magnesium, Chromium, Zinc, Vanadium, Manganese, Oi3dagtly acids

u Iron Overload
u Lack of plant pigments and other specific molecules in food

u Low Fiber in Diet TRERNL 5 & ¢
u Toxic Metal Accumulation not a Disease,
u Endocrine disruptors and other pollutants Iitis an

AYOLF Iy
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u The information keeps changing
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u Our modern diet is very different than our ancestors

u An increase In processed food and sugar consumption has lead to an
AYONBIFAaAS Ay 20SaAiueée FyR KSINI RAASI

u Which leads to prediabetes, which leads to diabetes which leads to:
Strokes, Heart Disease, Dialysis, Blindness, Amputations, Dementia and the



Are we DOOMED?
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have caused a phenomenon called

SYNDROME X and INSULIN RESISTANCE



GeraldReaven MD

Endocrinologist and Stanford University Research Scientist

u

In 1960, he became interested in DM aft@alourand Bersondeveloped radioimmunoassay to
YSIFadz2NB AyadzZ Ay® ¢KSe T2dzyR UKFO Ylye LIS2Z2L]
insulin.

Reaverknew that in 1958, DraAlbrinkand Man demonstrated that triglycerides were just as
Important as cholesterol in the risk of heart disease.

Inthemidmcpbc N Q4> KS RS@OSt 2LISR 0KS AyadzZ Ay Ofl YL
people needed a higher infusion of insulin to maintain normal blood sugar compared to others.

Ahrens and Farguhar showed that high triglycerides were caused NOT by dietary fat but rather
too many carbohydrates.

In 1967, he had showed the insulin stimulates the liver to produce triglycerides and these go up
dramatically in people whose muscle and fat tissue becomes resistant to insulin. The pancreas
makes more and more insulin to push glucose into the cells. A vicious circle was created of
progressively increasing insulin, glucose and triglycerides. The liver then increases its productic
of VLDL and LDL cholesterol to package the triglycerides to carry them into the blood.



GeraldReaven MD

Endocrinologist and Stanford University Research Scientist

u In 1983,Reavershowed that when he gave normal people a 60% carbohydrate diet, triglycerides
went up, HDL down and insulin were significantly elevated after the meal.

u ¢ KN2 dzZaA K wiKS$ IgdipeaiauEd to strengthen the link between elevated sugar,
over-production of insulin, elevated triglycerides and LDL, low HDL, hypertension, heart disease
diabetes and carbohydrate intake.

u Even when hypertensive patients have their blood pressure normalized with medication, they
continued to manifest insulin resistance.

ulS RAR Fftf 2F GKAA 62N] 290SNI Hp &SINAE |yR
of endocrinology and metabolism.

u In 1988, he received the Banting prize for his work and in his acceptance speech, he named th
ANRdzL) 2F NBEFOSR FOoy2NXIFTtAGASEAE G{8YRNRYS



Syndrome X = Metabolic Syndrome = Insulin Resis e

u  Waist Circumference (BMlI)
>40 inches in Men
>35 inches in Women

u Triglycerides
>150

u High Density Cholesterol
<40 in Men
<50 in Women

u Blood Pressure
>140/90

u Insulin Resistance
Fasting Glucose >100 DeﬁnitiOnS (WH O)




See It

Blood Sugar Levels
Surge to Record Highs

BY WILLIAM FALOON

The Centers for Disease Control and Prevention
say that more than 1in 3 American adults have blood
sugar levels that are too high.!

The condition they are referring to is prediabetes.
It occurs when blood sugar markers are elevated, but
have not yet reached the diabetic threshold.

Last year, UCLA researchers reported that 46% of
California adults are either prediabetic or have undi-
agnosed type Il diabetes.” The severity of this health
crisis cannot be overstated.

Diabetic pathologies develop during the predia-
betic phase.” So by the time type Il diabetes manifests,
patients already confront complications that include
kidney impairment,’® vision loss,°® neuropathy,’
atherosclerosis,'’'? and cancer.””"”

Despite these risks, populations around the world
increasingly gorge on deadly foods/drinks that spike

Diabetes Cases By Age Group

A UCLA study finds that 55% of adults in California have either diabetes or prediabetes.?

M Diabetes M Prediabetes

A 33%
Fal mee e S AN St PR 440 3 | 0

(Note: California is a state that typically ranks near the top in longevity demographics.)

Source: 2013-14 California Health Interview Survey
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/ \ Carbohydrates:
Starch, Sugar

Starches and sugars are quick burning and
require the body to increase insulin

production. High insulin levels blocks access
to stored fat.



Key Point

Visceral (internal organ/abdominal) adipose
(fat) tissue Is most closely associated with the
metabolic syndrome which is a constellation of
conditions that place people at high risk for
coronary artery disease.




There Is no such thing as
NBorderl i ne DI abet esc

| t 0SS GEINIEEEEEERERT e 1 of a p
glucose control, increasing levels of insulin

and the consequent glycosylation damage
to  he ENENEEREEEED [ 0Ot el NS

INSULIN IN THE ACTUAL CULPRIT!



Historical features of Insulin Resistarce
both sexes:

Chronic fatigue u Craves artificial sweeteners
Weight gain, multiple dietg Candida u Uses lots of caffeine or stimulants

May have symptoms depending on whether a Runs out of energy in afternoon

bedtime snack eaten u Usually wake up feeling exhausted

May wake In the night needing a snack Usually have symptoms of reduced adrenal

May wake anorexic and go as long as possible reserve

without eating u Usually have symptoms of low thyroid

Frequently snacks once fast is broken Frequently on statin drug for lipids

Sick if goes too long without eating u Frequently takeantihypertensives

Often use antidepressants
Craves sugar and starch Mendelson SMetabolic syndrome and! O RSYA O t NF
AAEM 2015 McDaniellnsulin Res

Intolerant of dietary sugar: high and crash



Historical featureg Women

Change of habitus in early life
Early menarche or development

Teenage menstrual problems
u Resulting in missed school
u Requiring OCP to regulate

Intolerance of OCP side effects
Postcholecystectomy (stones)
Gestational diabetes

Hypertension with pregnancy
Excessive weight gain with pregnancy

0e Qa
0eQa

OANIK ¢SAIKI
OANIK ¢SAIKI

u BATFAOdzE G0 t2aAy3I Gol
u Premenstrual syndrome

u lrregularity and menorrhagia

u Dysmenorrhea and clots

u Hirsutism

u Thinning hair on head

u Loss of libido

Dunaif ¢{ @ YyYRNRYS . . ¢

TrendsEndocrinoMetab. 2003 Oct;14(8):3630
2O0SNJ p LIZ2dzy Ra

dzy RSNJ pfoa c2l

AAEM 2015 McDaniellnsulin Res



Historical features Men

u Loss of libido

u Erectile dysfunction

u Prostatic symptoms

u Increased belly fat

u Gynecomastia

u Only man in his family with hair

u Decreased stamina

All results of low testosterone to E2 ratio

AAEM 2015 McDaniellnsulin Res



Other findings and symptoms of insulin
resistance

u Acrochordons (skin tags)
u Sleep apnea (even in slender people)
u Hyperglycemia and then hypoglycemia leading to more eating of carbs ~ a vicious cyc

The above leads to irregular eating patterns
u Frequent snacking
uaSYASNBQa aeéyRNRBYS
u Migraine headache



Behaviors that promote Insulin resistance

Active lifestyle boosts brain structure in older adults

TCE TLEMT NG T

u Physical inactivity
u Lack of sleep

Medical News & Perspectives

Resetting the Circadian Clock Might Boost Metabolic Health

u Poor sleep
u Stressful lifestyle
u Electromagnetic pollution TR

2 ’ 4 A4 4 Glucose intolerance after chronic stress e
utKS a { u l )/ R I NR Y is related with downregulated PPAR-y in adipose

tissue




How does increased sugar in the blood
lead to the tissue damage we see In
diabetes and the metabolic syndrome?



Elevated Sugar

Deposition of sugar in proteins (Glycosylation)
Over time AGE B This means the person is not
(Advanced Glycosylation End Products) : .
[ turning glucose into energy,
h@SNI GAYSS GANNBOSNRAOGE S& OKI PUANSEAGSINNIAGITIRRS 5 &
molecules known aRAGES fats and the non-used sugar
(Reactive Advanced Glycosylation End Products) IS attaching to protein causing

malfunction of such proteins

RAGE&re the ultimate inflammatory destructive substances Ieading to disease

underlying the pathologies of diabetes and the metabolic
syndrome:
Arteriosclerosis
Kidney failure
Nerve damage
Retinal disorders/blindness



I Alezrad snZigznasis
I IHEE ragulation ufs
- 4+ Effzets of izt
Longevi 2
gevity 4 Insulin 3231y
5 gene pathways
S Dafzcilyz rauals Sirtl
p66Shc

S EHESLETILE

4 Otlelzigl e sirass

+ Aeligosiiy

Insulin resistance
Inflammation

insulin sensitivity /

METABOLISM

CARDIOVASCULAR DISEASE — METABOLIC SYNDROME - DIABETES

J Am Heart Assoc. 2013 Jun; 2(3): e000262.



Inflammation
T2DM and asis Genes and

Insulin signaling

the metabolic €«————————— environmental
syndrome factors

Inflammation
Hypennsulinemia and inhibition of IDE Inflammation
Microvascular disease Lipid homeostasis
Oxidative pSS Insulin signaling

Advanced glycation endproducts (AGEs)

AB plaques, Brain insulin

PHFtau tangles M N resistance

SK-3 act ity
] AP Secretion

ncreased inflammation

Impaired synaptic plasticity Inhibition of IDE Impaired synaptic plasticity
Synaptic degeneration Synaptic degeneration

Cell death Cell death

Cognitive decline
and AD

Diabetes. 2014 Jul; 63(7): 222261.



Type 2 Diabetes 7= Alzheimer’s Disease

Inflammation L ad I |
AB plaques &

Increased fasting Oxidative Stress ; -
blood sugar level ABAIIC QG TS D|Sease
Low vitamin C levels the new

Increased RAGE/AGEs e s Typ e 3
Impaired insulin signaling |

& insulin resistance Diabetes?

Increased | Neurofibrillary S
Glucose intolerance caly.
adiposity : - tau tangles y

~ Cogr m“ﬂd&s

\ Y
\_;"4 — . o

Obesity

Nutrients. 2015 Sep; 7(9): 7382357.
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Pathologies with the Same Background: Oxidative Stress
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There are several oxidative siress relatsd pathways interconnecting Alrheimers disease and type [ diabetes, two put
problems worldwide. Coincidences are so compelling that i is attractive to speculate they are the mme disordes. Howe
pathologic] mechanisms as observed in dizbetes are not necessarily the same mechanisms related to Aleheimer’s o the
related to Alzheimer's pathology, Owidative stress is inherent o Aleheimer’s and feeds a viciows cycle with other key pa
features, such asinflammation and Ca™ dysregulation. Alzheimer's pathology by itself maylead toinsulin resistanicein bra
resistance being an intervening varizhle in the neurcdegenerative disorder. Hyperghcemia and insulin resistance from
oveslapping with the Alkheimer's pathology, aggravate the progression of the neurodegenerative processes, indesed. Bus
patbophysiclogical background is behind the conssquences, oxidative stress. We emphasize oxidative stress and its detrin
in same key regulstory enzymes.

“THabetes (= o disease wiich affen shows feelfin families in wiich msantly prevals”
Sir Henry Mawdsley, The Pathology of Mind, 1879

Normal

Alzheimer's
Disease




NEUROLOGY

Brain atrophy is evident in patients with prediabetes

BY MICHELE G. SULLIVAN
AT EASD 2016

MUNICH — Brain changes suggestive
of cerebral microvascular dysfunc-
tion are already apparent in patients
with prediabetes.

The changes — increased white
matter hyperintensities and decreased
white matter volume — are even more
pronounced in subjects with type 2
diabetes, Marnix van Agtmaal, MD,
said at the annual meeting of the Eu-
ropean Association for the Study of
Diabetes. Patients with frank diabetes
also showed an increase in intracra-
nial cerebrospinal fluid — a correlate
of the decrease in brain volume,
said Dr. van Agtmaal of Maastricht
(the Netherlands) University Medical
Center.

The changes, visible on Tesla MRI
using T1, T2, and FLAIR weighted
images, are probably caused by dia-
betes-related endothelial dysfunction,
he said.

“The brain is highly dependent on
properly functioning microcircula-
tion. This is critical, since the brain
has high energy demand and no en-

ergy reserve. In prediabetes and type

Dr. Marnix van Agtmaal reported he has seen brain changes suggestive of cerebral
microvascular dysfunction in patients with prediabetes on Tesla MRI.

study, an ongoing observational
study of people with type 2 diabetes.

Among the group, 350 had predi-
abetes, defined as impaired fasting
glucose, impaired glucose tolerance,
or a combination of the two. Type 2
diabetes was present in 528. The rest
had healthy glucose metabolism.

As the cohort progressed from

2 diabetes, microvascular endothelial
dysfunction occurs. This leads to ce-
rebral hypoperfusion, which in turns
causes chronic ischemia. This con-
tributes to small vessel disease lead-
ing to brain atrophy and, eventually,
cognitive decline and dementia.”
The 2,251 subjects in the analysis
were drawn from the Maastricht

Family Practice News. October 1, 2016

Michele G. Sullivan/Frontline Medical News

about 1.25 mL, and those with diabe-
tes, about 2 mL. In both the partially
and fully adjusted models, this rela-
tionship was somewhat attenuated,
but it remained significant for both
prediabetes and diabetes.

The crude model also found that
both diabetes groups had significantl

lower white

ly attenuated
remained si
states.

The crude
matter was
betes and ty
subjects, totz
667 mL. In tl
it was about
with type 2 ¢
However, t
disappeared
diabetes in b

Intracrani
among the

o

Further analysis will also
look at cognitive decline and
the development of dementia

in the group. We also intend

to look at associations with
other outcomes of cerebral
dysfunction, including
depression., ,’




High Carb Diet

CurrAlzheimer Res. 2012 Jan; 9(1)ca6.




