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" OBJECTIVES

e Discuss the importance of early detection of insulin
resistance

e Review how to appropriately diagnose IR, IGT, Pre-
DM, Type?2
e Clinical exam

» Laboratory measures
e Staging

* Focus on the importance of individualizing
treatment

 Diet, lifestyle, nutraceuticals, gut microbiota
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CARDIOVASCULAR DISEASE AND
DIABETES ARE LINKED TO EACH
OTHER THROUGH OBESITY,
INSULIN RESISTANCE AND

INFLAMMATION.

Filomena Trindade, MD, MPH
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SITY TRENDS* AMONG U.S. ADULTS
BRESS, 1990, 1999, 2010

(*BMI > 30, OR ABOUT 30 LBS. OVERWEIGHT FOR 5’4" PERSON)
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Prevalence* of Self-Reported Obesity Among U.S. Adults
BRFSS, 2012

*pravalence reflects BRFSS methodological changes in 2011, and these estimates should not be compared to those before 2011,

| [ l45%-<20% [ |20%-<25% || 25%-<30% [ 30%-<35% [l=35%
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CDC: Only 40% of the risk of
developing diabetes occurs In
people who are obesel

US Population at Risk of
Developing Diabetes' ?

B ewmi =30
[ Bmi <25
BMI 25-30

Filomena Trindade, MD, MPH

How do we find
the 60% of the
people at risk
for developing
diabetes who
are NOT obese?
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ORIGINAL INVESTIGATION

The Obese Without Cardiometabolic Risk Factor
Clustering and the Normal Weight With
Cardiometabolic Risk Factor Clustering

Prevalence and Correlates of 2 Phenotypes Among the US Population
(NHANES 1999-2004)

Rachel P. Wildman, PhD; Paul Muntner, PhD; Kristi Reynolds, PhD; Aileen P. McGinn, PhD;
Swapnil Rajpathak, MD, DrPH; Judith Wylie-Rosett, EAD; MaryFran R. Sowers, PhD

- BMI <25 | BMI 25-30 | BMI >30

30% 51% 71%
WOMEN 21% 43% 65%
TOTAL 26% 46% 68%
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Metabolic Syndrome =
Constellation of lipid
and non-lipid risk
factors of metabolic
origin

1988: Gerald Reaven
coined the term
“Syndrome X"

2004: National
Cholesterol Education
Program (NCEP)
update (ATP Ill):
Any 3 of & traits are
required for the
definifion.

Focus has since shiffed fo
insulin resistance as the
dominant and
independent predictor of
age-related diseases.

Metabolic
Syndrome

Increased
waist
circumference

(40 inches for males;
35 inches for females)

Low HDL- (<40 mg/dL for males;

cholesterol | <50 mg/dlL for
females)
High
> L

Triglycerides (150 mg/al)
High Fasting (>100 mg/dL)

GLUCOSE
Hypertension (BP >130/85)
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WHERE DO YOU SEE
MANIFESTATIONS OF INSULIN
RESISTANCE OR THE METABOLIC
SYNDROME?

Filomena Trindade, MD, MPH
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Hyperinsulinemia with maintenance
of normal (or near normal) glucose
control (Compensated Hyperinsulinemia)

\

Impaired Glucose Tolerance

(Uncompensated Hyperinsulinemia)

Pre-Diabetes

W
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How and where does
INsulin resistance start?

And...

WHAT HAPPENS IN THE PERSON
WITH DYSFUNCTIONAL INSULIN
SIGNALING?
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Disordered Fat Storage and Mobilization in the
Pathogenesis of Insulin Resistance and Tyvpe 2 Diabetes

GARY F. LEWIS, ANDRE CARPENTIER, KHOSROW ADELI, ann ADRIA GIACCA

Depariment of Medicine, Division of Endocrinology (GF.L, AC, AG), Depariment ufPﬁy-nl'n:B- (4.6, and Department of
Loboratory Medicine and Pathobiology (K.AJ, University of Toronin, Toronte, Canada M5G 204
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“fat-buffering” adipose tissue limited
by the development of adipose fissue insulin resistance.

nonadipose tissue
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e Barbara Corkey:

“Insulin resistance starts in the
Beta cell with
hyperinsulinemia causing
insulin resistance. The initial
cause is damage to the Beta
cell.”

BANTING LECTURE

Banting Lecture 2011

Hyperinsulinemia: Cause or Consequence?

Barbars E Corkey
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Beta-cell Toxicity

Insulin resistance is caused by
hyperinsulinemia, a consequence of
increased beta-cell secretion due to
toxicity. Dr. Corkey has identified in
her lab that mono-oleoylglycerol,
iron, and saccharin may all be
common dietary ingredients that are
capable of producing this
hyperinsulinemia.

Corkey, et al. What Are We Putting in Our Food That Is Making
Us Fate Food Additives, Contaminants, and Other Putative
Contributors to Obesity. Curr Obes Rep. 2014 Jun
1;3(2):273-285.
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WHAT ARE THE CAUSES OF INSULIN
RESISTANCE?®

AND

l
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HOW DO WE APPROACH THE PT WITH INSULIN

Filomena Trindade, MD, MPH

RESISTANCE?




o Consider the Following:

Food allergies and/or sensitivities

Dysbiosis, leaky gut and gut microbiota

Toxins (POP’s, heavy metals, pesticides, endogenous)
EMF/Dirty Electricity

Food addifives or excesses

Digestive Insufficiencies

Oxidative Stress

Mitochondrial dysfunction

Obesity

Stress or adrenal fatigue/dysfunction

Lack of sleep

Hormone imbalances

Infections (bacterial/fungal/viral/parasitic and occult-dental)
Nutrient deficiencies/excesses

Rx Drugs (statins, PPI’s,...)

Genetic predispositions/snp’s

More than one cause? Copyright 2012, Flomena Trindade, MD, MPH

HOW DID THIS PERSON DEVELOP
INSULIN RESISTANCE?®




GET THE HISTORY!




TYPICALLY T

Chief Complaint (CC)
History of Present lliness (HPI)
Past Medical History (PMH)
Family History (FH)

Dietary History

Supplement and Medication History
Lifestyle, Social, and Exercise History
Physical Exam Findings

Laboratory Evaluation

i
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CHRONIC CONDITIONS LINKED TO
THE PATHOPHYSIOLOGY OF INSULIN

RESISTANCE AND HYPERINSULINEMIA
 Cardiovascular disease

e Type 2 diabetes

* Hypertension

» Polycystic ovary syndrome (PCQOS)
e Cancer (breast, colon, other)

 Nonalcoholic fatty liver disease (NAFLD) and non-alcoholic
steato-hepatitis (NASH)

e Elevated Liver Function (AST/ALT) &/or GGT
e Obstructive sleep apnea

e Inflammation

e Thyroid Problems

e Cushings or Addison’s Disease

Filomena Trindade, MD, MPH
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J Reprod Inferdil 2013 Oct;14(4).197-201.

Assessment of C-reactive Protein and C3 as Inflammatory Markers of Insulin Resistance
in Women with Polycystic Ovary Syndrome: A Case-Control Study.

Dehdashtihaghighat S'. Mehdizadehkashi A Arbabi A%, Pishaahroudsari M°. Chaichian S

«

Author information

Abstract

BACKGROUND: Polycystic ovary syndrome (PCOS) ac
menstrual dysfunction, hirsutism and frequent miscarriages)
disorder with increase in inflammatory markers and risk of ]
markers, including C-reactive protein and C3 (Complemen

METHODS3: A case-control study including forty-two wome
forty-two healthy controls, matched for body mass index (B
and C3 were assessed as possible determinants of the ho
sample t-test was used to compare the means of the group
glucose) and for CREP, Fasting Insulin and 2 hr Plasma Insu
correlation were used for analyzing the data. The p=0.05 w

RESULTS: Levels of plasma CRP (p=0.039), 2 hr pp (p=0.045), Fasting Insulin (p=0.002), 2 hr Plasma Insulin (p=0.002)
and HOMA index (p=0.002) were significantly higher in PCOS patients. But C3 was not significantly higher in cases
(p=0.885). There was no significant correlation between C3 and CRP with HOMA index.

CONCLUSION: CRP increased significantly in pafients with PCOS and was assaociated with insulin resistance, the mast
probable cause of PCOS. However, such an association was not found in C3.

CRP increased
significantly in patients




Diabetes Care. 2013 Oct 7. [Epub ahead of print]

Association of Obstructive Sleep Apnea and Glucose Metabolism in Subjects With or Without
Obesity.

Kim NH Cho NH. Yun CH, Lee SK_Yoon DW, Cho HJ, Ahn JH, Seo JA. Kim SG. Choei KM, Baik SH, Choi DS, Shin C.
Division of Endocrinology and Metabolism, Department of Internal Medicine, Korea University College of Medicine, Ansan, Korea.

Abstract
OBJECTIVEThe purpose of this study was to investigate whether the impact of obstructive sleep apnea (OSA) on glucose
metabolism was different according to the presence or absence of obesity RESEARCH DESIGN AND METHODSA tatal of 1,344
subjects =40 years old from the Korean Genome and Epidemiology Study were included. OSA was detected by home portable slee
rmonitoring. Plasma glucose, HbAq4¢, and insulin resistance were compared according to OSA and obesity status. The associations
between OSA and impaired fasting glucose (IFG), impaired glucose tolerance (IGT), IFG + IGT. and diabetes were evaluated in
subjects with and without obesity after adjusting for several confounding variables. The effect of visceral obesity -:mlthis association
was evaluated in 820 subjects who underwent abdominal computed tomography scanning RESULTSIn subjects without abesity,
fasting glucose, 2-h glucoFam ' ' ' :
controlling for age, sex, al
IFG +1GT and diabetes a
IFG +1GT and diabetes. r
obesity, none of the abno
nonobese individuals is s
diabetes and cardiovasc
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Stoll BA. Upper abdominal obesity, insulin resistance and
breast cancer risk. Int J Obes Relat Metab Disord, 2002. 26(6):
p. 747-53.

= The higher breast cancer risk associated with greater
abdominal visceral obesity may be related to aberrant insulin
signaling leading to insulin resistance, hyperinsulinemia and
increased concentrations of endogenous estrogen and
androgen.

= Overall adiposity in women adversely affects breast cancer
risk mainly by greater exposure of mammary epithelial tissue to
endogenous estrogen.
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Noora Ottman et al. The function of our microbiota: who is out there and what do
they do? Frontiers in Cellular and Infection Microbiology. Aug 2012, (2). 104
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HISTORY OF DIGESTION/GUT
FUNCTION

» Flatulence
« Timing with meals

« GERD
* Food particles on stool

« Constipation

e Diarrhea
 Abdominal Pain
e Dyspepsia

Filomena Trindade, MD, MPH
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YUN JW, CHO YK, PARK JH, KIM HJ, PARK DI, SOHN CI, JEON
WK, KIM Bl ABNORMAL GLUCOSE TOLERANCE IN YOUNG MALE
PATIENTS WITH NONALCOHOLIC FATTY LIVER DISEASE. LIVER

INT. 2009 APR:29(4):525-9.

* Non-alcoholic fatty liver disease (NAFLD), the commonest
liver problem in the Western world can be seen in patients

with insulin resistance, metabolic syndrome and pre-
diabetes.

N N
Filomena Trindade, MD, MPH
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NAFLD/NASH

 NAFLD is the most common cause of elevated LFT's without
clinical symptoms. Insulin Resistance is the cause of NAFLD.

« 1/3 of NAFLD cases progress to NASH and 20-25% of NASH
cases go on to cirrhosis.

Filomena Trindade, MD, MPH




OW DID THIS PERSON DEVELOP
| ~INSULIN RESISTANCE?
e Consider the Following:

» Food dllergies and/or sensitivities

» Dysbiosis, leaky gut and gut microbiota

« Toxins (POP’s, heavy metals, pesticides, endogenous)
« EMF/Dirty Electricity

» Food additives or excesses

» Digestive Insufficiencies

» Oxidative Stress

« Mitochondrial dysfunction

» Obesity

« Stress or adrenal fatigue/dysfunction

e Lack of sleep

« Hormone imbalances

» Infections (bacterial/fungal/viral/parasitic and occult-dental)
* Nutrient deficiencies/excesses

* Rx Drugs (statins, PPI's,...)

o Genetic predispositions/snp’s
e« More than one cause? Copyright 2012, Flomena Trindade, MD, MPH
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IgG antibodies against food antigens are correlated with inflammation and intima media
thickness in obese juveniles.

Wilders-Truschnig m“‘, Mangge H, Lieners C, Gruber H, Mayer C, Marz W.
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Abstract

OBJECTIVE: Systemic low grade inflammation may contribute to the development of obesity, insulin resistance,
diabetes mellitus and atherosclerotic vascular disease. Food intolerance reflected by immunoglobulin G (IgG)
antibodies may predispose to low grade inflammation and atherogenesis. We examined the relationship between IgG

antibodies specific for food components, low grade inflammation and early atherosclerotic lesions in obese and normal
weight juveniles.

RESEARCH METHODS AND PROCEDURES: We determined IgG antibodies directed against food antigens, C-reactive

protein (CRP) and the thickness of the intima media layer (IMT) of the carotid arteries in 30 obese children and in 30
normal weight children.

RESULTS: Obese juveniles showed a highly significant increase in IMT (p=0.0001), elevated CRP values (p=0.0001)
and anti-food 1gG antibody concentrations (p=0.0001) compared to normal weight juveniles. Anti-food 1gG showed tight

correlations with CRP {p=0.001/r=0.546) and IMT (p=0.0001/r=0.513) and sustained highly significant in a multiple
regression model.

DISCUSSION: We show here, that obese children have significantly higher IgG antibody values directed against food
antigens than normal weight children. Anti- food IgG antibodies are tightly associated with low grade systemic
inflammation and with the IMT of the common carotid arteries. These findings raise the possibility, that anti-food 1gG is
pathogenetically involved in the development of obesity and atherosclerosis.
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Six Months of Gluten-Free Diet Do Not Influence

Autoantibody Titers, but Improve Insulin Secretion in
Subjects at High Risk for Type 1 Diabetes

MATTEO-ROCCO PASTORE, ELENA BAZZIGALUPPI, CRISTINA BELLONI, CLAUDIA ARCOVIO,

EZIO BONIFACIO, axo EMANUELE BOSI

Internal Medicine, Diabetes and Endocrinology Unit, San Raffaele Vita-Salute University Hospital and Scientific Institute,

20132 Milan, Italy

Removal of gluten from the diet can attenuate the intensity of
autoimmunity and reduces the incidence of diabetes in the
nonobese diabetic mouse. In this study, we tested whether a
gluten-free diet could reduce autoimmunity in human pre-
clinical type 1 diabetes. A trial consisting of 6 months of a
gluten-free diet followed by another 6 months of normal glu-
ten-containing diet was performed in 17 first-degree relatives
with at least 2 antibodies among islet cell antibodies, glutamic
acid decarboxylase autoantibodies, protein tyrosine islet an-
tigen-2 autoantibodies, and insulin autoantibodies. Treat-
ment effect was measured as autoantibody titers and acute
insulin response to iv glucose tolerance test. Two subjects
dropped out for lack of compliance to diet restrictions. Of the
remaining 15 subjects, 3 developed diabetes. Autoantibody

titers did not show significant changes after 6 months of glu-
ten-free diet and again after return to normal diet. Acute in-
sulin response to iv glucose tolerance test significantly in-
creased in 12 of 14 subjects after the first 6 months of gluten
deprivation (P = 0.04) and decreased in 10 of 13 subjects dur-
ing the following 6-month period of normal diet (P = 0.07).
Insulin sensitivity (homeostasis model assessment-insulin re-
sistance) nonsignificantly improved after the gluten-free diet
and subsequently decreased (P < 0.005) after 6 months of
normal diet. These findings indicate that 6 months of gluten
deprivation do not influence humoral autoimmunity, but may
have a beneficial effect on preservation of p-cell function in
subjects at risk for type 1 diabetes. (J Clin Endocrinol Metab
88: 162-165, 2003)
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Artificial sweeteners induce glucose intolerance by altering the gut microbiota.

Suez J1, Kerem T21 Zeevi D21 Zilberman-Schapira G3, Thaiss CA1, Maza 01, Israeli D4, Zmora NE’. Gilad 56.
Weinberger A?, Kuperman YB, Harmelin AS, Kolodkin-Gal Ig, Shapiro H1, Halpern Zm, Segal E?, Elinav E1,
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Abstract

Non-caloric artificial sweeteners (NAS) are among the most widely used food additives worldwide,
regularly consumed by lean and obese individuals alike. NAS consumption is considered safe and
beneficial owing to their low caloric content, yet supporting scientific data remain sparse and
controversial. Here we demonstrate that consumption of commonly used NAS formulations drives the
development of glucose intolerance through induction of compositional and functional alterations to the
intestinal microbiota. These NAS-mediated deleterious metabolic effects are abrogated by antibiotic
treatment, and are fully transferrable to germ-free mice upon faecal transplantation of microbiota
configurations from NAS-consuming mice, or of microbiota anaerobically incubated in the presence of
NAS. We identify NAS-altered microbial metabolic pathways that are linked to host susceptibility to
metabolic disease, and demonstrate similar NAS-induced dysbiosis and glucose intolerance in healthy
human subjects. Collectively, our results link NAS consumption, dysbiosis and metabolic abnormalities,
thereby calling for a reassessment of massive NAS usage.
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Effects of the gut microbiota on
obesity and glucose homeostasis
Thomas Greiner and Fredrik Backhed
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MECHANISMS IN ENDOCRINCLOGY
Gut microbiota in patients with type 2
diabetes mellitus
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Abstract

Perturbations of the compaetion snd funchion of the gut raicrobaots haee been 2zsocioded st roetabnal e d sondess
mcdang abhesihy insulin revstanoe and teoe 2 dishetes. Stodess on mice have-demonsto ted several undes yng mecha msms
mcluding bast signalling thraugh hactenial lipopaksacharides derkeed from fhe cuter mambranes of Gram-ne gathee

Inac teria, hactorisl formen tatian of dietary flbres 1o chortodhain fatty scids and bacteriad modul stion of bis aces - Ow top
al-thiz, aninceesed parmaebility of tha mtestinal e prtheium oy esd to noresss d skeargtion of maoamaobscuie s from
e mbectinal comtent resuften g in syshemac mmanes negponses, oo grade fla rmation snd aftered sgnalling pativecays
sfiencng fnad and glucosemetahoism. Whide mednanstes stadies on-mnice cofiectresly cuppaort = causal mis of the gut
micrabdata n mataholic disssces fhe magarty of chodies n bumane s corela tae of retune snd thae hndar caosald
mferenoss. Importantly severzl factors nown toinfusnoe the Fsk of tne 7 dishetes, @ g diet sod age hawe sbn boen
ik ad B aiterations in the git miorabiota complicating the nterpreta tion of conrslatve shadies’ Hovewer, besed upon the
ana ilshie ewidonos, 1 hypotheuced that the gut microbiata may mediste o modulsts the nfiusnce of idestyls factom
riggering develapmeant of type 3 disketes. Thus, the aim of this review i to oiticalfy dicuss the potembiasd rale of the

gut micrahiota in the pathophycialogy and pathogeneci of type 2 diahetes
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The gut microbiota
has been shown to
interact with host
metabolism leading
to insulin resistance
and type 2 diabetes
through several
mechanisms
including induction of
low-grade
inflammation and
alterations of energy
homoeostasis and
glucose metabolism
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Kristine H Allin et al. Gut microbiota in patients with type 2 diabetes
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Review

Leaky gut and diabetes mellitus: what is the link?

5. de Kort, D, Keszthelyi and A. A. M, Mascles

Chapuad et oF Intarmal Mhac o, Divisosn of Summary
iaberss mellitns is a chronic discose requiting lilelong m

humedreads of milllons suflering worldwide, and a vapidly
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fering from diaberes mellitas (1h Withoor further actinons
or interventions, tThis number is likely o double by the year
2030, In the past decades, the prevalence of borh gype 1 and
type 2 dinberes mellivus hos dramatoally increased, resale-
ing from changes i diet. redoced physical aceivities and
exposure o cermaim eovironmental factors described in che
*hygicne” and *overloacd’ hypotheses {2), Ceortainly, as oype |
and mype 2 dinbores arve mulrifacrornal  discases, peneric
factors consiating of multiple suscepribility genes as well as
covironmental infloences coneribute to disease dovelop-
ment. [ oa number of countries, tvpe 2 diabetes mellitos has
become the most prevolent ovpe of diaberes in children (3.
The dramartic rise in prevalence will have mpact on the

Diabetes affects the gut:; there is ample evidence rhat
diaberes mellitus affects gastroinvestinal morphology and
Funution, Conversely, the g affeces diaheres: several recent
pul‘l”(.'.‘ll{uns [II'IJ\'!I(JL' evidenee thar an altered bowel fune-
[ET=TaN I:l.'ll'l[l'lrl."-i'|l.l."i (e =} I:i'llf pﬂl}l(l&;("lll!."—'i.‘\ (']F L!il.'l L'E[L-B '|'l'IEI;ItI].". I[]
this respect, the intesvinal bdrcier s pardcularly relevant
with focws on intestinal permeabilicy (TP, inomane respoise
and intesrinal microhiora, Intesrinal barder funcrion s
commpromsed in various gasteoincesrinal disorders s =
inflaimmotory bowel disease, coliae discase, non-oleoshalic
steatothepatitisfnon-alecoholic fatty  DHver diseose {(MNASHY
MAFLD) and irritable bowel disease, but also in autoin-
miune and systemic diseases (). This review explores the




GUT MICROBIOTA AND . N
INCREASED PERMEABILITY OF
INTESTINAL EPITHELIUM

e Increased gut permeability-leading to

e Increased absorption of macromolecules from the
intestinal content resulting in systemic immune
responses

* Low grade inflammation

e Altered signaling pathways influencing lipid and
glucose metabolism

Filomena Trindade, MD, MPH 6



| COMMENTARIES |

Reducing Childhood Obesity by Eliminating 100% Fruit Juice

I Janet M. Wajclekl, PRD. MPH, and Melvin B, Heyman, MO, MPH

The Healthy Hunger-Free
Kids Act of 2010 presents an
opparunity to change the
nutritinnal guality of foods
served In low-income child-
care centers, iIncluding Head
Starl centers.

Excessive frunt juice con-
sumption is associated with
increased risk for obesity.
Moreower, there is recent
soertific evidence that su-
Grose consumphion withodt
the comesponding fiber, as is
commonly present in fruit
|uice, is assaciated with the
metabalic syndrome, [iver
injury, and obeasily,

Given the inoreasing sk
of obesity among preschool
children, we recommend that
the US Department of Agn-
culture’s Child and Adult
Food Care Program, which
manages the meal patterns
in childeare centers such as
Head Start, promote the elimi-
nation of fruit juice n Tavor
of whole ot for chaidren.
[Amd Public Health. 2012;
T02:1630-1633. doi:10.210%/

CHILDHOOD OBESITY HAS
reached epidemic proportions n
the United States. By age four,

15 4% of all children are ahese,
with a body mass index (BMI
defined a5 weight m klogrms
divided by height in maters
squared) in the 95th pereentile or
greater for age and geider. There
& 6N even greater prevalenee
among Hspamic (22.0%), Amen-
can Indran or Alaska Mative
(31.2%), and non-Hispanic Black
children [2008%0) than among norn-
Hispatic White ehildren’ Among
older children, the greatest n-
crease in the prevalence of obesity
hae been In those in low-educa-
ticm, -income, and -emplovment
hemseholds that hiave sustrined
mereases from 22% to 33%0 from
2003 to 20087 Per capita daly
calaric intake ncreases in bever-
apes, particnlarly sugar-sweetened
beverages and 100% fruil pices,
parallel the sugpe n childbood

necessifates a more aggressive ap-
proach, for éxample. to it high
caloric beverages such as 100%
fruiit juire, partirnlarhy among
veung children, who are first de-
wveloping eating behaviors and
practices,

A unigue opporianity to re
shape the eafing and drinking
habits of high-nsk US children
presents isell m the forms of the
Chid Nutrition and WIC Reau-
thorization Act and the Healthy,
Hunger Free Kids Act® The
Thealthy, Hunger Free Kids A is
desigmed to target the nutrton
health of high-risk, Jow-moome
chilidren younger than five vears.
inéluding those participating in the
Child and Adult Food Care Pro-
gram (CAFCP}, which includes
Head Start and other low-inoeme
dayeare centers. The US Depaut-
ment of Agriculture (I15DA) is
mandaied to-develop, as early as
fall 2013, updated meal patterns

also parallel the act’s mandate
that only low-fat milk options be
served to children older than two
vears, that water be made readihy
availahle and accessible,” and
that CAFCE programs adhere to
the limits placed on 1 00% fomt
judes by professicnal orpaniza
fons and instivotes in the past

10 years,

PRESCHOOL CHILDREN'S
INCREASED FRUIT JUICE
CONSUMPTION

115 children hava mcreasmg per
capita daily calaric contobution
framm sweetenad beverages and
1009 fruit juice * Toddlers and
young children have the highest
consumpion of Sl juice of all
age groups m the Unied States
Fruit juices and flavored drinks
are the seoond and third largest
conirboiors w energy intake
among toddlers ® Total consump-
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Przegl Lek. 2012,69(4).157-62.

[Carbohydrate sweeteners and obesity].

[Article in Polish]
Whystrychowski el , Zukowska-Szezechowska E, Obuchowicz E, Grzeszezak W, Wystrychowski A

+ Author information

Abstract

The U.S. prevalence of obesity increases since the mid-70s of the 20th century. Around that time high-fructose comn
syrup (HFCS)—mixture of fructose and glucose was intfroduced as a sweetener replacing sucrose in the food
production. HFCS containing 55% fructose and 42-45% glucose (HFCS55) has dominated the American soft drink
industry and HFCS has recently become commaonly used in Poland. The coincidence of HFCS introduction and abesity
epidemic raised widely publicized suspicions of a causal relationship between the two. As a possible mechanism, a
higher content of fructose in the HFCS55, as compared with sucrose was suggested -fructose is known o increase
serum uric acid level, induce hepatic lipogenesis and not stimulate postprandial hyperinsulinemia, a main activator of
leptin release. Few comparative studies of HFCS and sucrose have largely failed to reveal any different impacts on the
metabolic parameters, yet they were mainly shori-term. It has been recently shown that cbesity is linked with changes
in the intenstinal flora. Among the causes of allegedly different effecis of sucrose and HFCS on metabaolism, their
influence on the gut microbiome has not been examined. Some bacterial types do not hydrolyze sucrose which may
determine different compositions of gut flora with the use of both sweeteners. Studies involving quantitative analysis of
bacterial DNA in the stool, both in animals and in humans, shall shed light on the issue that has recently so much
absorbed the U 5. public opinion.

PMID: 23028710 [PubMed - indexed for MEDLINE]
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Review Article
Mitochondrial Dysfunction in Metabolic Syndrome and Asthma
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Though severe or refractory asthma merely atfects less than 10% of asthma population, it consumes significant health resources ’d‘
and contributes significant morbidity and mortality. Severe asthma does not fell in the routine definition of asthma and requires ‘ .
alternative treatment strategies. It has been observed that asthma severity increases with higher body mass index The obese- ré ¥

asthmatics, in general, have the features of metabolic syndrome and are progressively causing a significant burden for both
developed and developing countries thanks fo the weskerniz&lion of the world. As most of the features of metabolic syndrome ‘
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Evaluation of the Association between Persistent Organic Pollutants (POPs)
and Diabetes in Epidemiological Studies: A National Toxicology Program
Workshop Review
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BackGrouso: Disbetes is a major thréat to public health in the Unired States and worldwide.
Understanding the role of environmental chemicals in the develog or progression of diab is
an emerging issoe in &ﬂmmmml health.
OEJEETI\"E: We d the iologic liveramre for evidence of associations between persistent
organic pollutants [POPs}andrype 2 drahcmn
MeTHoos: Using 3 PubMed search and reference lists from relevane studies or review articles, we
identified 72 epi iological stwdies thar investigaved associations of persisient organic pollutans
(PO} with diaberes. We evaluated these snudies for consistency, strengths and wealoesses of study
design {induding power and staristical methods), clinical disgnosis, exposure assessment, study
population characterisics, and identificaton of data gaps and areas for future rescarch.
Coxcrusions: Heterogeneity of the studies precluded conducting a mers-analysis, bur the overall
evidence is sufficient for 4 positive asociation of some srganochlorine POPs with type 2 diaberes.
Caollectively, these dara are not sufficient 1o establish causaliry. Inirial data mining revealed that the
strongest positive correlation of diaberes with POy oceurred with organochlorine compounds,
such as rrans-nonachlor, dichlorodiphenyldichloroethylene (DDE), palychlorinared hiphenyls
(PMCBg), and dioxing and dioxin-like chemicals. There is lees indicagion of an associstion berween
other nonorganochlorine POPy, such as perfluorsalkyl acids and brominated compounds, and
type 2 diabetes. Experimental data are nesded 1o confirm the causality of these POPs, which will
shied new light on the pathogenssis of diaberes. This new informarion should be considered by
governmental bodies invalved in the regulation of envi | contami
Koy womes: l:lt:mm]]y |nduu:l diabctcs. eﬂw.mn.ml. epidemiology. glucose, hormone, insulin,
maetibolic syndn ¥ [ ts, pollution, toxicology.

Envivon HuM Perspect 121:774-T83 {Mlﬂ hrpfde doiorgf 1001 289/chp 1205502 [Oaline
7 May 2013]

Diabetes Associatdon 2011; Knowler e al.
2002). Recently, T2D3 is being diagnosed in
individuals eadicr in life. including adolescents
(NIDDK 2011). Given the number of people
impacied by the disease, an cstimated 346 mil-
lion people worddwide (WHO 2011), and the
long-term consequiences of diabetes in terms
nrmnrbidir}r. murt:llity. and economic costs,
there is comsiderable interest in un.d:rst:ndl.ng
the comnibuton of “nomnradidonal” sk fac
tors, such a5 environmental chemicals, ro the
diabetes epidemic, Environmental exposures
that have been linked 1o diabetes in at least
same study Pnpul;ltinna include persisient
org;mic pfrllutanh (POPs), arsenic, b[iph:-
nal A, phthl:lmtcs. m'g:mtins. nnnp:rsirpmt
pﬂnndrs (Thayer et al. 2012), and air pallu-
tion (Coogan et al. 2012; Hathour er al.
2006; Krimer eral. 2010; O'Neill ex al. 2007;
Pearsomn e al. 20113,

Ower the past several years, rescarch

J.:Hr!:nmg the mole of environmental chemicals

Addiesa (.arrdspnndrnn‘! 1 KW Ti:f'Ju.t. Matonal
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Obes Rev. 2013 Sep 2. doi- 10.1111/obr.12086. [Epub ahead of print]

Persistent organic pollutants meet adipose tissue hypoxia: does cross-talk contribute to
inflammation during obesity?

Myre W Imbeault B.
Behavioral and Metabolic Research Unit. School of Human Kinetics. Faculty of Health Sciences, University of Ottawa, Ottawa. Ontario. Canada

Abstract

Lipaphilic persistent organic poliutants (POPs) accumulate in lipid-rich fissues such as human adipose tissue. This is particularly
problematic in individuals with excess adiposity, a physiological state that may be additionally charactenzed by local adipose fissue
hypoxia. Hypoxic patches occur when oxygen diffusion is insufficient to reach all hypertrophic adipocytes. POPs and hypoxia
independently contribute to the development of adipose tissue-specific and systemic inflammation often associated with obesity.
Inflammation Is induced by increased proinflammatory mediators such as tumour necrosis factor-alpha, interleukin-6, and monocyte
chemotactic protein-1, as well as reduced adiponectin release, an anti-inflammatory and insulin-sensitizing adipokine. The aryl
hydrocarbon recentar (ARR) mediates the cellular resnonse fo some nollutants while hunnvia responses nccur throuoh the oxvoen-

e "POPs and hypoxia independently contribute to the
Tl development of adipose tissue-specific and systemic
ana nypoxics . . ) )
e Inflammation often associated with obesity".

through the AR and HIF-1 signaliing pathways remains to be tested.
© 2013 The Authors. obesity reviews © 2013 International Association for the Study of Obesity.




Environ Res. 2015 Jan 23;137C:419-423. doi: 10.1016/j.envres.2015.01.010. [Epub ahead of print]

Urinary phthalate metabolites are associated with insulin resistance in
obese subjects.

Dirinck E1, Dirtu ACE, Geens T‘?, Covaci AE, Van Gaal L3, Jorens PG*,

'+ Author information

Abstract

Phthalates are potentially involved in the development of type 2 diabetes mellitus. In a cohort of 123
obese subjects, 10 phthalate metabolites were analyzed. An oral glucose tolerance test was performed
and various estimates of insulin resistance and beta-cell function were calculated. After adjustment for
age, physical activity level, smoking behavior, medication use and body mass index, several phthalate
metabolites were linked to markers of glucose tolerance and insulin resistance.

Copyright © 2015 Elsevier Inc. All rights reserved.




Display Settings: EI Abstract

Environ Health Perspect. 2013 Aug:121(8).906-11. doi: 10.128%ehp.1206113. Epub 2013 May 13

Diabetes, metabolic syndrome, and obesity in relation to serum dioxin concentrations: the
Seveso women's health study.

Warner M. Mocarelli P. Brambilla P, Wesselink A, Samuels S, Signorini S, Eskenazi B.

Center Tor Environmental Research and Children's Health. School of Public Health, University of California. Berkeley. Berkeley, CA 94720, USA.
mwarmer@@berkeley edu

Abstract
BACKGROUND: In animal studies, 23,7 8-tetrachlorodibenzo-p-dioxin (TCDD) alters glucose transport and increases serum lipid
levels and blood pressure. Epidemiologic evidence suggests an association between TCDD and metabolic disease.

OBJECTIVES: On 10 July 1976, a chemical explosion in Seveso, Italy, resulted in the highest known residential exposure to TCDD.

Using data from the Seveso Women's Health Study (SWHS), a cohort study of the health of the wamen, we examined the relation of
serum TCDD to diabetes, metabolic syndrome, and obesity = 30 years later.

METHODS: |n 1996, we enrolled 981 women who were newborn to 40 years of age in 1976 and resided in the most contaminated
areas. Individual TCDD cancentration was measured in archived serum that had been collected soon after the explosion. In 2008,
833 women participated in a follow-up study. Diabetes was classified based on self-report or fasting serum glucose and glycated
hemaoglobin levels. Metabolic syndrome was defined by International Diabetes Federation criteria. Obesity was defined as body
mass index = 30 kg/m2.

RESULTS: A 10-fold increase in serum TCDD (log10TCDD) was not associated with diabetes (adjusted hazard ratio = 0.76; 95%
Cl: 0,45, 1.28) or obesity [adjusted odds ratio (OR) = 0.80; 85% CI. 0.58, 1.10]. Log10TCDD was associated with metabolic
syndrome, but only among women who were = 12 years of age at the time of the explosion (adjusted OR = 2.03; 95% CI- 1.25, 3.29;
pinteraction =0.01).

CONCLUSIONS: We found an increased prevalence of metabolic syndrome associated with TCDD, but only among women who
were the youngest at the time of the explosion. Continued follow-up of the SWHS cohort will be informative.

Send to: (V)




J Toxicol Environ Health A 2013;76(12):701-15 dol 10.1080/15267394 2013 796503

Chronic Exposure to PCBs (Aroclor 1254) Exacerbates Obesity-induced Insulin Resistance and
Hyperinsulinemia in Mice.

Gray Sl Shaw AC. Gagne AX, Chan HM.
a Northern Medical Program, University of Northern Brifish Columbia | Prince George | British Columbia | Canada.

Abstract

Evidence from recent epidemiological studies has emerged implicating exposure to environmental toxicants as a novel risk factor for
the development of type 2 diabetes (T2D) and the metabolic syndrome in the general population. Humans and other organisms in
high trophic levels of the food chain consume persistent organic pollutants (POP) through their diet. Few expenimental studies
demonstrating cause and effect are available and evidence for a direct association between accumulation of POP and T2D is
preliminary, however, the possibility exists that lipophilic chemicals that accumulate in fatty tissue may disrupt cellular function and
metabolic homeostasis. Chronic exposure of diabetes-prone C57B8/6 mice to a palychiorinated biphenyl (PCB) mixture (Aroclor
1254, 36 mg/ka/wk, 20 wk) alone or in combination with high-fat diet impairs carbohydrate metabolism was compared to vehicle-
treated control animals. Specifically, PBC exposure was found to produce hyperinsulinemia in both lean and diet-induced obese
mice and exacerbated whole-body insulin resistance in obese mice. These changes in carbohydrate metabolism in response to
Araclor 1254 occurred without marked effect on body weight in both lean and abese mice. Our results demonstrate a causative
association between PCB exposure and obesity-induced insulin resistance and hyperinsulinemia independent of body weight
changes_an observation that contributes to a growing body of evidence suggesting that exposure to environmental pollutants




PloSs One. 2014 Jan 31,9(1)ye87137_ doi. 10.1371/journal pone 0087137. eCollection 2014

Perinatal exposure to perfluorooctane sulfonate affects glucose metabolism in adult
offspring.

Wan HT, Zhao YG, Leung PY, Wong CK.

«

Author information

Abstract

Perfluoroalkyl acids (PFAAs) are globally present in the environment and are widely distributed in human populations and
wildlife. The chemicals are ubiguitous in human baody fluids and have a long serum elimination half-life. The notorious member of
PFAAs, perfluoraoctane sulfonate (FFOS) is prioritized as a global concerning chemical at the Stockholm Convention in 2009,
due to its harmful effects in mammals and aguatic organisms. PFOS is known to affect lipid metabolism in adults and was found
to be able to cross human placenta. However the effects of in utero exposure to the susceptibility of metabolic disorders in
offspring have not yet been elucidated. In this study, pregnant CD-1 mice (FO) were fed with 0, 0.3 ar 3 mg PEOS/kg body
weight/day in com oil by oral gavage daily throughout gestational and lactation periods. We investigated the immediate effects
of perinatal exposure to PFOS on glucose metabolism in both matemal and offspring after weaning (PND 21). To determine if
the perinatal exposure predisposes the risk for metabolic disorder to the offspring, weaned animals without further PFOS
exposure, were fed with either standard or high-fat diet until PND 63. Fasting glucose and insulin levels were measured while
HOMA-IR index and glucose AUCs were reported. Our data illustrated the first ime the effects of the environmental equivalent
dose of PFOS exposure on the disturbance of glucose metabolismin F1 pups and F1 adults at PND 21 and 63, respectively.
Although the biological effects of PFOS on the elevated levels of fasting serum glucose and insulin levels were observed in both
pups and adults of F1, the phenatypes of insulin resistance and glucose intolerance were only evident in the F1 adults. The
effects were exacerbated under HFD, highlighting the synergistic action at postnatal growth on the development of metabolic
disarders.

PMID: 24498028 [FubMed - in process]  Free full text




Eur Rev Med Pharmacol Sci. 2015 Jan;19(1):123-128.

Effect of environmental air pollution on type 2 diabetes mellitus.
Meo SA1, Memon AN, Sheikh SA, Al Roug F, Mahmood Usmani A, Hassan A, Arian SA.

# Author information

Abstract

OBJECTIVE: Air pollution is a novel risk factor for insulin resistance and occurrence of type 2 diabetes mellitus
{T2DM), but the evidence is limited and diverse. Therefore, the aim of this study was fo assess the effect of
environmental air pollution on incidence of type 2 diabetes mellitus.

METHODS: In this study, we identified 102 published studies through a systematic data base search including 1SI-Web
of Science, EMBASE and PubMed. We searched the related literature by using the key terms including diabetes
meliitus, air pollution, occupational and environmental pollution, gaseous, NO2, particulate matter pollutants PM2.5, and
PM10. Studies in which diabetes mellitus, insulin resistance, air pollution, occupational and environmental pollution was
discussed were included in the study. No confines on publication status, study design or language of publication were
considered. Descriptive and quantitative information were extracted from the selected literature. Finally we included 21
publications and remaining studies were excluded.

RESULTS: Air pollution is a leading cause of insulin resistance and incidence of type 2 diabetes mellitus. The
association between air pollution and diabetes is stronger for traffic associated pollutants, gaseous, nitrogen dioxide,
tobacco smoke and particulate matter.

CONCLUSIONS: Exposure to air pollutants is significantly associated with increased risk of type 2 diabetes mellitus. It
is suggested that, environmental protection officials must take high priority steps to minimize the air pollution, hence to
decrease the incidence of type 2 diabetes mellitus.




Yonsel Med J. 2015 Jul;:56(4):944-50. doi: 10.3348/ym| 2015.56.4.944.

Blood Mercury and Insulin Resistance in Nondiabetic Koreans (KNHANES 2008-2010).
Kim KN Park 847 Choi B2 Joo NS®

# Author information

Abstract
PURPOSE: Blood mercury levels are associated with inflammation, and chronic low-grade inflammation is a cause of insulin
resistance. This study aimed to investigate the association between serum mercury and insulin resistance.

MATERIALS AND METHODS: Subjects from the 2008-2010 Korean National Health and Nutrition Examination Survey were
selected (n=29235) and the relevant data of 5388 subjects (2643 males and 2745 females) were analyzed cross-sectionally.
Homeostasis Model Assessment for Insulin Resistance (HOMA-IR) was compared according to blood mercury quartiles, and
the odds ratio (OR) of having the highest quartile of HOMA-IR according to blood mercury quartiles was calculated.

RESULTS: Blood mercury levels in men and women were 29 4 nmol/L and 20.5 nmol/L, respectively, and fasting blood
sugar (FBS), insulin, and HOMA-IR were significantly correlated with blood mercury levels. The correlation was stronger in
men than in women. In men, FBS and HOMA-IR showed step-wise increases as the quartiles of blood mercury increased;
only HOMA-IR differed significantly in the third and fourth blood mercury quartiles, compared to the first quartile. In women,
however, both FBS and HOMA-IR differed significantly in the third and fourth blood mercury quartiles, compared fo the first
quartile. Among men, the OR of being in the highest HOMA-IR quartile was greatest for the highest blood mercury guartile
(OR=1.720, 95% CI; 1.172-2.526), compared with the lowest quartile.

CONCLUSION: In this large population-based study, blood mercury levels were weakly correlated with HOMA-IR and may
be a risk factor for insulin resistance in nondiabetic Koreans.




HEAVY METALS AND INSULIN RESISTANCE

e ——

Low-level arsenic exposure reported to
be associated with insulin resistance.

JAMA 2008; 300: 814-22




STATINS AND DM

The risk of new-onset diabetes with statins appears to be
dose dependent and related to the potency of the
cholesterol lowering achieved with the statin (the more
powerful the statin, the higher the risk of diabetes).

Waters DD, J Am Coll Cardiol. 2011 Apr 5;57(14):1535-45.
Arnaboldi L, Corsini A, Atheroscler Suppl. 2015 Jan;16:1-27.
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Am J Physiol Gastrointest Liver Phvsiol. 2014 Nov 15;307(10):G951-7. doi 10.1152/ajpgi 00263.2014. Epub 2014 Sep 25.

Systems biology analysis of omeprazole therapy in cirrhosis demonstrates
significant shifts in gut microbiota composition and function.

Baiai J5', Cox )2, Betrapally MS2 Heuman DM?* Schubert ML# Ratneswaran M5 Hvlemon PBS, White MB* Daita
K* Noble MA* Sikaroodi M2, Williams R2, Crossey MM®, Taylor-Robinson SD2, Gillevet PM2.

® Author information

Abstract

Proton pump inhibitors (PP} have been associated with infectious complications in cirrhosis, but their
impact on distal gut microbiota composition and function is unclear. We aimed to evaluate changes in stool
microbiota composition and function in patients with cirrhosis and healthy controls after omeprazole therapy.
Both 15 compensated cirthotic patients and 15 age-matched controls underwent serum gastrin
measurement, stool microbiota profiling with multitagged pyrosequencing, and urinary metabolic profiling
with NMR spectroscopy to assess microbial cometabolites before/after a 14-day course of 40 mg/day
omeprazole under constant diet conditions. Results before (orel and after PPl were compared in both
groups, compars

dist o MELD (1 Omeprazole is associated with @
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Diurnal salivary cortisol, glycemia and insulin resistance: The @ PR
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ypercortisolism is Associated With
Insulin Resistance (IR) and Diabetes




Genes (Basel). 2017 Apr 20;3(4). pii: E125. doi: 10.3390/genes8040125.

Inherited Variation in Vitamin D Genes and Type 1 Diabetes Predisposition.

Penna-Martinez M*, Badenhoop KZ.

# Author information

Abstract
The etiology and pathophysiology of type 1 diabetes remain largely elusive with no established concepts for a causal therapy. Efforts to clarify

genetic susceptibility and screening for environmental factors have identified the vitamin D system as a contributory pathway that is
potentially correctable. This review aims at compiling all genetic studies addressing the vitamin D system in type 1 diabetes. Herein,
association studies with case control cohorts are presented as well as family investigations with transmission tests, meta-analyses and
intervention trials. Additionally, rare examples of inbormn errors of vitamin D metabolism manifesting with type 1 diabetes and their immune
status are discussed. We find a majority of association studies confirming a predisposing role for vitamin D receptor (VDR) polymorphisms
and those of the vitamin D metabolism, particularly the CYP27B1 gene encoding the main enzyme for vitamin D activation. Associations,
however, are tenuous in relation to the ethnlc background of the stuched populatmns Intervention trials |dent|fy the spemf C reqmrements of
adequate vitamin D doses to achieve vigsas i - - i

to achieve target effects due to pharma IlEffor_I_S _|_O ClOrIfy gene_l_lc

susceptibility and screening for
environmental factors have

identified the vitamin D system as @
contributory pathway that is
potentially correctable”
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PHYSICAL EXAM FINDINGS

* Body Shape
o Acanthosis Nigricans
e Skin Tags
* melasma
e Hirsutism-women
e Hair loss-men
 Waist circumference
« Abdominal Exam
e Nails
e Hair
 Muscle bulk

Filomena Trindade, MD, MPH



RPPLE BODY TYPE
VS .
PEAR BODY TYPE ~
i Y
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ANDROID BODY TYPE
COMMON BIOMARKER
PATTERNS TO RECOGNIZE

Increased Inflammation Through
Adipocytokine Communication

Insulin Resistance/Hyperinsulinemia
. and Reduced Adiponectin




“The peri-menopause is associated with a more rapid increase
INn fat mass and redistribution of fat fo the abdomen, resulting
INn a transition from a gynoid to an android pattern of fat
distribution and an increase in total body fat.”

POEHLMAN E, TOTH M J, G ARDNER A . CHANGES IN ENERGY BALANCE

AND BODY COMPOSITION AT MENOPAUSE: A CONTROLLED ,,.‘
LONGITUDINAL

STUDY . ANN INTERN MED 1995 ; 123 : 673 - 8.




HIGH INSULIN
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« Overweight

e Inflammation
 Arthritis, skin rash, urge
iIncontinence
 Metabolic Syndrome
e High blood pressure, obesity,
high cholesterol

« Any of the high adrenaline or high
cortisol symptoms



BODY COMPOSITION & HEALTH

HEALTHY

A healthy
body composition

program helps a person
wieigh less and look thinner
by causing excess fat to be

lost and muscle to be retained.
Healthy body compositicn
produces signiicanty better
overall health.

Healthy Reduced
muscle fat

Healthy body composition reduces tha risk of developing
high blood pressure, high cholesterol, cardiovascular disease,
\‘ nsufin insansitivity, type 2 diabates, hormone imbalance, and more.

Healthy blood pressure
. Heatthy cholesterol

Unhealtiy body composition increases the risk of developing high
blood proscure, high cholosterol, cardiovasculas disoase, msulin
insensitivity, type 2 diabetes, hormone imbalance, and more,

A

UNHEALTHY

An unhealthy
body composition

program may help a person
weigh less and look thinner,
but it cawses musde to be lost
and excess fat to be retained.
Unhealthy body composition
produsces inoreased risk to
other serious health concems.

Exress Reduced
fat miscie

High bood pressure
High cholesteral




IGH CORTISOL

e Depressed +/- anxiety

* Weight around
midsection

e Frequent infections
e Elevated cholesterol

* Any of the high
adrenaline symptoms

i
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» Losing weight
e« ANXIOUS
e Hot flashes if midlife

e Cold

« COompensatory
hypothyroidism

* Muscle wasting if not exercising
to build muscles

HIGH ADRENALIN

TR e T,
E—

E



GYNOID BODY TYPE:
COMMON BIOMARKER PA

TIERNS TO
RECOGNIZE (2

Increased Risk for HPATG Dysfunction

Infecto-obesity Risks

Detoxification Abnormalities

Gastrointestinal Concerns and Allergies




ﬁ HIGH ESTROGEN BODY TYPE

Filomena Trindade, MD, MPH
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sulin Resistance
1 17-Hydroxy-pregnenolone

Increased insulin l

, secretion \

Increased DHEA
Effects on hepatocytes lyase activity

Increased 17,20

Decreased . Increased

SHBG preferentially
SHBG ) g o festosterone @ testosterone

Increased free/

es Tro g e n Flomena Trindade, MD, MPH




e Aust Fam Physician. 2013 Aug:42(8).524-7.

The metabolic syndrome.

Harris MF.

MBBS, FRACGP, MD, is Professor and Director, Centre for Primary Health Care and Eqjuity, University of New South
Wales and the Centre for Research Excellence in Obesity Management and Prevention in Primary Health Care.

Abstract

BACKGROUND: The metabolic syndrome (MetSy) is increasingly common in Australia. It is
associated with the rise in obesity and lifestyle risk behaviours. It is also controversial - its value in
predicting cardiovascular disease and diabetes risk and in guiding therapy has been challenged.

OBJECTIVE: This article aims to provide advice on the diagnosis of the MetSy and the principles for

MetSy assessment requires measurement of waist
circumference - a simple but seldom performed procedure
iIn general practice. The most essential components for the
prevention and management of the MetSy are measures to
change diet and physical activity in order to achieve and
sustain weight loss.
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E WAIST TO HIP RATIO

e Ratio greater than:
e 1.0In men
* 0.8 In women

e Considered obese
« And “apple shaped”

Filomena Trindade, MD, MPH
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INSULIN RESISTANCE, DM
AND

NUTRITIONAL PHYSICAL EXAM FINDINGS

Eyes to See and Expectation to Find




1. Mucosa and Skin
2. Nails and Hair

3. Senses and Nerve Function




Glossitis (Red Tongue)

Protein Under-nutrition, Iron, Riboflavin, niacin,
B6, folate, B12

Decreased taste/smell,
burning tongue

Zinc, Vitamin C

Tongue fissuring

Niacin, gut triggered immune issues

Tongue - taste bud atrophy

Iron, Riboflavin, niacin, B12

Leukoplakia

Vitamin A, B2, niacin, B6, Folate, B12

Hairy black tongue

Not Specific; associated with smoking, sulfur,
granule positive bacteria, antibiotics




Hyperkeratosis pilari

Character:

e Temperature

e Texture

e Color

e Hydration

e Lesions

e Hair Distribution




I
/

« Smooth, velvet-like, hyperkeratotic
plaques in intertriginous areas (e.g.,
groin, axillae, neck)

» Generally caused by hyperinsulinemia




Distal Edge ° Shdpe
| Latéf;al recess . COlOI’
- Lunula :
- » Pattern of Color

e Texture and
stfrength

« Growth Pattern
e Surrounding Tissue

Eponychium




E VERTICAL RIDGES ON NAILS




SUMMARY: PE SIGNS

« Acanthosis nigricans
 Insulin Resistance

 Tongue fissuring
— Up-regulated GALT

* White spots on nails
e ZinC

e Taste bud atrophy

« Hyperkeratosis Pilaris — B2, B12, iron, niacin
« Omega 3 deficiency

e New Onset
Abdominal Girth

— Cortisol steal




E INSULIN’S EFFECTS

» Effects CBO, lipid, Metabolism

 Insulin effects thyroid function...and thyroid function
effects insulin production

e Insulin effects endothelial function
e Other hormones....
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Are vasomotor symptoms an independent risk factor for
metabolic syndrome?

II".ﬂaturitas. 2017 Mar.87:61-65. doi- 101016/ maturitas 2016.12.010. Epub 2017 Jan 10.

Vasomotor symptoms and metabolic syndrome.

Tuomikoski P', Savolainen-Peltonen H2.

# Author information

Abstract

A vast majority of menopausal women suffer from vasomotor symptoms, such as hot flushes and night sweats, the mean duration of which
may be up to 7-10 years. In addition to a decreased quality of life, vasomotor symptoms may have an impact on overall health. Vasomotor
symptoms are associated with overactivity of the sympathetic nervous system, and sympathetic overdrive in turn is associated with metabolic
syndrome, which is a known risk factor for cardiovascular disease. Menopausal hot flushes have a complex relationship to different features
of the metabolic syndrome and not all data point towards an association between vasomotor symptoms and metabolic syndrome. Thus, it is
still unclear whether vasomotor symptoms are an independent risk factor for metabolic syndrome. Research in this area is constantly evolving
and we present here the most recent data on the possible association between menopausal vasomotor symptoms and the metabolic
syndrome.
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Filomena Trindade, MD, MPH

IMPORTANCE OF LABORATORY
EVALUATION

* Not all overweight individuals are insulin-resistant,

* Not all normal-weight individuals are insulin-
sensitive.

* Not all insulin-resistant individuals develop
diabetes.

*How can we idenftify those aft riske
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« Compared with a glucose level of 4.2 mmol/l (76 mg/dl), @
fasting and 2-h glucose level of 6.1 mmol/dl (110 mg/dl) and
/.8 mmol/l (140 mg/dl) was associated with a relative
cardiovascular event risk of 1.33 and 1.58 respectively.

« CONCLUSIONS: The progressive relationship between
glucose levels and cardiovascular risk extends below the
diabetic threshold.

Coutinho M, et al. The relationship between glucose and incident cardiovascular events.
A meta regression analysis of published data from 20 studies of 95,783 individuals followed
for 12.4 years. Diabetes Care, 1999. 22(2): p. 233-40. N N

"

Filomena Trindade, MD, MPH 6



“The predictive value of HbAlc for fotal
mortality was stronger than that
documented for cholesterol concentration,

body mass index and blood pressure.”

Khaw KT, et al. Glycated haemoglobin, diabetes, and mortality in men in Norfolk cohort
of european prospective investigation of cancer and nutrition (EPIC-Norfolk). BMJ, 2001. ’. N

322(7277): p. 15-8. ® O
N
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Filomena Trindade, MD, MPH ‘



HOMA-IR

e Homeostatic Model Assessment-Insulin Resistance

e Calculation based on plasma levels of:
* Fasting glucose and Insulin
* Used to assess insulin sensitivity

Filomena Trindade, MD, MPH 6



Published online: f‘{uﬂuc‘t 1.2013
Insulin Resistance and not BMI is the Major Determinant of Early

Vascular Impairment in Patients with Morbid Obesity

Graziana Lupatielli', Stefano De Vuono!, Marcello Boni®, Rony Helou!, Massimo Raffaele Mannarino’,
Anna Rita Roscini', Abdalkader Alaeddin', Matteo Pirro and Gaetano Vaudo'

Hinrernal Medicine, Angiology and Atherosderosis, Department of Clinical and Experimental Medicine, University of Perugia,

Perugia, lealy

1Sur1__r_|"trl\«' Dieparrment, San Giovanni Battista Hospial, Foligno, lealy

Afm; Several factors contribure to the development of atherogenesis in patients with obesity. The aim
of our study was to evaluate the different roles of insulin resistance, strictly correlated to visceral adi-
po&itv, and the body mass index (BMI), an estimate of overall adiposity, en early vascular impairment
in patients with morbid obesity.

Mfﬂﬁladx We enmlled 65 mnrl:udh obese mh]ccﬁ [B’VH 44. 617 kw’mli Tullfhcn were free uf prﬂmus

"In the presen’r s’rudy omong ’rhe morb|dly
obese subjects, early vascular impairment
was predicted by the HOMA-IR, which is

strictly related to visceral fat

the HOMA-IR, not BMI, may be more
suitable for identifying individuals with
higher cardiovascular risks".




Normal

AsspeEied with oplimal insufin sensiivity and
EUCOSE reguIation. Agiponectin level 15 optimal
thiss providing crucial prateclion against msulin
resistance, diabetes, and CV disease With
favorabie levels of adipenectn, fasting plucose
and msulin, nsk of develaping diabeles =
typically very low

At this stage, maintenance of healthy
dietary and lifestyle measures 15
recommented.

Disease Progression

Adiponactin “

KEY:

Graph
represents
patient's stage
of pre-diabetes

Body Mass Index {B#I)

26.4

Intervention = Maintenance of healthy diet & lifestyle
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OPTIMAL FUNCTION

Stages of Pre-Diabetes
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1 — DECLINING ADIPONECTIN

Stage 1 - Early Insulin Resistance
Stage 1 - Early Insulin Resistance

Stage 1 Disease Progression %

Stage 1 of of metabolic dysglycemia
represents early insulin resistance,
with adequate pancreatic beta-cell
compensation to maintain normal
glucose. Insulin level may be normal
or high. Adiponectin, which provides
protection against insulin resistance,
diabetes and cardiovascular disease
declines. Dyslipidemia may or may Insulin
not be present, including elevated
triglycerides and LOL-C, and/or low
At this stage, dietary and lifestyle
measures are usually adequate for

improving insulin sensitivity and . .
preventing progression to Stage 2. KEY: Adiponectin A Insulin I Proinsulin | P

Adiponectin

O
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-
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Filomena Trindade, MD, MPH
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ADIPONECTIN IS ASSOCIATED
WITH...

* |nsulin resistance
e Glucose intolerance
* Dyslipidemia

* Increased risk of vascular injury and

atherosclerosis

® Increased risk of diabetes mellitus

Flomena Trindade, MD, I\/\.PHl nfl O m m O Tio n
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Stage 1: Early Insulin Resistance
* Pattern recognition:

* LOW Adiponectin

* Normal or slightly high HOMA-IR

e ‘Normal’ Glucose. HbATC, Insulin, and Proinsulin
* “Normal” fasting blood sugar = < 100 mg/dL

* Blood sugar >87 mg/dL = progressive increase
of type 2 DM!

* Blood sugar < 81 mg/dL = low risk of DM

NEJM 2005;353:1454-62.

* Treat with diet, lifestyle, supplementation.

mena Trindade, MD, MPH
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KEY: Adiponectin ® Insulin CD Proinsulin @

Adiponectin > 2.7 mcg/mL

Insulin (Fasting) @ ( < 5.4 wU/mL

Proinsulin < 42 pmol/L
Flomena Trindade, MD,




STAGE 2: ELEVATED FASTING INSULIN

* Usually due to a combination of insulin resisfance and early
beta-cell mpairment

* 29.1 million cases of type 2 DM in the U.S., but 86 million cases
of ‘pre-diabetes’
* Pattern recognition:
* LOW Adiponectin
* HIGH or high-normal HOMA-IR
* HIGH Insulin, but normal Proinsulin
* Mildly elevated glucose and/or HbOA1C

* Treat with diet, lifestyle, supplementation, possible @,
pharmacotherapy. e ©o

¥

Filomena Trindade, MD, MPH 6
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TAGE 3 — ELEVATED PROINSULIN
Disease Progression —'

KEY: Adiponectin @ Insulin CD Proinsulin @

Filomena Trindade, MD, MPH
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age 3: Elevated Pro-Insulin-cont...
® Pattern recognition:
— LOW Adiponectin
— HIGH HOMA-IR
— HIGH Insulin, elevated Proinsulin
— HIGH Glucose & HbATC
— Pre-diabetes
— Fasting glucose 100-125mg/dL
— HgbATlc 5.4%-6.4%
— May or may not meet ADA definition for Type 2 Diabetes Mellitus
— Fasting Glucose > 125 mg/dL
— HgbAlc = 6.5%
®* Treat with diet, lifestyle, supplementation, and +/_ P
!

pharmacotherapy

Filomena Trindade, MD, MPH 6



onversion of Proinsulin to Insulin”

SIGNAL PEPTIDE

£430 [B49] R

o

g (cleavag
e)

C-PEPTIDE &
T0

@
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Flomena Trindade, MD, MPH
©2007 by National Academy of Sciences
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i C-PEPTIDE

e C-peptide is produced when proinsulin splits apart to form
insulin and C-pepftide

|
‘!4

e Increased levels reflect insulin resistance

Filomena Trindade, MD, MPH 6
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INSULIN CONCENTRATION AT 30 MINUTES AFTER
GLUCOSE CONSUMPTION HAS BEEN SHOWN TO BE A

GOOD MEASURE OF INSULIN SECRETION IN HUMANS.

Ludwig, David, et al; A novel interaction between

dietary composition and insulin secretion: effects on

weight gain in the Quebec Famﬂg Study. AJCN Feb ®
2008; 87:303-309. > W

Filomena Trindade, MD, MPH 6



G AND _2"HOUR POSTPRANoDI—jA}\‘
INSULIN FOLLOWING A 75 GRAM
GLUCOSE LOAD

e Postprandial

» Fasting )
¢ <10 HIU/ml e 30mMin<5/7.5 |J|U/m|
normal e 2 hour postprandial<25
uiu/ml
e > 10 plUu/ml normal
resistant e 30min = 57.5 resistant
o 2hr = 25 plU/ml resistant
Lab values based upon clinical experience L@,
and literature review B



—
AND 2 HOUR POSTPRANDIAL GLUCOSE
FOLLOWING A 75 GRAM GLUCOSE LOAD

e Fasting e 2 hour postprandial
¢ 70-99 mg/dl e 70-139 mg/dl
e NOrMaQl e normal
e 100-125 mg/dl e 140-199 mg/dl
e impaired glucose e impaired
tolerance glucose
« >125 mg/dl tolerance
« diabetes (i.e. 126 * >199 mg/dl
mg/dl or /mmol/L)  diabetes

Lab values based upon American Diabetes Association diagnostic criteria

Filomena Trindade, MD, MPH




TIAL LABORATORY
WORK-UP

e Adiponectin

e Proinsulin

« HgbAIC

e Fasting Insulin, and 30 min insulin after 75g glucose
load, 1 hour and 2hr insulin level

e Fasting glucose, 1 hour and 2 hr glucose after 75g
load

« NMR Lipoprotein Profile

« Comprehensive Metabolic Panel

« GGIP

 Uric Acid

e Breath fest (hydrogen and methane)

« Comprehensive stool test
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URIC ACID AND DM

* Meta-analysis

e High level of serum uric acid is independent of other
established risk factors... for developing type 2 diabetes.

High serum uric acid and increased risk of type 2 diabetes: a systemic

review and meta-analysis of prospective cohort studies.Lv Q, PLoS One.
2013;8(2):€56864. PMID:23437258

Filomena Trindade, MD, MPH




ADDITIONAL LABS

25-OH Vitamin D
Homocysteine
Lipoprotein (a)
CRP-HS

* Apolipoprotein B and Apoliproprotein Al

Gliadin Antibody

Celiac Panel

Celiac Genetic panel (HLA-DQ2 and DQ8)
Nutrient Analysis

LpPLA2

PAI-T

Inflammatory Cytokines: IL-6, IL.-8, TNF-alpha

RGSISTIH? Luo Z, Zhang Y, LiF, He J, Ding H, Yan L, Cheng H. Resistin induces insulin
resistance by both AMPK-dependent and AMPK-independent mechanisms in

Filomena Trindade, MD, MPH HepG2 cells. Endocrine. 2009 May 8.
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DDITIONAL LABS-CONTINUED

e Hormone Panels
e Toxic Profiles
e Infections

» Bacterial

» Atypical Bacteria

e Potential Pathogens?¢
e Parasitic

* Fungal
e Viral
 Reactivated
 Marker of Oxidative Stress
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IL-6, CRP-HS AND PAI-1

e Increased concentrations of interleukin 6 (IL-6) and
high-sensitivity C-reactive protein (hs-CRP) have
been associated with an increased risk of T2DM(1).
Elevated plasminogen activator inhibitor type 1 (PAI-
1) has also been found to be a predictor of the
development of T2DM(2).

1. Wang, X.; Bao, W.; Liu, J.; Ouyang, Y.Y.; Wang, D.; Rong, S.; Xiao, X.; Shan, Z.L.; Zhang, Y.; Yao, P.; et al.
Inflammatory markers and risk of type 2 diabetes: A systematic review and meta-analysis. Diabetes Care 2013,
36, 166-175.

2. Nakamuraq, T.; Adachi, H.; Hirai, Y.; Satoh, A.; Ohuchida, M.; Imaizumi, T. Association of plasminogen activator
inhibitor-1 with insulin resistance in japan where obesity is rare. Metabolism 2003, 52, 226-229. "‘

x ¥

Filomena Trindade, MD, MPH ‘




PLoS Cne, 2014 Jun 5. 9{6kef9250. doi 10,137 journal pone. 0099256, eCollection 2014,

Standardising the lactulose mannitol test of gut permeability to minimise error and promote
comparability.
Sequeira IR, Lente RG', Kruger MC', Hurst RD2

@ Author information The results indicate that between

Absract subject variation in the
BACKGROUND: Lactulose mannito! ratio tests are clinically useful for a3

for assessing mixing in the intestinal lumen. Variations between current| p ercen TG g € excre TI on Of Th e TWO
studies. We determined the optimal sampling period and related this to i SUQCWS WOUld be minimized a nd
METHODS: Half-hourly lactulose and mannitol urinary excretions were d Th e d iffere nces in Th e Te m pOfGl

administration of either 800 mg aspirin or placebo, in randomised order ;

assessed by the SmartPill in 6 subjects from the same population. Half- pCj'l"l'e 'S Of exc reﬂo N would be
on a basis of compartment transit time. The rate of increase or decrease mCIXimize d | f _I_he perio d o f

regression to assess the oplimal period of sampling.

KEY RESULTS: The between subject standard errors for each half-hourl CO”eCﬂOH Of Urine Used in C”niCC”
guantity of each sugar excreted with ime was optimal and the differencs TeSTS Of SmCI” inTeSﬂnC” permeqb””y

the period from 2%4-4 h after ingestion. Half-hourly lactulose excretions .
mannitol were unchanged as was the temporal pattern and pericd of lowiNAdei L restricted to 2K-4 h pOST
CONGLUSION: The results indicate that between subject variation in thellg osage. This period corresponds to
differences in the temporal patterns of excretion would be maximised if :
permeability were restricted to 2'4-4 h post dosage. This period correspd a pe”Od When The COlU mn Of
probes is passing from the small to the large intestine. d|g eSTCI COﬂTQining The prObeS iS

PMID: 24801524  PMCID: PMC4047110 DO 10137 1oumal pone 0089256 pqssing from the small to the |C”'ge

intestine.




COMPREHENSIVE STOOL ANALYSIS
e Diversity
* Microbiology

« Pathogenic bacteria
e FUNQI

e Parasites
« Good bacteria

e Lactobacillus

e Bifidobacterium
e SCFA’s

* Proprionate
e Butyrate
o Acetate

e Pancreatic Function

Filomena Trindade, MD, MPH
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CHEA AND METHANOGENIC BACTERIA

 Methanobrevibacter Smithii-prominent archeon on GIT
* Produces methane from H2, CO2, SCFAs (acetate)
« Methane may influence transit & pH

e Implicated in constipation prevalent IBS, SIBO, obesity
and DM-type 2

e Methanogens cause more complete fermentation of
CBO'’s leading to higher production and absorption of
SCFA’s which can lead to obesity

Pimentel et al. Am J Gastroenterol Supp. 2012, vol 1:28-33

Filomena Trindade, MD, MPH



Insulin Resistance —
Changes in Lipid Fractions

Lipoprotein Subclass Particle Numbers:

D D QPP P |o|e o
Large | Medium Small IDL Large | Small Large| Med Small
VLDL VLDL VLDL LDL | LDL HDL | HDL HDL
\— 7 \ J \ J
~ ~" ~"
VLDL Parficle LDL Parficle HDL Particle

Number (VLDL-P) Number (LDL-P)  Number (HDL-P)

VLDL Size LDL Size HDL Size

Filomena Trindade, MD, MPH
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Journal of Clinical Lipidelogy (2007) 1, 583-562 114 )

Journal of

Clinical

Lipidology
Original Contributions
LDL particle number and risk of future cardiovascular
disease in the Framingham Offspring Study—Implications
for LDL management
William C. Cromwell, MD,* James D. Otvos, PhD, Michelle J. Keyes, PhD,
Michael J. Pencina, PhD, Lisa Sullivan, PhD, Ramachandran S. Vasan, MD,
Peter W. F. Wilson, MD, Ralph B. D’Agostino, PhD

a‘ﬁ

Filomena Trindade, MD, MPH 6
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Better survival
Lower risk

Low LDL-C
Low LDL-P
=1,249)

Worse surviva
Higher risk

High LDL-C
High LDL-P
(n=1,251)

Concordant
Discordant

3 4 5 6 7 8 9 10 11 12 13 14 15 16
Years of Follow-up

Cromwell WC et al. J Clin Lipidology 2007;1(6):583-592.
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Better survival

Lower risk
Low LDL-C
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ns1,249) Low LDL-P
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Worse survival \
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Concordant

Discordant

3 4 5 6 7 8 9 10 11 12 13 14 15 16 .
Years of Follow-up e’

Filomena Trindade, MD, MPH Cromwell WC et al. J Clin Lipidology 2007;1(6):583-592. 6
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ADA AND ACC CONSENSUS
STATEMENT IN PATIENTS AT RISK

A more accurate way to capture the risk posed by LDL
may be to measure the number of LDL particles directly
using nuclear magnetic resonance (NMR)

e “Many cross-sectional and prospective studies show that
LDL particle number is a better discriminator of risk than is
LDL cholesterol.”

 Measurements of apoB or LDL particle number by NMR
more closely quantitate the atherogenic lipoprotein load.

@

Brunzell JD, Davidson M, Furberg CD et al. Diabetes Care 2008;31:811-822 .k ’

Filomena Trindade, MD, MPH
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Circulation. 2014 Feb 4,120¢5) 553-61. doi. 10.1161/CIRCULATIONAHA 113 005873 Epub 2013 Dec 17.

Discordance of low-density lipoprotein (LDL) cholesterol with alternative LDL-related measures
and future coronary events.

Mora 3! Buring JE, Ridker PIM.

% Author information

Abstract

BACKGROUND: Low-density lipaprotein cholesterol (LDL-C) is the traditional measure of risk atfributable to LDL. Non-high-density
lipoprotein cholesterol (NHDL-C), apolipaprotein B (apoB), and LDL particle number (LDL-P) are alternative measures of LDL-
related risk. However, the clinical utility of these measures may only become apparent among individuals for whom levels are
inconsistent (discordant) with LDL-C.

METHODS AND RESULTS: LDL-C was measured directly, NHDL-C was calculated, apoB was measured with immunoassay, and
LDL-P was measured with nuclear magnetic resonance spectroscopy amang 27 533 healthy women (median follow-up 17.2 years;
1070 incident coronary events). Participants were grouped by median LDL-C {121 mg/dL) and each of NHDL-C, apoB, and LDL-P.
Discordance was defined as LDL-C greater than or equal to the median and the alternative measure less than the median, or vice
versa. Despite high LDL-C correlations with NHDL-C, apoB, and LDL-P (r=0.910, 0.785, and 0.692; all P<0.0001), prevalence of
LDL-C discordance as defined by median cut points was 11.6%, 18 9%, and 24 3% for NHDL-C. apoB, and LDL-P. respectively.
Amaong women with LDL-C less than the median, coraonary risk was underestimated for women with discordant (greater than or equal
to the median) NHDL-C (age-adjusted hazard ratio, 2 92; 95% confidence interval, 2 33-3 67), apoB (2 48, 2 01-3.07), or LDL-P
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Environ Health Perspect. 2016 Oct 7. [Epub ahead of print]

Chronic Exposure to Low Doses of Dioxin Promotes Liver Fibrosis Development in the C57BL6/J Diet-Induced
Obesity Mouse Model.

# Author information

Abstract
BACKGROUND: Exposure to persistent organic pollutants (POPs) has been associated with the progression of chronic liver diseases, yet the

contribution of POPs to the development of fibrosis in non-alcoholic fatty liver disease (NAFLD), a condition closely linked to obesity, remains
poorly documented.

OBJECTIVES: We investigated the effects of subchronic exposure to low-doses of the POP 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), an aryl
hydrocarbon receptor ligand, on NAFLD progression in diet-induced obese C57BL/6J mice.

METHODS: Male C57BL/6J mice were fed either a 10% low fat (LFD) or a 45% high fat (HFD) purified diet during 14 weeks and TCDD-exposure
groups were injected once a week with 5 pg/kg TCDD or the vehicle for the last 6 weeks of the diet.

RESULTS: Liver histology and triglyceride levels showed that exposure of HFD fed mice to TCDD worsened hepatic steatosis, as compared to
either HFD alone or LFD plus TCDD and the mRNA levels of key genes of hepatic lipid metabolism were strongly altered in co-treated mice.
Further, increased liver collagen staining and serum transaminase levels showed that TCDD induced liver fibrosis in the HFD fed mice. TCDD in
LFD fed mice increased the expression of several inflammation and fibrosis marker genes with no additional effect from a HFD.

CONCLUSIONS: Exposure to TCDD amplifies the impairment of liver functions observed in mice fed an enriched fat diet as compared to a low fat
diet. The results provide new evidence that environmental pollutants promote the development of liver fibrosis in obesity-related NAFLD C57BL/6J
in mice.

-
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POTENTIALLY TOXIC METALS

RESULT REFERENCE WITHIN VERY
METALS jafg creat RANGE REFERENGE RANGE | ELEVATED | ELEVATED

Aluminum 18 < 25 -—
Antimony <di = 8.8 ;
Arsenic 19 < 108 —
Rarium 2 < 7 —
Beryllium <dl % e
Bismuth <dl = Lo
Cadmium 0.4 2 AN il A ; S
Cesium 43 = 2 p—
Gadolinium <dl e A
Lt'.ﬂd n_4 = 2 —
Marcury 0.8 < 3 —
Nickel 4.1 = 10 =
e o = I T = i - S
Platinum <dl < !
Tellurium 02 L 0.3 —
Thallium 02 < 0.5 —
Thorium <dl [< .03
Tin 02 = 9 . i G
Titanium NA E 13
Tungsten <dl g 04
Uranium <d| < 0.03

RESULT REFERENCE

magidL RANGE 25D LOW 15D LOW lm 15D HIGH 25D HIGH

Creatinine 65.4 45 225 e
Comments:
Date Collected: pH upon recelpt: Acocptable Collection Peried: timed: @ hours
Date Beceved: 12072010 =gl less than detection limit Volume: 1600 ml
Date Completed: 12/12/2010 Provoking Agent: DMSA Provocation:
Methed: ICP-M8
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e Viral
» Reactivated

e Bacterial
e Atypical Bacteria

* Fungal
e Parasitic
» Endodontic Infections

:
i

INFECTIONS
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TREATMENT




Filomena Trindade, MD, MPH

Diet/Nutrition Protocol
e Sugar
e Trans and saturated fats

e Polyunsaturated omega 6 oils (except GLA)
» Toxins

e Low fiber

Food allergies/Sensitivitiese
e Elimination Diet
» (Gluten, Dairy, Soy, Corn, Nightshade family)

Dysbiosis/Altered Gut Microbiota/Leaky Gut
e 4R

Toxins in environment/home?

Hormone Imbalance?

Stress at work/home? or Toxic Relationshipse
Nutrient Deficiencies?

Unhealthy Habitse

Infections?e Consider occult--dental

127




HOW DID THIS PERSON DEVELOP
INSULIN RESISTANCE?®

o Consider the Following:

Food allergies and/or sensitivities

Dysbiosis, leaky gut and gut microbiota

Toxins (POP’s, heavy metals, pesticides, endogenous)
EMF/Dirty Electricity

Food additives or excesses

Digestive Insufficiencies

Oxidative Stress

Mitochondrial dysfunction

Obesity

Stress or adrenal fatigue/dysfunction

Lack of sleep

Hormone imbalances

Infections (bacterial/fungal/viral/parasitic and occult-dental)
Nutrient deficiencies/excesses

Rx Drugs (statins, PPI’s,...) ".'

Genetic predispositions/snp’s ré
More than one cause? Copyright 2012, Filomena Trindade, MD, MPH .
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My Approach

Nuftritional Support with wholesome food (fresh, whole, unprocessed, organic,
colorful, high fiber, with nuts, seeds and omega 3's) and fermented.

» Digestion

e Eliminatfion Diet
e personalize

e Decrease Insulin Stimulation

« Address the underlying cause/causes
 Lifestyle Modification

» Exercise/Movement

e Sleep

o Stress

* Modify/address gut microbiota

« Targeted Supplementation
e Food is the foundation

e Mind-body-spirit connection "‘
« Support

Filomena Trindade, MD, MPH 6
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ANAGEMENT FOR THE .
ATIENT WITH INSULIN RESISTANCE

» Decrease insulin stimulation.
o Dietary modifications which decrease insulin release:
- Fiber
- '‘Good’ (vs. ‘bad’) fat
- ‘Good’ (vs. ‘bad’) carbohydrates
Protein at every meal

» Elimination of most inflammatory food:
»  Wheat, dairy, soy, corn, nightshades....

» Modify Gut Microbiota
» Food first
» Fermented Foods
» Probiotics/prebiotics

» Increase cellular responsiveness to insulin.
o Agents that modify insulin responsiveness at the cellular level:

Spices
* Herbs
- Chromium
- Vitamin D
- Magnesium @
- Omega-3

Filomena Trindade, MD, MPH 6
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E‘ GLYCEMIC INDEX AND GLYCEMIC LOAD

e Foods that have a low Gl invariably have a low GL, while
foods with an intermediate or high Gl can range from a
very low 1o very high GL, depending on usable
carbohydrate in a serving.

* Therefore, one can reduce the GL of the diet by limiting
foods that have both a high Gl and a high carbohydrate
content.

 The GL then allows for the assessment of the ‘quantity’ as

well as the ‘quality’ of the carbohydrate intake in the diet.
0%

"

Filomena Trindade, MD, MPH 6



INDIVIDUALS WITH HIGH INSULIN RESPONSE
TO GLUCOSE ARE MOST SENSITIVE TO
EFFECTS OF GLYCEMIC LOAD

Ludwig DS. The glycemic index: physiological mechanisms relating to obesity,
diabetes, and cardiovascular disease. JAMA. 2002;287:2414-2423.

Ludwig DS, Ma?jzoub JA, Al-Zahrani A, Dallal GE, Blanco |, Roberts SB. High
glycemic index foods, overeating, and obesity. Pediatrics. 1999;103:E26.
Filomena Trindade, MD, MPH
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LOW GL DIETARY SUGGESTIONS

e Total GL < 80/daily
» Fach meal should have a GL of 20 or less.
 Fach snack should have a GL of 10 or less.

* The addition of other food categories (animal protein, non
starchy vegetables, fat/oils, nuts/seeds, hon-carbohydrate
beverages and condiments) will not affect the GL.

* These other categories should be modified and limited as
necessary for specific health concerns.

Filomena Trindade, MD, MPH 6
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Adv Food Nufr Bes. 2013;68:257-71. doi: 10.1016/B978-0-12-394294-4.00014-5.

Kiwifruit, carbohydrate availability, and the glycemic response.
Monro JA'.

(= Author information
1 The New Zealand Institute for Plant & Food Research Limited, Palmerston North, New Zealand. john.monro@plantandfood.co.nz

Abstract
An appreciable proportion, about 10%, of the dry weight of kiwifruit consists of primary cell walls. About 80% of dry matter is available

carbohydrate consisting of glucose, fructose, and sucrose, and about 10% is digestible protein. The cell wall component, being nonstarch
palysaccharide, is undigested in the stomach and small intestine, so the component increases in relative concentration in the gut lumen where its
physicochemical properties may be important in modulating carbohydrate digestion and absorption. Released from the constraint of fruit structure,
the dietary fiber swells to four times its original volume during in vitro digestion. When the digested remnants are allowed to settle into a packed
but uncompressed state, as in the gut, they reduce the rate of glucose diffusion by about 40% and profoundly reduce digesta mixing, especially in
the presence of a low background of soluble viscous polysaccharide. An in vitro estimation of the glycemic index (Gl) of carbohydrate in kiwifruit,
and in vivo estimates show the carbohydrate to be of low Gl. On a whole fruit basis because of the high water content of kiwifruit, a 100g kiwifruit
would be equivalent to about 5g (1 teaspoon) of glucose in its effect on blood glucose; thus, kiwifruit have low glycemic impact and are suitable for
those with diabetes.

Copyright @ 2013 Elsevier Inc. All rights reserved.

PMID: 23394992 DOl 10.1016/B978-0-12-394294-4 00014-6
[Indexed for MEDLIME]
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PLoS One. 2014 Feb 28;9(2):290352. doi- 10.1371/journal.pone.0090352. eCollection 2014.

Effects of whole grain, fish and bilberries on serum metabolic profile and lipid transfer protein
activities: a randomized trial (Sysdimet).

Lankinen M'. Kolehmainen M2, Jasskeldinen T! Paananen J! Joukamo L7, Kangas A.J3, Soininen P“’, Poutanen KE, Mykkanen H1. Gylling HE.
Oresie M’, Jauhiainen M®, Ala-Korpela M2, Uusitupa M'®, schwab U™

%) Author information

Abstract

To Achieve Balance Start With
Diet & Supplement.

A diet rich in whole grain and low insulin response grain
products, fatty fish and berries alter plasma lipid profile
and improves glucose metabolism and markers of
endothelial function and inflammation . b

with increased concentration of large HDL particles, larger average diameter of HOL particles, and increased concentrations of large
HDL lipid components, even though total levels of HDL cholestercl remained stable.

CONCLUSIONS: The results suggest that consumption of diet rich in whole grain, bilberries and especially fatty fish causes changes
in HDL particles shifting their subclass distribution toward larger particles. These changes may be related to known protective

functions of HOL such as reverse cholesterol transport and could partly explain the known protective effects of fish consumption
against atherasclerosis.

TRIAL REGISTRATION: The study was registered at ClinicalTrials.gov NCT00573781.
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What Are We Putting in Our Food That Is Making Us Fat? Food
Additives, Contaminants, and Other Putative Contributors to
Obesity
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ARTICLE
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Artificial sweeteners induce glucose
intolerance by altering the gut microbiota
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UTRIENTS AND DIABETES RISK

e Diabeftic patients had lower intake of vitamin A, riboflavin
and vitamin B12.

* There was significantly lower intfake of minerals by diabetic
patients.

e Dietary carbohydrate and fat were positively correlated
with HOMA-IR and IL-6. Protein and dietary fiber intakes
were negatively correlated with HOMA-IR and |L-6.

Association of dietary factors with insulin resistance and inflammatory

markers in subjects with diabetes mellitus and coronary artery disease in ,.q

Indian population. Mahalle N, J diabetes Compications 2014 Jul- ® O

Filomena Trindade, MD, MPH AuQ;28(4):536-41. PMID:24746438 6 'Y
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High Fat Intake Leads to Acute
Postprandial Exposure to Circulating
Endotoxin in Type 2 Diabetic Subjects

1 2 H ;
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In conclusion, our data suggest that, in @
compromised metabolic state such as type
2 diabetes, a confinual snacking routine will
cumulatively promote their condition more
rapidly than in other individuals because of
the greater exposure to endotoxin.
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However, clinical stadies have also
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A Gut Feeling to Cure Diabetes: Potential Mechanisms
of Diabetes Remission after Bariatric Surgery

Youwng Min Cha

Depariment of lvkarnal Medcine Seaoul Katianad Tolvesky Collaga of Medcing, Seoul Eona

A cure for prpe I diabetes was once a mere dream bot has e become a tangible and achievable goal sith the nndforeseen noc.
cess of bariatric sungery in the treatment of both obesity and rpe 2 diaketes. Popular bariatric procedures such as Fouc-en-T
gastric bypass ard slesve gastrec tomyy exhibit high rates of diakbetes remission or marked imiprovement in ghocemic control. Hne-
ewer, the mechanizm of dishetes remission foll cwing thess procedures is still elusive and appears to be very complex and encom-
pl.-::mu}upl: anatoonical mdphfmlngﬂldmgs.lnﬂ:ulmd: calocie r:ﬂ:nl.‘h.n:ln.uupuu'llnﬂ E-m]] function, :u'uprm'nd.u:l.—
mulin sensitivity, and alberatiors in gut phvsiology, bile acid metabalism, and gut microbiota are reviesed as potential mecha-
nizmns of diabetes remission after Roux-en-¥ gastric bypass and sleeve mpaireciomy

Keywords Bariatric sargery; Disb etes melliine, cepe 25 Cbesityn, Foux-en- Y gastric bypass; Sleeve gasireciomy

TN TRODVUCTTON

A potertial cure for disketes has arisen in an nnexpecied way
As digheologists, we have tried ta determine the patho phyesial -
ogy of type 2 diaketes sothat we can normalize glocose homea-
stasis without using any oralor injecie d medications. However,
the resalis of cur ceaseless eforts Jeave us far from a cure. With
heart-aching disappoiniment in mind, we have practiced with-
ina paradigm of “care ot cure” which suggests that a cure is
impossible 1o attain but that care is currenily the best option. In
1555, D, Pories published a paper with a somewhat provaca-
tivee title, “Who would hawe thonght it? An operation proves oo
ke thie mast effective therapy for adult-onset disbetes mellitus
J1]7 A that vime, Dr. Paries observed a drastic improvernent in
blood ghicose Jevels afier Boux-en-¥ gastric bypass (BEYGR] in
This weas the carli li afap ial diabetes cure by sur-
gical erzatrnent. In a meta-anahsis perbormed in 2004 incled -
ing approximately S000 patients with prpe 2 didbetes [2], dia-
beetes remission was chserved in TE.8% of cbese patients with

type 2 diabetes who underveeni any type of bariatric surgery
Haowever, diabetes remission rates differed according to the
type of surgery that patients received (4795 for gosiric bared-
ing. T16% for vertical handed gastroplasty, 53.7% far RYGE,
and 58.9%. for bilicpancreatic diversion [BFD] ) [2], whidh im-
plies that the mechanizm of diabetes remission is complex and
encompasses a variety of anatomical phy siclogical, and malec-
ular changes In a recent randormized cantralled trial with chese
type 2 dinbetes patients [3], the rate of dishetes remission {de-
fined s a Fasting glucose Jewel of < 100 mgid L and an hemoglo-
bin Alc (HbAL) level of <65% with no antidiabetes medica-
5% with BPDL [n al-year randomized contralled trial in chess
patients with uncoriroled type 2 dishees [4], both BAGEE and
sleeve gastrectomy (5G] achieved improved glycemic comral,
defined as an HbA e lewel of <&0%, more frequently (42% and.
A7 of patients, respectively) than medical therapy alane (12%
af patients | Therefore, bariatric surgsry has evoleed inko met-
abolic/diabetes surgery Furthermore, the benshis of bariatric
surgery extened far beyond glycemic contral. In the Swedish

Cornegponding authior: Taung Min Cho
Depariment of Iniarnal Mecdcing, Seoul Kathand Tnlvesky Collags of
Sfedidng. Led D aehak-ro, [onane-gn. Secul 110-744, Eara

E-mait

'ﬂhhﬂﬂrﬂ.mnﬂu disivieried ude B-hmd’ih:—-ﬂ-:m.u-

iributicn - r.ua—_,.. Sy Lovd

--kﬂ-rmﬂl: dimrik asd s
whqﬂ-«*nmm g i

Coprright & 2014 Eorean Dlabsizs Asseclation Titp:Ne-dmiorg




Nutr Hosp. 2014 May 1:29(n05)-1103-1108.

HYPOCALORIC DIET ASSOCIATED WITH THE CONSUMPTION OF JAM
ENRICHED WITH MICROENCAPSULATED FISH OIL DECREASES INSULIN
RESISTANCE.

Sopares de Qliveira Carvalho AP1, Kimi Uehara SE, Nogueria Netto JF3, Rosa G4,

# Author information

Abstract in English, Spanish

Background: The metabolic syndrome is related to the increase in cardiovascular diseases.

Polyunsaturated fatty amds from fish oil help in reducmg cardlovascular nsk factors and are natural
bindings of PPAR, .
microencapsulatgyiy hypocolonc d|e’r ossocm’red WITh the

conducted a rang

L consumption of microencapsulated fish
skl Oil Was effective in reducing blood

oil containing 0.4

slssdild Olucose, insulinemia and insulin resistfance

t-test was used
considered p < 0 N WOmen W|Th MS.
significant reduction oT t ]
microencapsulated fish oil group after 90 days, as opposed to the placebo group. We also observed
reduction of the systolic arterial pressure in the microencapsulated fish oil group. Conclusion: A
hypocaloric diet associated with the consumption of microencapsulated fish oil was effective in reducing
blood glucose, insulinemia and insulin resistance in women with MS.
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Personalized Nutrition by Prediction of Glycemic
Responses

Graphical Abhstesact Aarifvors

Dbl Sy, Tad Mowrerr, Mo Zearasrs, ..,
Fasmir Hafnewrsy, Eraey Bersacr, Erae Seggal

Memsisre personal p-.ml
toatures for B0 pecpbe m:punm :
TS PR e

St &h\\k jf -t Together, our
|_;3 results suggest that
T personalized
i i i M diets may

o MUH

P S e successfully modify
Highlights

e s —— |\ O te d

Ll (©OStOrandial

e |00 d glucose and

N 15 Metabolic
consequences.

Foreorard WL B 305, SelE TSI, 1O S st
Crpoaticrd B ememerrEnesr 19, SO =010 EEaorgdeer inne
e o ke i g DL Y S el T ETT L  T




Filo

FOOD

 More than two-fold increased risk of type 2

diabetes was determined for subjects eating
faster vs. subjects eating slower.

Fast eating and the risk of type 2 diabetes mellitus: a case-
control study.Radzeviciené L, Clin Nutr. 2013 Apr;32(2):232-5.

PMID:22800734
mena Trindade, MD, MPH

SLOW DOWN AND CHEW YOUR
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DRINKING SODA AND DIABETES RISK

» Drinking one 12-ounce sugar sweetened soft drink a day
can increase the risk of type 2 diabetes by 22%.

Consumption of sweet beverages and type 2 diabetes incidence in
European adults: results from EPICInterAct. Diabetologia. 2013
Jul;56(7):1520-30. PMID:23620057
Filomena Trindade, MD, MPH
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EXERCISE

» Alters skeletal muscle metabolism and improves glucose
uptake.

* Reduces low-density lipoprotein, raises HDL.
e Lowers blood pressure.
e Reduces inflammation and oxidative siress.

Klein S, Sheard NF, Pi-Sunyer X, et al. Weight management through lifestyle modification for
the prevention and management of type 2 diabetes: rationale and strategies. A
statement of the American Diabetes Association, the North American Association for the
Study of Obesity, and the American Society for Clinical Nutrition. Am J Clin "‘
Nutr.2004;80(2):257-263. Review. ‘ .

¥

Filomena Trindade, MD, MPH 6



IMPORTANCE OF LIFESTYLE

* Diabetes Prevention Program Research Group — 2002
study

» 3234 prediabetics were randomized to placebo,
metformin, or lifestyle modification (>7% weight loss and
>150 min/wk of physical activity) for 2.8 years.

e Results: Compared to placebo...

e Lifestyle intervention decreased incidence of type 2
DM by 58%.

* Metformin decreased type 2 DM by only 31%.

(Knowler WC. N Engl J Med. 2002; 346(6):393-403.)
Filomena Trindade, MD, MPH ‘k‘
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“What fits your busy schedule better, exercising
one hour a day or being dead 24 hours a day?”

Filomena Trindade, MD, MPH




J Physiother. 2011;57(3):173-8. doi: 10.1016/51836-9553(11]70038-8.

Twenty minutes of passive stretching lowers glucose levels in an at-risk population: an experimental study. 148
Nelson AG', Kokkonen J, Arnall DA,

# Author information

Abstract
QUESTION: Can passive static stretching lower blood glucose in an at-risk population?

DESIGN: Randomised, within-participant experimental study.
PARTICIPANTS: 22 adults (17 males) either at increased risk of Type 2 diabetes or with Type 2 diabetes.

INTERVENTION: The participants reparted to the laboratory 2hr after eating a meal, and drank 355ml of fruit juice (~43g carbohydrate). Thirty
minutes later, they underwent either a 40min passive static stretching regimen or a mock passive siretching regimen. Stretching consisted of six
lower body and four upper body static passive stretches. For the mock stretches, the same positions were adopted, but no tension was applied to the
musculature.

OUTCOME MEASURES: Blood glucose levels for both the stretching and mock stratching were analysed from a finger prick sample using a
hand-held glucometer. Values were obtained at baseline {Omin), during the regimen (20min), and after the regimen (40min) on both study days.

RESULTS: Compared to mock strefch, stretching resulted in a significantly greater drop in blood glucose at 20min (mean difference 28mg/dL, 95%
Cl 13 o 43; or 1.57Tmmol/L, 95% C| 0.72 to 2.39). This effect was also statisfically significant at 40min [mean difference 24mg/dL, 95% C1 9 to 39; or
1.35mmaoliL, 95%

SERRLIO These results suggest that passive
g static stretching of the skeletal muscles
e May be an alternative 1o exercise to help @

lower blood glucose levels.

Filomena Trindade, MD, MPH



Effects of the gut microbiota on
obesity and glucose homeostasis

Thomas Grainer and Fredrik Bickhed
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Obesity and the gut microbiota: does up-regulating colonic
fermentation protect against obesity and metabolic disease?
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Abstract Obesity

experienced a dramat
the 1980s, with obe
hand, the adoption

carbohvdrate fermentauon ar z
impact on a number of mammealian phymologlcal fu.nctlons
linked to obesity. The aim of this review is to present the
evidence for a characteristic “obese-type”™ gut microbiota
and to discuss studies linking microbial metabolic activities
with mammalian regulation of lipid and glucose metabo-
lism. thermogenesis, satiety, and chronic systemic inflam-
mation. We focus in particular on short-chain fatty acids
(SCFA) produced upon fiber fermentation in the colon.
Although SCFA are reported to be elevated in the feces of

Introduction

Obesity is now considered among the top public health
issues worldwide. In many countries, obesity rates reported
before 1980 were below 10%, whereas nearly half of the
Organization for Economic Co-operation and Development
{OECD) countries now report 50% or more of the popu-
lation as being overweight, with the percentage obese
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The authors performed a controlled-feeding trial based on a
small subject cohort (10 subjects), which was randomized,
subjected to high-fat/low-fiber or low-fat/high-fiber diets and
sampled over 10 days. The results showed that microbiome
profiles clearly changed within 24 h of the diet, while the
“enterotype” identity remained stable, indicating that long-
term d|e’r IS s’rrongly related with specific “enterotypes.”
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Diabetes Metab Res Rev. 2016 Feb;32(2):143-68. doi; 10.1002/dmrr.2665. Epub 2015 Jul 1.

Probiotics as beneficial agents in the management of diabetes mellitus: a systematic review.
Razmpoosh E', JavadiM', Eitahed HS?®, Mirmiran P*”.

+ Author information

Abstract
Probiotics have been suggested to play an important role in the management of diabetes. We conducted a systematic review on the role of probiotics
in modulating parameters related to diabetes in animal and human experiments. We searched Pubmed, Scopus and Cochrane central until June
2014, concerning the Effects of pmbmtms on hyperglycemna hyperlnsu]mawa and their anti- dnabetlt: efficacies by mndulaimg the actlwtms of
proinflammatory and

eviowed for elgity, Ve found ’rho’r prob|0|’rcs hove beneﬂcml effec’rs on |

were, In pariculer 15t 41y, ceamic controls, as all human studies showed significant
studies showed signifi

blood glucose, giycatd Feductions in at least one of the primary outcome

significant changes il endpoints which were the levels of fasting plasma glucose,

umy one human and ¢ . .
postprandial blood glucose, glycated haemoglobin,

demonstrated benefic

parameters, although, INSUIIN, INSUliN resistance and onset of diabetes
© 2015 John Wiley & Sons, Lid.

Copyright © 2015 John Wiley & Sons, Lid.




T PLOS |+

o B acoess Fresiy

-

Microbial Reprogramming Inhibits Western Diet-
Associated ObESIty
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Effect of Lactobacillus gasseri BNR17 on Article
Overweight and Obese Adults:
A Randomized, Double-Blind Clinical Trial

Seung-Pil Jung*, Keun-Mi Lee, Ji-Hee Kang', Sung-11 Yun', Han-Oh Park’,

2 e
Yong Moon’, Jong-Yeon Kim®
Department of Family Medicine, Obesity Clinic, Yeungnam University College of Medicine, Daegu; "R&D Center of
Bioneer Corporation, Daejeon; “Department of Health Administration, Namseoul University, Cheonan; *Department
of Physiology, Center of Metabolism and Obesity, Yeungnam University College of Medicine, Daegu, Korea

Background: Lactobacillus gasseri BNR1Y is a type of probiotic strain isolated from human breast milk. A study was
reported regarding the fact that BNR17T was an inhibitor of obesity and diabetic activities in the human body through
presvious animal experiments. This study was furthered to investigate the effect of BNR17, a probiotic strain isolated from
human breast milk, on obese and overweight adults.

Methods: Sixty-two obese volunteers aged 19 to 60 with body mass index = 23 kg/m” and fasting blood sugar = 100 mg/dL
participated in a placebo controlled, randomized, and double-blind trial. For 12 weeks, 57 participants were given either
placebo or BNR17 and were tested by measuring body fat, body weight, various biochemical parameters, vital signs, and
computed tomography at the start of the study and at weeks 4, 8, and 12, The subjects assumed usual daily activities
without having to make behavioral or dietary modifications during the course of the study.

Resulis: At the 12th week, a slight reduction in body weight was noted in the BNR17 group, but there were no significant
weight changes between groups. Decrease of waist and hip cimumferences in the BNR17 group was more pronounced
than those in the placebo group. The two groups had no special or severe adverse reactions.

Conclusion: Despite there being no change in behavior or diet, administration of only the supplement of BENR17 reduced
weight and waist and hip circumference. However, there were no significant differences between the two groups. These
findings warrant a subsequent longer-term prospective clinical investigation with a large population.

Filomena Trindade, M

Keywords: Probiotics; Obesity; Metabolic Disorders; Human Breast Milk




The primary
findings of the
present study are
that L. Casel
ingestion markedly
prevents rats from
the onset and

development of
glycemia in both
fasting and
postprandial 2 h
blood glucose
levels, as well as
OGIT levels.
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Lactobacillus casei reduces
suscepfibility to type 2 diabetes via
microbiota-mediated body chloride ion

influx
Yong Zhang, o Guo, Sianin Guo, Giwen He, He L, Yogn Song & Hepng Ehang®

Ky Loy of Duiry Bokichslqiy ond Engiisering. Bdut dficn Minciiny of P Ching, Depetment d Foal S os cnd
g g, Imer Ui by, Helet 09001 8 F B (hine

Gtk radiertamediated ko - grade nflammation s drsalvedin e anser ol fpe 2dlabetes (T2 M) Inthis
ﬂ.weumd a high fat sucrose (HFS) diet indoced pre inmlin resktance and a love dose ST HFS s

a1 study the effectand medhanism of Lacwfaaliing casg Zhang in protecting against TIM onser.
Hyperghrcenuia vas favarabdy suppressed by L cesed Zhang treatment. Sareaer, the hyperghoemia was
conneded with frpe ! immune respo e, high plasma b e acids and arine chlorkde lan kes Thisch arkde om
kass wan aignifiantly prevended by L cese via apregulating of Ghlaride ke dependent genes (CR01-7,
CafyPael, S LC20A L SUCI0AN, DA BA AT, Hestraphic dand PN A shifl inthe carcal micraflara,
particulardy the reduction of bile woid Ta dehpdro v ating bacieri a, and fecalb e iwad pro Al aleso occurred.
These change cvincided wth organ clorile Influx Thus, we postulate that the prevention of TIDM onset
by L ocma dhang meav be via o midorob ot hased b{kuﬁ.cﬂnrjﬂeiﬂm# e han e

bemyamoadated T20M has drawn moch sclentc atten®on, & evident by the mpldly incrsising

momabaer of pabished mestigaions Data abowed fun the wiordd popuinion s fong 4 ssg in

TI0M ax el az madnsduads with predidheses due o ropid changs i Weyie® Thue beeh smasegges
iy bt dhee preemtion and Testmend of dibess are nesdad, evpecially dn the disary aspect

Lk cdiresct by amseos it ol woth it asim al s rodaosa. Thene b growing interes o anderstanding thechangaad
o mirabion in e contexd of dabetes In recen pears. mefagenomics has opened 4 fsew era of ookl
ooy 1hat hasalowead desper umderstandingg of micobiome assocated hypendfoema ™' On the atherhand, 0
I prrepoee i hath ggh fan die indocea bow grade snfla et bon throogh med e ng micraflors andshos ncreaea
lipopoiysac charsdea {LPE} and in tam T devetopmend of metabolic s’ Mode wjereatinggy,
comomensal ricrekanta and related Bde acids prodle conld e rapidy redhaped Sy dlsary aeration’, b how
the pahagensi of T2 reltes with the interacton beswien bile aods and dhlorde jom woranely smnadied This
aspeset i oof pa o cala T n et B et bale 2ok and choride sore canactad & reguiading sipna g mobeoriles
for metaholic homertasn®”

Sewral sndea have alen shown tha probestis pmdnots oould rapalase the Blood glooose: level in dlbese
numan®™ Koreover, [ cosd Shunota s Been reporied 10 reduace Blood glocoss beweld shrongh redacing Spapo.
Tymaachiansde dinding protem ™, One reearch sbowed that K el 426 cold pevent mice Troom oy
indaced TEM theoagh an mmprovenent of bacer!ad trandemzon and overall inflammatory stazas" Recendy,
the g o robe, Akkeronasaa o acke dphils, exhibisad an meulin redsance reducngeFod and may kave pooen-
18ad ape B oy G TAOMT

Ly prewo o ressach ghowed that L cesl fhang could am = mpatred glacose tolsrance in mata dae in
alered microbiom comipos on wiach led fooan opregaation of osecaicin el The alms of ihe possent stody
yoiere S Errve st whether prokiodsc 1L e U an g sappbe s atinn oo 3 p revent the vy sam s of ot modelaf
TZ0M and idenofy o mecharmoms.

Mathods
Ay and ey The s v soproeved by Se A el Camand U Comoeme asdmmer Mo mga g Ageteabsral Unives iy =
tHahioe, (o AlL d chacx weth e gualdrs Make grrga-dawey (iliiran, s waghd

BT EEEOATE | A AR | DOG 101 D08 e mptis A4 1




Mediators Inflamm. 2014,2014:348959. doi: 10.1155/2014/348959. Epub 2014 Mar 26.

Effect of probiotic (VSL#3) and omega-3 on lipid profile, insulin sensitivity,
inflammatory markers, and gut colonization in overweight adults: a
randomized, controlled trial.

Rajkumar H'!, Mahmood N', Kumar M', Varikuti SR', Challa HR', My AddITIOﬂ Of Om690-3
@ Author information fGHy acid with VSL#3
Abstract had more

To evaluate the effects of probiotic (VSL#3) and omega-3 fatty ac pI’OﬂOU nced eﬂ:ec_l_

and inflammation, we conducted a clinical trial in 60 overweight (Bl
years. After initial screening the subjects were randomized into fou i 1
groups received, respectively, placebo, omega-3 fatty acid, probic On HDL' InSU“n
probiotic, for 6 weeks. Blood and fecal samples were collected at | Se HSITIVITy A ﬂd hSC R P 5
probiotic (VSL#3) supplemented group had significant reduction in
and VLDL and had increased HDL (P < 0.05) value. VSL#3 improveansulin sensivity (F = L),
decreased hsCRP, and favorably affected the composition of gut microbiota. Omega-3 had significant
effect on insulin sensitivity and hsCRP but had no effect on gut microbiota. Addition of omega-3 fatty
acid with VSL#3 had more pronounced effect on HDL, insulin sensitivity and hsCRP. Subjects with low
HDL, insulin resistance, and high hsCRP had significantly lower total lactobacilli and bifidobacteria
count and higher E. coli and bacteroides count.
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Manipulating the gut microbiota to maintain health and
treat disease
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Prebiotics act to
enhance the
growth and/or
activity of bacteria
that are resident in
the colon, acting as

growth substrates to
selectively boost
numbers and/or
activities of
particular bacteria.




MANY PHYTOCHEMICALS WORK
AS TISSUE SPECIFIC KINASE
RESPONSE MODULATORS (SKRM'S)

Filomena Trindade, MD, MPH
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Dietary Recommendations for Insulin Resistance
Beyond Macmnutrients Minich and Bland, Nutrition Reviews 2008 66(8):429-444.

Filomena Trindade, MD, MPH
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Suboptimal diet
74% in US = NHANES N= 2000

Processed foods

Rushed eating (no “rest & digest”)

Poor soll, crop handling, including
travel fime to market -significant loss
of nutrients

USDA National Agriculture Library: Nutrient Changes over Time:
Frequently Asked Questions . J Am Coll Nutr. 2004;23(6):669-682
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Quantification and Speciation
of Mercury and Selenium in Fish
Samples of High Consumption
in Spain and Portugal

AnNA . CaBARERD,' CrISTINA CARVALHO,?
YoLanDa MapriD,' CamiLa BaTored,”

Sardines have the best ratio of
elenium/Mercury

evilualy human exposure s Bheyse elmenks @ ||-|'|J:;:l'| Al .C'|r|.“|.|.ll|f'|||a.||| m
Spain and Portugal. Atomic fluorescence specimoscopy | APS) ws apphed
itna cold vapor mode for fotal mercury |1':|.11-..‘|F~..'c|h|-n and wasz alsa
hyphenated to gas chromatography (GC) to achieve the speciation of
organomercurial species in fish samples. The results obtained show the
highest concentration of Hy in sworndfish and tuna (A7 £ 002 and 031 £
001 pg g, respectively), and g much lower omm o i sandins
rrackere] shad, and octopus (048 = 0002, 0033 + 00000, and 00242 D001
T4 !.j"‘ respectively). The determination of alkyl mercury compounds
revealed that 93-95% of mercury in the fish samples was in the organic
form. Methylmercury (Melg) was the only :Pt"_i:.'-h found in the thoes fish
species with higher mercury content

tum weas hagh s ek, sword fish, and bana

Total selennam comce
(A3 I, 047 = (102, agcd (192 + 0001 pg, ', respectivedy ), but low in mack-
cved shad and octopus (026 = (1401 and 013 2001 - nspectvely). Spe
dation of selenium compounds was done by high-performance liquid
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UTRIENTS KNOWN TO I\/IODIFY

INSULIN RESPONSIVENESS AT THE

» Chromium CELLULAR LEVEL
* Alpha-lipoic acid

« CoQI0

e Vitamin D

« Magnesium

e Vitamin C, vitamin E and other antioxidants

« Omega 3 fatty acids

e Curcumin

e Vanadium

. Serum kinase receptor modulators (SKRM's)

Filomena Trindade, MD, MPH
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* 600 to 1800 mg/day of alpha lipoic acid (ALA) can
Improve insulin sensitivity in patients with type 2 diabetes.

« 600-1200 mg/day of ALA may improve microcirculation
and diabetic polyneuropathy.

Jacob §, et al. Oral administration of RAC-alpha-lipoic acid modulates insulin sensitivity
in patients with type-2 diabetes mellitus: a placebo- controlled pilot trial. Free Radic Biol
Med, 1999. 27(3-4): p. 309-14.

Haak E, et al. Effects of alpha-lipoic acid on microcirculation in patients with peripheral “"‘.
diabetic neuropathy. Exp Clin Endocrinol Diabetes, 2000. 108(3): p. 168-74. rd

Filomena Trindade, MD, MPH ‘
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« 120 mg/day of Coenzyme Q10 improves glycemic control
and blood pressure in NIDDM

» 200mg of CoQ10 daily improved HgA1C and blood
pressure in NIDDM patients.

Singh RB, et al. Effect of hydrosoluble coenzyme Q10 on blood pressures and
insulin resistance in hypertensive patients with coronary artery disease. J
Hum Hypertens, 1999. 13(3): p. 203-8.

Hodgson JM, et al. Coenzyme Q(10) improves blood pressure and
Filomena Trindade, MD, MPH

. N
glycaemic control: a controlled trial in subjects with type 2 diabetes. Eur J .
Clin Nutr, 2002. 56(11): p. 1137-42.
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» Positive correlation of 25(0OH)D concentration with insulin
sensitivity.

* Negative effect of hypovitaminosis D on beta cell function.

» Subjects with hypovitaminosis D are at higher risk of insulin
resistance and the metabolic syndrome.

* Increasing 25(OH)D from 10-30 ng/mL can improve insulin
sensitivity by 60%.

Chiu KC, Chu A, Go VL, Saad MF Hypovitaminosis D is associated with insulin ‘
resistance and beta cell dysfunction. Am J Clin Nutr. 2004 May;79(5):820-5. “' ".

¥
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Cholecalciferol improves glycemic control in e
ltype 2 diabetic patients:a 6-month prospective
interventional study

This article was published in the following Dove Press journal:
Therapeutics and Clinical Risk Management

7 July 2017

Muber of times this article has been viewed

Am| Mohamed Nada' Background and purpose: To investigate the effects of vitamin D supplementation on glucose

Dalia A Shaheen? homeostasis and lipid profile in type 2 diabetic patients who have vitamin D deficiency.

Faculy of Medicine, Department "I“‘““,“ "Cholecalciferol helps improve blood
of Internal Medicine, Faculty of glycemic agy . .
Meticine, Department o Medil  cringlogy o gluc.:oseocon’rrol qnq choles’rero! proﬂ]e Ig)
Bochenitry Mansours UNNGTS s inex vitamin D3-deficient type 2 diabefic

ansoura, L . o

o of serum vi pohen’rs .

lipid profile : .
was calculated whenever fasting insulin (FI) was available. Forty-one patients (27 males and
14 females) were started on cholecalciferol replacement—45,000 units once weekly for 8 weeks
and then 22,500 units once weekly for 16 weeks. Calcium carbonate tablets 500 mg once daily
were also prescribed for the initial 2 months of treatment. Measured variables were reassessed

after 6 months of replacement therapy. During the trial, subjects were instructed not to change

their diabetes drugs or lifestyle.




» Epidemiological studies show that high daily Mg intake is
predictive of a lower incidence of NIDDM.

« Poor infracellular Mg concentration are found in NIDDM and in
hypertensive patients.

e Daily Mg administration in NIDDM patients and in insulin
resistant patients restores intracellular Mg concentration and
conftributes to improves insulin sensitivity and glucose uptake.

1. Barbagallo M, et al. Role of magnesium in insulin action, diabetes and cardio-
metabolic syndrome X. Mol Aspects Med, 2003. 24(1-3): p. 39-52

2. Guerrero-Romero F, et al: Oral magnesium supplementation improves insulin
sensitivity in non-diabetic subjects with insulin resistance. A double-blind placebo- .‘
controlled randomized trial. Diabetes Metab 2004,;30:253-258 " .

"

Filomena Trindade, MD, MPH 6
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High Dietary Magnesium Intake Is Associated with Low
Insulin Resistance in the Newfoundland Population

Farrell Cahill'®, Mariam Shahidi'®, Jennifer Shea', Danny Wadden', Wayne Gulliver’, Edward Randell?,
Sudesh Vasdev’, Guang Sun'*

1 Diwision of Medicine, Faculty of Medicine, Memarial Unhverssty of Mewfoundland. St John's, Canada, 2 Discipline of Lsboratory Medicne, Faculty of Medicine, Memoria
Uriversity of Newfoundland, St lohn's, Canada

Abstract

Background: Magnesium plays a role in glucose and insufin homeastasis and evidence sugaests that magnesium intake is
associated with insulin resistance (IR}, However, data Is inconsistent and most studies have not adeguately controfled for
critical confounding factors.

Objective: The study Investigated the assoclation between magnesium intake and IR In normal-weight (NW), overweight
[OW) and obese (O8) along with pre- and post- menopausal women.

Design: A total of 2295 subjects {530 men and 1705 women) were recruited from the CODING study. Dietary magnesium
Intake was computed from the Willett Food Fraquency Questionnalre (FFQ). Adiposity (MW, OW and O8) was classified by

“The results of this study indicate that higher dietary magnesium
intake is strongly associated with the attenuation of insulin
resistance and is more beneficial for overweight and obese
individuals in the general population and pre-menopausal
women. Moreover, the inverse correlation between insulin
resistance and dietary magnesium intake is stronger when
adjusting for %BF than BMI.”

ang thie Canadian Irstinute for Health Research [opemting grant QOP-77984 to Guang Sun). The Rindsrs had ro roie In ssudy destgn, data codecton and analysls,
dedizion by pubfsh, or preparaticn of the manuscripd,

Competing Interests: The authon have declansd that no competing inbenases gt
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— RECOMMENDATIONS

EMTomium: If using generally give 200mcg/daily if insulin
resistant. Likely most effective if deficient, but difficult to test.

e Vitamin D: Test 25(OH)D and supplement as appropriate (or
supplement 2000-5000) IU/daily

 Magnesium: Generally give 200-400 mg. Likely most
effective if deficient, accurate testing is cumbersome.
Supplementation if signs and symptoms of
deficiency/insufficiency.

« CoQI0 100-200 mg/day: Generally supplement in patients
with metabolic syndrome or diabetes if also hypertensive.

» Alpha lipoic acid: 600 mg bid if diabeftic or specifically if
have peripheral neuropathy. Likely useful at lower dosoge%w‘u.
«In.insulin resistant. °.




FROMIUM AND INSULIN -
RESISTANCE

e 92 pts with PCOS and infertility resistant to clomiphene

e “Chromium picolinate effectively reduced insulin resistant and
treated hyperinsulinemia as well as hyperandrogenemia”

e Randomized clinical trigl

Amooee, S. Metformin versus chromium picolinate in clomiphene citrate-
resistant patients with PCOs: A double-blind randomized clinical trial. ran
Reprod Med. 2013 Aug;11(8):611-8

Filomena Trindade, MD, MPH




Format: Abstract « Send to «

Arthritis Care Res (Hoboken). 2011 Sep;63(9):1295-306. doi: 10.1002/acr.20519.

Effect of oral vitamin C supplementation on serum uric acid: a meta-analysis of randomized
controlled trials.

Juraschek SF’1: Miller ER 3rd, Gelber AC.

= Author information
1 Johns Hopkins University School of Medicine, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland 21224, USA.

Abstract
OBJECTIVE: To assess the effect of vitamin C supplementation on serum uric acid {SUA) by pooling the findings from published randomized
controlled trials (RCTs).

METHODS: A total of 2,082 publications identified through systematic search were subjected to the following inclusion criteria: 1) RCTs conducted
an human subjects, 2) reported end-trial SUA means and variance, 3) study design with oral vitamin C supplementation and concurrent contral
groups, and 4) trial duration of at least 1 week_ Trials that enrolled children or patients receiving dialysis were excluded. Two investigators
independently absiracted trial and participant characteristics. SUA effects were pooled by random-effects models and weighted by inverse
variance.

RESULTS: Thirteen RCTs were identified in the Medline, ENBase, and Cochrane Cenfral Register of Controlled Trials databases. The total
number of participants was 556, the median dasage of vitamin C was 500 mg/day, trial size ranged from 8-184 participants, and the median study
duration was 30 days. Pretreatment SUA values ranged from 2.9-7.0 mg/dl (Systéeme International d'Unités [SI units]: 172.5-416.4 pmoles/liter).
The combined effect of these frials was a significant reduction in SUA of -0.35 mg/dl (95% confidence interval -0.66, -0.03 [P = 0.032]; 51 units:
-20.8 pmoles/liter). Trial heterogeneity was significant (I{2) = 77%, P < 0.C

reductions in uric acid in trials that were placebo controlled. “VITO m I n C C G n |Ower

CONCLUSIONS: In aggregate, vitamin C supplementation significantly lov

L] L] ’ ’
supplementation can reduce hyperuricemia or prevent incident and recurre Se rU m U rl C O C I d

Copyright @ 2011 by the American College of Rheumatology.

Comment in
Oral vitamin C supplementation and serum uric acid: comment on the article by Juraschek et al. [Arthritis Care Res (Hoboken). 2012]

PMID: 21671418 PMCID: PMC3168708 DOl 10.1002/acr.20519

(Indexed for MEDLINE] ~ Free PMC Article
FILOMENA TRINDADE, MD, MPH
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STRESS

 Autonomic dysfunction with sympathetic over-activity
exacerbates insulin resistance and lipid and glucose
metabolism and promotes central obesity.

e Techniques to enhance parasympathetic and reduce
sympathetic activity, such as yoga or meditation, can
have protective or even therapeutic benefit in
metabolic syndrome and diabetes.

Rosmond R, Dallman MF, Bjorntorp P. Stress-related cortisol secretion in
men: relationships with abdominal obesity and endocrine, metabolic
and hemodynamic abnormalities. ar.i

J Clin Endocrinol Metab. 1998:83(6):1853-1859. ® ©o
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RAYER, MEDITATION AND YOGA

 Religious participation predicted steeper ("healthier”) cortfisol
slopes at the 10-year f/u'

* Prospective 12 week study exploring yoga, meditation and
lifestyle intervention (YMLI) 2

» Looking cellular markers affecting aging (8-OH2dG, ROS,
cortisol telomere attrition and TAC, p-endorphin, IL-6, BDNF
and sirtuin-1)

* There was decrease in oxidative stress markers and cortisol,
and TAC, telomerase activity, p-endorphin, BDNF and sirtuin-1
increased

@

1. Health Psychol. 2016 Dec;35(12):1356-1363. e O
2. Oxid Med Cell Longev. 2017: 7928981 k‘
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Filomena Trindade, MD, MPH

“Don’t worry, be
happy!”
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Decreased heart rate variability is associated with higher levels of
inflammation in middle-aged men

“Autonomic dysregulation leading to

iInflammation may represent one common

pathway through which traditional risk

factors promote development of CAD

Filomena Trindade, MD, MPH

(Am Heart J. 2008 Oct;156(4):759.e1-7.)




HEART RATE VARIABILITY
(CONT.)

e Lower heart rate variability is associated with...
e Hypertension
 Abnormal cholesterol
« Smoking
e Physical inactivity
e Obesity
* Aging
e Inflammation
e Insulin resistance
* Hyperglycemia and diabetes

» Beta-cellimpairment & higher levels of
Proinsulin...

Filomena Trindade, MD, MPH
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HRV & GLUCOSE REGULATION

o Autonomic dysfunction increases in parallel with
worsenina alucose reaulation...
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: . (BMC Cardiovasc Disord. 2006; 6: 19.)
Filomena Trindade, MD, MPH
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TELEVISION AND DM*

e Television, Computer Viewing of More Than 2 Hours

per Day May Increase Metabolic Syndrome Risk in
Teenage Boys

Screen time and metabolic risk factors among adolescents.Hardy LL,
Arch Pediatr Adolesc Med. 2010 Jul;164(7):643-9. PMID:20603465

N N
Filomena Trindade, MD, MPH
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PASSIVE SMOKING AND DM

e Passive smoking is associated with a significantly
Increased risk of type 2 diabetes

Passive smoking and risk of type 2 diabetes: a meta-analysis of
prospective cohort studies.Wang Y, PLoS One. 2013 Jul
26;8(7):€69915. PMID:23922856

N N
Filomena Trindade, MD, MPH
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EP AND INSULIN RESISTANCE

“Sleep deprivation may lead to insulin resistance
and, subsequently, to diabetes mellitus.”

’r

= ==

Aldabal'l, Bahammam AS. Open Respir Med J. 2011;5:31-43
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DETOXIFICATION
 BPA, endocrine disruptors, POP’s, metals

e Toxins induce IR and DM

» Toxins induce weight gain

« GGIP elevated or high normal > 30 start to monitor but
Is over 40 then definitely need to work on glutathione
production.

e Increase antioxidants

1. Endocrine disruptors in the etiology of type 2 diabetes mellitus. Naf Rev Endocrinol. 2011 Jun;7(6):346-53

Q.
2. Low dose organochlorine pesticides and polychlorinated biphenyls predict obesity, dyslipidemia, and insulin resistance "ng .
people free of diabetes. PLoS One. 2011 Jan 26;6(1):e15977.
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PROGRESSION TO DIABETES

« Can be prevented
« Can be reversed
« Can be treated effectively

« Goal: Identity underlying metabolic

processes, before the patient is
symptomatic

Filomena Trindade, MD, MPH




