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Objectives

A Early detection of insulin resistance (IR)
I Look for history, signs and symptoms of insulin resistance
I Attempt to clinically assess the stage of IR
I Find the underlying root cause or causes

A Diagnose appropriately IR, IGT, &xel, DMII
I Clinical exam
I Laboratory measures
I If you cannot diagnose but have a high index of suspicion for IR, treat as insulin resistant

A Individualize Treatment
I Diet and lifestyle

I Address gut microbiota
I Nutraceuticals / pharmaceuticals




Which Came First?

Erion K, Corkey Burr Obes Re2017; 6(2): 178186.




Adipocyte Dysregulation
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Disordered Fat Storage and Mobilization in the
Pathogenesis of Insulin Resistance and Tyvpe 2 Diabetes

The sequence of events leading to whole body insulin resistance is first a
positive net energy balance; then triglyceride accumulation i |- (i
0 dzZF TS NA y 3 ¢ bechiediigitaddby therdavalazsent of
adipose tissue Iinsulin resistance

This results in diversion of energy substratesdoadiposdissue
which in turn leads to a complex array of metabolic abnormalities
characteristic of insulknesistant states and type 2 diabetes.
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According to the CDC, or9%o0f the risk of
developing diabetes occurs in people who abesé

US Population at Risk of
Developing Diabetes!:?

How do we find thether
60%o0f the people at risk

for developing diabetes
who are NOT obese?

i BmMi >30
i BMI <25
BMI 25-30




Rates of Cardiometabolic Syndrome

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 | BMI2530 | BMI>30

30% 51% 71%
WOMEN 21% 43% 65%
TOTAL 26% 46% 68%

ceeee Wildman RP, et aRrch Intern Med2008 Aug 11;168(15):16174.
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Body Mass Index
SCIENTIFIC REPg}RTS

Body mass index trajectory
patterns and changes in visceral fat

and glucose metabolism before the
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identihed in adults developing and not developing diabetes, respectively. Among adults developing
diabetes, 47.3% were classified as “medivm BMI* (n =895}, and had increased mean BM| within the
obesity category before diagnosis. The “low BMI” group (38.4%, n=726) had an initial mean BMI
of 21.9 kg/m?, and demonstrated small weight gain. The “high BMI” group (n =271} were severely
obese and showed greater increase in BMI until diagnosis. All growps which developed diabetes
showed absolute andfor relative increase in visceral fat and impaired 3-cell compensation for insulin
resistance. All groups not developing diabetes showed measured variables were relatively stable during

observation. These data suggest that visceral fat gain may induce [3-cell failure in compensation for
insulin resistance, resulting in diabetes regardless of obesity level.

Drabetes is of growing concern worldwide. In particalar, East Asla is experlencing a rapidly emerging diabetes
epidemic and accounts for more than 25% of the global diabetic population’. Obesity is a major risk factor for
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Other Theories
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hyperinsulinemia causing insulin resistance.
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BarbaraCorkey

Dr. Corkeyinitially observed that mono
oleoylglyceraliron, and saccharin may all be

common dietary ingredients that are capable of
producing hyperinsulinemia. Then in 2014 she
published a much more extensive list of food

additives and toxins leading to insulin

resistance
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Contaminants, and Other Putative Contributors to Obe€&ltyrObes
Rep. 2014 Jun 1;3(2):2285.

BANTING LECTURE

Banting Lecture 2011

Hyperinsulinemia: Cause or Consequence?

Barbara E. Corkey

The Banting Medal for Scientific Achievement Award is the
American Dishetes Association’s highest scientific awand and hon-
ors an individual who has made sigrificant, long-term contributions
to the inderstanding of diabetes, its treatment, and/or prevention.
The award is named after Nobel Prize winner S Frederick Bant-
ing, who codiscovered insulin treatment. for diabetes. Dr. Barbara
E Corkey received the American Diahetes Association's Bamting
Medal for Scientific Achievement at the Association’s T1st Scientific
Sessions, 24-28 June 2011, San Diego, California. She presented the
Banting Lecture, “Hypernsulinerniz: Cause or Consequence™ on
Sunday, 26 June 2011. DMabetes 61:4-13, 2012

any environmental changes have accompa

mhed the rising onset of obesity and diabetes

Much has changed in our world o explain

this epidemic incidence of obesity and di-
abetes, and many of those changes have not been carefully
studied. Our foods have changed; living conditions, activity
levels, the air we breathe have all changed: so where can
we start looking for culprits?

Siriking correlations between the wxin polybrominated
diphenyl ethers, air conditioning, antidepressant prescrptions
and average home temperature and the prevalence of
obesity have been shown by Allison and colleagues (1).
The wor dwide expansion of metabolic diseases across all
age-groups decreases the likelihood that our air or
unique living conditions are the main culprits. The dif
ferences in activity levels among boys and gids old and
yourg, a farmer and an office worker make it unlikely that
decreased activity, though detrimental, can be the only
main explanation. However, food s now universally
shared across the globe, particulady processed food. Food
is different today than it was in the past; over 4,000 new
agenis have entered our food supply intentionally or in-
advertently: almost none of those have been evaluated as
potential causes of obesity or diabetes. The body weight
and composition of food animals have changed (2): the
average weight of catfle has increased as it has in humans;
however, the percent body fat has actually declined. There
have been dramatic changes in poultry such that the aw
erage age al markel has decreased from 112 days to 42
days (3). The average weight has more than doubled, and
feed efficiency has increased almost threefold with a de-
crease in mortality. Science has likely helped o increase
efficiency and require less food. The mineral content of

~ Corkey et al. What Are We Putting in Our Food That Is Making Us Fat? Food Additives,
Corkey BDiabetes 2012 Jan; 61(1)c43.

fruits and vegetables has changed over the past 40 years
(4-T), probably because of optimized and standardized
growing conditions. The packaging and preparation of our
food have also changed leading to an increase in nonedible
packing materdals in the food (5-8). Many foods contain
preservatives, emulsifiers, flavor enhancers, food coloring,
and other fillers that have not been previously consumed
in significant quantities. Virually none of these nonfood
compounds have been carefully assessed for a potential
impact on obesity or diabetes.

There have been extensive studies of pancreatic islets,
liver, fat cells, as well as brain, gat, vasculamre, and muscle.
Evidence now exists o support an imporiant roke for each
in metabolic homeostasis and for a causative role for several
organs in both diabetes and obesity (9-11). Many reatments
for, and much of the msearch in, obesity have foosed on
the role of diet and physical activity. Most pharmacological
research focused on the conirol of food intake, increasing
energy expenditire or improving insulin action. These fo-
ciged efforts were based on excellent models, but despite
evidence to support their utility, they have not yet slowed
the growth in rates of obesity or diabetes.

We need an altemative model. My model proposes that
emvironmentally induced elevated background levels of in-
sulin, superimposed on a susceptible genetic background,
or basal hyperdnsulinemia is the root case of insulin re-
sistance, obesity, and diabetes.

There is a strong relafionship between basal insulin
levels, obesity, and diabotes in humans (12). Increasing
fasting insulin levels compared with those in lean control
subjects have been documented as subjects progress from
obesity to impaired glucose tolerance and severe diabetes
(13,14). This correlation provides no information on can-
sation, and the same relationship with insulin resistance
could be shown. However, there is evidence that hyperse-
crefion of insulin can precede and cause insulin resistance.
For example, rodents infised with insulin via an implanted
minipump become hypednsulinemic and insulin resistant
with impaired glucose tolerance (14). Furthermore, in
human studies, inhibition of hypernsulinemia with diazo-
xide actually causes weight loss and decreases insulin
levels withowt impaiding gucose tolerance in obese hu-
mans ( 15-17). These studies suggest that hyperinsulinemia
can cause insulin resistance and that lowerng insulin se-
cretion in hypernsulinemic individuals may be beneficial.

The wroposed new model (Fig 1) is based on the hy-
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New Classification System for Diabetes?
®

The Time Is Right for a New L S——
Classification System for Diabeteg: —oner s’ e s s’
Rationale and Implications of the

B-Cell-Centric Classification

Schema

The betacellccentric model presupposes that all DM originates from a
final common denominator, the abnormal pancreaticdil.

It recognizes that interactions between genetically predisposed|ls

with a number of factors, including insulin resistance (IR), susceptibility to
environmental influences, and immune dysregulation/inflammation, lead
to the range of hyperglycemic phenotypes within the spectrum of DM.
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Continouri aff 1Hsalin Resistatiiece

Wellness . . o . lliness
Insulin Sensitive Insulin Resistance IGT -Dialbtres Diabetes
Health No Symptoms Symptoms/Pathology




Where Do You See Manifestations of Insulin
Resistance or the Metabolic Syndrome?




Insulin Resistance

\ 4

Hyperinsulinemiawith maintenance of
normal (or near normal) glucose control

(Compensatedyperinsulinemia

Impaired Glucose Tolerance

(Uncompensatedyperinsulinemig

Pre-Diabetes

Diabetes
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How Does Someone Develop Insulin Resistance / Type || DM?

Consider the Following:

I Food allergies and/or sensitivities I Stress or adrenal fatigue/dysfunction
I Food additives or excesses I Lack of sleep

I Dysbiosis, leaky gut, and gut microbiota factors T Hormone imbalances

I Digestive insufficiencies I Infections (especially occuitental)

I Oxidative Stress I Toxins

I Mitochondrial dysfunction I Rx Drugs (statins and DM)

I Nutrient deficiencies/excesses I Genetic predispositions/SNPs

I Obesity I More than one cause?

Filomena Trindade, MG;opyright 2012
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Gluten

Kememo

Possible Prevention of Diabetes with a Gluten-Free Diet

Martin Haupt-Jorgensen =, Laurits ]. Holm", Knud Josefsen t and Karsten Buschard *

The Bartholin Institute, Ole Maaloes Ve 5, Rigshospitalet, 2200 Copenhagen, Denmark;

laurits juulskovholm@regionh.dk (LLH.); knud@eln dk (K].); buschard@dadinet.dk (K.B.)
* Correspondence: Martin Haupt-loergensen@regionh.dk; Tel : +45-3545-5717

t These authors shared sentor authorship.
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Recelved: 15 October 2008; Accepted: 7 November 2018, Published: 13 November 20158 updates

Abstract: Gluten seems a potentially important determinant in type 1 diabetes {(T10) and type 2

"Intake of gluten, a major component of wheat, rye,
and barley, affects the microbiota and increases the
Intestinal permeability. Moreover, studies have
demonstrated thaiglutenpeptides, after crossing the
AVIUSAUAYIlFE o0FNNASNE fSIR G2 |

1. Gluten

Dwuring the recent years, there has been a tremendous increase in the number of GF products
available with the promise of diverse health benefits. The incidence of celiac disease (CD) was

estimated to be 33.6 per 10,000 person-years in a recent retrospective cohort study from the United
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HauptJorgensen M, et aNutrients 2018Nov; 10(11): 1746.




Food Additives
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What Are We Putting in Our Food That Iz Making Us Fat? Food
Additives, Contaminants, and Other Putative Contributors to
Obesity
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Added Sugars

INTERDIS CIPLINARY UIPDSTE

The effect of added sugars on children’s health
outcomes: Obesity, Obstructive Sleep Apnea Syndrome
(OSAS), Attention-Deficit/Hyperactivity Disorder (ADHD)
and Chronic Diseases

L. Paglia, 5. Friuli, 5. Colombo, M. Paglia |
Departrorent of Feaisdnic Danbstrg Sifuho Stomaiofogioo Malano, 8lan, Tail [0 1023804 /ejpd. 2019, 200 02 0%
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be recommended and hopefully established in infancy, with the
alm of preventing negative effects on general health in
later childhoodand adulthood.

and hapefully enablabad in infancy,
wich the aim of preventing negative
effects on genemal healts in later
childhood and sddthood.

Y

aciduric bacteria [Streptococci
mutans and Lactobadlli espacalhy),
which decrease salivary and plagque
pH. Otherwisa, a diet konwear in sugars

Sugars added to foods during
processing, preparation or at table,
sweeten food and beverage taste,
improwse  their palatability amnd are

used to preserve foods and to confer
pryperty such as wiscosity, texture
and color. They provide semsory
enhancement to foods and promote
anjoyment but, although they may be
required im some clinical siteations,
they are not a necessary component
of the diet in heakhy children.
In addition t> s role in caricus
diseasa, for which there is moderate
avidence of a direct correlation,
increasing attention hias bEes=r
paid o hosw distary sugars affect
abeasity. Type 2 disbetes mellitus, and
cardiometabolic and kidney diseases

r—sae e —a —i Twma-T

and fermentable carbohydrates amd
high In caloum-nich dheesa may
fareowsr remineralisation.

Stedies have confirmed the direct
correlation betvemaen intake af
dietary =ugars and carious disease
throughout the course of life. The
type of food {solid or beweragel
exposure time, and frequency of
eating also play an important role in
the development of caricus disease.

Since the first stedies, additional
factors, besides the diet, hawve been
recognised in the astiopathogenasis
of camous disease that include salivary
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Artificial Sweeteners

Nature. 2014 Oct 9;514(7521):181-6. doi: 10.1038/nature13793. Epub 2014 Sep 17.

Artificial sweeteners induce glucose intolerance by altering the gut microbiota.

Suez J1. Korem T2, Zeevi D2, Zilberman-Schapira G3. Thaiss CA1, Maza 01, Israeli D4, Zmora N5, Gilad SB,
WeinberqerA7, Kuperman Y8, Harmelin A8, Kolodkin-Gal Ig, Shapiro H1, Halpern 210’ Seqgal E7, Elinav E1.

+ Author information

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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Gut Microbiome and Autoimmunity
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Variation in Microbiome LPS Immunogenicity Contributes to

The gut microbiome may be a key factor in influencing predisposition to
autoimmunity and allergic diseasds? Jroduced by different constituents

of the human gut microbiome could either stimulate or actively inhibit TLRA4,

b C ‘factivation and endotoxin tolerance. Rather than the mere amount of
LPS, the nature and composition of different LPS subtypes seem to
determlne the Ievel of immune actlvatlon trlggered

B e Sy e Bl Bnd T B N

i - Femmarcs I-"l_:rrlrr-.ll-ll Aptains ol LDbesiy, Lrresrsdy of s pnkn |_.r'-||_. “mdm
i 1 Tameesres, F nband

Favand "Deartimed of Peadoincs, Tamaams | Irrem ety Hompuial,
Disparimient of Feciairics, bor Hospital, Holsinkd Lindstrsioy Hospdtal, 02740 Esood, Finlors

R S Y nl of Pedoinee, Lisrvwnohy of Tearia, Eslonis and ey Linessesby Hospisl 51004
mrhu. Exalomaa ' Decariiment oF e emecdosgey. (It fm o Hpmed cone angd Tmmrslcas el
Carirn of Excolbenns o Trardskiona Msdaing, Unsarsihy ol Tertu, 50811 Torku, Eshon

| Lsrwnicormem. Hersloon Hegpubde: ol e Homsmn Feagnmion, Leman

i B Y e e a0 - BN B e HE T

Tt ey of Fasilh and Ssocs
St B, 185035 Powrozanacdshk, Aussian Federaiion -~ Polnzorsodss Simke Lin keersiny, Das o i
of Family' MG, Lenin Sinedot 23, 185910 Pororarsasdsk. Aissian Fsderalon

JduasnuByy oy

VatanenT, et alCell 2016 May 5; 165(4): 84853.

A

@
o &
® O

2




LPSproducing Gut Bacteria SEYOYA .. Gl ot e
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Mlcrobiota and Type 2

KH Alln andd othes Gast siorobiota i T2OM w2a RIST-&R177
Review

MECHANISMS IN ENDOCRINOLOGY
Gut microbiota in patients with type 2
diabetes mellitus

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

ATErenNcoes. MMPOrTanTiy, SoWeral TATOMS XNown TO INTUSNOe TIC N OT TyRe £ Ja0eTes, 2.4. dT anNad 2ge, Nawe aso been
Irked © alterations n the gut mirobiota complcating the nterpretation of correlatve studies. However, based upon the
aaiable evidence, 1 & hypothesszed that the gut microbiota may mediate or modulate the mfluence of ifestyle factors
Tiggerng development of type 2 diabetes. Thus, the aim of the review = to aitcally discuss the potential rale of the

gut microbiota in fie pathophysology and pathogeness of type 2 dabetes

Succopman kevrmmlof
Lackicnlnale @
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Introduction
In addition to well established risk faictors for tvpe 2 1 5kg and may be regarded as 2 mikrolnal argan that

ceee Allin KH, et alEur J Endocrind®2015 Apr;172(4):R1677.



K H Allin and others Gut microbiota in T2DM 172:4 R170

A. Lipopolysaccharide B. Short-chain fatty acids C. Bile acids
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Leaky Gut and DM

obesity reviews doi: 10.1111/.14

B7-789X.2010.00845.x

Review
Leaky gut and diabetes mellitus: what is the link?

S. de Kort, D. Keszthelyi and A. A. M. Masclee

Via alterations in thentestinal permeabillity, intestinal barrier function

becomes compromised whereby access of infectious agents and dietary
antigens to mucosal immune elements is facilitated, which may eventually

lead to Immune reactions with damage to pancreatic beta cells and can
lead to increased cytokine production with conseguent insulin resistance.

TG I e aliu Ly pre = ura

Keywords: Barrier function, diabetes mellitus, gastrointestinal rtract, insulin
resistance.

obesity reviews (2011)

- socioeconomic perspective of the population. For instance,
Introduction P P por

the WHO estimates that in the coming 5 vears, China will
According to the reports of the World Health Organization lose over 300 billion dollars income because of heart
(WHO), globally an estimated 220 million people are suf- disease, stroke and diabetes (1).
fering from diabetes mellitus (1). Without further actions Diabetes affects the gwt: there is ample evidence that
or interventions, this number is likely to double by the yvear diabetes mellitus affects gastrointestinal morphology and .
2030. In the past decades, the prevalence of both type 1 and funcrion. Conversely, the gut affects diabetes: several recent 6
A 1w ia- ¥ ' T ] ' 2 e- . -y - 3 1 ' f -
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Toxins and DM: Perfluoroalkyl acids (PFAAS)

PLoS One. 2014 Jan 31;9(1):e87137. 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 ubiquitous in human body fluids and have a long serum elimination half-life. The notorious member of
PFAAs, perfluorooctane sulfonate (PFOS) is prioritized as a global concerning chemical at the Stockholm Convention in 2009,
due to its harmful effects in mammals and aquatic 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 or 3 mg PFOS/kg body
weight/day in corn 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 maternal 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 time the effects of the environmental equivalent
dose of PFOS exposure on the disturbance of glucose metabolism in 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 phenotypes 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
disorders.

PMID: 24498028 [PubMed - in process]  Free full text
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Arsenic Exposure and Prevalence of Type 2 Diabetes in
US Adults

Ana Mavas-Acien, MD, PhD; Ellen K. Silbergeld, PhD; Roberto Pastor-Barriuso, PhD; et al

* Author Affiliations | Article Information

JAMA. 2008;300(7):814-822. doi:10.1001/jama.300.7.814

"Lowlevel arsenic exposure reported to be associated o
gAUK AyadzZ Ay NbBaAaul yosS oe

Abstract

Context High chronic exposure to inorganic arsenic in drinking water has been related to diabetes development, but the effect
of exposure to low to moderate levels of inorganic arsenic on diabetes risk is unknown. In contrast, arsenobetaine, an organic
arsenic compound derived from seafood intake, is considered nontoxic.

Toxic Elements - Whole Blood

1.

2.

45

Aluminum 22 F t & + } 1  <=113ppb
5.1

Arsenic 57 : : ; } —+ 1  <=10.0ppb
0.60

Cadmium 0.36 F } + + } |  <=1.10 ppb
18

Lead 5 ; - + t } 1 <=29ppb
43

Mercury 3.9 : l } } * | <=9.8ppb
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Toxins and DM: PCB Exposure

J Toxicol Environ Health A 2013:76(12):701-15. doi: 10.1080/15287394.2013.796503.
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 British Columbia . Prince George . British Columbia , Canada

Ahetrant

Our results demonstrate a causative association between
PCBexposure and obesitynduced insulin resistance and
hyperinsulinemia independent of body weight changes.

MEapoNC NOMeOoSIas!s. LNronic exposure Of Qianetes-prone LI/ b/o MICE [0 a POyCNIonnatea Dipnenyl (FLBb) MIXIUre (Arocior
1254, 36 mg/kg/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
Aroclor 1254 occurred without marked effect on body weight in both lean and obese 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
represents a novel risk factor contributing to the diabetes epidemic.
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Testing for PCB Exposure

PCBs £
GENOVA ENVIRONMENTAL
DITAGHMOSTICS 3425 Corporate Way
t 2 I 1] Duluth, GA 30096

Patient: SAMPLE

PATIENT
DOB:
S
MREM:

--8-8-8

0761 PCBs Profile - Serum
Mathedoigy. Gas Cheornatogeaphy Mass Spactrormely

Polychlorinated Biphenyls (PCBs

Regulls 5th Percentile™ Lipid Adjusted Resulls’ B5th Percenile™
BR g gl eid Aglg ld

Dioxin-like Polychlorinated Biphenyls
1. PCB 118 Mot Delected 0.22 MIA N3
2. PCB 126 Mot Detacted 0.00048 A 0.069
3. PCB 156 Mot Detected 0.10 A 15.3
4. PCB 169 Mot Dedected Q.00027 MIA 0.041
5 PCBT? Mot Detectad A
Non-Dioxin-like Polychlorinated Biphenyls
6. PCE T4 Mot Detected 0.15 | NiA 223
7. PCB138 Detected 0.06 -0.18* 0.48 | Detected 2000 - g0.0” 753
8. PCB 153 Mot Detacted 0.62 | WA a7 1
9. PCB 180 Datactad 0.08 - 0.26° 0.53 | Detectad 26T -BB.T* 815

Cholesterol B1 ==200 mgidL

Triglycerides ao A5-160 mg/dL

Total Lipids (calc.) 3 gL
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Hypercortisolismis Associated With Insulin Resistance (IR)
and Diabetes Mellitus (DM)

Psychoneurcendocrinelogy 62 (2015) 327-335

Adrenocortex
Stress Profile
e
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Diurnal salivary cortisol, glycemia and insulin resistance: The @mm
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ARTICLE INFO ABSTRACT

Articie lristory: Hypercortisolism is associated with insulin resistance (IR) and diabetes mellitus {DM); however, to our

mez 9 July ZUJEE knowledge prior studies have not examined the association of diumnal cortisol curve features with mea-

Received in revised form 25 August 2015 2. 3 s | : x w Z F

Acrepted 25 2015 sures of glycemia or IR in a population-based setting. Using log-transformed salivary cortisol data on 0.100 =

850 ethnically diverse men and women from the Multi-Ethnic Study of Atherosclerosis, we investigated
the cross-sectional association of cortisel curve features with (1) glycemia in those with and without
Kﬁ":ﬁ? DM and (2) IR, in non-diabetic subjects. The log-transformed salivary cortisol curve features included
Glycemia wake-up cortisol, cortisol awakening response (CAR), early decline slope (30 min to 2 h post-awakening),

late decline slope (2 h post-awakening to bedtime), overall decline slope (Dmin to bedtime, excluding

Insulin resistance
Type 2 Diabetes mellitus 30min cortisol), bedtime cortisol and total area under the curve (AUC). Overall, following multivariable

Hypothalamic-pituitary-adrenal axis adjustment, among those with diabetes mellitus (DM}, early decline slope, overall decline slope, bedtime
cortisol, and AUC were significantly and positively associated with a 5.4% (95% CI: 1.3, 9.7), 54.7% (95%
Cl: 12.4, 112.9), 4.0% (95% C1: 1.6,6.4), and 6.8% (95% Cl: 3.3,10.4) higher HbAlc per 1 unit increase in 0.000
log cortisol feature, respectively. Cortisol curve features were not associated with HbAlc among non- 1 ] ] I
diabetic participants; however, wake-up cortisol and AUC were associated with a 82% lower (95% CI: TAM-GAM 112M=1FM 3IEPM-5PM 10EM=-128M

—133,-2.7) and 7.9% lower (95% Cl: —14.6, —0.6) log HOMA-IR, respectively. This was attenuated by
adjustment for waist circumference. Among participants with DM, cortisol curve parameters sugges-
tive of higher hypothalamic-pituitary-adrenal (HPA) axis activity and dysfunction were associated with
higher HbAlc. In non-diabetic participants, greater HPA activity was paradoxically associated with lower

insulin resistance.
© 2015 Elsevier Ltd. All rights reserved. I

S
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Sleep and Insulin Resistance
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AldabalL,BahammanAS.Open Respir Med 2011;5:3143.
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Predictors of New-Onset Diabetes Could changes in adiponectin drive the eftect of

in Patients Treated With Atorvastatin statins on the risk of new-onset diabetes? The case
Results From 3 Large Randomized Clinical Trials of plt avastatin

David D. Waters, MD,* Jennifer E. Ho, M™ = =~ =~ 7 o ST -
Benoit J. Arsenault, PHD # Chuan-Chuan 1
Helen Colhoun, MD), PHD,§ Philip Barter,

San Francis, Calfrni; New York New Y Statins and Diabetes Mellitus Il

and Sya’ﬂf_].g Austrafia

Objectives

Background
Methods

Results

Conclusions

Wea sought Lo examine the incid
3 large randomized trials with atarvastatin. | ADSITACT

Statin therapy might modestly increase the risk of new-onset T2DM.
| o WL ——" Ry My, P S - N N NN |- |j— 1_,1 |.I |-}|

We used a standan
fied baseline predit

The risk of newnset dlabetes with statlns appears to be

I the TNT (Treating

s dose dependent and related to the potency of the .

Through Aggressive
ol 3,724 patients n

=== cholesterol lowering achieved with the statin (the more ...

and in 115 of 1,85 control

o powerful the statin, the higher the risk of diabetes) ...

accurred in 11.3% e peckive
07T 10135, p = ( :

ble

L slatins

HIZH-CO5E BUOPVEEL r: st imies vt sprias s 12 108 s i 104 1515 08 P21 LA 1M 18 M PEART Ay 181 - . ect, but

eraesed rieh of non-onest T20OM, Erssline '“""‘3 pucese leval s Taatums of tha matabolic mndtome are pre- the mechanismi(s] is not understood. Among statins, only pravastatin and
dictive of new-snset T2DM across the 3 tisls, () Am Coll Cardiol 2011:57:1535-45) © 2011 by the American '

College of Cardiology Foundation pitavastatin do nok deteriarate ﬁl'g.u-rr.ir.' parameters in patients with and wathout

An increased nsk of new-onset type 2 diabetes mellitus recently published meta-analysis (7) of 13 statin trials with

type 2 diabetes mellitus. Interestingly, available data, obtained in small-scale,

retrospective or single-center clinical studies, document that pitavastatin, while

G

ENOVA

AGNOSTICYS Waters DD, et all Am ColCardiol 2011 Apr 5;57(14):15385.
ceese ArnaboldiL, CorsiniA. Atheroscler Supp2015 Jan;16:P7.
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Chronic Conditions Linked to the Pathophysiology
of Insulin Resistance

A Obstructive sleep apnea A Elevated liver enzymes

A Hypertension (AST/ALT) &/or GGT

A Polycystic ovary syndrome A Inflammation

A Cancer (breast, colon, other) A Thyroid problems

A Nonalcoholic fatty liver A Cardiovascular disease
disease (NAFLD) and non Al dza KAy 3a 2 NJ
alcoholicsteato-hepatitis
(NASH)

ENOVA

DIAGNOSTICY
eeee




solid food

formula-fed

breast-fed

will

Unborn Baby Toddler Adult Elderly
FIGURE 1 | Human microbiota: onset and shaping through life stages and arriving from: Babies braast- and formula-fad (Schwartz et al., 2012}, baby solid
perturbations. The graph provides a global ovarview of the relative abundance food (Koenig et al., 2011), toddler antibiotic treatment (Koanig et al., 2011},
of kay phyla of tha human microbiota composition in different stages of life. toddlar haalthy or malnourished (Monira et al., 2011). adult, aldarly, and
Measurad by either 165 RNA or matagenomic approaches (DNA). Data centanarian healthy (Biagi et al., 2010), and adult obesa (Zhang at al., 2009).
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antibiotic >100 years
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B Actinobacteria

M Proteobacteria
others

OttmanN, et al.Front Cell Infect Microbic2012 Aug 9;2:104.
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B-Vitamin Status and Methylation

Methylation Pathway Cycles

1] timse oycle [METHYLATION MAP]
[Z] Neurotransmitter (BH4) cycle
[3] Folate cycle Methionine
[4] Methionine (methylation) cycle THE A SAMe
[5] Transulfuration cycle
Mutations anywhere in this pathway can compromise m ——
criical functions in the body. 2tylation 4
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Physical Exam Findings

A Body shape

A Acanthosis nigricans
A Skin tags / melasma
A Hirsutism

A Hair loss

A Waist circumference
A Abdominal exam

A Nails

A Hair

A Muscle bulk
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Acanthosis nigricans

A Smooth, velvetike, hyperkeratotic
plagues in intertriginous areas (e.g.,
groin, axillae, neck)

A Generallycaused byhyperinsulinemia



http://clevelandclinicmeded.com/medicalpubs/diseasemanagement/dermatology/dermatologic-signs-of-systemic-disease/images/dermatologic-signs-fig12_large.jpg
http://dermatology.cdlib.org/DOJvol6num1/original/acanthosis/figure04.jpg
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Summary: Common Findings

A Acanthosisnigricans
I Insulin resistance

A White spots on nails
I ZInc

A Hyperkeratosis pilaris
I Omega 3 deficiency

ATongue fissuring
I Up-regulated GALT

ANew onset abdominal girth
I Cortisol stea

ATaste bud atrophy
I B2, B3, B12, iron







Suggested Initial Laboratory Wotldp

A Adiponectin
A Proinsulin
A HgbAlc

A Fasting insulin, and 3@in insulin after 75g glucose load,
1-hr and 2hr insulin level

A Fasting glucose-fir and 2hr glucose after 75¢g load
A NMR lipoprotein profile
A Comprehensive metabolic panel

A G(_;TP_ (5] ~ GI Effects

A Uric acid Stool Profiles

A Comprehensive stool test

Small Intestinal
A Breath test for hydrogen and methane Bacterial Overgrowth (SIBO)
-
ENOVA o e
DIAGNOST.[.(.EE .




HbAlc

Glycated haemoglobin, diabetes, and mortality in men in
Norfolk cohort of European Prospective Investigation of
Cancer and Nutrition (EPIC-Norfolk)
Kay-Tee Khaw, Nicholas Warcham, Bobert Luben, Sheila Bingham, Suzy Oakes, Ailsa Welch,
Micholas Day
Absiract efforts need 1o consider not just those with establishyed  Deparumen: of
diabetes but whether it 15 possible o reduce the ::_t: I_k.“I: ard
Objecipii ey o
haemogl r A A= ~N S A = I v —
brdood gl a ¢ K S L\]N\B RA Ou A gs gl. f:"j}'ﬁzls 2 -F I O !
Eranin can . ,.:. o
Desiga! mortality wasstrongerthan that documented -
efting ! : '
: re Khaw
e for cholesteroconcentrationbody mass ...
. 1 . kns Warel
Burects Indexandblood pressure® ¢ o
B FLJ'MIJ' Il efrriinsam
SUFVEY Il oot miiss meic assismecns B i ArcLsis e N~ 4
1994 have been proposed for the diagnosis of diabetes,””  Reben Luben
Main outcome measures Mortality from all canses, based on e relatdon w risk of  mderovasculan m':':lﬂ“*;ﬂrr
cardiovascular disease, sclhaembe beart disease, and complications of diabetes, particularly retinopathy”  pesmn
ol canses However, people with disbetes are also al increased Sy Oakes
Resulis bMen witl ksown diabetes had inereased risk of nmerovascular diseases such as coronary heage - ressrd aueas
mortality from all canses, cardiovascular disease, and disease and sroke,” and it is uncertain whether the 'J"h”".l'_:"{:r' "
arhaemic diseate (relative rlsks 22 3.9 and 4.9 relation between blood glucose concentration and ::'Fi:.,-.._.ﬂ e .
respectively, P < (001 independent of age and other supch diseases lias a llII'Eb:!JI.Il'L:I a4 @ Ll:a-:l][i.'l]uu:?l. . Micluslas Tiay ol o
E N A risk factors) compared with imen without known Lilycated haemaoglobin (HbA, | concentration & an :.-L-“ﬂ“:l'lhwr:k
DIAGNOSTICS A \a
ceeee KhawKT, et alBMJ 2001. 322(7277): p. 18. .




Adiponectin

A Protective adiposederived protein

A Plays an important role in regulating glucose and
lipid metabolism
| Moderates fat tissue
| Promotes insulin sensitivity
| Is inversely related to glucose & insulin
| Decreases hepatic glucose & lipid production
|

" Protects against atherosclerosis by suppressing vascular
iInflammation (antinflammatory)




Proinsulin

J Disbetas Sci Technol. 2015 Sep 26;9(6):1307-12. doc 10,1177 832206615607 662,

Elevated Intact Proinsulin Levels During an Oral Glucose Challenge Indicate Progressive B-Cell
Dysfunction and May Be Predictive for Development of Type 2 Diabetes.

3 3 ]

Phitzner A1. Hermanns IE. Ramljak 5°, Demirzik F, F'fiJLz'-BrAH'1, Kann F'Hb, VWabar MM~

+ Author information

Abstract
BACKGROUND: Elevated fasting intact proinsulin is a biomarker of late-stage k-cell-dysfunction asscciated with clinically relevant insulin
registance. In this pilot investigation, we explored the potential value of measuring intact proinsulin as a functional predictor of R-cell

Elevated proinsulin is viewed as symptoms of a functionally compromised
[3-cell, most often arising from the owstimulation of chronic
hyperglycemia or in later disease stage from therapeutic intervention.

mgidL, intact proinsulin: 3 £ 2 pmel/L/10 £ 7 pmolfli10 £ 5 pmalil); IGT: glucose: 102 £ & mg/dLM1 58 £ 57 mg/dL/148 £ 34 mg/dL, intact
prainsulin: 7 £ 4 pmolLf23 £ & pmol/L/28 2 & pmoll; T2DM: glucose: 121 £ 20 mg/dL/230 £ 51 mgidL/213 £ 34 mg/dL; intact proinsulin: ¥ £ 7
pmollL/26 £ 8 pmolfLf27 £ 10 pmaolfl). Five years later, all of the 1GT and 2 of the healthy subjects had developed T2DM and cne had
devioped IGT. All of them had elevated 2-hour proinsulin values in the initial OGTT, while patients with nomal intact proinsulin resulis did not
develop diabetes.

CONCLUSIONS: Elevated 2-hour intact proinsulin levels during OGTT were predictive for later type 2 diabetes development. Further studies
need to confirm our findings in larger populations.

i 2015 Diabedes Technology Society.

KEYWORDS: diabetes prediction; nsulin resistance; intact proinsuling oral glucose challenge; B-call dysfunction

2

®
o «
o @
o

PfutznerA, et al.J Diabetes Sci Techrn2015 Sep 29;9(6):136e12.



Insulin
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A novel interaction between dietary composition and insulin
secretion: effects on weight gain in the Quebec Family Study'™

FSeasn- Pldlipee Claaput, Anpelo Trerabdgy, Erie i Biam, Claude Beackand, and Daeid Y Ladwip
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Uric Acid and DM

Study % d

ID RR (95% Cl) Weight

A Meta-analysis

Perry(men) (1995) I — 1.50 (0.90, 2.50) 5.39

A High level of serum I T 12400 17

Dehghan (2008) —_— 1.68 (1.22,2.31) 14.00

)

)

. - - )
uric a.Cld IS Chien (2008) —o—-— 1.40 (1.02,1.92) 14.07

)

)

13.66

. Bhole(orignal) (2010) —— 1.72 (1.21, 2.44) 11.44
Independent of other e =0 ot 2s ) 1950
established risk Wang (2011) = 167 (124,199) 2515
A S Viazzi (2011) . . > 2.78(1.35,5.71) 2.71
-F I O u 2 N\E X -F 2 N‘ Overall (I-sguared = 0.0%, p = 0.571) Q 1.56 (1.39, 1.76) 100.00
type 2 diabetes. .
.1I?5 1 S.I?'1

Serum uric acid and risk of incident tvpe 2 diabetes.

ceee LvQ, et al. PLoS One. 2013:8(2):e56864.
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Leptin and Adiponectin

PLoZ One. 2017 Apr 27:12{4):e0176430. doi: 10.137 1/journal. pone. 0176430, eCollection 2017.

Circulating leptin and adiponectin are associated with insulin resistance in healthy
postmenopausal women with hot flashes.

Huang W', Chang CC? Chen DR®, Kor CT*, Chen T¥®, Wu HM®87.

# Author information

Abstract
INTRODUCTION: Hot flashes have been postulated to be linked to the development of metabolic disorders. This study aimed to evaluate the
relationship between hot flashes, adipocyte-derived hormones, and insulin resistance in healthy, non-obese postmenopausal women.

PARTICIPANTS AND DESIGN: In this cross-sectional study, a total of 1531 women aged 45-60 years were stratified into one of three groups
according to hot-flash status over the past three months: never experienced hot flashes (Group M), mild-to-moderate hot flashes (Group M),
and severe hot flashes (Group S). Variables measured in this study included clinical parameters, hot flash experience, fasting levels of
circulating glucose, lipid profiles, plasma insulin, and adipocyte-derived hormones. Multiple linear regression analysis was used to evaluate
the associations of hot flashes with adipocyte-derived hormones, and with insulin resistance.

SETTINGS: The study was performed in a hospital medical center.

RESULTS: The mean (standard deviation) of body-mass index was 22.8(2.7) for Group N, 22.6(2.6) for Group M, and 23.5(2.4) for Group S.
respectively. Women in Group S displayed statistically significantly higher levels of leptin, fasting glucose, and insulin, and lower levels of
adiponectin than those in Groups M and M. Multivariate linear regression analysis revealed that hot-flash severity was significantly associated
with higher leptin levels, lower adiponectin levels, and higher leptin-to-adiponectin ratio. Univariate linear regression analysis revealed that
hot-flash severity was strongly associated with a higher HOMA-IR index (% difference, 58.03%; 93% confidence interval, 31.00-20.64; p =
0.001). The association between hot flashes and HOMA-IR index was attenuated after adjusting for leptin or adiponectin and was no longer
significant after simultaneously adjusting for leptin and adiponectin.

CONCLUSION: The present study provides evidence that hot flashes are associated with insulin resistance in postmenopausal women. It
further suggests that hot flash association with insulin resistance is dependent on the combination of leptin and adiponectin variables.
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Additional Labs

25-OH Vitamin D
Homocysteine
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Celiac & Gluten Sensitivities
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Additional Labs (continued)

A GAD 65 antibodies

A . b d . Methodology: CultureMAL DI-TOF MS, Automated and Manus! Biochemical Methods, Vitek® 2 System Microbial identifcation and Anibiotic susceptibiity 0000
GFAP antibodies
A Hormone Panels Bacteriology (Culture) s s s
A Toxic Profiles cnonoco
A Infections rsescn elel ! ' —

.|. BaCteI‘ia| Additional Bacteria

A Atypical Bacteria o et s 4+ :

" APo.te'ntlaI Pathogens s N , , DG

| Parasitic Kiebsiol preumoniae wfee] : : —eo—

I Fungal

i Viral

A Reactivated
Marker of Oxidative Stress




Treatment: Address the Triggers and Mediators

A Diet/nutrition protocol
I Sugar
I Trans and saturated fats
I Polyunsaturated omega 6 oils (except GLA)
I Toxins
i Low fiber

A Food allergies/sensitivities (consider Elimination Diet
(gluten, dairy, soy, corn, nightshade family)

A Dysbiosis/Altered Gut Microbiota/Leaky Gut
A Toxins in environment/home

A Hormone imbalance

A Stress from toxic relationships at work/home
A Nutrient deficiencies

A Unhealthy habits

A Infections (consider occult dental)







