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Diabetes and Organ Dysfunction in the
Developing and Developed World

lan James Martins

Abstract- Induction of global organ disease has become
important with the events related to diabetes in both the
developed and developing world. Type 2 diabetes and
peripheral organ disease are connected to Type 3 diabetes
that involves the brain early in life associated with brain
diseases (stroke, dementia, Alzheimer's disease).The
incidence of diabetes has been predicted to increase to 21%
by 2050. In various continents the rise in the global diabetes
epidemic has been associated with diseases of various organ
diseases related to obesity, diabetes and neurodegenerative
diseases (Parkinson's disease and Alzheimer's disease).
Nutritional therapy has become of central importance as early
nutritional therapy may delay organ disease and aging.
Environmental factors such as stress, diet and lifestyle are
important to consider with the global increase in chronic
diseases that alter neuroendocrine responses that cause
appetite dysregulation that are closely linked to reduced
lifespan relevant to pancreatic disease, NAFLD and
neurodegeneration.

Keywords.: global, diabeles, appetite, nafld, neurodege -
neration, nutrition, obesity, metabolic syndrome,
pancreatic disease.

. INTRODUCTION

he projected health care costs by the year 2018 in
Tthe United States has been reported to be 344
billion dollars and account for 21% of total health
care costs. Age stands as the major risk factor for organ
disease and with the global aging population the
increase in individuals with brain senescence may be
associated with various organ diseases. Interests in the
induction of organ disease has become important to
disease manifestation and medical research has
invested billions of dollars in the diagnosis of various
diseases with novel tests that are able to identify the
importance of an organ that has malfunctioned early
(brain, liver or pancreas) that leads to chronic disease
progression with metabolic abnormalities.
The global diabetes epidemic in the developing
and developed world has attracted considerable interest
with the increased incidence in the global stroke
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epidemic [1-5]. Interests in early brain senescence has
increased and possibly connected to obesity, Type 2
diabetes and Type 3 diabetes [6,7]. Individuals with
Type 2 and Type 3 diabetes are induced early in life with
nuclear and subcellular changes involved with cell
membrane alterations linked to disorders of lipid
metabolism with changes in several plasma analytes
such as glucose, cholesterol, calcium (cell levels) with
lowzinc levels that lead to diseases of the liver, kidney,
heart, thyroid, brain and pancreas (Figure 1).
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Figure 7. The role of adipocyte dysfunction in the induction of chronic disease has been associated with subcellular
and membrane alterations that involve nuclear apoptosis. Accelerated aging involves the diseases of the heart,
brain, liver, kidney and thyroid and involve the dyshomeostasis of plasma glucose, cholesterol, calicium and zinc.
Subcellular alterations in cells include mitophagy, endoplasmic reticulum stress, endosome/lysosome protein and
lipid disorders and golgi associated protein disorders that may be associated with diabetes and Alzheimer’disease.

Induction of chronic diseases may be linked to
adipocyte dysfunction [8,9] associated with the current
global stroke epidemic [1,10] with multiple changes in
brain function that effect an individuals cognition and
behavior.Chronic diseases are associated with changes
in the mitochondria (mitophagy), endoplasmic reticulum
(ER)/golgi apparatus (ER stress/protein synthesis) and
lysosomal  disorders  (lipid/protein  metabolism).
Unhealthy diets, environmental influences and lifestyle
changes that lead to overnutrition with an excess of
glucose, fats and proteins that enter the blood plasma
from the gastrointestinal tract induce cell and nuclear
alterations that lead to various subcellular abnormalities.
Diseases such as gastroinstestinal  disorders,
cardiovascular disease, non alcoholic liver disease
(NAFLD), thyroid, lung and diseases of the reproductive
organs have increased in both the developing and
developed world. Insulin resistance is possibly involved
early in chronic disease progression and associated
with inflammatory processes that alter nuclear,
subcellular and cell membrane function (Figure 1) that
leads to cell transformation without reversible changes
with accelerated cell apoptosis.

a) Accelerated aging is associated with pancreatic
aysfunction and chronic disease progression

The pancreas has been implicated in chronic
disease progression and the pathogenesis of major
organ diseases withincreased death rates in both the
developing and developed world. Pancreatic disease is
associated with the release of low levels of insulin as a
result of pancreatic disturbances [7] or the release of
insulin to peripheral and brain cells that do not respond

to allow glucose to move into cells with overt
hyperglycemia. The intimate association of the pancreas

with various chronic diseases indicates a role for
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association with the brain and liver (Figure 2) to play an
important  part in the complications of the
variousperipheral chronic diseases associated with
dyslipidemia, neuroendocrine disease (stroke) and the
metabolic syndrome.
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TYPE3 TYPE3
DIABETES
TYPE 2
PANCREAS <€ LIVER

Figure 2 In the current global epidemic individuals with
insulin resistance involve early brain senescence (Type 3
diabetes) with NAFLD (Type 2 diabetes) and pancreatic
dysfunction. Accelerated aging with pancreatic disease
are linked to high fat diet with elevated palmitic acid
levels that induce NAFLD, pancreatic disease and
Alzheimer’s disease.

In the global diabetic epidemic hyperglycemia
and hyperlipidemia with pancreatic dysfunction may
involve NAFLD linked to Type 2 diabetes [11-12] and
Type 3 diabetes (Figure 2). Alzheimer disease (AD) is
now referred to as Type 3 diabetes [6,7]with early brain
senescence and insulin resistancethat involves other
neurodegenerative diseases such as Parkinson's
disease, Huntington's disease and Multiple Sclerosis
[7]. Furthermorethe prevalence of Type 2 diabetes and
AD increase with age and in the pancreas the islet of
Langerhans in type 2 diabetes is characterized by B-cell



loss and islet amyloid deposition that are associated
with  brain  dysfunction in  Alzheimer disease
characterized by loss of neurons with brain amyloid
deposits [13].

In Western countries the increased intake of
fats, sugars and proteins may induce early liver disease
with NAFLD with hyperglycemic/hyperlipidemia closely
involved in pancreatic dysfunction in these individuals.
Diets that are rich in fat (palmitic acid) induce NAFLD
that release cytokines that are involved with pancreatic
disease with increased palmitic acid in cells that may
induce beta cell apoptosis in the pancreas [14-
17].Calorie sensitive genes in the liver are sensitive to
nutritional regulation [4,5] with downregulation of these
nuclear receptor genes and proteins involved in early
hepatocyte senescence [4,11]. NAFLD has increased in
both the developed and developing world and induction
of NAFLD may involve endrocine disruptors
(environmental exposure) and xenobiotics that promote
insulin resistance and pancreatic disturbances in these
communities [4,18]. The complex interactions of
Western diets, environmental and genetic factors may
induce early liver and brain senescence that are linked
to neuroendocrine disease that promote insulin
resistance and pancreatic disease (Figure 2) with the
development of various organ disease in global
communities. Specific nutrients such as leucine and
pyruvic acid are essential for insulin secretions [19-22]
with  phosphatidylinositol  ingestion  important  to
pancreatic function and survival.Cellular calcium
channel dyshomeostasis in diabetes may be relevant to
pyruvic acid levels with leucine and calcium important to
energy metabolism in muscle and adipocytes [23-26].

b) Overnutrition leads fo accelerated adjpocyte
senescence with diabetes and organ disease

Individuals  with  obesitydevelop  circadian
disorders linked to intracellular calcium suprachiasmatic
nucleus fluctuations [27] and appetite dysregulation that
are connected to diabetesand various organ diseases
[10, 28].Adipocyte dysfunction has become of central
importance to the development and treatment of
diabetes  (Figure 1) withabnormal transcriptional
regulation of adipogenesis linked to several organ
diseases in the Western world [28].Overnutrition and
appetite dysregulation are closely linked to loss of
adipocyte function with early adipocyte senescence
linked to the severity of various metabolic events in
diabetes associated with the cellular apoptosis in these
organs.

Adiposity is the body fat tissue content and
increases in adiposity is measured by body mass index
(BMI). Obese individuals are defined as having a BMI of
>30 (BMI=weight in Kkg/[height in m]2 whereas
overweight is defined as having a BMI from 25-30 and
ideal lean individuals to have a BM of 25 kg/m2. Visceral
fat is more metabolically active than peripheral fat and is

associated with type 2 diabetes, dyslipidemia, high
blood pressure, and increased risk for atherosclerotic
disease [29,30]. The waist-to-hip ratio helps to identify
patients with excess visceral adiposity. Women with a
waist-to-hip ratio > 0.8 and men with a ratio > 1.0 are
considered to have excess central adiposity that confers
risk for developing the metabolic syndrome. Morbid
obesity classification is BMI of > 35 kg/m2 and severe
obesity >40 kg/m2. In the United States children and
young adults affected by type 2 diabetes has risen and
childhood obesity [28] is now considered a major
predictor of adult obesity and Type 2 diabetes.

In the current obesity and diabetes epidemic
the anti-aging gene sirtuin 1 (Sirt1) is implicated as a
NAD(+)dependent class lll histone deacetylase (HDAC)
protein that targets transcription factors to adapt gene
expression to metabolic activity, insulin resistance and
inflammation in various diseases [31-33]. Interests in Sirt
1 have increased since it may override the effects of
genes and their cellular expression with importance to
obesity, diabetes and accelerated neurodegenerative
disease [31-33]. Sirt 1 is involved in gluconeogenesis in
the liver, fat mobilization from white adipose tissue,
cholesterol metabolism, mitochondrial biogenesis,
adipocyte senescence and energy metabolism [1].

Adiposity is involved with Sirt1 dysregulation
with adipocyte size negatively correlated  with
adiponectin levels and high density lipoprotein levels
(HDL) levels. Adiponectin is mainly secreted from the
adipose tissue into the bloodstream and inversely
correlated with body fat in adults. Adiponectin like leptin
is involved in appetite regulation with effects in the brain
regulated by dietary fat intake [34]. Adiponectin is
involved in the metabolic syndrome, NAFLD with excess
calorie consumption involved with adipose tissue Sirt 1
downregulation. Adipose tissueSirt 1 effects on the
release of adipokines (adiponectin, leptin) and cytokines
(tumor necrosis factor alpha, interleukin-6 and C-
reactive protein levels, Ang Il) [1](Figure 1) are
implicated in abnormal cellular processes involved in the
development of early brain senescence (Type 3
diabetes) associated with cardiovascular diseaseand
pancreatic disease.

c) LPS and Obesity linked Type 2 Diabetes are
associated  with  pancreatic  disease  and
neurodegeneration

Atherogenic diets that contain high fat contents
have been discouraged in various communities to
prevent obesity linked diabetes with the role of these fat
diets relevant to the transport of gut microbiotica that
increase plasma endotoxins such as lipopolysaccarides

(LPS) in the blood plasma. LPS has been associated
with metabolic diseases and diabetes [35]and have

been shown to induce acute pancreatitis [36]. LPS are
endotoxins and essential components of the outer
membrane of all Gram-negative bacteria and consist of
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covalently linked segments, surface carbohydrate
polymer, core oligosaccharide and acylated glycolipid
(LIPID A) and can bind to cell membranes to alter
membrane interactions [37,38].After absorption of fat
chylomicrons that are produced contain the LPS binding
protein (LBP) that bind LPS and interactions of LPS to
apo B containing cholesterol-rich  lipoproteins
(chylomicrons/very low density lipoproteins) clearly
implicate the role of dietary fat and LPS in the induction
of pancreatic disease (Figure 3) and LPS-inflammatory
processes associated with neurodegenerative diseases
[39].
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Figure 3 Induction of pancreatic disease, NAFLD and
neurodegenerative implicate LPS, dietary fat and alcohol
consumption as factors involved in  systemic
inflammation. LPS alter hepatic lipid metabolism and
adipocyte function with an increase hepatic cytokines
and acute phase reactants (APP) that lead to pancreatic
disease and neurodegeneration.

The role in LPS in lipoprotein interactions involve
apolipoprotein  E [37] and binding to lipoproteins

prevent inflammatory processes associated with
LPS.LPS has been shown to effect cholesterol
metabolism by the modulation of the Sirt 1

regulationonliver X Receptors (LXR)and ATP-binding
cassette transporter 1 (ABCAT) interactions [33]. In
rodents LPS transport across the intestine has been
shown to be increased by dietary fat and monitoring of
dietary fat intake to reduce LPS induction of metabolic
diseases and neurodegenerative diseases (Figure 3)
has been indicated. In obese mice altered inflammatory
responses were found with LPS administration when
compared with control mice with intestinal microbiota
linked to pancreatic disease, NAFLD (Figure 3) linked
with connections to the systemic inflammation and
abnormal lipoprotein production [37]. Furthermore, LPS
alter hepatic lipid metabolism with anincrease in hepatic
cytokines and APPs in plasma that are involved in
pancreatic disease [35-38]. In adipose tissue LPS has
been shown to effect adipocyte function with effects on
systemic inflammation[39] and administration of
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adiponectin has been shown to reverse LPS induced
inflammatory processes [40-42].

d) Diagnosis tests and relevance fo diabetes and
global organ diseases

In the obesity linked to diabetes epidemic
various plasma tests have been conducted to diagnose
various organ diseases induced by obesity.
Measurements of glucose, insulin, cholesterol and
triglyceride levels allow rapid diagnosis for insulin
resistance associated with diseases of the liver,
pancreas, heart and liver. Diagnosis of organ diseases
by other plasma analysis (Figure 4) involve
measurements of electrolytes (sodium, potassium,
calcium) for kidney function tests, liver enzymes for liver
function, hormones (neuroendocrine disease) and
immunoglobulins (immune dysfunction).
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Figure 4 : Diagnostic tests that involve the assessment
of early organ disease has become of major importance
in global communities. Dyslipidemia, hyperglycemic and
calcium and zinc dyshomeostasis indicate cell
dysfunction but early events in cell transformation with
the loss of rapid amyloid beta clearance with subcellular
alterations may have been induced. Genomic tests for
nuclear receptors such as Sirt 1 and transcription factors
such as p53/microRNA may be important. Diagnositic
tests that involve plasma analysis of APP, cytokines,
adiponectin, apelin and LPS may be of significance to
the detection of early cellular disease.

In the past 10 years links between obesity and
Alzheimer’'s disease have indicated accelerated brain
aging is associated with NAFLD and the global stroke
epidemic [1]. Adipocyte dysfunction and its association
with pancreatic disease has become of major concern
with links between pancreatic cancer and diabetes
[43,44]. Fat intake should be reduced in global
communities with active lifestyles to reduce pancreatic
fat to stabilize pancreatic beta-cell function [45,46]. LPS
associated with adipocyte dysfunction also affect acinar
pancreatic cells with the induction of acute pancreatitis
and diabetes [36,47]. LPS in adipocyteshave shown to



cell

reduce adiponectin and apelin levelswith relevance to
pancreatic function [48,49]. Tests for plasma
adiponectin  (adipose tissue) should be routinely
performed to determine the relevance of low adiponectin
levels [50] and abnormal apelin levels [51] on plasma
insulin levels with relevance to pancreatic dysfunction.

In the current obesity epidemic induction of
global diabetes involve abnormal nuclear and
mitochondria interactions in various cells that may lead
to early cell transformation with abnormal adipogenesis
connected to NAFLD [11].Early cell transformation may
involve incorrect interpretation of the significance of
normal plasma analyte levels (cholesterol, glucose,
calcium) in the presence of nuclear changes (Sirt 1
downregulation) that involve abnormalities in various
cells such as the brain, liver and pancreas. Tests that
involve the assessment of APP and cytokines [38] have
become important as early events in cell transformation
and apoptosis. The significance of the early
interventions allow the maintenance of the peripheral
sink amyloid beta hypothesis [7,10] that is now closely
associated with adipose tissue transformation and liver
disease [1,33]. Genetic cell tests that involve genomic
markers [33] are required such as gene expression tests
for Sirt 1, peroxisome proliferator-activated receptors,
microRNA and transcription factors  (p53, 5'-
monophosphate-activated protein kinase,pregnane X
receptor)may be important to determine the early
reversal of the obese condition linked to the induction of
diabetes.

Monitoring of dietary fat and alcohol intake to
reduce LPS absorption with relevance to metabolic
diseases and neurodegenerative diseases has become
important with LPS linked to Sirt 1 dysregulation and
mitochondrial apoptosis. LPS and its effects on
mammalian cell transformation (nuclear, mitochondria,
membrane) do not allow rapid reversal of chronic
disease progression with internal cell dysregulation.
Tests for plasma LPS determination may be important
with early diagnosis linked to metabolic disease and
neurodegeneration without misinterpretation for clinical
diagnosis. Apoptotic cells may release cell analytes for
clinical diagnosis and reversal of degenerative disease
may not be prevented without accurate plasma LPS
level determination. Early routine testing for xenobiotics
such as bisphenol A and phthalates [18] may allow
rapid reversal of pancreatic disease relevant to obesity
and induction of diabetes. The synergistic effects of LPS
and xenobiotics within cells may transform the cell (lack
of peripheral amyloid beta clearance) and the routine
plasma measurements may not allow early assessment
of functional status with poor interpretations in relation to
multiple organ disease associated with diabetes.

[I. CONCLUSION

In the current global diabetes epidemic early
transformation is possibly associated with

accelerated aging and pancreatic disease induced by a
high fat diet/alcohol diet that increases plasma LPS
levels with reduced xenobiotic clearance. Accelerated
aging with downregulation of the nuclear cell receptors
such as anti-aging Sirt 1 is linked to insulin resistance
(pancreatic disease)with the development of various
organ diseases such as NAFLD, brain diseases (Type 3
diabetes), cardiovascular disease and kidney disease.
Measurements from routine plasma tests
(glucose/cholesterol/calcium) for clinical diagnosis of
diseases do not test for functional peripheral sink
amyloid beta clearance that is linked to maintenance of
the cellular anti-aging processes. Genomic tests such
as Sirt 1 expression and p53 analysis early in life may
allow maintenance of adipocyte/liver function without
ireversible adipocyte transformation that lead to
elevated inflammation markers (APP, cytokines) with
pancreatic disease and NAFLD. The recent failure of the
anti-obese drugs to prevent adipocyte dysfunction now
require urgent nutritional interventions with consumption
of essential nutrients such as leucine, pyruvic acid and
phosphatidylinositol  that maintain  organ function.
Excessive metabolism of these nutrients in global
populations inactivate Sirt 1to delay the clearance of
LPS/xenobiotics that are connected to pancreatic
disease, NAFLD and Alzheimer’s disease.
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