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In 2011, the United Nations (UN) general assembly
adopted a resolution for the first time acknowledging
chronic non-communicable diseases (CNCDs) as one
the major socioeconomic challenges in the twenty-first
century. The UN declared CNCDs such as heart
disease, cancer, diabetes, and chronic respiratory
diseases a threat to all countries, killing three in five
people and contributing to 35 million deaths annual-
ly. The UN identified tobacco use, harmful alcohol
use, and an unhealthy diet as the primary risk factors
for the development of CNCDs.! While public health
authorities have imposed significant regulation and
educational efforts to minimize tobacco and alcohol
use, the essentiality of food and complexity of nutri-
tion has made regulation and education difficult.?

In recent years, researchers have identified added
sugar consumption as one of the most significant
dietary causes of CNCDs, in addition to neurodegen-
erative diseases, and even pediatric diseases such as
autism and childhood obesity.2 In the past 50 years,
added sugar consumption has increased exponential-
ly and become a staple of the western diet. Sugar is
not only present in obvious foods such as deserts and
sweetened beverages, it has become a hidden ingredi-
ent added to nearly all processed foods.® In recent
years, financial incentives have driven multinational
corporations to replace sugar with high-fructose corn
syrup in certain products. In many regions of the
world, people are consuming over 500 calories per
day from added sugar alone.

Both sugar and high-fructose corn syrup are com-
prised of equal parts of glucose and fructose and are
very high on the glycemic index, meaning that they
cause blood glucose levels to rise rapidly. Insulin is
the primary hormone involved in the regulation of
blood glucose levels, which binds to specific receptors
on cells to facilitate glucose entry and utilization by
cells. Repeated hyperglycemic episodes cause cells to
remove insulin receptors from their membrane, in a
phenomenon termed insulin resistance. The body is
initially able to maintain normal blood glucose levels
by increasing insulin secretion, but ultimately it is
unable to compensate and type 2 diabetes mellitus
(T2DM) develops.

The most serious manifestation of T2DM are vascular
complications which include retinopathy, nephropa-
thy, neuropathy, cerebrovascular diseases, coronary
heart disease, and peripheral vascular disease, often
leading to blindness, stroke, heart attack, and amputa-
tion of limbs. Vascular complications in T2DM increase
in proportion to the duration of hyperglycemia.®
Chronic hyperglycemia triggers endothelial dysfunc-
tion, the primary factor in the pathogenesis of diabetic
vascular complications. Endothelial cells (ECs) line the
surface of all blood vessels and serve as a barrier
between circulating blood and tissues. ECs are particu-
larly sensitive to changes in blood glucose levels, and
hyperglycemic conditions induce acute endothelial
inflammation and a prolonged pro-inflammatory state,
leading to endothelial dysfunction. Endothelial
dysfunction is a disruption in vascular homeostasis
characterized by reduced nitric oxide production,
increased endothelial permeability, increased expres-
sion of adhesion molecules, and increased apoptosis.®”

In addition to the vascular complications of T2DM,
endothelial dysfunction also plays a significant role in
the pathogenesis of inflammatory disorders such as
rheumatoid arthritis, asthma, cerebral small vessel
disease, and autoimmune disorders such as inflamma-
tory bowel disease.® Furthermore, researchers believe
endothelial dysfunction is an early pivotal event
preceding the development of coronary artery athero-
sclerosis and heart disease.” The risk of developing
autoimmune diseases, diabetes, and atherosclerotic
coronary artery disease is directly related to the
number, intensity and duration of hyperglycemic
events, with damage beginning years before the formal
diagnosis of diabetes.”

Another mechanism by which uncontrolled hypergly-
cemia associated with T2DM leads to vascular compli-
cations is through the accumulation of advanced glyca-
tion end-products (AGEs). AGEs are a complex group
of compounds consisting of proteins, lipids, or DNA
which undergo glycation when exposed to sugars. The
human body lacks enzymes to eliminate glycated prod-
ucts, which progressively accumulate as metabolic
waste and cause functional deterioration of organs and
tissues during the aging process.!® The glycation reac-
tion results in impaired protein function and reduced




elasticity of tissues such as blood vessels, skin, and
tendons.!1213 Many chronic diseases such as athero-
sclerosis, chronic kidney disease, rheumatoid arthritis,
Alzheimer’s disease, Parkinson’s disease, vascular
dementia, cataracts, other degenerative ophthalmic
diseases, and many other diseases are associated with
the accumulation of AGEs in tissues.!#1516 Further-
more, there is significant evidence that AGEs contrib-
ute to sarcopenia and the loss of bone density and
muscle mass associated with aging.!”

Science has only recently accepted the role of insulin in
the brain, which includes neuronal development,
synapse formation, learning and memory, glucoregu-
latory function and feeding behavior. Researchers
suspect that the high concentration of insulin found in
the brain is the result of local production in the brain
and active transported across the blood-brain-barrier
via a specific transporter, affected by hyperglycemic
states.®1° Emerging studies have correlated hypergly-
cemia with having a direct role in the development of
neurodegenerative diseases, such as Alzheimer’s
disease (AD).20

The connection between Alzheimer’s Disease (AD) and
hyperglycemia is so close, that researchers have begun
referring to Alzheimer’s as “type 3 diabetes” 222
Recent stuides have revealed insulin resistance to have
a significant effect on the accumulation of both
beta-amyloid (AP) plaques and neurofibrillary tangles
(NFTs), the two main features believed to be associated
with the development of AD. Several studies have
shown a significant correlation between insulin resis-
tance and AQ synthesis, aggregation, and clearance
mechanisms.?*2® Additionally, researchers found that
insulin resistance causes excessive enzymatic activa-
tion of glycogen synthesis, leading to leading to the
formation of neurofibrillary tangles responsible for the
cognitive changes in AD.2024

In addition to neurodegenerative disease in the geriat-
ric population, emerging research has linked prenatal
hyperglycemia and gestational diabetes mellitus
(GDM) as a significant risk factor for long-term neuro-
psychiatric morbidity in children, in particular Autism
spectrum disorder (ASD).?>?¢ The prevalence of ASD
has increased dramatically since the 1960s and and
continues to rise annually at an exponential rate. ASD
diagnoses in children have increased from 1 in 150 in
the year 2000, to 1 in 59 in 2018, with autism prevalence
increasing by 119.4% in this time period.?”” ASD is a
neurodevelopmental disorder characterized by
impairments in socialization, communication and
language, and repetitive or unusual behaviors. ASD

typically appears during the first 5 years of life and
persists into adulthood. Individuals with ASD often
have co-exiting neuropsychological conditions such
as epilepsy, depression, anxiety, and attention deficit
hyperactivity disorder (ADHD). On average, autism
costs families $60,000 USD per year. Data from obser-
vational studies suggests that as many as 45% of GDM
cases may be preventable by adherence to a healthy
lifestyle.?®

Added sugar consumption is also a primary factor for
many detrimental health conditions during childhood
including obesity, dental caries, asthma, altered lipid
profiles, hypertension, and cancer. Preventing child-
hood obesity in particular is vital due to its association
with lifelong obesity, metabolic disorders such as
T2DM and hypertriglyceridemia, obesity-related
cancers, in addition to psychosocial repercussions and
decreased educational attainment.2°30313233

Infants and children around the world exhibit a
heightened preference for sweetness, most likely a
biological underpinning to confer advantage in envi-
ronments of scarcity. Moreover, research has shown
significant similarities in neurochemistry and behav-
ior between consumption of added sugars and
drug-like effects, including bingeing, craving, toler-
ance, withdrawal, cross-sensitization, cross-depen-
dence, reward and opioid effects. Sugar addiction
appears to develop as a result of natural endogenous
opioids released upon sugar consumption. The
opioid-like pain reducing properties of sugar are
evident from birth. A sweet solution placed in a new-
borns mouth, elicits facial relaxation, often accompa-
nied with a smile. Furthermore, something sweet
placed on the tongue of a crying newborn produces
an instantaneous calming effect.®* In another study,
sucrose consumption delayed pain reporting in
children aged 8 to 11 years old undergoing a cold-in-
duced pain stimulus test, whilst having no effect in
adult® Evolutionary driven taste preferences,
coupled with heightened response to natural endoge-
nous opioids produced upon sugar consumption
make infants and children more vulnerable to sugar
addiction than adults.

Much of illness afflicting modern society can be
attributed to changes in eating patterns. In the past
160 years the amount of sugar consumed by society
has exploded, attributed to the mechanization of
sugar production. This trend is not limited to the
developed world, but has impacted almost every
country on the planet. Emerging research has identi-
fied added sugar consumption as a significant risk
factor for the development of CNCDs including heart




disease, diabetes, cancer and chronic respiratory diseas-
es, neurodegenerative diseases such as Alzheimer’s
disease, childhood autism secondary to GDM, childhood
obesity and associated diseases, in addition to autoim-
mune conditions such as arthritis, inflammatory bowel
disease, multiple sclerosis, and vasculitis. These illnesses
combined pose enormous socioeconomic implications
for every community and nation in the world.

One simple method to reduce dietary sugar consump-
tion is through the substitution of sugar for an all-natural
alternative such as vitaSWEET, which is as sweet as
sugar, zero calories, has no effect on blood glucose levels,
and is safe during pregnancy and for children.

vitaSWEET is a natural alternative to table sugar and
high fructose corn syrup, that is 0 on the glycemic index,
meaning that it has no effect on blood glucose levels and
therefore is not associated with the metabolic conse-
quences of sugar. vitaSWEET is formulated with two
simple ingredients: monk fruit and erythritol.

Monk fruit or luo han guo is native to southern China
and northern Thailand, and has almost 300 times natural
sweetness than that of sugar. It has been used for centu-
ries in traditional Chinese medicine, first mentioned in
the records of 14th century Chinese monks. Erythritol is
a naturally occurring sugar alcohol derived from fruits
and plants. Vita Columbia’s unique blend of both monk
fruit and erythritol is as sweet as sugar and can be used
as a 1-to-1 replacement in recipes.

vitaSWEET
An ancient alternative as sweet as
sugar but without the metabolic
concequences
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