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Under the reign of Maharaja Sri Gupta, the Gupta Dynasty existed
at its zenith from approximately 240 to 550 CE. Innovative and
resourceful, the ancient Indian empire discovered methods of turning
sugarcane juice into granulated crystals that were easier to store and
transport. The passing centuries ensured that the cultivation of cane
sugar became a global practice, with the West Indies and tropical parts
of the Americas embracing the sweet, soluble carbohydrate in the 16th
century, while the 19th and 20th centuries brought the development of
beet sugar, high fructose corn syrup and other sweeteners. Fast forward
to the 21st century, and the excessive consumption of sugar has been
linked with everything from type 2 diabetes and heart disease to high
blood pressure and high triglycerides. Numerous scientific papers
argue, rather persuasively, that sugar consumption is detrimental, even
poisonous, to one’s health. However, such vague and unremarkable
assertions can detract from the fact that many different types of sugar
exist (table sugar, for example, has 44 “cousins.”). The aim of this
paper is to objectively show the ways in which fructose, a type of
sugar, is the most damaging of all.
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The dangers of fructose
In stark contrast to glucose, which tends to pass through the liver,
fructose is metabolized almost completely in the glandular organ.
Used mostly for glucoses, or the production of energy, glucose differs
to fructose, which is mainly used to generate nucleic acid. From salad
dressings to soft drinks, high fructose corn syrup (HFCS), a manmade
sweetener, is found in a number of processed foods, and has been
since the late 1970’s. HFCS is inexpensive to produce, thus making
it attractive to the food industry. Created by changing the glucose
in corn starch to fructose, high-fructose corn syrup comes in three
forms: HFCS-90, HFCS-55 and HFCS-42. Sugar is addictive, and
some scientists believe that fructose rivals heroin for its addictive-like
effects1 although fruit does contain fructose, the amounts are relatively
low, and the fiber content of apples, for example, slows down fructose
absorption.
As sales of soft drinks containing the sweetener continue to reach
new highs, the obesity epidemic continues to intensify, which suggests
that a very intimate relationship exists between the two.2 According to
a number of studies, dietary fructose not only promotes cardiovascular
disease but appears to have adverse effects on postprandial serum.3
In three separate studies, scientists split participants into two groups;
those who would consume beverages made with high fructose corn
syrup and those who would consume diet beverages made with
aspartame. At the end of the study, which ran for 10 weeks, each
participant was weighed. Those who had consumed the beverages
containing high-fructose corn syrup gained weight, and those who
didn’t did not.4 The intake of dietary fructose has increased every year
since the late 1970’s, with modern day processed foods containing 25%
more sugar than processed foods from the 70’s.5 In 1970, according
to United States Department of Agriculture (USDA) reports, HFCS
consumption was virtually non-existent.6 In 2016, globally, HFCS
now represents close to 44% of today’s total added sweeteners, with
sucrose, glucose syrup, pure glucose, and honey accounting for the
other 56%.7
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In the U.S., for example, HFCS consumption has continuously
increased over the past four decades, now accounting for more than
42% of total caloric sweetener consumption - The figure was 16%
in 1978.8 What is even more worrying, perhaps, is the fact that 50%
of children in the U.S. - between the ages of 3 and 5 - consume
beverages containing manmade sweeteners.9 The rapid metabolism of
fructose in liver cells can result in a rare condition called hereditary
fructosuria. Or HFI10 An inborn error of fructose metabolism caused
by a deficiency of the enzyme aldolase B, HFI renders individuals
affected asymptomatic until the ingestion of fructose, sucrose, or
sorbitol occurs.

Obesity
As excess fructose is quickly converted into fat, the scientific
evidence linking the consumption of sugary drinks with weight gain is
difficult to ignore.11 Beverages high in sugar contribute to weight gain
more than solid foods, and two soft drinks a day increases a child’s
risk of becoming obese by more than 60%.12 Hormonally, fructose
reduces leptin levels, meaning an individual feels less full, and, by
increasing the expression of the hormone ghrelin, an individual feels
hungrier.13 As the excessive consumption of sugary beverages can
cause metabolic damage and trigger the early stages of diabetes and
heart disease .replacing sugar with artificial sweeteners appears to be
a healthier alternative.14
Diabetes is now the seventh-leading cause of death in the United
States, with $245billion spent each year on treatment.15 A 2010
meta-analysis study found that sugar-sweetened beverages, or SSBs,
increase the risk of type 2 diabetes, and in some cases cause insulin
resistance and β-cell dysfunction.16 Previous studies have shown that
the ingestion of fructose increases subsequent food intake.17 Which
suggests that, when it comes to suppressing the desire to consume
food, fructose is less efficient than glucose? Another study saw
participants subjected to a 10-wk supplementation with either glucose
or fructose. Researchers found that fructose sparked an increase in
body weight.18 However glucose did not cause an increase in body
weight. Ever since the 60’s and the seminal work of Sir Philip Randle,
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the eminent British medical researcher, the link between disturbed
lipid metabolism and insulin resistance has been scrutinized, with
several studies suggesting that a high-fructose diet leads to hepatic
insulin resistance in healthy males.19 Furthermore, insulin-resistant
individuals have higher ectopic lipid deposition, which can severally
damage insulin signal transduction pathways, thus affecting glucose
storage and uptake.20 Fructose and hyperinsulinemia, a condition
in which there are excess levels of insulin circulating in the blood
relative to the level of glucose, appear to possess a close relationship.21
Hyperinsulinemia, where the amount of insulin in the blood is
higher than considered normal amongst non-diabetics, leads to the
accumulation of intracellular glyceraldehydes and dihydroxyacetone
phosphate.22 Research has also shown that high-fructose diets increase
hypertension levels.23 On the basis of specific studies evaluating the
relationship between fructose consumption and obesity, the effect of
fructose on total energy intake seems to be a pertinent issue. Several
studies, including an independent meta-analysis, identified a direct
link between fructose and increased energy intake.24

processed foods should be minimized. If and when buying fruit, make
sure it is fresh or frozen, and if purchasing it in canned form, ensure
it comes without artificial sweeteners. Governments across the globe
should make a conscious effort to ensure that food industries decrease
free sugar content in foods. By grouping all sugars together when
listing ingredients on product packaging, the labelling of content
in the Nutritional Contents table of all packaged foods become less
cryptic. Furthermore, restaurant menus should list the free sugar,
sodium, Trans fat, saturated fat, and calorie content of their produce.
Finally, if we are to minimize the risk posed by sugar, fructose
included restrictions on the marketing of all foods and beverages,
especially to children, must be considered. Provincial governments
may consider placing an excise tax on beverages high in free sugars,
which are largely energy dense and nutrient deficient. The indirect tax
could be based on free sugars per unit, with created revenues being
used to educate and make healthy eating more economical.

Fructose intake and cardiovascular risk
factors

To label fructose chronically toxic seems appropriate. When
consumed intermittently, fructose appears to cause minimal damage;
however, frequent, excessive consumption appears to cause serious
damage. Fructose, the sweetest tasting of all sugars, is so addictive
that Dr. Robert Lusting famously called it “alcohol without the buzz.”
Moderately higher insulin and blood sugar levels help our bodies feel
more satiated after eating, but fructose, due to the way it’s metabolized,
doesn’t appear to help with satiety.

Recent studies have highlighted the dangers of diets enriched with
fructose. Essentially, along with weight gain, high-fructose diets can
cause several adverse metabolic and cardiovascular diseases, including
dyslipidemia, insulin resistance, hypertension, and hyperuricemia.25
Dyslipidemia, where an abnormal amount of lipids (e.g. cholesterol
and/or fat) are present in the blood, can result from a high-fructose
diet, as the sugar can increase plasma total- and VLDL-triglycerides,
both in healthy volunteers and in patients with insulin resistance.26
Even in the case of healthy volunteers, an increase in total cholesterol
is not just possible, it’s probable.27 Numerous studies have examined
the hyperlipidemic effects of fructose. One meta-analysis, which
examined eating habits from 1977 to 2004, concluded that fructose in
large amounts becomes toxic.28
More than 6,000 volunteers took part in a study examining the
relationship between soft drink consumption and cardiovascular
risk factors. The final results were conclusive: Consuming more
than one soft drink (330ml can) per day significantly increases the
risk of developing high blood pressure.29 A subsequent study of
74 Swiss children, aged between 6 and 14years-old, showed that
fructose promoted the early signs of atherosclerosis, a condition in
which plaque builds up inside the arteries.30 High doses of fructose
can result in postprandial hypertriglyceridemia and intra-abdominal
fat accumulation, along with elevated blood pressure.31 Along with
obesity, diabetes and dental cavities, excess sugar consumption has
been associated with cardiovascular disease.32 Individuals consuming
10% or more of their total energy from added sugar are three times
more likely to develop heart disease than those who consume less
than 10%.33 A single 355 ml can of sugar-sweetened soda contain - on
average - 40grams, or 10 teaspoons, of sugar.34 Is it really a shock that
obesity levels are on the rise In Canada, for example, 3.5billion litres
of sugar-sweetened soda is available for consumption each year.35 That
works out at roughly 110litres per person. Recent research shows that
the average American child, between the ages of 4 and 8, consumes
68grams of sugary drinks a day, with this number quintupling between
the ages of 14 and 18.36

Recommendations
As individuals we can reduce fructose consumption by preparing
meals using fresh produce, and the consumption of ready-to-eat and
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