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The number of diabetic patients is increasing worldwide. It is esti-
mated that between 2010-2030, the number of adult diabetic pa-
tients will increase by 69% and 20% in developing and developed
counttries, respectively [1]. Additionally, one-third of adults have
metabolic syndrome in United States [2], defined as a syndrome
that includes insulin resistance, hypertension, abdominal obesity,
hypertriglyceridemia, and low HDLcholesterol, and is caused by
interactions between genetic and environment components. The
components of metabolic syndrome may lead to other patholo-
gies. For example, hyperglycemia and hypertension are the main
causes of chronic kidney disease. It is a challenge in the field of
basic research where variables are often isolated for better analy-
sis. Researchers have attempted to develop a model that includes
all the aspects of metabolic syndrome. One of them is a high-
fructose intake (20-60%) diet that mimics most of the associated
pathologies observed in this syndrome, such as elevated blood
pressure, hypertriglyceridemia, insulin resistance, and hyperurice-
mia. [3, 4|. In the United States (1909-1997), a correlation be-
tween the prevalence of diabetes and corn syrup but not protein
and fat intake [5] was observed. High-fructose corn syrups con-
tain 55-90% fructose, which is commonly found in soft drinks,
beverages, and breakfast cereals.

The mechanism proposed for the correlation between fructose
intake and metabolic syndrome signs may involve uric acid syn-
thesis and hepatic fat accumulation. The fructose in the diet is
absorbed in the intestine by the Glut5 transporter and is distrib-
uted mainly to the liver, kidney, and adipose tissue, but it does not
stimulate insulin release. Fructose is phosphorylated by fructoki-
nase into fructose 1-phosphate. The latter is then metabolized
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by aldolase B and other enzymes, generating glyceraldehyde and
dihydroxyacetone, glycerol-phosphate, and then triglycerides in
the hepatocytes [6]. Additionally, fructose phosphorylation causes
a decrease in intracellular phosphate and ATP depletion. Adeno-
sine mono-phosphate is generated and broken down by adeno-
sine mono-phosphate deaminase, resulting in the generation of
inosine mono-phosphate and eventually uric acid |7].

A correlation between nonalcoholic fat liver disease (NAFLD)
and the prediction of cardiovascular and renal events has been re-
ported in a study that suggested that NAFLD is an early predictor
of cardiovascular and kidney diseases [8]. This abnormality was
also present in a fructose-induced metabolic syndrome model. A
10% glucose intake for 14 weeks induced endogenous generation
of fructose and liver fat accumulation induced by glucose [9].

Uric acid production induced by fructose intake was correlated
with hypertension, which was prevented by allopurinol treat-
ment [10]. Additionally, fructose intake and uric acid production
are also correlated with kidney disease. A high fructose intake in
rats induced kidney hypertrophy and tubular proliferation; fur-
thermore, in a remnant kidney model, fructose intake exacerbated
proteinuria, decreased kidney function, and accelerated glomeru-
losclerosis [11].

Although the high fructose intake experimental model seems to
mimic most of the signs of metabolic syndrome, some questions
remain to be answered. The high incidence of metabolic syn-
drome in countries lacking high-fructose diets such as Germany,
Poland, Greece, Portugal, and Egypt is unclear. Furthermore, the
importance of a high-lipid diet in this experimental model should
be addressed.

An experimental model wherein two or three variables are con-
comitantly observed (e.g. hypertension and high-fructose diet,
high-fat and high-fructose diet, or hyperglycemia and high-fruc-
tose diet) may help analyze the contribution of each component
to this syndrome.
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