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Progress in fructose-induced obesity and visceral fat accumulation

HAN Jin-Xiang, ZHAO Nai-Qian*, WANG Li
(The Second Clinical Medical College, Shanxi Medical University, Taiyuan 030001, China)

Abstract: A high intake of fructose correlates closely with the degree of severity of obesity and non-alcoholic fatty
liver disease (NAFLD). This may be accounted for by the metabolic differences between fructose and glucose.
Firstly, fructose may stimulate food intake and reduce resting energy expenditure. Secondly, by avoiding the
phosphofructokinase step in glycolysis which is tightly regulated by the cell energy status, a large proportion of
fructose is converted to surplus acetyl-CoA independent of excessive energy intake. A large amount of surplus
acetyl-CoA enters de novo lipogenesis and leads to formation of fatty acids. In particular, when fructose is
metabolized in cells, ATP depletion and nucleotide turnover occur rapidly and irreversibly, and uric acid is
eventually generated. Fructose-mediated uric acid generation can cause a reduction in fatty acid oxidation, but more
importantly it can stimulate lipogenesis by inducing mitochondrial oxidative stress. Therefore, the unique aspects of
fructose metabolism may have an important role in obesity and visceral fat accumulation. A high intake of fructose
may increase the risk for obesity and obesity-related metabolic diseases.
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