Sugar-induced metaflammation: a comparative analysis between dietary fructose and galactose and protective effects evoked by prebiotic fructooligosaccharides in rats
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Fructose and galactose are among the most consumed carbohydrates. We recently demonstrated that high fructose intake induces the accumulation of advanced glycation end products (AGEs), which in turn contributes to the development of metaflammation and lipogenesis in liver and skeletal muscle. The impact of galactose on AGEs accumulation, related metaflammation and de novo lipogenesis has not yet been investigated. We thus aimed to investigate the intrinsic ability of the two sugars to exacerbate the deleterious effects of a chronic-fat diet and to identify differences in the activation of inflammatory and lipogenic pathways in target organs of metabolic derangements. We further tested the potential efficacy of complex carbohydrates, namely the fermentable dietary fiber fructooligosaccharides (FOS), to counteract these effects.
Male Sprague-Dawley rats (6/group) were fed 8 weeks as follows: 1) Control 5% fat diet (CNT), 2) 20% fat diet (FAT), 3) FAT+10%FOS, 4) FAT+25% galactose (GAL), 5) GAL+10%FOS, 6) FAT+25% fructose (FRU) 7) FRU+10%FOS. 
Chronic exposure to 20% fat in the presence or absence of simple carbohydrates did not significantly affect body weight gain, blood glucose and lipids or markers of systemic inflammation (TNF-alpha, CRP), whereas an increase in transaminases concentrations was detected in FRU and GAL groups compared to CNT. FOS administration counteracted the increase in markers of liver injury. At local level (liver and skeletal muscle) we documented a sugar-induced significant increase in markers of inflammation and lipid impairment and protection evoked by FOS. 
Although feeding rats with a diet enriched in both fat and sugars did not result in significant changes at systemic level, we demonstrated that the exposure to sugar evokes changes in the expression of markers of inflammation and lipogenesis, thus confirming their role as triggers of diet-induced metabolic derangements. The concurrent administration of the prebiotic FOS dampened the sugar-induced local metaflammation and lipid accumulation.
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