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Beneficial effect of whole-grain wheat on liver fat: a role for the

gut microbiota?
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In meta-analyses of prospective studies, high whole grain
(WQG) intake has been acknowledged for its potential role
in lowering risk of type 2 diabetes, cancer, cardiovascular
disease and all cause mortality (1,2). Unlike Refined wheat
(RW) flours from which the bran and germ of the wheat
kernel have been removed, whole-grain wheat (WGW)
products retain these elements and are rich sources not
only of dietary fiber, but also of betaine, choline, important
minerals and vitamins, components with antioxidant
properties, and other phytochemicals (3). They are thus
considered nutritionally superior but previous WG
interventions in human subjects have reported conflicting
results in improvements in health parameters.

In this context, The Graandioos study has been
performed in the Netherlands to investigate the benefits
of WGW. In this randomized, doubleblind, parallel trial,
50 overweight female and male middle-aged participants
were first aligned on a 4-wk RW period. Next, participants
were randomly assigned to a 12-wk RW or WGW
intervention. Plasma samples were taken after overnight
fasting and postprandially and thirty-one biomarkers were
quantified focusing on metabolism, liver, cardiovascular
health, and inflammation. The results of the Graandioos
study, described in two previous papers (4,5), revealed that
the WGW intervention promotes liver and inflammatory
resilience in overweight subjects and prevents the increase
in liver fat observed in RW intervention.

In the last decade, a contribution of the gut microbiota
in NAFLD has been revealed (6,7). Indeed, a dysbiosis is
associated with NAFLD and this perturbed gut microbiota
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can result in increased gut permeability and facilitation
of the passage of LPS and other inflammatory factors
to the blood, decreased choline availability, changes in
bile acid composition and increased ethanol production
in the intestine. The dysbiosis also impacts energy
harvest from the diet and alters the hepatic expression
of genes involved in de novo lipogenesis. Altogether,
these microbiota-associated mechanisms may influence
steatosis development and fecal microbiota transplants
recently confirmed that the gut bacteria affect hepatic lipid
accretion (8).

Considering this influence of the gut bacteria on hepatic
lipid metabolism, a role for the gut microbiota in the
liver improvements effects of WGW intervention can be
envisaged. To test this hypothesis, In the recently published
paper (9) the authors analyzed the fecal microbiota
composition and functionality in samples obtained from
the Grandioos study, and correlated intervention-induced
changes in gut bacteria with changes in liver health
parameters. No significant clustering effect was found
between baseline and postintervention within and between
groups based on overall microbiota profiles indicating
minor impact of the intervention on gut microbiota.
This is not surprising considering the relatively modest
differences in diet composition, only altering wheat
products. Moreover both RW and WGW interventions
did not change microbial diversity. Nevertheless, the
WGW intervention increased 3 bacterial taxa (within
the Ruminococcaceae family) and decreased 1 bacterial
taxon (within the Lachnospiraceae family), whereas the
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RW intervention mostly decreased these bacteria. Maybe
more importantly, WGW intervention showed a trend
toward increased predicted fermentation pathways by the
microbiota (in particular pathways for butyrate production),
whereas RW intervention showed opposite effects. These
findings could be explained by the decreased fiber content
in the RW intervention products. Interestingly, it has been
previously shown that butyrate can decrease intestinal
inflammation and influence liver fat through stimulation
of hepatic fat oxidation via activation of AMP-activated
protein kinase (10). Based on these findings and on the
previously published results showing that the 12-wk RW
intervention significantly increased liver fat, whereas WGW
intervention did not, the authors hypothesized that WGW
might improve steatosis indirectly via increased cereal fiber
fermentation and SCFA production indicating a role for
the gut microbiota in their beneficial effects. However, this
hypothesis remains unproven due to several limitations
of the study, including small sample size, prediction
of microbial functionality from 16S rRNA sequencing
data instead of metagenomics, or absence of SCFA
measurements in feces. Therefore, the potential health
effects of replacement of RW by WGW and contribution
of the gut microbiota in those effects still deserve further
investigation.
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