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The roles of glucosylceramide in intestinal microbes and their
environment
—A working hypothesis of the health benefits and functions of dietary
glucosylceramide—

Hiroshi Kitagaki"”, Huanghuang Dai”

Summary Dietary glucosylceramide reportedly prevents colon, head and neck cancer, and increases
the skin barrier function. Several studies have hypothesized that degraded products of dietary
glucosylceramide are absorbed in the small intestine and subsequently delivered to the dermis.
However, the degradation of glucosylceramide in the small intestine is very low, and its delivery rate to
the dermis is unknown. Another research hypothesized that dietary glucosylceramide is degraded in the
colon by intestinal microbes, and the ceramide produced ameliorates inflammation. However, the
presence or amount of these bacteria in humans has not yet been elucidated in detail. Here, we propose
a new working hypothesis: dietary glucosylceramide functions through its attachment to intestinal
bacteria and alteration of their physiological characteristics, and reduces the hardness of intestinal feces.
We present direct evidence for this working hypothesis. This hypothesis should be verified in future
studies.
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Fig. 1 Chemical structure of koji glucosylceramide.

Glucosylceramide is one form of sphingolipids.
This scheme represents glucosylceramide
derived from koji, which is the base for

Japanese fermented foods.
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Fig. 2 Health benefits and functions of dietary
glucosylceramide in vivo.

Dietary glucosylceramide has several health
benefits and functions, including lowering liver
cholesterol, reinforcing skin barrier function,
preventing colon cancer, preventing head and
neck cancer, and altering intestinal microbial

flora through an unknown mechanism.
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Fig. 3 A working hypothesis of the role of dietary

glucosylceramide in the intestine.

Dietary glucosylceramide might exert its
physiological functions through ameliorating
inflammation, degradation to ceramide by
intestinal microbes, augmenting the tolerance
of intestinal gram-positive bacteria towards bile
acids, decreasing the hardness of feces, and
promoting the secretion of bile acids.
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glucosylceramide.
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Several hypothetical mechanisms of the health benefits and functions of dietary

glucosylceramide include ameliorating colon inflammation, absorbing the degraded

products and reaching the skin, degrading in the colon by intestinal microbes, and

augmenting tolerance to bile acids through attachment to intestinal microbes.
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