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Abstract

Most ingested glycosides are resistant to gastric acid and digestive enzymes and pass through the
upper intestinal tract without absorption to the lower tract, where more than hundreds species and
hundred billions of anaerobic bacteria inhabit. Then, glycosides are retained in the tract and mostly
hydrolyzed by intestinal bacterial glycosidases to the corresponding aglycones, which are then absorbed
slowly and continuously to exhibit pharmacological effects. Using germ-free and gnotobiotic rats, mono-
associated with a human intestinal bacterium capable of hydrolyzing glycosides, we demonstrated that
glycosides are natural prodrugs, activated specifically by the g-glycosidases produced by the human
intestinal anaerobes. In the present review, relation of Bifidobacterium sp. SEN and Eubacterium sp.
BAR to purgative effects of sennoside and barbaloin, respectively, relation of Eubacterium sp. GLH to
anti-inflammatory action of glycyrrhizin, and relation of bacterial g-glucuronidase to absorption of
baicalin were described as examples. Therefore, these evidences show that oral ingestion is necessary
for Kampo medicine and furthermore, these observations may explain that the individual differences in
pharmacological effects are due to the differences in intestinal microflora of animals and humans.

Key words glycoside, prodrug, germ-free rat, gnotobiote rat.
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