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Seeds of Plantago family (or called psyllium) which are widely distributed around world, have dual usages, both as medicine and food. Polysaccharide from husk of seeds of Plantago family has weak gelling properties, and could promote laxation as a lubricant in humans, regulate blood sugar and lipid level in vivo. The polysaccharide isolated and purified from seeds of Plantago asiatica L. from Ji’an in China was subjected in this study to investigate its regulation activities on mouse colon, and detailed structure information. A screening model of immunological activity of the polysaccharide by using dendritic cells (DCs) as target cells was established, and the immunomodulatory effects of the polysaccharide were tested. The results showed that fermentation of the polysaccharide in mouse colon could significantly raise fecal moisture, decrease the pH values in the colon and increase the concentrations of total short chain fatty acids, of which acetic, propionic and n-butyric acids were the dominant components. It indicated that the polysaccharide had a positive effect on the colon health. Then, the polysaccharide’s physic-chemical properties and detailed structure were explored by methylation, GC-MS, NMR, rheology and elementary analysis. The bioactive polysaccharide studied in this paper is arabinoxylan and highly branched, containing some glucuronic acids. The backbone is composed of β-1,4-linked Xylp. The β-T-linked Xylp, β-1,3-linked Xylp, α-T-linked Araf, α-1,3-linked Araf and α-T-linked GlcAp residues are distributed among branch areas. The interactions between Ca2+ and GlcA, Ca2+ and ferulic acid, both of which are linked to the polysaccharide, are attributed to the mechanism of highly viscosity and weak gelling properties of the polysaccharide. The research demonstrated that the polysaccharide from seeds of P. asiatica L. could improve the proliferation of T cell and enhance the specific cytotoxity activity of cytotoxic T lymphocyte by improving the expression of adhesion and co-stimulating molecules on the surface of DCs and secretion of Th1 related cytokines. By elevating the expression level of CCR7 on DCs, the polysaccharide could enhance the migration of DCs. Toll-like receptors mediated the maturation of DCs induced by the polysaccharide. These results suggested that the highly branched polysaccharide from seeds of P. asiatica L. would have a positive effect on human health.
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