
Gastrointestinal Mucus

The secretions of the gastric surface lining epithelium, Brunner’s glands and goblet cells 
contribute to a layer of mucus that forms a slippery, viscoelastic gel that lubricates the mucosal 
lining of the gastrointestinal tract. This layer consists of a mixture of glycoproteins, 
phospholipids, sloughed cells, various cellular and serum macromolecules, electrolytes and 
water. The unique capacity of gastrointestinal mucus to protect delicate underlying epithelial 
surfaces is due primarily to the gel-forming properties of its glycoprotein molecules referred to 
as mucins. Gastrointestinal mucus protects underlying mucosal epithelial cells by maintaining 
a favorable pH gradient and preventing autodigestion from the lumen. Mucus secreting cells 
distributed along the length of the gastrointestinal tract replenish this adhesive gel-like material 
continuously. It is the hydrophilic and viscoelastic properties of the mucin glycoprotein 
molecules together with their ability to adhere to particulate matter (non-digested substances, 
sloughed cells, inert particles) and remove it from the gut lumen by fecal flow, but without 
damaging delicate mucosal surfaces that makes these molecules so unique. The mucus layer 
is viscous enough to flow like a fluid under mild shearing forces yet sufficiently elastic to 
recover from deformation stress and maintain stability of structure. The mucus layer is porous 
enough to allow for the rapid diffusion of nutrients and secretion, back and forth between 
underlying epithelial cells and the lumen. Mucins, because of their highly variable elongated 
branching oligosaccharide side chains are thought to be arranged in loose, random coils to 
produce an amorphous network. The gaps between groups of these molecules are filled with 
water, ions, serum proteins, lipids, enzymes and other factors. The vast diversity of 
carbohydrate units associated with these large mucin molecules provides an extraordinary 
number of potential recognition sites for pathogenic and commensal organisms in the distal 
gastrointestinal tract. Some mucin binding sites compete with those of microorganisms for 
binding sites of underlying epithelial cells, thus interfering with the access of microorganisms to 
the mucosal surface and contribute to their removal. The ability of the mucin glycoproteins 
forming the mucus layer to resist luminal and bacterial enzymes that destroy mucosal surfaces 
is thought to be due to the structural organization of the mucin molecules themselves. A 
surrounding sleeve of oligosaccharide chains protects the protein core of the glycoprotein 
molecules.
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