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Figure 1.  Cobalamin absorption and metabolism.Dietary cobalamin (vitamin B12) is normally protein-bound (I) and provided by food 
products of animal origin. Pepsin and low pH in the gastric ventricle degrade food proteins, resulting in release of cobalamin (II). Free 
cobalamin is then bound to R-binder, which is produced by the salivary glands and parietal cells. R-binders are degraded by pancreas 
proteases, and cobalamin (both newly ingested and cobalamin bound to R-binder in the bile) is released again and binds with high affinity 
to intrinsic factor produced in the stomach (III). Intrinsic factor has high affinity to cobalamin at neutral or alkaline pH of the pancreatic 
juice. In the mucosal cells of the distal 80 cm of the ileum, the cobalamin-intrinsic factor complex is recognized by cubilin receptors (in a 
functional complex with the amnionless molecule) (IV). Cobalamin enters the blood circulation bound to TCII. There, the majority of 
cobalamin (70-80%) is bound to R-binder and only a minor portion (20-30%) is bound to transcobalamin II (TC-II) (V). TC-II-bound 
cobalamin (holoTC) is the biologically active fraction of total cobalamin in serum, as only this fraction is taken up by the majority of cells in 
the body. Cellular up-take of holoTC is mediated by transcobalamin (TC)-receptors (VI). Cobalamin absorbed in the intestine 
subsequently enters the liver (VII) via the portal system (X). Within the cells, holoTC-molecules are degraded and cobalamin 
enzymatically converted into its two coenzyme forms, methylcobalamin (co-factor for the methionine-synthase enzyme) and 
adenosylcobalamin (co-factor for the methylmalonyl-CoA mutase in mitochondria) (VI). There is extensive enterohepatic circulation 
transporting 3-5 times more cobalamin than is newly absorbed from food. Cobalamin and cobalamin analogues are bound to R-binders in 
the bile (VIII). The kidneys seem to have a more important role for cobalamin homeostasis than earlier recognized. HoloTC is filtered in 
the glomeruli and quantitatively reabsorbed in the proximal tubuli in a process involving the TC-receptor and megalin (IX). Cobalamin 
leaves tubulus cells at the basal membrane bound to TC-II.                                                                                                                      






























