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Roles of Bile Acid as an Active Biological Substance
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The family of bile acids belongs to a group of molecular species of acidic steroids with very peculiar biological charac-
teristics. They are synthesized by the liver from cholesterol through several complementary pathways and secreted into
small intestine for the participation in the digestion and absorption of fat. The bile acids are mostly confined to the ter-
ritories of the so-called enterohepatic circulation, which includes the liver, the biliary tree, the intestine and the portal
blood with which bile acids are returned to the liver. In patients with bile acid malabsorption, the amount of primary
bile acids in the colon is increased compared to healthy controls. Although the increase in the secondary bile acids
including deoxycholic acid, is reported to have the potency to affect tumorigenesis in gastrointestinal tracts, there is no
firm evidence that clinically relevant concentrations of the bile acids induce cancer. The list of their physiological roles,
as well as that of the pathological processes is long and still not complete. There is no doubt that many new concepts,

pharmaceutical tools and pharmacological uses of bile acids and their derivatives will emerge in the near future.
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Fig. 1. Pathways of bile acid biosynthesis in the human liver.
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The neutral and alternative pathways of bile salt biosynthesis are initiated by cholesterol 7a-hydroxylase (CYP7A1) and mitochondrial
sterol 27-hydroxylase (CYP27A1), respectively. Sterol 12a-hydroxylase (CYP8B1) determines the ratio of CA to CDCA synthesized. In
humans, the neutral pathway is the major procedure under normal physiological conditions. StAR D1 (steroidogenic acute regulatory
protein D1); 270H-C (27-hydroxycholesterol); 250H-C (25-hydroxycholesterol); SULT2B1b (hydroxycholesterol sulfotransferase 2B1b);
CYP7BI (oxysterol 7a-hydroxylase); BAL (bile acid CoA ligase); BAT (bile acid CoA: amino acid N-acyltransferase).
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Fig. 2. Pathways for production of bile acids from cholesterol: chemical structure of the major bile acids present in bile juice and
feces.

Table 1. Names and Kinetics of individual bile acids in humans

Common name Type Synthesis Pool size (mg) Daily synthesis (mg)
Cholic acid (CA) Primary Synthesized from 500 ~ 1,500 180 ~ 360
Chenodeoxycholic acid (CDCA) Primary cholesterol by liver 500 ~ 1,400 100 ~ 250
Deoxycholic acid (DCA) Secondary Produced in intestine from 200 ~ 1,000
) o action of microorganisms on
Lithocholic acid (LCA) Secondary primary bile acids 50 ~ 100
Total 1,250 ~ 4,000 280 ~ 610
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Fig. 3. Schematic representation of the entero-hepatic circulation of bile acids

The organs [A] and cell types and transporters [B] that are involved in the entero-hepatic circulation of bile acids are presented.

ASBT (apical sodium-dependent bile acid transporter); BA (bile acid); BAEP (bile acid export pump); IBABP (ileal bile acid binding
protein); NTCP (sodium-dependent taurocholate protein); OATP (organic anion transporter); tASBT (truncated form of ASBT)
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Fig. 4. Pathway for production of bile acids from cholesterol.
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