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Effect of cooperation between transporters and metabolic enzymes
on drug disposition by intestine and liver
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Abstract: Drug transporters and metabolic enzymes are the key proteins in the disposition of drugs in the
body. In recent years it has been found that there is a cooperative relationship between drug transporters and metab-
olizing enzymes. Functional changes in drug transporters or metabolizing enzyme can affect the ability to eliminate
drugs. Therefore, it is important to clarify this cooperative relationship, which is directly related to the pharmacoki-
netics, pharmacodynamics and adverse effects of drugs. Intestine and liver are the main organs of drug metabolism.
There are abundant drug transporters and metabolizing enzymes in the tissues. This paper reviews the influence of
the cooperative relationship between drug transporters and metabolizing enzymes on drug disposition by intestine
and liver.
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Figure 1  Hepatic biotransformation process of drug. OATPs:

Organic anion transporting polypeptide; P-gp: P-glycoprotein;
MRP2: Multidrug resistance-associated proteins 2
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Figure 2 Transporters located in the enterocyte or hepatocyte (a) and schematic depiction of the cooperation between drug transporters and

metabolic enzymes in intestine (b). BSEP: Bile salt export pump; MATEs: Multi drug and toxin extrusions; BCRP: Breast cancer resistance

protein; CYP: Cytochrome P450; UGT: Uridinediphosphate glucuronosyl transferase; SULT: Sulfotransferase; OCTs: Organic cation trans-

porters; NTCP: Na*-dependent taurocholate cotransporter
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Table 1  The cooperation between P-gp and CYP3A4 on the ER.
GG918: P-gp inhibitor; cyclosporine: A dual inhibitor of P-gp and
CYP3A4

b Substance ER ER%

o CYP3A4 P-gp A-B/B-A (SD)

K77 Yes Yes 9 33(3)
K77+ cyclosporine 5.7 (0.3)

K77+GG918 14 (1)

Midazolam Yes No 1 25(2)

Midazolam+cyclosporine 10 (1)

Midazolam+GG918 23(2)
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