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Rifampin inhibition of human OATP1B3- and rat Oatplb2-mediated uptakes of the
ppt-type ginsenosides, plasma pharmacokinetics of rifampin in rats and
rifampin-perpetrated drug-drug interactions
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Figure 1
Eadie-Hofstee plots for rifampin inhibition of human OATP1B3- and rat Oatp1b2-mediated uptakes of the ppt-type ginsenosides. The

rifampin concentrations for the inhibition of ginsenosides were 0 (red O), 0.5 (blue @), 1 (blue ), 2 (blue M) and 4 uM (blue A).
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Figure 2
Total concentrations (bound + unbound; black line) and unbound concentrations (red line) of rifampin in plasma over time after a bolus i.v.
dose at 20 mg-kg ™" in rats. The unbound plasma concentrations of rifampin, during 0-8 h after dosing, exceeded its K; values for inhibition

of rat Oatp1b2-mediated transports of the ppt-type ginsenosides (0.7-0.9 pM).

Table 1

Plasma PK parameters of rifampin after a bolus i.v. dose at 20 mg-kg™" in rats

PK parameters Rifampin

Csmin (UM) 422+441
AUCo. (h-uM) 138 + 29
AUC...(h-uM) 139 £ 29
ti2 (h) 3.33+0.37
MRT (h) 45805
Vss (mL-kg™) 821 + 31
Cliotp (ML-h"kg™") 182 + 40
fu (%) 23.1+1.0

Rifampin-perpetrated drug-drug interactions
Effects of rifampin on drug metabolism and transport are broad and of established clinical significance (Niemi et al., 2003).
Rifampin induces intestinal and hepatic CYP3A4-mediated metabolism of drugs (including midazolam, triazolam,
simvastatin, antimycotics, itraconazole, cyclosporin and most dihydropyridine calcium channel antagonists) and also induces
hepatic CYP2C-mediated metabolism of drugs [including (S)-warfarin and the sulfonylurea antidiabetic drugs]. In addition,
rifampin induces intestinal MDR1 and can reduce the plasma concentrations of drugs that are substrates of MDR1 (including
veripamil and digoxin). Recent research has demonstrated that induction of the P450 enzymes and P-gp by rifampin is
mediated by activation of the nuclear PXR (Chen and Raymond, 2006).

Because rifampin is an OATP/Oatp-inhibitor and substrate (Zaher et al., 2008; Vavricka et al., 2002), this compound
was used in the current study to estimate the role of Oatplb2 in regulation of rat systemic exposure to the ppt-type
ginsenosides Rg; and Re and notoginsenoside R; via impairment of hepatobiliary excretion of these saponin compounds. The

ppt-type ginsenosides are very poorly oxidized by P450 enzymes (Liu et al., 2009). Therefore, induction of P450 enzymes by
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rifampin is not considered to have significant effect on the systemic exposure to the ginsenosides in rats, particularly when
rats were treated with a single i.v. dose of rifampin. Although the ppt-type ginsenosides Rg; and Re and notoginsenoside R,
were found to be substrates of human MDRI, but its rat ortholog appeared not to transport these ginsenosides. Therefore,
induction of Mdrl by rifampin probably has no effect on the systemic exposure to the ginsenosides in rats. It was also found
that both the human BSEP and rat Bsep could be inhibited by rifampin. However, rifampin treatment of rats was found to
result in decreased liver concentrations of ginsenosides (Supplemental Data 4). This suggested that rifampin-based inhibition
of Oatplb2 had more significant effect than rifampin-based inhibition of Bsep. In addition, reduced function of Bsep by
rifampin in the liver could be compensated by function of hepatic Mrp2 and Berp, which were not affected by rifampin.
Taken together, despite its broad effects on drug metabolism and transport, rifampin was a useful tool compound for

estimation of the role of Oatp1b2 in regulation of rat systemic exposure to the ppt-type ginsenosides.
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