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The Influence of Flavonoid-Containing
Chinese Herbs on Digoxin
Pharmacokinetics

Hou Yu Chi
China Medical University

ABSTRACT

Quercetin and rutin are common constituents in daily diet and Chinese herbs.
Rutin is a glycoside of quercetin which is the absorbable form after hydrolysis by
enteral microflora. In recent years, it was shown that quercetin had potent
anticarcinogenic, antioxidative and anti-inflammatory activities. It is currently in
phase | clinical trial. Microsome studies reported that quercetin was a potent CYP
3A4 inhibitor. Many cell line studies indicated that quercetin significantly modulate
p-glycoprotein (Pgp), however, the results showing that quercetin stimulated or
inhibited the efflux of Pgp substrates were still a discrepancy. Digoxin is an
important cardiac glycoside with narrow therapeutic index. Any factor alters its
blood level would result in important clinical consequences. Digoxin is a substrate of
Pgp in humans. Pgp is a barrier for xenobiotic absorption in the intestine and liver.
Therefore, this study attempted to investigate the effect of Huaimi, quercetin and
rutin on digoxin absorption and disposition in pigs. Pigs were administered orally
given digoxin with and without Huaimi, quercetin or rutin in crossover designs.
Blood samples were withdrawn from jugular vein. The blood concentrations of
digoxin were assayed by FPIA method.

Our results indicated that the coadministration of Huaimi, quercetin and rutin
significantly enhanced AUCO-t of digoxin by 111.1 + 28.9%, 130 + 34.7% and 163.5
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+39.5 %, respectively. However, when digoxin was given intravenously, there was
no significant difference between administration with digoxin alone and
coadministration with Huaimi. Everted pig gut sac study revealed that Huaimi, rutin
and quercetin had no significant influence on the efflux of Pgp substrate. Therefore,
the mechanism of these drug interactions needs further studies.

In summary, Huaimi rutin and quercetin significantly enhanced the absorption
of digoxin in pigs. Coadministration of Huaimi, rutin and quercetin with digoxin
should be avoided.

Keywords: quercetin, digoxin, drug interaction ~ P-gp
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