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Abstract

PHARMACOKINETIC CHARACTERIZATION OF CALYCOSIN AND
CALYCOSIN-7-O-3-D-GLUCOSIDE

by
Ruan, Jianging

Supervisor: Dr. Yan, Ru

Chinese Medicinal Sciences

Keywords: calycosin: calycosin-7-O-B-D-glucoside; pharmacokinetics; Caco-2 cell

monolayer: intestinal bacteria; absorption; metabolism; glucuronidation

Background: Calycosin and calycosin-7-O-p-D-glucoside (Cal-7-Glu) are two main
bicactive tflavonoid components of Radix Astragali, which has been widely utilized to
reinforce vital energy, strengthen immune function and promote refreshment of flesh
in China for centuries. Although pharmacological effects of calycosin and Cal-7-Glu
have been reported. only a few studies reported pharmacokinetic properties of
calycosin and Cal-7-Glu. A low oral bioavailability was evidenced and some
metabolites, inciuding calycosin and calycosin derivatives, were tentatively identified
in rat plasma when Cal-7-Glu was taken orally. indicating formation and further
biotransformation of calycosin which might play a role in in vive actions of Cal-7-Glu.
However. the information on pharmacokinetics of Cal-7-Glu and calycosin is very
limited. There is no i vive study of calycosin and mechanistic studies on absorption
and metabolism of Cal-7-Glu and calycosin are lack. Therefore, in the present study.

the in vivo fates of Cal-7-Glu and calycosin after oral intake were characterized in rats,
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and the determinant factors were elaborated using in vitro modeis.

Methods:

For investigation on intestinal absorption, metabolism and disposition of calycosin
and Cal-7-Glu, intestinal bacteria metabolism model, human Caco-2 cell monolayer
model, and in vitro hepatic subcellular fractions metabolism model were employed in
the present study. For the further in vivo study of calycosin and Cal-7-Glu, the plasma
concentration of the parent compound and according metabolites were determined

using male Sprague-Dawley rats.

Resuits: Cal-7-Giu was rapidly metabolized into calycosin, when Cal-7-Glu was
incubated with rat intestinal bacteria, suggesting the low oral bioavailability of
Cal-7-Glu might be due to the extensive metabolism in the intestinal tract, whereas no
metabolism occurred when calycosin was incubated with rat intestinal bacteria. The
transport study demonstrated that both Cal-7-Glu and calycosin exhibited high Py,
value indicating their potential good absorption. In addition. calycosin underwent
extensive metabolism inciuding glucuronidation and sulfation in human liver
microsome and S9 fractions, respectively. Glucuronidation was the most significant
metabolism of calycosin with an intrinsic clearance of 480 pL/min/mg protein.
Further enzyme kinetics and reaction phenotyping studies using human recombinant
glucuronosyltransferases (UGT) isozymes showed that UGT!Al was the main
isozyme for calycosin 7-O-glucuronide formation and 1A9 was the main isozyme
responsible for calycosin 3’-O-glucuronide formation. /» vive study also demonstrated
that when calycosin or Cal-7-Glu was orally taken by rats. both calycosin and
Cal-7-Glu were not detectable in plasma and the main drug-related forms in the

plasma were calycosin glucuronide and calycosin sulfate.

Conclusion: Cal-7-Glu underwent rapid and extensive hydrolysis by intestinal
bacteria to produce calycosin. Both Cal-7-Glu and calycosin showed good

permeability across Caco-2 cell monolayers. Thereafter. calycosin was subjected to

-X]-
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extensive hepatic glucuronidation which was mainly catalyzed by UGT1Al and
UGTI1A9, and sulfation. When taken orally, calycosin and Cal-7-Glu per se were not
detectable and glucuronidated and sulfated calycosin were main drug related forms in

rat plasma in both cases.
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