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Biopharmaceutical Studies of Licorice —

Pharmacokinetics of Licorice, Glycyrrhizin and Glycyrrhetic
acid in Rabbit and Effect of Honey on Their Enteric
Metabolism and Absorption

Hui Ching
Graduate of Chinese Pharmaceutical Sciences

ChinaMedica College, Taichung, Taiwan, R. O. C.

ABSTRACT

Traditional decoction and commercia extract are two commonly used
dosage forms of Chinese herbs. Moreover, various processed articles of Chinese
herbs were described in ancient Chinese medical books. This study investigated
the contents of constituents — glycyrrhizin (GZ) and glycyrrhetic acid (GA) in
licorice and honey-treated licorice decoctions. The results indicated that the
contents of GZ were in great variation within grades but not between grades, and
the contents of GZ in decoctions of licorice and honey-treated licorice did not
show difference.

Pharmacokinetics of licorice, GZ and GA in rabbits were investigated and
compared. The result indicated that in addition to the absorption of GZ per se at
small intestine, ora dosing GZ resulted in higher AUC,;and MRT of GA than
those after oral dosing GA. The absorption of GZ from decoction is higher than
GZ and commercia extracts. Our result suggested that traditional decoction had
advantage for enteric absorption.

The studies of honey effect on the absorption and metabolism of licorice,

GZ and GA were carried out in rabbits. The AUC,, of GA was significantly
XVI



enhanced by 53 % when honey was concomitantly given with GZ. The fate of
GZ was not influenced by glucose and fructose but affected by
5-hydroxy-methyl-2-furaldenyde (HMF). It can be concluded that increasing
GA absorption from GZ by honey was due to its component — HMF.

On the other hand, the AUC,, of GA after oral dosing of honey-treated
licorice was significantly greater by 48 % than that after oral dosing of untreated
licorice. The serum level of GZ after oral dosing of licorice coadministered with
glucose and fructose resulted in lower AUC,; by 75 % and 52 %, respectively,
than dosing licorice alone.

The mechanism of honey on GZ pharmacokinetics was investigated in vitro
by using fresh rabbit fecal flora. The result showed that GZ was hydrolyzed to
the aglycone GA, and then transformed to 3-dehydroglycyrrhetic acid
(3-dehydroGA). Upon the incubation of licorice, the concentration of
3-dehydroGA was much smaller than incubation of GZ alone. On the other hand,
the content of GA after incubation of GZ with honey was higher than that of GZ
adone. The profile indicated that honey increased GA concentration by
enhancing the bacteria hydrolysis of GZ to GA as wedl as inhibiting the
oxidation of GA to 3-dehydroGA. The incubation of honey components —
glucose, fructose and HMF with GZ showed accelerated hydrolysis of GZ and
inhibited oxidation of GA.

As the incubation goes on, GA was found to generate from GZ and then
gradually decline, whereas GA only increased gradually during the incubation of
licorice decoction. Therefore the effect of honey on increasing GA absorption
after oral dosing licorice decoction was attributable to the hydrolysis of GZ but
nothing to do with the oxidation of GA. The incubation of sugars with licorice
decoction showed accelerated hydrolysis of GZ. It can be concluded that the
sugar increased the absorption of GA by enhancing the rate of GZ hydrolysis to
GA in licorice decoction.
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