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ABSTRACT

Kaempferia parviflora (KP) is a herbal plant belonging to family of
Zingiberaceae. The plant extract is commonly used as alternative medicines. There
are several pharmacological effects of KP such as anti-inflammation, aphrodisiac,
anti-peptic ulcer, anti-microbacterial, anticancer, anti-mutagenicity, anti-allergic,
cardioprotection, anti-obesity, and neuropharmacological activities. The plant
contains several methoxyflavones, especially, 5,7-dimethoxyflavone (DMF), 5,7,4’-
trimethoxyflavone (TMF), and 3,5,7,3’,4’-pentamethoxyflavone (PMF). To provide
the information on blood and tissue levels, optimum dosage regimen, correlation of
drug concentration with pharmacological or toxicological activities, and drug
interaction, the present study was designed to characterize the pharmacokinetic
parameters, bioavailability values, organ distribution, effect on hepatic cytochrome
P450 enzymes, excretion, and identification of metabolites after administration of KP.
Male rats were intravenously or orally treated with 250 mg/kg BW of KP crude
extract which was dispersed in PEG400, propylene glycol, ethanol, and water (KP
solution). Then, blood samples were taken from tail vein at several time points to
determine the pharmacokinetic parameters and bioavailability values. For organ
distribution and excretion studies, the major organs, urine, and feces samples were
collected at various times after orally administration of 750 mg/kg BW of KP
solution. Methoxyflavones in the biological samples including blood, organs, urine,
and feces samples were quantified by HPLC and the metabolites in urine and feces
were further identified by using LC-MS. In order to investigate both in vitro and in
vivo influences of KP on five mouse hepatic CYP450 metabolizing enzymes
including CYP1A1l, 1A2, 2B, 2E1, and 3A, their activities were measured by using
enzyme activity assay. The results showed that PMF, TMF, and DMF concentrations

quickly approached the maximum concentration ranging 0.55-0.88 pg/ml within 1-2 h
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and then gradually excreted with the t;, of 3-6 h. Oral bioavailability of
methoxyflavones was very low at about 1-4%. Three methoxyflavones were detected
at highest levels in liver followed by kidney. They were also found in lung, testes, and
brain. In addition, KP affected on several CYP450 metabolizing enzyme activities
including CYP1Al, 1A2, 2B, and 2E1 with weak or medium modulations. After
absorption, organ distribution, and metabolism, the components of KP were mainly
eliminated through urine in the forms of demethylation, sulfation, and glucuronidation
of methoxyflavones and in the feces as demethylated forms. According to the
pharmacokinetic data, it indicated the limitation of the utilization of KP which was
low oral bioavailability of methoxyflavones. As the results, self-microemulsifying
drug delivery system (SMEDDS) and cyclodextrin (CD) complex formulations were
developed in order to enhance drug absorption. KP-SMEDDS composing of 80% of
Cremophor® EL:progylene glycol (2:1) and 20% of triglyceride of coconut oil and
KP-HP-B-CD complex improved the dissolution rate, increased the drug permeability
through Caco-2 cells, and enhanced the oral bioavailability of KP. In summary, these
studies firstly demonstrated the pharmacokinetic data of KP as well as the novel KP
formulations were developed to solve its low bioavailability problem, which will give

rise to the future effective utilization of this plant extract.
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