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Abstract
Discovery of Neuroprotective Compounds from
Alpinia Oxyphylla by Multivariate Analysis of Chemical and

Bioactivity Profiles

By Shuai YUAN
Thesis Supervisor: Prof. Simon Ming-Yuan Lee

Chinese Medicinal Science

Parkinson's disease (PD), a degenerative disorder of the central nervous system, is the
second neurodegenerative disorders among the elderly. The rapid increase in the
number of PD patients without effective drug treatment urgently demands discovery
and development of more effective PD management. Medicinal plants historically
have been an important source for drug discovery. However, drug discovery from
medicinal plants also faces many challenges, particularly due to the presence of
complex chemical constituents, usually without well defined active components.
Multivariate data analysis shall offer an alternative powerful solution to address this
problem. With multivariate methods, one can investigate the relationship between all
variables in a single context and these relationships can be displayed in plots for quick
and convenient analysis.

In present study, we identified the neuroprotective constituent in ethanolic extract of
Fructus Alpiniae oxyphyllae (AOE) using a PLS-DA model to analyze the correlation

between the chemical profile and in vitro neuroprotective activity of eight



sub-fractions (Fr. A-H), generated from one-step chromatographic fractionation of EA
part (ethyl acetate partition) of the AOE. By this way, a novel neuroprotective
ingredient called compound 1 has been found. Compound 1 was further successfully
separated and purified from Fr. D. The neuroprotective activity of compound 1 was
further confirmed in both in vitro and in vivo experimental models of PD.
Pretreatment with compound 1 exhibited significant neuroprotective activity against
6-OHDA-induced PC12 cell death. Moreover, treatment with compound 1 markedly
protected loss of tyrosine hydroxylase (TH)-positive neurons and inhibited the
swimming behavior reduction in the MPTP-induced PD model of zebrafish.

In summary, the present study identified a novel neuroprotective compound
(compound 1) from Fructus Alpiniae oxyphyllae by a new approach based on
multivariate data analysis of chemical profile and neuroprotective activity of chemical
fractions. Our result also demonstrated that compound 1 exhibited neuroprotective
effects in both PD models of PC 12 cells and zebrafish. It suggests that compound 1

could be a promising agent for future development on prevention and therapy of PD.
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