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Natural Drug Discovery Laboratory has extensively focused on the discovery of anti-austerity agents from
medicinal plants of wide different origins, clarification of the molecular mechanism, and in vivo evaluation of
selected agents. Aside from that, this laboratory has achieved broader national and international collaboration in
anticancer drug discovery. Briefly, the research activities can be summarized as follows.

1.

Guggulsterone derivatives (GSDs) were identified as new-generation anticancer agents in collaboration with
the Faculty of Pharmaceutical Sciences (Prof. Matsuya). These agents can exert preferential cytotoxic activity
only under nutrient-deprived conditions without toxicity under normal conditions. GSDs inhibits the
activation of the Akt/mTOR signaling pathway.

In collaboration with Khon Kaen University, Kleeb Bua Daeng (KBD, a Thai Traditional Herbal Formula)
has been investigated for its multitarget effect on unpredictable chronic mild stress-induced depression. KBD
was found to promote neurogenesis by upregulation of brain-derived neurotrophic factor (BDNF) and cyclic
AMP-responsive element-binding (CREB) mRNA expression in the frontal cortex and hippocampus.
Panduratin A and GDP, the active constituent from B. pandurata have been found to induce PANC-1 human
pancreatic cancer cell death preferentially under nutrient starvation by inhibiting PI3K/Akt/mTOR/autophagy
signaling pathway.

Phytochemical investigation of Betula alnoides extract led to the isolation of eleven compounds, including
six new compounds, named betuphenones A-F. The absolute configuration of new compounds was
established by computational ECD calculations using the density functional theory.

Phytochemical investigation of Nelumbo nucifera petals led to the isolation of nine benzylisoquinoline
alkaloids. Among these, (—)-lirinidine was found to be a potent cytotoxic agent against the HeLa cancer cell
line. Benzylisoquinoline alkaloids skeleton are the promising scaffold for the anticancer drug development
against cervical cancer.

Phytochemical investigation of Thai Piper ribesoides led to the isolation of six compounds, including two
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new polyoxygenated cyclohexane derivatives, named ribesoidones A and B.
7. A new anti-austerity agent, 4-O-methylgrynullarin from Derris scandens has been discovered as a potent
anticancer agent against PANC-1 human pancreatic cancer cell line under nutrition starvation via inhibition
of Akt/mTOR pathway.

BIL<4 Y —7 I Project: We evaluated over 300 synthetic compounds (T-Series, N-Series) for their
anti-austerity activity against human pancreatic cancer cells. The mode of action of the selected compounds has
been confirmed. In vivo evaluation of selected investigational drugs including those for “Goboshi” extract against
MIA PaCa-2 CDX model and orthotopic models have been completed.

Future direction: Natural Drug Discovery Laboratory will continue to expand the international collaboration and
explore new natural anticancer agents, investigate the effect of newly discovered compounds against cancer cell
metabolism using Orbitrap-MS and ZipChip technology, continue research under & L< VY 2V —T 7 A
project for the drug development against pancreatic cancer, and thus, contributing better health to the global human

society.
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