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Natural Drug Discovery Laboratory has focused on the discovery of anti-austerity agents from
medicinal plants and has achieved broader national and international collaboration in
anticancer drug discovery. Our laboratory has made significant advances in the discovery of
potent anti-cancer agents from medicinal plants. These discoveries hold immense potential for
the development of new cancer therapies. Key achievements can be summarized as follows:

Myrtucommulone A and other potent anticancer compounds were isolated from the medicinal
plant Callistemon subulatus, and they demonstrated selective toxicity against PANC-1
human pancreatic cancer cells while leaving normal cells unharmed. These compounds also
inhibited cell migration and downregulated key signaling pathways, indicating their
potential for drug development.

Callistrilone Q and epicallistrilone Q, two structurally unique callistrilone epimers, were
isolated from Callistemon citrinus leaves. These compounds demonstrated unprecedented
preferential cytotoxic activities against PANC-1 human pancreatic cancer cells at the
nanomolar level and inhibited cell migration. Both compounds downregulated key proteins
involved in the PI3K/Akt/mTOR signaling pathway.

Our laboratory collaborated with the Graduate School of Science and Engineering,

University of Toyama, to synthesize novel pipernonaline derivatives as anti-austerity agents
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against human pancreatic cancer PANC-1 cells. The synthesized compounds have shown
superior preferential cytotoxic activity against pancreatic cancer cell lines. One of the potent
compounds was found to inhibit Akt activation and cancer cell migration, making it an
extremely promising candidate compound for new pancreatic cancer agents based on the
anti-austerity strategy.

e Our laboratory collaborated with the Graduate School of Science and Engineering,
University of Toyama, and accomplished the total synthesis of 4’-O-Methylgrynullarin and

related isoflavone natural products using Suzuki-Miyaura coupling of the prenylated
iodochromones with the corresponding phenylboronic acids as the key step. The synthesized
derivatives reveal a clear structure-activity relationship. We found that the 6-prenyl moiety
and 7-phenolic hydroxy group on the isoflavone skeleton are essential for preferential
cytotoxicity.

e Our laboratory collaborated with the Department of Surgery and Science, Faculty of
Medicine, University of Toyama, to investigate the ethanolic extract of the stem of Abies

spectabilis. The extract exhibited strong cytotoxicity against MIA PaCa-2 human pancreatic
cancer cells preferentially under nutrient-deprived conditions. Phytochemical investigation
of this bioactive extract led to the isolation of ten compounds, including a new abietane-type.
Dehydroabietinol was identified as the most potent activity with a PCso value of 6.6 pM.
Dehydroabietinol was also found to retard the MIA PaCa-2 cell migration under normal
nutrient-rich conditions, displaying its anti-metastatic potential. Investigation on the
mechanism suggested that dehydroabietinol is an inhibitor of the key cancer cell survival
Akt/mTOR/autophagy signaling pathway.

e  Our laboratory collaborated with Khon Kaen University to investigate the effects of Yakae-
Prajamduen-Jamod (YPJ), a Thai traditional medicine used to treat menopausal symptoms

in Thailand, on cognitive deficits and its underlying mechanisms of action in ovariectomized
(OVX) mice, an animal model of menopause. The results suggest that YPJ exerts its
ameliorative effects on OVX-induced cognitive deficits in part by mitigating HPA axis
overactivation, neuroinflammation, and oxidative brain damage. Therefore, Yakae-
Prajamduen-Jamod may be a novel alternative therapeutic medicine suitable for the
treatment of cognitive deficits during the menopausal transition.

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 for the drug development against
pancreatic cancer, and thus, contributing better health to the global human society.
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