NATURAL ALKALOID PRODUCTS: DRUG DISCOVERY
AND THERAPEUTIC OPTIMIZATION

Condello Maria (a,b), Cosentino Dario (a), Corinti Silvia (c), Di Felice Gabriella (c),
Multari Giuseppina (d), Francesca Romana Gallo (d), Arancia Giuseppe (a), Meschini
Stefania (a)

(a) Department of Technology and Health, (c) Department of Infectious, Parasitic and
Immune-Mediated Diseases, (d) Department of Therapeutic Research and Medicines
Evaluation Italian, National Institute of Health, Viale Regina Elena 299, Rome, Italy.
(b) Institute of Chemical Methodologies, National Research Council (CNR), Rome, Italy
Presenting author: Meschini Stefania, email: stefania.meschini@iss.it

A number of successful systemic therapies are available for the treatment of
metastatic cancer. Unfortunately, the tumor response is often transient, and therapy
frequently fails for the appearance of resistant cell populations. Tumors usually consist of
mixed populations of malignant cells, some of wich are drug-sensitive while others are
multidrug resistant (MDR). The identification of molecular targets in drug resistant cells
can lead to the development of new therapeutic combinations to hit in a differentiated way
the heterogeneity of tumor cells.

Use of natural products for cancer treatment has been extensively documented,
playing an essential role in healthcare. Several alkaloids isolated from natural plants exhibit
antiproliferative and antimetastatic effects on various types of cancer both in vitro and in
vivo. Some of them, campthotecin, vinblastine and vincristine, are anticancer drugs with
well defined clinical uses exerting their action on microtubules dynamics, on mitochondria
activities and DNA replication. In our previous studies, the bisindolic alkaloid voacamine
(VOA), isolated from the Peschiera fuchsiaefolia plant, exerted a chemosensitizing effect
on cultured MDR osteosarcoma cells (U-2 OS/DX) exposed to doxorubicin (DOX).
Pretreatment with VOA, at noncytotoxic concentrations, inhibited P-gp action in a
competitive way, accounting for the enhancement of intracellular content and cytotoxic
effect of DOX induced on MDR cells. In this work, using a different osteosarcoma cell line
(SAOS-2-DX), and a melanoma cell line (Me30966) intrinsically drug resistant and P-gp
negative, we have shown the ability of VOA to sensitize cancer cells of different
histological origin.

An important concern regarding the use of natural products in combination with
chemotherapeutic agents, is their interaction with different biological systems, with
particular attention to the immune system.

In vitro preliminary results obtained on mouse bone marrow-derived dendritic
cells (BM-DC), showed that VOA neither directly affected their maturation nor had an
effect on LPS-induced maturation, indicating the absence of intrinsic immunotoxic and
inflammatory properties of the plant alkaloid. These findings suggest promising clinical
applications of this natural substance in integrative oncologic therapies against resistant
tumors.



