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Summary

Plant-derived compounds have played an important role in the development of several
clinically useful anti-cancer agents. These .include vinblastine, vincristine, the
camptothecin derivatives, topotecan and irinotecan, etoposide, derived from
epipodophyllotoxin, and paclitaxel (taxol®). Several promising new agents are in
clinical development based on selective activity against cancer-related molecular
targets, including flavopiridol and combretastin A4 phosphate, and some agents which
failed in earlier clinical studies are stimulating renewed interest.

1. Introduction

Plants have a long history of use in the treatment of cancer. Hartwell, in his review of
plants used against cancer, lists more than 3000 plant species that have reportedly been
used in the treatment of cancer. In many instances, however, the “cancer” is undefined,
or reference is- made to conditions such as “hard swellings”, abscesses, calluses, corns,
warts, polyps, or tumors, to name a few. These symptoms would generally apply to
skin, “tangible”, or visible conditions, and may indeed sometimes correspond to a
cancerous condition. Many of the claims for efficacy in the treatment of cancer,
however, should be viewed with some skepticism because cancer, as a specific disease
entity, is likely to be poorly defined in terms of folklore and traditional medicine. This
is in contrast to other plant-based therapies used in traditional medicine for the treatment
of afflictions such as malaria and pain, which are more easily defined, and where the
diseases are often prevalent in the regions where traditional medicine systems are
extensively used. However, despite these observations, it is significant that over 60% of
currently used anti-cancer agents are derived in one way or another from natural
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sources, including plants, marine organisms and micro-organisms. Indeed, molecules
derived from natural sources (so-called natural products), including plants, marine
organisms and micro-organisms, have played, and continue to play, a dominant role in
the discovery of leads for the development of conventional drugs for the treatment of
most human diseases.

While in past years, cancer has been regarded mainly as a group of diseases afflicting
the more developed countries, the incidence of various forms of cancer is now rapidly
rising worldwide. Reference to the World Health Organization database on cancer
incidence and mortality [http://www.who.int/cancer/resources/incidences/en/] indicates
substantial numbers of cases of major cancers in less developed countries (see Table 1).

Number of cases in the year 2000*
Cancer Type T More developed Less developed
otal . .

countries countries
All (except skin) 5,317,905 2,503,772 2,814,132
Breast 1,050,346 579,285 471,063
Colon/Rectum 498,574 318,694 180,059
Kidney 118,255 79,090 39,158
Leukemia 144,321 58,416 85,912
Liver 398,364 73,270 325,108
Lung 901,746 470,836 430,919
Melanoma 65,177 50,608 14,571
Oral Cavity 169,524 59,959 109,553
Ovary 192,379 91,307 101,060
Prostate 542,990 415,568 127,419
Stomach 558,458 208,282 350,176

* Numbers apply to all ages and males only, except for breast and ovary. The total
numbers often do not correspond to the sums of the more and less developed countries

Table 1. The number of cases in more developed/less developed countries as of the year
2000

The search for anti-cancer agents from plant sources started in earnest in the 1950s with
the discovery and development of the vinca alkaloids, vinblastine and vincristine, and
the isolation of the cytotoxic podophyllotoxins (see Section 2). These discoveries
prompted the United States National Cancer Institute (NCI) to initiate an extensive plant
collection program in 1960, focused mainly in temperate regions. This led to the
discovery of many novel chemotypes showing a range of cytotoxic activities, including
the taxanes and camptothecins, but their development into clinically active agents
spanned a period of some 30 years, from the early 1960s to the 1990s. This plant
collection program was terminated in 1982, but with the development of new screening
technologies, the NCI revived the collections of plants and other organisms in 1986.
This time the focus was on the tropical and sub-tropical regions of the world, but it is
interesting to note that no new plant-derived clinical anti-cancer agents have, as yet,
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reached the stage of general use. However, as described in Sections 3 to 5, a number of
agents are in preclinical development.
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