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. cornerstone of healing systems in cultures worldwide, particularly in Asia,
Introduction Africa, and South America. These systems have accumulated centuries of
knowledge regarding the therapeutic potential of local flora and fauna. In
The search for novel anticancer agents from natural sources has long the context of cancer, many of the plants used in traditional medicine have
been a pivotal area of research in pharmacognosy and drug discovery. shown promise in preclinical and clinical studies for their anticancer activity.
Traditional knowledge, often passed down through generations, has provided Ethnobotanical surveys are integral to the discovery of new anticancer agents,
valuable insights into the therapeutic potential of plants, fungi, and other as they document the plant species used by indigenous people to treat cancer
natural products. Many contemporary cancer treatments have their origins  and other ailments. These surveys typically involve interviews with local
in ethnopharmacological practices, with natural products serving as the  healers and community members to identify plants with medicinal value. The
basis for numerous FDA-approved anticancer drugs. This article explores  knowledge gleaned from these surveys can then guide the extraction and
the relationship between traditional knowledge and the discovery of new testing of plant compounds in modern laboratories.
anticancer agents from natural sources, emphasizing how indigenous ) )
practices, ethnobotanical surveys, and modern scientific methods combine For example, in parts of Africa, the Catharanthus roseus plant, commonly
to unlock the therapeutic potential of nature. We also highlight key examples known as the Madagascar periwinkle, has been used in traditional medicine to
of natural compounds that have been developed into successful anticancer  treat cancer [1-3]. This plant has yielded two well-known alkaloids, vincristine
therapies, the mechanisms by which they act, and the challenges of integrating ~ and vinblastine, which are key components of chemotherapy regimens used to
traditional knowledge with modern drug development. treat leukemia, lymphoma, and other cancers. Indigenous communities often

possess an intimate understanding of local biodiversity and the ecosystems
from which medicinal plants are sourced. This deep knowledge allows them
to select plants based on their medicinal properties, and many plants used for
anticancer purposes are found in biodiversity-rich regions. The conservation
of these ecosystems is critical for maintaining the integrity of traditional
medicine and facilitating the continued discovery of new compounds.

Cancer remains one of the leading causes of morbidity and mortality
worldwide, driving the urgent need for novel, effective, and less toxic therapeutic
strategies. While conventional treatments such as chemotherapy, radiation,
and surgery remain the backbone of cancer management, they often come
with significant side effects and limitations, prompting continued exploration
into alternative therapeutic agents. Natural products, particularly those derived
from plants, fungi, and marine organisms, have long been recognized for their Once a promising plant or natural source is identified through
medicinal properties. For centuries, indigenous communities around the world  ethnobotanical studies, the next step is to isolate and identify the bioactive
have utilized natural remedies for a variety of ailments, including cancer. This compounds. Many plants and natural products contain a range of chemical
traditional knowledge offers a rich reservoir of bioactive compounds thatmay  entities, such as alkaloids, flavonoids, terpenoids, and phenolic compounds,
provide innovative solutions to cancer therapy. that can exhibit anticancer activity. Advances in chromatography, mass

The integration of traditional knowledge with modern scientific techniques ~ SPectrometry, and nuclear magnetic resonance spectroscopy have allowed
has significantly enhanced the process of drug discovery, particularly for ~ scientists to identify and characterize these compounds with greater
anticancer agents. Ethnobotanical surveys and ethnopharmacological studies, ~ precision. Numerous anticancer agents that have been developed from
which document the medicinal plants used by indigenous communities, natural sources trace their origins to traditional knowledge. Here, we explore
serve as the starting point for isolating bioactive compounds with potential a few key examples of natural compounds and their mechanisms of action in
anticancer properties. By applying modern methodologies, such as high- cancer therapy.
throughput screening, molecular docking, and animal models, researchers are

able to identify promising leads and optimize them into therapeutic agents. As mentioned earlier, vincristine and yiqblastine are alkaloids _d_erived
This article aims to examine the role of traditional knowledge in the discovery oM Catharanthus roseus (Madagascar periwinkle), a plant used traditionally

of new anticancer agents from natural sources, review key examples of to treat various ailments, including cancer. These compounds were isolated in
such discoveries, and explore the challenges and future directions in this ~ the 1950s and have since become mainstays in cancer chemotherapy. They
interdisciplinary field. work by inhibiting microtubule formation, thus preventing cell division during
mitosis, a mechanism that is particularly effective in treating cancers like
P leukemia, Hodgkin's lymphoma, and testicular cancer. Paclitaxel, originally
Descnptlon derived from the bark of the Taxus brevifolia tree, is another prominent
example of a cancer drug inspired by traditional knowledge. Indigenous
Traditional medicine, including the use of herbal remedies, has been a groups in the Pacific Northwest of North America used the yew tree for a
variety of medicinal purposes. Paclitaxel works by stabilizing microtubules
and preventing their disassembly, effectively inhibiting cell division. It is
particularly used in the treatment of breast, ovarian, and lung cancers [4,5].
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has been used in Ayurvedic medicine for centuries. It is known for its anti-
inflammatory, antioxidant, and anticancer properties. Curcumin modulates
various signaling pathways involved in cancer cell growth, apoptosis,
metastasis, and angiogenesis. Although curcumin has shown promising
anticancer activity in vitro and in vivo, its clinical application has been limited
by poor bioavailability. Researchers are now exploring novel formulations,
such as nanopatrticles, to overcome this limitation.

Berberine, a bioactive alkaloid found in plants like Berberis species,
has been used in traditional Chinese medicine for its antimicrobial and anti-
inflammatory effects. Recent studies have revealed its anticancer potential,
with berberine exhibiting effects such as inhibition of cell proliferation,
induction of apoptosis, and suppression of metastasis in several cancer cell
lines. It also acts on multiple cancer-related pathways, including the AMPK
pathway, making it a candidate for use in combination therapies. Many natural
compounds induce apoptosis, or programmed cell death, in cancer cells. This
can be achieved through the activation of caspases (the enzymes responsible
for apoptosis), regulation of pro- and anti-apoptotic proteins, or disruption of
mitochondrial function.

Natural anticancer agents often work by interfering with the cell cycle,
preventing cancer cells from proliferating. This can be achieved by inhibiting
key enzymes or proteins involved in cell cycle progression, such as cyclins,
cyclin-dependent kinases, and tubulin. Several natural products inhibit
angiogenesis-the formation of new blood vessels that supply nutrients to
tumors. By blocking angiogenesis, these compounds can prevent tumor
growth and metastasis. For example, compounds such as curcumin and
resveratrol have been shown to inhibit the vascular endothelial growth factor
pathway.

Metastasis, the spread of cancer cells to distant organs, is a major cause
of cancer-related deaths. Many natural anticancer compounds, including those
derived from medicinal plants, have shown the ability to inhibit metastasis by
affecting various signaling pathways involved in cell motility and adhesion.

Traditional medicinal plants are often used in raw form or as simple
extracts, leading to significant variability in potency and efficacy.
Standardization of plant extracts and quality control measures are essential
for ensuring reproducible results in clinical trials. Indigenous knowledge
about medicinal plants is often passed down orally and can be at risk of being
lost or exploited without fair compensation to local communities. Protecting
intellectual property rights and ensuring ethical practices in research are
critical to maintaining the integrity of traditional knowledge. While many
natural compounds show promise in preclinical studies, translating these
findings into effective treatments requires rigorous clinical trials. The lack of
funding, regulatory hurdles, and the complexity of formulating natural products
for human use pose significant challenges.

One of the biggest hurdles in using natural products in clinical settings
is their poor bioavailability. Many compounds, such as curcumin, face issues
in absorption, metabolism, and distribution. Advances in drug delivery
technologies, such as nanoparticles and liposomes, are being explored to
address this challenge.

Page 2 of 2

Conclusion

Traditional knowledge has been a valuable source of information for
the discovery of new anticancer agents from natural sources. Many of the
most widely used cancer therapies today have their origins in ethnobotanical
practices, demonstrating the relevance and utility of traditional medicine in
modern drug development. By integrating traditional knowledge with cutting-
edge scientific techniques, researchers can continue to uncover new, potent,
and safer anticancer agents from the natural world. However, addressing
challenges such as standardization, ethical issues, and bioavailability will be
key to the successful translation of these discoveries into effective clinical
treatments.
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