
Exploring the Potential of Natural Compounds in 
Cancer Treatment: A Review

Radwa Abdallnasser Amen*
Biotechnology Department, Faculty of Science, Cairo University, Egypt

Introduction
The search for effective cancer treatments has resulted in a broad investigation of natural 

products and chemicals obtained from plants and other sources. Taxol, Vinblastine, and 
Curcumin are famous examples, with each using a unique way to attack cancer cells. Taxol, 
derived from the bark of the Pacific yew tree, inhibits cell division by stabilizing microtubules, 
which are critical structures in replication. Vinblastine, derived from the Madagascar 
periwinkle, accomplishes comparable results by inhibiting microtubule formation. Curcumin, 
a chemical found in turmeric, has diverse anticancer activities, including inhibiting cell 
growth and inducing death [1]. Aside from this, a variety of natural substances, including 
resveratrol, green tea polyphenols, and mushrooms, have emerged as viable supplements to 
traditional cancer treatments. Their mechanisms include antioxidant and anti-inflammatory 
actions, as well as immune response modulation. However, while promising, the efficacy, 
safety, and optimal use of these natural compounds are still issuing of continuing research 
and controversy [2].

Taxol, vinblastine, and curcumin are prominent examples of nature’s pharmacopoeia, 
demonstrating the astonishing variety and effectiveness of plant-derived chemicals. 
However, their discoveries only scratched the surface of what nature has to offer. From 
the verdant rainforests to the depths of the ocean, numerous creatures harbor potential 
anticancer agents that are waiting to be discovered and recognized [3]. In this comprehensive 
examination, it delved into the wide landscape of natural anticancer drugs, investigating their 
origins, mechanisms of action, and therapeutic applications. It is critical to approach these 
findings with care, acknowledging the need for additional research to determine their role 
in comprehensive cancer treatment regimens. Collaboration among healthcare providers, 
doctors, and researchers is vital in navigating the incorporation of natural products 
into personalized cancer treatment strategies [4]. In recent years, there has been a rising 
recognition of natural products’ potential for cancer research and treatment. The fascination 
stems from their often-complicated chemical compositions, which have been tuned by 
evolution to fulfil a variety of biological purposes, including disease and predator defense. 
This complex tapestry of bioactive chemicals holds promise as a source of new therapeutic 
agents or as supplements to established cancer treatments [5]. 

The attraction of natural products goes beyond their specific chemical components. It 
comprises holistic techniques with deep roots in traditional medicine systems around the 
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Abstract
Natural products have been extensively studied for their potential use in cancer treatment. These 
products are derived from natural sources such as plants, marine organisms, and microorganisms. They 
often contain bioactive compounds that exhibit anticancer properties. Here are some examples of natural 
products that have shown promise in cancer treatment.
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world. Ancient techniques, such as Traditional Chinese Medicine 
(TCM) and Ayurveda, provide a treasure trove of herbal cures 
and holistic healing modalities that continue to fascinate modern 
scientists and practitioners alike [6]. The path from the laboratory 
bench to the bedside is fraught with difficulties, but preclinical 
research frequently yields promising results; converting these 
discoveries into safe and effective therapeutic interventions 
necessitates thorough investigation. Questions exist about the 
best dosage, composition, and potential interactions of natural 
products with conventional medicines. The heterogeneity of cancer 
itself poses a tremendous challenge. Each tumor has a distinct 
genetic makeup and microenvironment, which influences its 
response to therapy. Thus, personalized techniques that account 
for individual variability and tumor features are critical to realizing 
the full potential of natural anticancer drugs. In this review some of 
natural product that may have great impact in cancer treatment is 
discussed. 

Different Natural Product in Cancer Treatment
Taxol (Paclitaxel) is derived from the bark of the Pacific yew tree. 

It is commonly used in the treatment of breast, lung, and ovarian 
cancers. Taxol inhibits cell division by stabilizing microtubules, 
which are essential for cell replication [7]. Vinblastine and 
Vincristine are derived from the Madagascar periwinkle plant. They 
are used in the treatment of various cancers, including Leukemia, 
Lymphoma, and Breast Cancer. They disrupt the formation of 
microtubules, preventing cell division [8]. Camptothecin and 
its are derived from the Chinese tree Camptotheca acuminata. 
They have been used as a lead compound for the development of 
anticancer drugs such as topotecan and irinotecan. They inhibit 
DNA topoisomerase I, an enzyme critical for DNA replication [9]. 
Curcumin is a compound found in turmeric; a spice commonly 
used in Indian cuisine. It has shown potential anticancer activity in 
various types of cancer, including breast, colorectal, and pancreatic 
cancer. Curcumin has been found to inhibit cancer cell growth, 
induce apoptosis (cell death), and suppress tumor formation [10]. 

Resveratrol is a natural compound found in grapes, berries, 
and peanuts. It has been studied for its potential anticancer effects, 
particularly in breast, prostate, and colorectal cancers. It exhibits 
antioxidant and anti-inflammatory properties and can inhibit cancer 
cell proliferation [11]. Green tea polyphenols contain polyphenolic 
compounds, such as Epigallocatechin-3-Gallate (EGCG), which 
have been investigated for their anticancer properties. EGCG 
has shown promising effects in inhibiting cancer cell growth and 
inducing apoptosis in various cancer types, including breast, lung, 
and prostate cancers [12]. Graviola (Soursop) The fruit, leaves, and 
stems of the graviola tree have been traditionally used for medicinal 
purposes. Some studies have shown that graviola extracts may 
have anticancer properties, particularly against prostate, breast, 
and pancreatic cancers. However, more research is needed to fully 
understand its effectiveness and safety [13]. Mushrooms Various 
mushrooms, such as shiitake, maitake, reishi, and turkey tail, have 
been studied for their potential anticancer effects. These mushrooms 
contain bioactive compounds, including polysaccharides and beta-
glucans, which have shown immune-enhancing and anticancer 

properties. They can stimulate the immune system and inhibit 
tumor growth [14].Garlic is a commonly used spice with potential 
anticancer properties.

It contains organosulfur compounds, such as allicin, which 
have been shown to inhibit the growth of cancer cells and 
induce apoptosis. it has been studied in relation to several 
cancers, including colorectal, stomach, and prostate cancers [15]. 
Traditional medicinal herbs from various cultures have been 
investigated for their potential in cancer treatment. For example, 
Ashwagandha (Withania somnifera), an herb used in Ayurvedic 
medicine, has shown anticancer effects in preclinical studies. 
Other herbs like Astragalus, Ginseng, and Turmeric have also been 
studied and may have potential in cancer treatment [16]. Omega-3 
fatty acids commonly found in fish oil, flaxseed oil, and chia seeds, 
have been studied for their potential anticancer effects. They have 
been shown to inhibit tumor growth, reduce inflammation, and 
enhance the effectiveness of chemotherapy and radiation therapy. 
However, more research is needed to establish their role in cancer 
treatment [17]. Cannabinoids derived from the cannabis plant, such 
as Cannabidiol (CBD) and delta-9-Tetrahydrocannabinol (THC), 
have gained attention for their potential anticancer properties. 
They have shown promise in inhibiting cancer cell growth, inducing 
apoptosis, and reducing tumor angiogenesis. However, more 
research is needed to determine their full therapeutic potential and 
optimal usage [18]. Polyphenols are a diverse group of compounds 
found in many plant-based foods, such as fruits, vegetables, nuts, 
and seeds.

They have been extensively studied for their potential 
in cancer prevention and treatment. Polyphenols, including 
resveratrol, quercetin, and catechins, exhibit antioxidant and anti-
inflammatory properties and have been shown to inhibit cancer 
cell growth, induce apoptosis, and inhibit tumor angiogenesis [19]. 
Ellagic acid is a polyphenol found in various fruits and berries, 
including raspberries, strawberries, and pomegranates. It has 
shown anticancer effects in preclinical studies by inhibiting cancer 
cell proliferation, inducing apoptosis, and blocking the growth 
of new blood vessels to tumors [20]. Berberine is a compound 
found in several plants, including goldenseal and barberry. It has 
been studied for its potential anticancer properties. Berberine 
has been shown to inhibit cancer cell growth, induce cell cycle 
arrest, and promote apoptosis in various cancer types, including 
breast, lung, and liver cancers [21]. Ginger is a spice with potential 
anticancer effects. It contains active compounds like gingerols 
and shogaols, which have shown antioxidant, anti-inflammatory, 
and anticancer properties. Ginger has been studied in relation to 
several cancers, including ovarian, colorectal, and gastric cancers, 
and has demonstrated inhibitory effects on cancer cell growth and 
metastasis [22]. Probiotics are beneficial bacteria that can be found 
in certain foods and dietary supplements. They have been studied 
for their potential in cancer prevention and treatment. Probiotics 
can modulate the gut microbiota, enhance the immune system, 
and exert anticancer effects. Some studies have shown that specific 
strains of probiotics may help reduce the risk of colorectal cancer 
and improve the response to cancer treatments [23]. 
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Vitamin D is a fat-soluble vitamin that can be obtained from 
sunlight exposure, certain foods, and supplements. It plays a crucial 
role in bone health and immune function and has been studied 
for its potential anticancer effects. Vitamin D has been shown to 
regulate cell growth, inhibit angiogenesis, and promote apoptosis 
in cancer cells. Adequate levels of vitamin D have been associated 
with a reduced risk of certain cancers, including colorectal, breast, 
and prostate cancers [24]. Traditional Chinese Medicine (TCM) 
incorporates various natural products and herbal formulations 
for the prevention and treatment of diseases, including cancer. 
TCM herbs, such as Astragalus, Reishi mushroom, and Scutellaria 
baicalensis, have been used for centuries and have shown potential 
anticancer effects. TCM approaches often take a holistic view of 
health and aim to restore balance in the body [25]. Hypericin is 
a natural compound found in St. John’s wort, a flowering plant. 
It has been investigated for its potential anticancer properties, 
particularly in the treatment of certain types of skin cancer, such 
as basal cell carcinoma. Hypericin exhibits Photodynamic Therapy 
(PDT) effects, where it becomes activated by light and generates 
reactive oxygen species that can selectively destroy cancer 
cells [26]. Silibinin is a flavonoid found in milk thistle (Silybum 
marianum) seeds. It has shown potential anticancer effects in 
various types of cancer, including prostate, breast, lung, and liver 
cancers. Silibinin exhibits antioxidant, anti-inflammatory, and anti-
proliferative properties, and it can inhibit cancer cell growth and 
induce apoptosis [27]. Artemisinin is a compound derived from 
Artemisia annua, commonly known as sweet wormwood. 

It is primarily used as an antimalarial medication but has also 
shown anticancer properties. Artemisinin and its derivatives, such 
as artesunate, have demonstrated cytotoxic effects against cancer 
cells and have been investigated for their potential in treating various 
cancers, including leukemia, breast cancer, and colorectal cancer 
[28]. Modified Citrus Pectin is a soluble fiber found in the peels and 
pulp of citrus fruits. Modified Citrus Pectin (MCP) is a modified form 
that has been studied for its potential in cancer treatment. MCP has 
shown promise in inhibiting cancer cell adhesion and metastasis 
by binding to galectin-3, a protein involved in cancer progression 
[29]. Thunder God Vine (Tripterygium wilfordii) is a traditional 
Chinese herb that has been used in traditional medicine for 
various conditions, including cancer. It contains active compounds 
known as triptolides and celastrol, which have shown anticancer 
effects in preclinical studies. Thunder God Vine has been studied 
for its potential in treating pancreatic cancer, leukemia, and other 
cancer types [30]. Honokiol is a natural compound found in the 
bark, stems, and seeds of Magnolia trees. It has been investigated 
for its potential anticancer effects. Honokiol exhibits antioxidant, 
anti-inflammatory, and anti-angiogenic properties, and has shown 
promise in inhibiting cancer cell growth and inducing apoptosis in 
various cancer types, including breast, lung, and prostate cancers 
[31]. Frankincense is an aromatic resin obtained from the Boswellia 
tree. It has been used in traditional medicine for centuries and has 
been studied for its potential anticancer properties. 

Frankincense extracts and essential oils have shown anti-
inflammatory and anti-proliferative effects against cancer cells and 

have been investigated for their potential in treating various cancers, 
including ovarian and brain cancers [32]. Wheatgrass is the young 
grass of the wheat plant, and it is often consumed as a juice or in 
powdered form. It is rich in nutrients, antioxidants, and chlorophyll. 
It has been studied for its potential anti-cancer effects, including its 
ability to inhibit tumor growth, enhance the immune system, and 
detoxify the body. However, more research is needed to determine 
its efficacy in cancer treatment [33]. Vitamin C also known as 
ascorbic acid, is an essential nutrient found in fruits and vegetables, 
particularly citrus fruits, berries, and leafy greens. It acts as an 
antioxidant and plays a crucial role in immune function. Vitamin C 
has been studied for its potential in cancer treatment, particularly 
in high-dose intravenous administration. It has shown cytotoxic 
effects against cancer cells and can enhance the effectiveness of 
certain chemotherapy drugs. However, more research is needed to 
determine its optimal usage and potential interactions with other 
treatments [34]. Bee propolis is a resinous substance collected 
by bees from tree buds and used in hive construction. It contains 
various compounds, including flavonoids, phenolic acids, and 
terpenoids, which have shown potential anticancer effects. Bee 
propolis exhibits antioxidant, anti-inflammatory, and antimicrobial 
properties. 

It has been studied in relation to various cancers, including 
breast, prostate, and lung cancers, and has shown inhibitory effects 
on cancer cell growth and metastasis [35]. Beta-glucans are a type 
of polysaccharide found in certain fungi, such as mushrooms, as well 
as in oats and barley. They have shown immunomodulatory effects 
and have been studied for their potential in cancer treatment. Beta-
glucans can enhance immune function, stimulate the production of 
immune cells, and exhibit direct cytotoxic effects against cancer cells. 
They have been investigated in relation to various cancers, including 
breast, colorectal, and lung cancers [36]. Essiac tea is an herbal tea 
blend that originated from an Ojibwa Native American formula. It 
typically contains a combination of herbs, including burdock root, 
sheep sorrel, slippery elm bark, and Indian rhubarb root. Essiac tea 
has been used as a traditional remedy and has gained attention for 
its potential in cancer treatment. However, there is limited scientific 
evidence supporting its effectiveness, and more research is needed 
to determine its safety and efficacy [37]. Mistletoe extract derived 
from the European mistletoe plant (Viscum album), has been used in 
complementary cancer therapies, particularly in Europe. It contains 
several active compounds, including lectins and viscotoxins, which 
have shown immunomodulatory and anticancer effects. 

Mistletoe extract is often administered as injections and has 
been studied for its potential in improving quality of life, reducing 
side effects of conventional treatments, and enhancing immune 
response in cancer patients. However, the clinical evidence 
regarding its efficacy remains controversial, and more research is 
needed [38]. Black seed oil derived from the seeds of Nigella sativa, 
has been used in traditional medicine for various ailments, including 
cancer. It contains active compounds such as thymoquinone, which 
have shown potential anticancer effects in preclinical studies. Black 
seed oil has been investigated for its ability to inhibit cancer cell 
proliferation, induce apoptosis, and enhance the effectiveness of 
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certain chemotherapy drugs. However, more research is needed to 
determine its efficacy and safety in human cancer treatment. [39] 
Proteolytic enzymes such as bromelain (found in pineapple) and 
papain (found in papaya), have been studied for their potential in 
cancer treatment. These enzymes have shown anti-inflammatory 
and immune-modulating effects and have been investigated for 
their ability to enhance the effectiveness of chemotherapy, reduce 
side effects, and improve overall well-being in cancer patients. 
However, more research is needed to determine their optimal 
usage and potential interactions with other treatments [40]. 
Modified amino acids such as phenylbutyrate and phenylacetate, 
have been studied for their potential in cancer treatment. These 
compounds have shown anti-cancer effects by inhibiting cell 
growth, inducing differentiation, and promoting apoptosis. They 
have been investigated in various cancers, including hematological 
malignancies and solid tumors. Modified amino acids are often used 
in combination with other therapies and require further research 
to determine their efficacy and safety [41]. 

Although there are a lot of natural products It’s important to note 
that while these natural products have demonstrated anticancer 
activity in preclinical and some clinical studies, further research 
is needed to determine their exact mechanisms of action, optimal 
dosage, and potential side effects. It is always advisable to consult 
with a healthcare professional before using any natural product as a 
cancer treatment. It’s important to note that while natural products 
hold promise in cancer treatment, they are not meant to replace 
conventional cancer therapies such as surgery, chemotherapy, 
and radiation therapy. they should be used as complementary 
approaches and integrated into a comprehensive treatment plan in 
consultation with healthcare professionals. the efficacy and safety 
of natural products may vary depending on individual factors and 
the specific type and stage of cancer. Natural products should be 
used in consultation with healthcare professionals and integrated 
into a comprehensive treatment plan. The effectiveness, safety, 
and appropriate dosage of natural products for cancer treatment 
may vary depending on the individual and the specific type and 
stage of cancer. More research is needed to fully understand their 
mechanisms of action, optimal dosages, and potential interactions 
with other medications. It’s always advisable to consult with 
healthcare professionals and oncologists before incorporating 
natural products into cancer treatment plans.

Conclusion
The study of natural products in cancer treatment reveals a 

rich tapestry of substances produced from plants, herbs, and other 
sources, each with distinct promise in the battle against cancer. These 
natural medicines demonstrate varied modes of action, ranging 
from Taxol’s disruption of microtubule dynamics to Curcumin’s 
multiple impacts on cancer cell proliferation, and hold promise for 
improved therapeutic outcomes. Despite this promise, it is critical 
to proceed with caution. While preclinical and clinical studies show 
that these natural compounds have anticancer activity, further 
research is needed to understand their exact mechanisms of action, 
appropriate dosages, and potential side effects. Collaboration among 

healthcare providers, researchers, and oncologists is required to 
successfully integrate these natural substances into comprehensive 
cancer treatment strategies. Furthermore, it is critical to note that 
natural products are not designed to substitute traditional cancer 
treatments such as surgery, chemotherapy, or radiation. Instead, 
they should supplement existing treatments and be integrated 
into a comprehensive approach suited to each patient’s specific 
needs. As we move forward, continued study and rigorous scientific 
inquiry will be critical in realizing the full promise of natural 
products in cancer treatment. Through collaboration and effort, we 
may harness nature’s arsenal in the fight against cancer, providing 
hope and better outcomes for patients worldwide.
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