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ABSTRACT: Plant-based anticancer drugs have played a crucial role 

in cancer treatment for many years. According to Ayurveda, various 

cancer phases are intractable, chronic inflammatory disorders. Natural 

products have high potential for the prevention and treatment of 

different cancers. More importantly, anticancer naturopathics have 

been modified to gain first-line, second line, and third-line targeting in 

tumor tissues. This review will explore 25 plant-based anticancer 

drugs, their mechanisms of action, marketed products, side effects, and 

relevant references. 

 

INTRODUCTION: Plant-based anticancer drugs 

have played a crucial role in cancer treatment for 

many years. These drugs are derived from various 

plant species and target several cancerous pathways 

such as DNA synthesis, cell cycle regulation, 

apoptosis, and angiogenesis. This review will 

explore 25 plant-based anticancer drugs, their 

mechanisms of action, marketed products, side 

effects, and relevant references. A wide range of 

illnesses, including cancer, can begin in practically 

any organ or tissue of the body when aberrant cells 

proliferate out of control, cross normal boundaries 

to infiltrate other areas of the body, or move to 

other organs. The latter phase, known as 

metastasising, is a primary cause of cancer-related 

deaths. The distinction between benign and 

malignant tumours is the most crucial issue in 

cancer pathology. There are over a hundred 

different types of cancer, each with a unique 

behaviour and response to treatment. 
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Cancer can arise from the aberrant proliferation of 

any of the various cell types in the body 
1, 2

.  

Types of Cancer: Common skin warts and other 

benign tumours stay in their original position 

without spreading to other parts of the body or 

infecting nearby normal tissue. But a cancerous 

tumour can also invade nearby healthy tissue and 

move through the lymphatic or circulatory systems 

to other parts of the body (metastasis). The term 

"cancer" should only be used to describe malignant 

tumours, and the danger of cancer stems from its 

capacity to penetrate and spread. Malignant 

tumours are often resistant to such localised 

treatment because they spread to distant body areas, 

whereas benign tumours can typically be surgically 

removed 
3
. 

There are many different kinds of cancer, each with 

its own unique location in the body, cell type of 

origin, and genotypic traits. The genetics that 

underlie the development of cancer cells and how 

they behave are extremely complicated. Some 

cancer genes are frequently present in a variety of 

cancer forms, whereas others are more exclusive to 

a single type of cancer.  Additionally, it has been 

demonstrated that because of branching evolution, 

the genetic profiles of primary and metastatic 
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tumours, as well as even of individual tumours, 

frequently differ 
4
. Based on the kind of cell they 

originate from, benign and malignant tumours are 

categorised. Three primary categories comprise the 

majority of cancers: leukemias or lymphomas, 

sarcomas, and carcinomas. Approximately 90% of 

human cancers are classified as carcinomas, which 

are epithelial cell malignancies. Solid tumours of 

connective tissues, including muscle, bone, 

cartilage, and fibrous tissue, sarcomas are 

uncommon in humans. About 8% of human cancers 

are leukaemias, while lymphomas are caused by 

immune system cells and blood forming cells, 

respectively. Further classification of tumours is 

based on the kind of cell involved and the tissue of 

origin (e.g., lung or breast carcinomas). For 

example, fibroblasts give rise to fibrosarcomas, 

while erythrocyte (red blood cell) precursors give 

rise to erythroid leukaemias 
5
. 

Etiology:
 
Over time, genetic and environmental 

damages have been proposed as alternate causes of 

cancer. A mutation that dysregulates the intrinsic 

systems governing normal cell growth and survival 

is the source of cancer cells, according to the 

genetic theory. However, according to the 

environmental hypothesis, cancer may not always 

result from mutations but rather from a variety of 

external factors that disrupt normal tissue 

homeostasis 
6
.
 

According to Ayurveda, various cancer phases are 

intractable, chronic inflammatory disorders. There 

is substantial evidence linking age-related and 

lifestyle-related disorders like metabolic syndrome 

and cancer to chronic inflammation. Additionally, 

evidence points to the inflammatory milieu 

surrounding and inside tumours as a critical 

component of carcinogenesis. Only recently has the 

molecular basis of the link between inflammation 

and cancer been elucidated 
7
.
 

History of Plant Based Anti-cancer Drugs: 
Cancer is a terrifying illness that is one of the most 

significant health problems facing humanity. It 

requires a proactive approach to treatment. Novel 

chemical entities can be found in plants, which 

offers a promising avenue for cancer research. 

Chemotherapy, despite its effectiveness, has some 

intolerable adverse effects. However, compared to 

traditional treatment procedures, plants and plant-

derived products are simple, safer, environmentally 

friendly, inexpensive, quick, and less toxic, making 

them a transforming sector 
8
. 

Because of their pleiotropic effects on target events 

in a variety of ways, phytochemicals are regarded 

as good candidates for the creation of anticancer 

drugs. 

In the realm of oncology, the use of plants remedies 

has gained widespread acceptance as an alternative 

or complementary treatment. As a result, a number 

of new cytotoxic chemicals are identified from 

plants each year, opening up new avenues for the 

battle against cancer. The study of naturally 

occurring molecular entities that could be 

beneficial to the pharmaceutical business is a focus 

of many researchers. Those who find substances 

exhibiting anticancer activity in preclinical research 

also look for clinical efficacy verification
 9

. 

Vincristine: 

Plant Origin: Derived from Catharanthus roseus 

(Madagascar periwinkle), which is known for its 

medicinal properties, particularly in anticancer 

treatments 
10

. 

Gajalakshmi S, Vijayalakshmi S, Devi Rajeswari 

V. Pharmacological activities of Catharanthus 

roseus: A perspective review. Int J Pharm Bio Sci 

2013; 4(2):431–439. 

Mechanism of Action: Vincristine is a vinca 

alkaloid that exerts its antitumor effects by binding 

to tubulin, a protein essential for microtubule 

formation. By disrupting microtubule assembly, 

vincristine halts the formation of the mitotic 

spindle, causing cell cycle arrest in the metaphase 

stage. This disruption ultimately leads to 

programmed cell death (apoptosis) of cancer cells 
11

. 

Cancer Types Treated: Vincristine is effective 

against various cancers, including: 

o Acute leukemia (especially in children), 

o Lymphomas (both Hodgkin's and non-

Hodgkin's), 

o Neuroblastoma, 

o Wilms’ tumor 
12

. 
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Marketed Products: A well-known marketed 

product is Oncovin by Eli Lilly. It is typically 

administered intravenously as part of combination 

chemotherapy regimens 
13

. 

Neurotoxicity: Peripheral neuropathy, a common 

and dose-limiting side effect, characterized by 

tingling, numbness, and muscle weakness, 

particularly in the hands and feet. 

Bone Marrow Suppression: Causes a decrease in 

blood cell production, increasing infection risk. 

Gastrointestinal Disturbances: Nausea, vomiting, 

constipation, and abdominal pain are common. 

Vincristine's use is a staple in combination 

chemotherapy regimens, making it a key agent in 

pediatric and adult oncology. Due to its neurotoxic 

effects, monitoring for side effects and careful dose 

adjustments are essential during treatment 
14

.
 

Paclitaxel:
 

Plant Origin: Derived from Taxus brevifolia 

(Pacific yew tree), paclitaxel is a naturally 

occurring compound that was originally isolated 

from the bark of this tree 
15

.
 

Mechanism of Action: Paclitaxel functions as a 

mitotic inhibitor by stabilizing microtubules. 

Unlike many other drugs that prevent microtubule 

assembly, paclitaxel binds to tubulin within 

microtubules and prevents their depolymerization.  

This stabilization interrupts the dynamic 

restructuring of the mitotic spindle, crucial for cell 

division, leading to cell cycle arrest in the G2/M 

phase and subsequent apoptosis 
16

.
 

Cancer Types Treated: Paclitaxel is widely used 

in the treatment of various cancers, including: 

 Ovarian Cancer 

 Breast Cancer 

 Non-Small Cell Lung Cancer 

 Head and Neck Cancers 

It is also being explored in combination with other 

agents for a broader range of solid tumors 
17

. 

Marketed Products: The primary commercial 

formulation is Taxol (by Bristol-Myers Squibb), 

administered as an intravenous infusion. The drug 

is often used in combination with other 

chemotherapy agents to enhance efficacy 
18

. 

Side Effects: Paclitaxel is associated with several 

common side effects 
19

: 

Neutropenia: A reduction in neutrophils, 

increasing infection risk. 

Peripheral Neuropathy: Characterized by 

numbness or tingling in the extremities due to 

nerve damage. 

Myelosuppression: Suppression of bone marrow 

activity, leading to decreased blood cell production. 

Alopecia: Hair loss, which is a significant adverse 

effect in many chemotherapy treatments. Other side 

effects may include hypersensitivity reactions, 

fatigue, and nausea. 

Vinblastine: 
Plant Origin: Vinblastine is derived from 

Catharanthus roseus (commonly known as 

Madagascar periwinkle), a plant native to 

Madagascar 
20

. 

Mechanism of Action: Vinblastine functions 

similarly to vincristine by binding to tubulin and 

disrupting microtubule assembly, leading to 

inhibition of spindle formation. This action causes 

cell cycle arrest at the metaphase stage, resulting in 

apoptosis (cell death) 
21

. 

Cancer Types Treated: Vinblastine is used in the 

treatment of several cancers, including 
22

: 

 Hodgkin’s Lymphoma 

 Testicular Cancer 

 Kaposi’s Sarcoma 

Marketed Products: One of the primary 

commercial formulations is Velban (by Bristol-

Myers Squibb), which is administered as an 

intravenous drug 
23

. 

Side Effects: Vinblastine is associated with several 

adverse effects, including 
24

:
 

Bone Marrow Suppression: Reduction in blood 

cell production, which can lead to anemia and 

increased infection risk. 
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Neurotoxicity: Often manifests as numbness or 

tingling due to nerve damage. 

Nausea: A common gastrointestinal side effect in 

chemotherapy treatments. 

Plant Origin: Camptothecin is derived from 

Camptotheca acuminata, a tree native to China. 

The compound was initially isolated from the bark 

of this plant 
25

. 

Mechanism of Action: Camptothecin works by 

inhibiting topoisomerase I, an enzyme responsible 

for alleviating torsional strain during DNA 

replication. By binding to the topoisomerase I-

DNA complex, camptothecin prevents the re-

ligation of DNA strands after they have been cut, 

leading to the accumulation of DNA breaks and 

subsequent cell death 
26

. 

Cancer Types Treated: Camptothecin derivatives, 

such as irinotecan (CPT-11) and topotecan 

(Hycamtin), are used in the treatment of various 

cancers, including 
27, 28

: 
 

 Ovarian Cancer 

 Colorectal Cancer 

 Small Cell Lung Cancer 

Marketed Products: 

CPT-11 (Irinotecan): 
Hycamtin (Topotecan): These derivatives are 

widely used in clinical practice for the treatment of 

specific cancers 
29, 30

.  

Side Effects: Common side effects of 

camptothecin derivatives include 
31, 32

:
 

Diarrhea: Often severe and dose-limiting, 

especially with irinotecan. 

Neutropenia: A decrease in white blood cells, 

leading to increased risk of infection. 

Alopecia: Hair loss is a common side effect in 

chemotherapy. 

Taxotere: 
Plant Origin: Taxotere is derived from Taxus 

baccata (European yew tree), a plant that provides 

a natural source of docetaxel, the active ingredient 

in Taxotere 
33

.
 

Mechanism of Action: Like paclitaxel, Taxotere 

(docetaxel) stabilizes microtubules by binding to 

tubulin and preventing their disassembly. This 

stabilization blocks the dynamic processes of 

microtubule depolymerization and formation, 

leading to inhibition of cell division. The resulting 

mitotic arrest promotes apoptosis (programmed cell 

death) 
34

. 

Cancer Types Treated: Taxotere is used in the 

treatment of several cancers, including 
35, 36

:
 

 Breast Cancer 

 Prostate Cancer 

 Non-Small Cell Lung Cancer
 

Marketed Products: The primary marketed 

product for docetaxel is Taxotere (by Sanofi), 

available as an intravenous formulation 
37

.  

Side Effects: Common side effects associated with 

Taxotere include 
38

:
 

Neutropenia: A significant reduction in 

neutrophils, increasing the risk of infection. 

Mucositis: Inflammation and ulceration of the 

mucosal lining, particularly in the mouth and 

digestive tract. 

Fluid Retention: Often leading to peripheral 

edema. 

Peripheral Neuropathy: Numbness or tingling 

due to nerve damage, similar to paclitaxel. 

Topotecan: 
Plant Origin: Topotecan is derived from 

Camptotheca acuminata, a plant native to China. 

The compound is a derivative of camptothecin, 

initially isolated from the plant’s bark 
39

. 

Mechanism of Action: Topotecan works by 

inhibiting topoisomerase I, an enzyme responsible 

for alleviating torsional strain during DNA 

replication. By binding to the topoisomerase I-

DNA complex, topotecan prevents the re-ligation 

of single-strand DNA breaks, leading to the 

accumulation of double-strand DNA breaks, 

ultimately causing cell death 
40

.  
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Cancer Types Treated: Topotecan is primarily 

used in the treatment of 
41, 42

:
 

Ovarian Cancer: 
Small Cell Lung Cancer: It is often used as 

second-line therapy in small cell lung cancer after 

failure of first-line treatments. 

Marketed Products: The primary marketed 

product for topotecan is Hycamtin (by Novartis), 

which is available in both oral and intravenous 

formulations 
43

. 

Side Effects: Common side effects of topotecan 

include 
44

: 

Neutropenia: A decrease in neutrophils, increasing 

the risk of infections. 

Thrombocytopenia: A reduction in platelets, 

which can lead to bleeding complications. 

Fatigue: Often experienced by patients undergoing 

chemotherapy. 

Nausea: Common gastrointestinal side effect. 

Podophyllotoxin: 
Plant Origin: Podophyllotoxin is derived from 

Podophyllum peltatum (Mayapple), a plant native 

to North America. The compound is extracted from 

the rhizomes of the plant 
45

. 

Mechanism of Action: Podophyllotoxin exerts its 

anticancer effects through two key actions 
46

:
 

It binds to tubulin, preventing the formation of 

microtubules, which are essential for cell division. 

It inhibits topoisomerase II, an enzyme responsible 

for DNA replication, by preventing the re-ligation 

of DNA strands after breaking. This leads to DNA 

strand breaks, which trigger cell death. 

Cancer Types Treated: Podophyllotoxin 

derivatives, such as etoposide (Vepesid), are used 

in the treatment of 
47, 48

: 
 

 Testicular Cancer 

 Kaposi’s Sarcoma 

 Lung Cancer
 

Marketed Products: The most commonly 

marketed derivative of podophyllotoxin is Vepesid 

(Etoposide), which is available in intravenous and 

oral forms 
49

.  

Side Effects: Common side effects associated with 

podophyllotoxin derivatives include 
50

:
 

Nausea and Vomiting: Frequent side effects of 

chemotherapy. 

Bone Marrow Suppression: Leads to anemia, 

neutropenia, and thrombocytopenia, increasing 

infection and bleeding risk. 

Alopecia: Hair loss is a typical consequence of 

chemotherapy. 

Artemisinin: 
Plant Origin: Artemisia annua (Sweet 

wormwood). 

Mechanism of Action: Artemisinin generates free 

radicals in the presence of iron, causing cellular 

damage and leading to apoptosis, particularly in 

cancer cells. 

Cancer Types Treated: Artemisinin is being 

studied for its potential in treating leukemia, breast 

cancer, liver cancer, and colorectal cancer. 

Marketed Products: Artemisinin-based therapies 

(e.g., Artemisinin) have been explored for off-label 

use in cancer treatment. 

Side Effects: Mild gastrointestinal symptoms, 

dizziness, and potential interactions with other 

medications 
51

. 

Berberine:  
Plant Origin: Berberine is derived from Berberis 

vulgaris (barberry), a plant that has been 

traditionally used in various cultures for its 

medicinal properties. The compound is typically 

isolated from the root and stem bark
 52

. 

Mechanism of Action: Berberine exerts its 

anticancer effects primarily by inhibiting the 

Akt/mTOR signaling pathway, which is crucial for 

regulating cell growth, survival, and metabolism in 

cancer cells.  

By disrupting this pathway, berberine can reduce 

tumor cell proliferation and induce apoptosis 

(programmed cell death)
 53

. 
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Cancer Types Treated: Berberine has shown 

potential in the treatment of various cancers, 

including: 

 Colorectal Cancer 

 Breast Cancer 

Prostate Cancer: It has demonstrated inhibitory 

effects on cancer cell growth and metastasis in 

preclinical studies 
54, 55

.
 

Marketed Products: Berberine is widely available 

as a dietary supplement, often marketed for its 

general health benefits, including its potential 

effects on blood sugar levels and cholesterol.  

However, its use as a cancer treatment is still under 

investigation in clinical studies 
56

.  

Side Effects: Common side effects associated with 

berberine include 
57

:
 

Mild Gastrointestinal Discomfort: Including 

bloating and cramping. 

Diarrhea: May occur due to its effects on gut 

motility. 

Potential Drug Interactions: Berberine may 

interact with other drugs, especially those 

metabolized by the liver. 

Curcumin 
Plant Origin: Curcumin is derived from Curcuma 

longa (turmeric), a plant belonging to the ginger 

family. It is the active polyphenolic compound 

found in the rhizomes of the plant 
58

. 

Mechanism of Action: Curcumin exhibits its 

anticancer properties by modulating several cellular 

signaling pathways, including: 

NF-κB: A transcription factor involved in 

inflammation and cancer cell survival. 

P53: A tumor suppressor protein that regulates the 

cell cycle and promotes apoptosis. 

Apoptosis Cascade: Curcumin activates the 

apoptosis process, leading to the death of cancer 

cells. This combination of mechanisms inhibits cell 

proliferation and promotes cell death in cancer cells 
59, 60

. 

Cancer Types Treated: Curcumin has shown 

potential in the treatment of various cancers, 

including: 

 Colorectal Cancer 

 Pancreatic Cancer 

Breast Cancer: It is believed to inhibit tumor 

growth and metastasis through its effects on cell 

signaling and inflammation 
61, 62

.
 

Marketed Products: The most widely known 

marketed product of curcumin is Curcumin C3 

Complex, a formulation that is often sold as a 

dietary supplement aimed at providing anti-

inflammatory and antioxidant benefits 
63

.
 
 

Side Effects: Curcumin is generally well-tolerated 

when taken at normal doses, though high doses 

may lead to: 

Gastrointestinal Upset: Including symptoms such 

as bloating and diarrhea. It is important to note that 

curcumin may interact with certain medications, 

especially those affecting liver enzymes 
64

. 

Resveratrol: 

Plant Origin: Resveratrol is derived from Vitis 

vinifera (grapevine), particularly from the skin of 

grapes. It is a polyphenolic compound that is 

produced by the plant as a defense mechanism 

against stressors such as UV radiation and fungal 

infections 
65

. 

Mechanism of Action: Resveratrol exerts its 

anticancer effects through the activation of the 

SIRT1 gene, which is involved in regulating 

processes such as DNA repair, inflammation, and 

apoptosis. This activation helps prevent DNA 

damage and promotes apoptosis in cancer cells, 

making it a potential anticancer agent 
66

. 

Cancer Types Treated: Resveratrol has shown 

potential in the treatment of various cancers, 

including: 

 Colorectal Cancer 

 Breast Cancer 

Prostate Cancer: Research suggests that 

resveratrol inhibits cancer cell proliferation and 

metastasis while inducing apoptosis in cancer cells 
67, 68

. 
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Marketed Products: Resveratrol is commonly 

marketed as a dietary supplement, often promoted 

for its anti-aging and antioxidant properties.  

Though clinical trials are ongoing, its use as a 

cancer therapy is still under investigation 
69

. 

Side Effects: Resveratrol is generally well 

tolerated; however, potential side effects include 
70

:
 

Interactions with Anticoagulants: Resveratrol 

may increase the risk of bleeding when taken with 

blood-thinning medications. 

Gastrointestinal Upset: Such as bloating and 

diarrhoea, particularly at high doses. 

Cinnamaldehyde: 
Plant Origin: Cinnamaldehyde is the primary 

active component of cinnamon (Cinnamomum 

species), particularly derived from Cinnamomum 

verum (true cinnamon) and Cinnamomum cassia 

(cassia). It is responsible for the characteristic 

flavor and aroma of cinnamon 
71

.  

Mechanism of Action: Cinnamaldehyde exhibits 

anticancer properties through several mechanisms 
72

:
 

Apoptosis Induction: It triggers apoptosis 

(programmed cell death) in cancer cells by 

activating various cellular pathways like caspases 

and mitochondrial dysfunction. 

Cell Cycle Arrest: Cinnamaldehyde induces cell 

cycle arrest at the G2/M phase, which prevents 

cancer cells from proliferating. 

Anti-inflammatory Effects: It suppresses 

inflammatory markers such as COX-2, TNF-α, and 

IL-6, which are often upregulated in cancer 

progression. 

Angiogenesis Inhibition: Cinnamaldehyde inhibits 

the formation of new blood vessels, thus restricting 

tumor growth and metastasis. 

Cancer Types Treated: Cinnamaldehyde has been 

studied for its potential in treating various cancers, 

including 
73

:
 

Lung Cancer: It inhibits lung cancer cell growth 

by modulating several cancer-related pathways. 

Breast Cancer: Studies suggest that 

cinnamaldehyde inhibits breast cancer cell 

proliferation by inducing apoptosis. 

Colon Cancer: Cinnamaldehyde has shown to 

reduce tumor growth and induce apoptosis in colon 

cancer cells. 

Marketed Products: Cinnamaldehyde is primarily 

available as a part of cinnamon-based extracts and 

essential oils.  

It is also available as a flavoring agent in food 

products, but research on its anticancer effects is 

still largely experimental, with no specific 

marketed anticancer formulations at this time 
74

. 

Side Effects: Cinnamaldehyde is generally safe 

when used in food or low doses. However, higher 

doses may cause gastrointestinal irritation, skin 

irritation, and allergic reactions, especially for 

those with a cinnamon sensitivity 
75

.  

EGCG (Epigallocatechin Gallate): 
Plant Origin: EGCG is a catechin found primarily 

in Camellia sinensis (green tea). It is one of the 

most studied polyphenolic compounds in green tea 

and is known for its antioxidant and anticancer 

properties
 76

. 

Mechanism of Action: EGCG exerts its anticancer 

effects through multiple mechanisms 
77

: 

Antioxidant Properties: Reduces oxidative stress 

and prevents DNA damage, which is crucial for 

cancer cell survival. 

Inhibition of Angiogenesis: Prevents the 

formation of new blood vessels that supply 

nutrients to tumors. 

Induction of Apoptosis: EGCG induces 

programmed cell death in cancer cells through 

regulation of several key cell cycle and survival 

pathways. 

Cancer Types Treated: EGCG has been studied 

for its potential effects in the treatment of: 

 Prostate Cancer 

 Breast Cancer 
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Lung Cancer: Preclinical studies show that EGCG 

can inhibit cancer cell growth, metastasis, and 

angiogenesis in these cancers 
78, 79

.
 

Marketed Products: EGCG is available as green 

tea extract supplements, which are widely marketed 

for their antioxidant, anti-inflammatory, and 

anticancer properties. These supplements contain 

varying amounts of EGCG depending on the 

formulation 
80

. 

Side Effects: While EGCG is generally safe, high 

doses may lead to the following side effects 
81

:
  

Liver Toxicity: Especially in individuals with pre-

existing liver conditions. 

Nausea and Stomach Irritation: Particularly 

when taken on an empty stomach. 

Silibinin 
Plant Origin: Silibinin is derived from Silybum 

marianum (Milk thistle), a plant widely known for 

its liver-protective properties due to the active 

compound silymarin, which contains silibinin as its 

primary active ingredient 
82

.  

Mechanism of Action: Silibinin inhibits cancer 

cell proliferation and induces apoptosis through 

several mechanisms 
83

:
 

Cell Cycle Arrest: It blocks cell cycle progression 

at the G1 phase, preventing cancer cells from 

dividing. 

Apoptosis Induction: It promotes programmed 

cell death in cancer cells. 

Signaling Pathway Modulation: Silibinin 

regulates pathways involved in cell survival and 

death, including NF-κB and p53. These pathways 

play significant roles in cancer cell proliferation, 

survival, and metastasis. 

Cancer Types Treated: Silibinin has shown 

potential for the treatment of: 

 Liver Cancer 

 Prostate Cancer 

Breast Cancer: Studies have demonstrated that 

silibinin can inhibit tumor growth and metastasis in 

these cancers, with a focus on liver cancer where it 

is being actively researched 
84

. 

Marketed Products: Silibinin is marketed as 

Legalon, a silymarin extract used for liver diseases, 

primarily to protect the liver against toxins and aid 

in liver regeneration. Its potential in cancer 

treatment is still under investigation 
85

. 

Side Effects: Silibinin is generally well tolerated, 

with the most common side effect being mild 

gastrointestinal discomfort. Other side effects are 

rare but may include nausea or diarrhea at higher 

doses 
86

. 

Tanshinone IIA: 
Plant Origin: Tanshinone IIA is extracted from 

Salvia miltiorrhiza (Danshen), a plant that has been 

used in traditional Chinese medicine (TCM) for 

centuries. This plant is known for its cardiovascular 

benefits, and its active compound, Tanshinone IIA, 

is responsible for its therapeutic effects, including 

anticancer properties 
87

. 

Mechanism of Action: Tanshinone IIA exhibits 

anticancer activity through several mechanisms: 

Induction of Apoptosis: It triggers the 

programmed cell death of cancer cells. 

Angiogenesis Inhibition: It reduces the formation 

of new blood vessels that tumors require for 

growth. 

Modulation of Metastasis Pathways: It inhibits 

pathways such as PI3K/Akt/mTOR, which play a 

role in cancer progression and metastasis 
88

. 

Cancer Types Treated: Tanshinone IIA has 

shown potential in treating various cancers, 

including: 

Lung Cancer: It inhibits the growth of lung cancer 

cells. 

Liver Cancer: Tanshinone IIA has been found to 

reduce liver cancer cell proliferation. 

Breast Cancer: It shows promise in treating breast 

cancer through its anti-proliferative effects. 

Gastric Cancer: Studies indicate its potential 

effectiveness in gastric cancer 
89

. 
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Marketed Products: Tanshinone IIA is primarily 

available in traditional Chinese medicine 

formulations for various diseases, including 

cardiovascular conditions, but it is not specifically 

marketed as a cancer treatment 
90

.  

Side Effects: Tanshinone IIA is considered 

generally safe, though side effects may include: 

Gastrointestinal Discomfort: Some users may 

experience stomach irritation. 

Allergic Reactions: There is a potential for allergic 

responses such as rashes 
91

.  

Withaferin A: 
Plant Origin: Withaferin A is a natural compound 

derived from Withania somnifera, also known as 

Ashwagandha. This herb is commonly used in 

Ayurvedic medicine for its adaptogenic properties, 

and Withaferin A is considered the primary 

bioactive compound with potential anticancer 

effects 
92

.  

Mechanism of Action: Withaferin A acts through 

various mechanisms to exert anticancer effects: 

Cell Cycle Arrest: It induces cell cycle arrest at 

the G2/M phase, preventing the progression of 

cancer cells. 

Apoptosis: It promotes the activation of apoptosis 

pathways in cancer cells, leading to their death. 

Signaling Pathways Modulation: Withaferin A 

influences NF-κB, ROS production, and other 

pathways related to inflammation and cancer cell 

survival 
93

.  

Cancer Types Treated: Withaferin A has been 

studied in the context of various cancers, including: 

Prostate Cancer: It inhibits proliferation and 

metastasis of prostate cancer cells. 

Breast Cancer: Withaferin A induces cell death in 

breast cancer cells. 

Lung Cancer: It has potential in treating lung 

cancer by reducing tumor size and metastasis. 

Colon Cancer: It also shows potential for treating 

colon cancer by suppressing tumor growth 
94

. 

Marketed Products: Withaferin A is available in 

various herbal formulations under the brand name 

Ashwagandha, typically marketed for stress relief 

and overall health enhancement. Its potential use as 

an anticancer agent is still under investigation 
95

.
 

Side Effects: Withaferin A is generally considered 

safe, though high doses may lead to mild side 

effects: 

Gastrointestinal Upset: High doses may cause 

nausea or stomach discomfort 
96

. 

Aloe Vera Extract: 
Plant Origin: Aloe vera is derived from Aloe 

barbadensis, a succulent plant commonly used in 

traditional medicine for its healing properties, 

particularly for skin and digestive issues. The plant 

contains bioactive compounds such as aloin, 

emodin, and polysaccharides, which have been 

found to exhibit anticancer properties 
97

. 

Mechanism of Action: Aloe vera extracts, 

especially compounds like aloin and emodin, 

demonstrate anticancer activity through the 

following mechanisms: 

Induction of Apoptosis: Aloe vera compounds 

trigger apoptosis (programmed cell death) in cancer 

cells. 

Inhibition of Angiogenesis: The compounds 

suppress the formation of new blood vessels, which 

tumors need to grow. 

Cell Proliferation Inhibition: Aloe vera 

compounds prevent the rapid division of cancer 

cells 
98

. 

Cancer Types Treated: Aloe vera extract has been 

studied for its anticancer effects in several cancer 

types: 

Colorectal Cancer: Aloe vera compounds inhibit 

the growth of colorectal cancer cells. 

Skin Cancer: Aloe vera is particularly effective in 

treating skin cancers due to its ability to regulate 

cell proliferation and apoptosis. 

Lung Cancer: Aloe vera's effects on lung cancer 

cells include inhibition of proliferation and 

induction of cell death 
99

. 
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Marketed Products: Aloe vera is commonly 

marketed as a topical treatment for skin conditions 

and as an oral supplement for digestive issues.  

Some of these products are being investigated for 

their potential in cancer therapy. Aloe vera-based 

formulations are available in various forms, such as 

gels, creams, and juices 
100

.  

Side Effects: Aloe vera is generally safe, but it 

may cause mild side effects, particularly when 

taken in large quantities or applied topically. 

Gastrointestinal Issues: Some individuals may 

experience diarrhea, nausea, or abdominal 

cramping when consuming Aloe vera. 

Skin Irritation: Topical application may cause 

allergic reactions or skin irritation in sensitive 

individuals 
101

.  

Saponins: 
Plant Origin: Saponins are a diverse group of 

compounds found in various plants, including 

Ginseng and Quillaja saponaria (Soapbark tree). 

These compounds are known for their foaming 

properties and are used in many traditional 

medicines. They are studied for their potential 

therapeutic effects, particularly in cancer treatment 
102

. 

Mechanism of Action: Saponins exhibit anticancer 

activity through multiple mechanisms: 

Induction of Apoptosis: They promote 

programmed cell death in cancer cells. 

Inhibition of Cell Proliferation: Saponins prevent 

the uncontrolled division of cancer cells. 

Immune Modulation: Saponins enhance the 

immune system's ability to fight cancer cells by 

stimulating immune responses 
103

. 

Cancer Types Treated: Saponins have shown 

potential in the treatment of several cancers, 

including: 

Breast Cancer: Saponins inhibit the growth of 

breast cancer cells and reduce metastasis. 

Lung Cancer: Studies show that saponins suppress 

lung cancer cell growth. 

Liver Cancer: Saponins also inhibit the growth of 

liver cancer cells and promote their apoptosis 
104

. 

Marketed Products: Saponins are marketed in 

various herbal products, particularly Ginseng 

supplements and Quillaja extracts. These products 

are used for their immune-boosting properties, with 

some formulations currently in clinical trials for 

cancer treatment 
105

. 

Side Effects: Saponins are generally safe in 

moderate amounts; however, high doses may lead 

to: 

Gastrointestinal Discomfort: Saponins can cause 

nausea, bloating, or diarrhea in some individuals 
106

.  

Reserpine: 

Plant Origin: Reserpine is derived from Rauwolfia 

serpentina, a plant traditionally used in Ayurvedic 

medicine for its antihypertensive and sedative 

effects. It has gained attention for its potential 

anticancer properties in recent research 
107

. 

Mechanism of Action: Reserpine exerts its effects 

by inhibiting the vesicular monoamine transporter 

(VMAT), leading to the depletion of 

neurotransmitters such as serotonin and 

norepinephrine in the brain. This depletion has 

been shown to affect cancer cell viability and is 

under investigation for its anticancer properties 
108

. 

Cancer Types Treated: Reserpine has been 

explored for its therapeutic potential in treating: 

Breast Cancer: Studies suggest it may inhibit 

cancer cell growth. 

Lung Cancer: Ongoing research is investigating 

its ability to suppress metastasis and induce 

apoptosis in lung cancer cells 
109

.  

Marketed Products: Reserpine is available in 

various antihypertensive medications, primarily 

used for controlling high blood pressure. Its 

anticancer potential is still under investigation 
110

. 

Side Effects: Reserpine’s most common side 

effects include: 

Hypotension: Low blood pressure due to its 

vasodilating effects. 
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Depression: It may cause mood disturbances and 

depression due to neurotransmitter depletion. 

Gastrointestinal Upset: Nausea, vomiting, and 

abdominal discomfort are reported 
111

.  

Piper nigrum (Black Pepper): 
Plant Origin: Piper nigrum (Black Pepper) is a 

flowering vine native to South India and 

extensively cultivated for its fruit, which is dried 

and used as a spice and seasoning. The active 

component responsible for its medicinal properties 

is piperine 
112

.
  

Mechanism of Action: Piperine, the bioactive 

compound in black pepper, exerts anticancer 

effects through multiple mechanisms 
113

.
  

Induction of Apoptosis: Piperine triggers 

programmed cell death (apoptosis) by activating 

caspases and altering mitochondrial membrane 

potential. 

Inhibition of Metastasis: Piperine suppresses 

cancer cell migration and invasion by inhibiting 

matrix metalloproteinases (MMPs) and modulating 

epithelial-mesenchymal transition (EMT). 

Anti-Inflammatory Properties: Piperine 

downregulates pro-inflammatory mediators like 

TNF-α and NF-κB, which play a significant role in 

cancer progression 
114

. 

Enhancement of Drug Bioavailability: Piperine 

inhibits drug-metabolizing enzymes like CYP450 

and P-glycoprotein, enhancing the efficacy of 

chemotherapeutic agents 
115

. 

Cancer Types Treated: Piper nigrum and its 

active compound, piperine, have been studied in 

the following cancer types: 

Breast Cancer: Piperine reduces breast cancer cell 

proliferation by modulating cell signaling pathways 

such as PI3K/Akt and Mtor 
116

. 

Colorectal Cancer: Piperine enhances apoptosis in 

colorectal cancer cells and reduces inflammation in 

the tumor microenvironment 
117

. 

Lung Cancer: Piperine inhibits lung cancer cell 

growth by reducing oxidative stress and activating 

apoptotic pathways 
118

. 

Marketed Products: Piperine is available as a 

dietary supplement and is often used in 

formulations to enhance the bioavailability of 

curcumin.  

It is also included in various nutraceutical products 

for its antioxidant and potential anticancer benefits 
119

. 

Side Effects: 
Mild Gastrointestinal Discomfort: Excessive 

intake can cause nausea or diarrhea. 

Interaction with Medications: Piperine may 

affect the metabolism of certain drugs by inhibiting 

liver enzymes, necessitating caution when used 

with other medications 
120

. 

Lycopene: 

Plant Origin: Lycopene is a carotenoid pigment 

found predominantly in Lycopersicon esculentum 

(tomato) and other red and pink fruits. It is a potent 

antioxidant that has been studied for its anticancer 

effects 
121

. 

Mechanism of Action: Lycopene exerts its 

anticancer effects through several pathways. 

Antioxidant Activity: Lycopene scavenges free 

radicals, reducing oxidative stress, which is linked 

to cancer development. 

Anti-inflammatory Effects: Lycopene modulates 

inflammatory pathways, which are important in 

cancer progression. 

Regulation of Cell Cycle: It influences cell cycle 

regulators, leading to decreased cancer cell 

proliferation
 122

. 

Cancer Types Treated: Lycopene has been 

studied primarily for its potential in: 

Prostate Cancer: Lycopene has been shown to 

reduce prostate cancer cell growth. 

Breast Cancer: It may inhibit the growth of breast 

cancer cells through its antioxidant effects. 

Colorectal Cancer: Lycopene’s effects on colon 

cancer have been explored, showing potential in 

reducing cell proliferation 
123

.  
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Marketed Products: Lycopene is widely available 

in supplements and is consumed as part of the 

regular diet through tomato products like sauces, 

juices, and pastes 
124

.  

Side Effects: Lycopene is generally considered 

safe and is commonly consumed through the diet. 

No significant adverse effects are reported when 

taken at normal dietary levels 
125

.  

Ellagic Acid: 
Plant Origin: Ellagic acid is a polyphenolic 

compound found in fruits such as pomegranate, 

raspberries, and strawberries. It is recognized for its 

antioxidant properties and anticancer potential 
126

. 

Mechanism of Action: Ellagic acid inhibits cancer 

cell growth by: 

DNA Methylation Inhibition: It interferes with 

DNA methylation, which is essential for cancer cell 

survival and progression. 

Modulation of Signaling Pathways: It affects 

several signaling pathways that regulate cancer cell 

proliferation and metastasis. 

Enhancing Apoptosis: Ellagic acid promotes 

programmed cell death in cancer cells 
127

.  

Cancer Types Treated: Ellagic acid has shown 

potential in the treatment of: 

Prostate Cancer: It inhibits the growth of prostate 

cancer cells and reduces metastasis. 

Breast Cancer: It has been found to reduce the 

proliferation of breast cancer cells. 

Colon Cancer: Ellagic acid can suppress tumor 

growth and metastasis in colorectal cancer 
128

. 

Marketed Products: Ellagic acid is primarily 

available in pomegranate extract supplements. It is 

also consumed naturally in fruits like raspberries 

and strawberries 
129

.  

Side Effects: Ellagic acid is generally considered 

safe when consumed in normal amounts. No 

significant side effects have been reported with its 

use at dietary levels 
130

.  

Andrographolide: 
Plant Origin: Andrographolide is a diterpenoid 

lactone derived from Andrographis paniculata 

(King of Bitters), a plant traditionally used in 

herbal medicine, particularly in South Asia. It has 

gained attention for its potential anticancer effects 
131

.
 

Mechanism of Action: Andrographolide induces 

anticancer effects through several mechanisms:
 

NF-κB Inhibition: Andrographolide suppresses 

the NF-κB pathway, a key regulator of 

inflammation and cell survival. By inhibiting this 

pathway, it reduces cancer cell proliferation and 

promotes apoptosis 
132

. 

Induction of Apoptosis: Through the modulation 

of pro-apoptotic and anti-apoptotic proteins, 

Andrographolide triggers programmed cell death in 

cancer cells, thereby reducing tumor growth 
133

. 

Metastasis Suppression: By inhibiting matrix 

metalloproteinases (MMPs), Andrographolide 

prevents the degradation of the extracellular matrix, 

a critical step in cancer metastasis 
134

. 

Cell Cycle Arrest: Andrographolide has been 

shown to arrest the cell cycle at the G1 and G2/M 

phases, thereby preventing cancer cell division and 

proliferation 
135

. 

Cancer Types Treated: Andrographolide has 

demonstrated anticancer activity against several 

types of cancers: 

Prostate Cancer: Studies suggest that 

Andrographolide inhibits prostate cancer cell 

growth and induces apoptosis. 

Breast Cancer: It has been shown to inhibit breast 

cancer cell proliferation and reduce metastasis 
136

. 

Liver Cancer: Andrographolide suppresses liver 

cancer cell growth by modulating key signaling 

pathways 
137

. 

Marketed Products: Andrographolide is available 

as part of traditional herbal formulations and 

supplements for various ailments. Its use as an 

anticancer agent is still under investigation, but it is 

marketed in many forms for immune support and 

inflammation reduction 
138

.
 

Side Effects: Andrographolide is generally safe 

when consumed at appropriate doses. However, 

high doses may cause 
139

.
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Gastrointestinal Discomfort: Nausea, vomiting, 

or abdominal pain. 

Mild Toxicity: Some individuals may experience 

liver toxicity or mild liver function alterations with 

excessive use. 

Luteolin: 

Plant Origin: Luteolin is a flavonoid compound 

commonly found in various plants such as 

Coriandrum sativum (coriander), Apigenin 

(parsley), Citrus species (lemons, oranges), and 

Camellia sinensis (tea). It is a naturally occurring 

flavonoid with significant antioxidant, anti-

inflammatory, and anticancer properties 
140

.
 

Mechanism of Action: Luteolin exerts anticancer 

effects through multiple mechanisms: 

Apoptosis Induction: Luteolin activates caspases, 

triggering apoptosis in cancer cells. It modulates 

mitochondrial function and increases the release of 

cytochrome c to induce cell death 
141

. 

Cell Cycle Arrest: It has been shown to arrest the 

cell cycle in various phases (e.g., G1 and G2/M), 

leading to the inhibition of tumor growth and cell 

division 
142

. 

Inhibition of Angiogenesis: Luteolin suppresses 

angiogenesis by inhibiting vascular endothelial 

growth factor (VEGF) expression, thereby reducing 

the ability of tumors to develop new blood vessels 
143

. 

Anti-inflammatory Action: Luteolin decreases the 

expression of pro-inflammatory cytokines (e.g., 

TNF-α, IL-6) by inhibiting the NF-κB pathway, 

which is frequently upregulated in cancer cells 
144

.
 
 

Inhibition of Metastasis: Luteolin suppresses the 

migration and invasion of cancer cells by 

modulating matrix metalloproteinases (MMPs) and 

epithelial-mesenchymal transition (EMT) markers 
145

. 

Cancer Types Treated: Luteolin has shown 

promising anticancer effects in several types of 

cancer 
146

:
 

Breast Cancer: Luteolin inhibits the growth of 

breast cancer cells by inducing apoptosis and 

inhibiting angiogenesis. 

Lung Cancer: Luteolin's anticancer potential has 

been studied in lung cancer, where it suppresses 

cell invasion and migration. 

Colorectal Cancer: Luteolin exerts inhibitory 

effects on the growth and spread of colorectal 

cancer cells through multiple signaling pathways. 

Marketed Products: Luteolin is available in 

various dietary supplements, herbal formulations, 

and extracts, particularly for its antioxidant and 

anti-inflammatory benefits. Some formulations are 

marketed as complementary cancer therapies or as 

general health supplements 
147

.
 

Side Effects: Luteolin is generally considered safe 

when used within recommended doses, but 

excessive use may cause:
 

Gastrointestinal Irritation: High doses may lead 

to discomfort such as nausea, vomiting, or 

abdominal pain 
148

.  

Shikimic Acid: 

Plant Origin: Shikimic acid is a naturally 

occurring organic acid primarily found in plants 

like Illicium verum (star anise), Pinus species (pine 

needles), and Ginkgo biloba. It plays a key role in 

the biosynthesis of aromatic compounds in plants 
149

.
 

Mechanism of Action: Shikimic acid exhibits 

anticancer properties through several mechanisms: 

Inhibition of Cancer Cell Proliferation: Shikimic 

acid inhibits the growth of cancer cells by 

interfering with cell cycle regulation and inducing 

apoptosis. It inhibits the expression of cyclin-

dependent kinases and other molecules involved in 

cell division 
150

. 

Inhibition of Angiogenesis: Shikimic acid reduces 

angiogenesis by downregulating key molecules like 

VEGF (vascular endothelial growth factor), which 

prevents the formation of new blood vessels 

necessary for tumor growth 
151

. 

Activation of Apoptotic Pathways: Shikimic acid 

activates caspases and induces mitochondrial 

dysfunction to trigger apoptosis in various cancer 

cell lines. This process is mediated by the 

downregulation of Bcl-2 proteins and upregulation 

of pro-apoptotic factors 
152

.
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Antioxidant Properties: As an antioxidant, 

shikimic acid scavenges free radicals and reduces 

oxidative stress, which plays a significant role in 

the development and progression of cancer 
153

. 

Cancer Types Treated: Shikimic acid has been 

investigated for its potential in various cancer 

types: 

Breast Cancer: Studies have shown that shikimic 

acid inhibits the proliferation and migration of 

breast cancer cells by regulating key signaling 

pathways such as MAPK and PI3K/Akt 
154

.
 
 

Lung Cancer: Shikimic acid has been shown to 

inhibit lung cancer cell growth and invasion by 

regulating cell cycle checkpoints and apoptosis 

mechanisms 
155

. 

Colorectal Cancer: Shikimic acid inhibits 

colorectal cancer cell growth and metastasis 

through the suppression of angiogenesis and 

activation of apoptotic pathways 
156

. 

Marketed Products: Shikimic acid is most 

commonly available in herbal formulations and 

dietary supplements, especially as a component of 

Illicium verum (star anise). It is also used in the 

production of oseltamivir (Tamiflu), an antiviral 

drug for influenza, which is derived from the plant 

source 
157

.
 

Side Effects: While shikimic acid is generally 

well-tolerated, excessive consumption can lead to 

mild gastrointestinal issues such as nausea, 

vomiting, or diarrhea. 

Gastrointestinal Disturbances: High doses may 

cause discomfort such as bloating, gas, or 

abdominal pain 
158

. 

CONCLUSION: Plant-based anticancer drugs 

have shown significant promise in both preclinical 

and clinical settings. The development and 

application of these drugs have revolutionized 

cancer treatment, with several already available on 

the market and many others in the pipeline.  

Their mechanisms of action, including the 

inhibition of cancer cell proliferation, induction of 

apoptosis, and modulation of the immune response, 

make them valuable adjuncts to conventional 

therapies. However, challenges remain, including 

the need for better bioavailability, reduced toxicity, 

and overcoming drug resistance.  

As research continues, plant-based drugs may play 

an increasingly important role in the treatment of 

various cancers, complementing and even 

enhancing the effectiveness of traditional 

chemotherapeutic agents. 

 

S. no. Drug Name Plant Origin IMAGE 

1 Vincristine Catharanthus roseus (Periwinkle) 

 
2 Resveratrol Vitis vinifera (Grape) 
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3 Vinblastine Catharanthus roseus (Periwinkle) 

 
4 Camptothecin Camptotheca acuminata 

 
5 Taxotere Taxus baccata 

 
6 Topotecan Camptotheca acuminata 

 
7 Podophyllotoxin Podophyllum peltatum 
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8 Artemisinin 

 

Artemisia annua 

 
9 Berberine Berberis vulgaris 

 
10 Curcumin Curcuma longa (Turmeric) 

 
11 Resvitralol Vitis vinifera 

 
12 Cinnamon Cinnamomum verum 
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13 EGCG (Epigallocatechin 

gallate) 

 

Camellia sinensis 

 
14 Silibilin Silybum marianum 

 
15 Tanshinone IIA 

 

Salvia miltiorrhiza 

 
16 Withaferin A 

 

Withania somnifera 
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17 Aloe Vera Aloe barbadensis miller 

 
18 Saponins Quillaja saponaria 

 
19 Reserpine Rauwolfia serpentina 

 
20 Piperine Piper nigrum (Black pepper) 

 
21 Lycopene Lycopersicon 
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22  

Ellagic acid 

Punica granatum 

 
23 Andrographolide Andrographis paniculata 

 
24 Luteolin Coriandrum sativum 

 
25 Shikimic acid Illicium verum 

 
 

Conclusion: Plants have been a prime source of 

highly effective conventional drugs for the 

treatment of many forms of cancer, and while the 

actual compounds isolated from the plant 

frequently may not serve as the drugs, they provide 

leads for the development of potential novel agents. 
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