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Abstract  
India is home to a wide variety of medicinal 

plants, many of which have been traditionally 

used to treat a range of ailments. Among 

these plants, several have potential anti-

cancer properties that are supported by both 

traditional knowledge and modern scientific 

research. The aim of this article is to review 

the role of Indian medicinal plants in cancer 

treatment, with emphasis on plants with 

known anti-cancer properties. The article 

discusses the mechanisms by which these 

plants exert their anti-cancer properties, their 

bioactive compounds, and the clinical 

evidence of their efficacy. The aim is to 

provide a comprehensive overview of these 

plants and highlight their potential as 

complementary and alternative cancer 

treatments. 

 

Introduction  
Cancer is one of the leading causes of death 

worldwide and is characterized by uncontrolled 

cell proliferation and metastasis to other parts of 

the body. Conventional treatments such as 

surgery, chemotherapy and radiotherapy often 

have significant side effects and limitations. Over 

the years, there has been growing interest in 

natural compounds, especially those derived 

from plants, as alternatives or complements to 

conventional cancer treatments. India, with its 

rich botanical diversity, has contributed 

significantly in the discovery of medicinal plants 

with anticancer properties. In this article, we 

review some well-known Indian medicinal plants 

with anticancer properties and discuss their 

bioactive compounds and mechanisms of action. 

 

 

 

 

 Were originally used based on empirical 

evidence and their therapeutic benefits have 

been confirmed over time. The use of medicinal 

plants for cancer treatment in India is recorded 

in ancient texts such as Charaka Samhita and 

Sushruta Samhita. Modern research has 

confirmed many of these traditional claims and 

identified specific bioactive compounds 

responsible for the anti-cancer effects. 

 

Mechanisms of anti-cancer activity 

of medicinal plants: 
Mechanisms of anti-cancer activity of medicinal 

plants 

 Induction of apoptosis: A number of 

plant compounds induce programmed 

cell death in cancer cells, preventing 

tumor growth. 

 Inhibition of angiogenesis: Some plants 

inhibit the formation of new blood 

vessels necessary for tumor growth. 

 Cell cycle arrest: Some compounds 

inhibit the division of cancer cells, 

preventing the proliferation of 

malignant cells. 

 Anti-inflammatory effect: Chronic 

inflammation is an important factor in 

the development of cancer. Certain 

plants reduce inflammation and prevent 

the progression of cancer. 

 Antioxidant: Free radicals contribute to 

DNA damage and the development of 

cancer. Many plants contain 

antioxidants that neutralize these radical 
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Traditional use of Medicinal plants 

in India : 
In India, medicinal plants have been used for 

centuries in traditional medical systems such as 

Ayurveda, Siddha and Unani to treat a variety of 

illnesses, including cancer. Many of these plants  
Famous Indian medicinal plants with 

anti-cancer properties: 
1. Withania somnifera (Ashwagandha) 

Family- solanaceae  

Bioactive compounds: Withaferin A, 

Withanolides 

 

Mechanism: Ashwagandha has been found 

to induce apoptosis in cancer cells, inhibit 

angiogenesis and suppress tumor growth. It 

also has immunomodulatory properties, 

enhancing the effectiveness of conventional 

cancer treatments. 

 

Research findings: Studies have shown that 

withaferin A, the main active ingredient in 

Ashwagandha, has anti-cancer properties in vitro 

and in vivo, especially in breast and lung cancer. 

 

Curcuma longa (Turmeric) 

Family – zingiberaceae  

Bioactive compounds: Curcumin 

 

Mechanism: Curcumin has strong 

antioxidant and anti-inflammatory 

properties. Curcumin inhibits cancer cell 

growth by interfering with several molecular 

processes involved in cell survival, 

proliferation and metastasis. 

 

Research Evidence: Numerous clinical 

trials and laboratory studies have 

demonstrated the effectiveness of curcumin 

in treating various types of cancer, including 

colon, breast, and pancreatic cancer. It is 

known to act by regulating gene expression 

and reducing oxidative stress. 

 
Azadirachta indica (Neem) 

5.Allium sativum (Garlic) 
Family- Amaryllidaceae  

Family – meliaceae  

Bioactive compounds: Azadirachtin, 

Nimbolide. 

 

Mechanism of action: Neem has anti-

inflammatory, antioxidant and immune 

enhancing properties. It targets multiple 

signalling pathways to induce apoptosis 

and inhibit metastasis in cancer cells. 

 

Research findings: Studies have shown 

that neem extracts can inhibit the 

proliferation of various cancer cells, 

including breast, colon and prostate cancer. 

In addition, nimbolide, a compound found 

in neem, has shown promise in inhibiting 

the proliferation of tumor cells. 

 

Tinospora cordifolia (gyloy) 

Family- menispermaceae  

Bioactive compounds: Tinosporin, 

cordifolides. 

 

Effects: Giloy has immunomodulatory and 

anti-inflammatory properties, which help 

fight cancer by strengthening the body’s 

defense mechanisms. It also promotes 

apoptosis in cancer cells. 
 

Research findings: Studies on the anti-

cancer properties of gyloy have shown that 

it may treat cancer by enhancing immune 

function and reducing tumor burden. 
 
 

Bioactive Compounds: Boeravinones, 

flavonoids 
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Bioactive compounds: Allicin, Diallyl 
Disulfide. 
 

Mechanism: Garlic contains sulfur 

compounds that have anti-cancer properties, 

including carcinogenesis inhibition, 

apoptosis promotion, and metastasis 

inhibition. 

 

Research findings: Allicin, the main 

bioactive compound in garlic, has been shown to 

inhibit the growth of several types of cancer, 

including gastric, colon, and breast cancer, 

through its antioxidant and anti-inflammatory 

properties. 

 
Catharanthus roseus (Matthus roseus) 
Family – apocynaceae  
Bioactive compounds: Vincristine, Vinblastine. 

 

Mechanism: The alkaloids vincristine and 

vinblastine are potent anticancer agents that 

inhibit microtubule formation, thereby 

inhibiting cell division and inducing 

apoptosis in cancer cells 

 

Research findings: Vincristine and 

vinblastine are widely used in chemotherapy 

to treat cancers such as leukemia and 

lymphoma. Its effectiveness in treating 

cancer has been well documented in clinical 

and preclinical studies. 

 

Boerhavia diffusa (Punarnava) 

Family-  nyctaginaceae  

 

Ashwagandha, turmeric, neem, giloy, garlic, 

periwinkle and punarnava have shown 

remarkable anti-cancer properties through 

various mechanisms. Although great strides 

have been made in understanding these 

potentials, further research, especially in the 

form of clinical trials, is needed to confirm 

their effectiveness and integrate them into 

current cancer treatments.Increasing 

 

Mechanism of Action: Punarnava has 

strong antioxidant and anti-inflammatory 

properties, supporting the immune system 

and suppressing tumor growth. It has been 

shown to inhibit cancer cell migration and 

promote cell cycle arrest. 

 

Research Results: Studies have shown that 

the bioactive compounds in Punarnava can 

effectively prevent tumor growth in models 

of breast and liver cancer. 

 

Clinical Evidence and Modern Research 

 

Modern scientific research has significantly 

increased our understanding of the anti-

cancer properties of Indian medicinal 

plants. Clinical trials have been conducted 

with various herbal compounds and have 

shown promising results. However, more 

extensive clinical trials and human trials are 

needed to establish the safety, efficacy and 

optimal dosage of these plants in cancer 

treatment. 

 

Furthermore, the development of 

standardized extracts and formulations is 

essential to ensure reproducibility and 

consistency of treatment outcomes. 

Collaboration between traditional healers, 

pharmaceutical researchers and clinical 

scientists is essential to bridge the gap 

between ancient knowledge and modern 

treatment strategies. 

 
 

Conclusion 

Indian medicinal plants can be a valuable 

resource in the quest for new cancer 

treatments. Several plants such as  
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evidence supports the idea that Indian 

medicinal plants, either alone or in 

combination with conventional therapies, 

may play an important role in the prevention 

and treatment of cancer. 
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