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Abstract—Cancer continues to be one of the most 

challenging health problems worldwide, claiming 

millions of lives every year. Despite significant progress 

in modern medicine, the search for safer, more effective, 

and more affordable cancer treatments remains ongoing. 

In this context, medicinal plants have once again 

attracted the attention of scientists and healthcare 

researchers. For centuries, plants have served as a 

valuable source of healing agents, and growing scientific 

evidence now supports their role in cancer prevention 

and treatment. 

Although synthetic anticancer drugs have led to major 

breakthroughs, plant-based therapies still hold an 

important place in cancer management. One key reason 

is that plant-derived compounds often act on multiple 

biological targets at the same time, enhancing 

therapeutic effectiveness while reducing harmful side 

effects. Many of these natural compounds demonstrate 

strong anticancer activity by inhibiting tumor growth, 

inducing programmed cell death, and strengthening the 

body's natural defense mechanisms. This review 

highlights the contribution of medicinal plants to cancer 

therapy, with a focus on their mechanisms of action, 

important phytochemicals, and examples of well-studied 

anticancer plants. 

India possesses rich heritage of medicinal plants that 

have been traditionally used to treat various diseases. 

Among them, several plants show promising anticancer 

potential, supported by both traditional knowledge and 

modern scientific research. This article aims to review 

the role of Indian medicinal plants in cancer treatment, 

emphasizing those with well-documented anticancer 

properties. It discusses their bioactive compounds, the 

mechanisms through which they exert anticancer effects, 

and the available clinical evidence supporting their use. 

By doing so, the article seeks to provide a comprehensive 

understanding of the potential of Indian medicinal plants 

as complementary and alternative options in cancer 

therapy. 

 

 

I. INTRODUCTION 
 

Cancer is one of the most serious health problems 

worldwide and causes millions of deaths every year. 

Even though modern medicine has made great 

progress, there is still a need for cancer treatments that 

are safer, more effective, and affordable. Because of 

this, medicinal plants have gained renewed interest 

among scientists and healthcare researchers. 

Medicinal plants have been used for centuries to treat 

many diseases. Today, scientific research supports 

their important role in the prevention and treatment of 

cancer. While synthetic anticancer drugs have 

achieved major success, plant-based therapies 

continue to play a significant role in cancer 

management. 

One major advantage of plant-derived medicines is 

that they act on multiple targets in the body at the same 

time. This helps increase their effectiveness and 

reduces harmful side effects. Many natural compounds 

from plants show strong anticancer activity by slowing 

tumor growth, inducing programmed cell death 

(apoptosis), and strengthening the body’s immune 

system. 

India has a rich heritage of medicinal plants and a long 

history of using herbs for healing. Many Indian 

medicinal plants have shown promising anticancer 

potential in scientific studies. Research on these plants 

helps improve our understanding of cancer and 

supports the development of safer and more natural 

treatment options. 

This review focuses on the role of Indian medicinal 

plants in cancer treatment. It discusses their important 

bioactive compounds, the mechanisms through which 

they act against cancer, and the available scientific and 

clinical evidence supporting their use. The aim is to 

highlight the potential of Indian medicinal plants as 
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complementary and alternative options in cancer 

therapy. 

II. WHAT IS CANCER? 
 

Cancer is a group of diseases in which body cells grow 

and divide in an uncontrolled manner. Under normal 

conditions, cells grow, divide, and die in a balanced 

way to keep the body healthy. In cancer, this balance 

is disturbed. 

Abnormal cells continue to multiply and form masses 

called tumors. These cancer cells can invade nearby 

tissues and may spread to other parts of the body, a 

process known as metastasis. 

Common cancer treatments such as surgery, 

chemotherapy, and radiotherapy are widely used and 

remain important. However, these treatments often 

cause severe side effects and may lose effectiveness 

over time because cancer cells can develop resistance. 

Due to these limitations, medicinal plants are gaining 

attention as supportive or alternative treatments. They 

contain natural compounds that can fight cancer 

through multiple mechanisms. Their natural origin, 

healing properties, and wide range of active 

substances make medicinal plants valuable in modern 

cancer research. 
 

Normal cells vs. Cancer cells 

Normal cells grow in an organized and controlled 

manner They divide only when needed and stop 

growing once their function. is complete. When 

normal cells become old or damaged, they die 

naturally through a process called programmed cell 

death. (apoptosis) 

In contrast, cancer cells do not follow these rules. They 

continue to grow and divide uncontrollably, avoid 

normal cell death, and can spread to other parts of the 

body, leading to serious health problems. 

Cancer cells behave very differently from normal 

cells. They divide continuously without control, avoid 

the natural process of cell death (apoptosis), and can 

survive for an unlimited period, cancer cells have the 

ability to invade nearby tissues and spread to distant 

organs of the body, making the disease more serious 

and difficult to treat. 
 

III. TYPES OF CANCER 
 

Cancer is not a single disease. It includes many 

different types, and each type is classified based on the 

kind of cells or tissues where the disease begins. 

Understanding these types helps in choosing the right 

treatment and care. 

 

A. Carcinoma 

Carcinoma is the most common type of cancer. It starts 

in epithelial cells, which form the outer layer of the 

skin and also line the internal organs of the body. 

Because these cells are present throughout the body, 

carcinomas can occur in many organs. Common 

examples include breast cancer, lung cancer, 

colorectal cancer, prostate cancer, and skin cancer. 

 

B. Sarcoma 

Sarcoma develops from the body’s connective tissues, 

which provide support and structure. These tissues 

include bones, muscles, cartilage, fat, and blood 

vessels. Sarcomas are less common than carcinomas 

but can be aggressive. Examples include osteosarcoma 

(bone cancer), liposarcoma (cancer of fat tissue), and 

leiomyosarcoma (cancer of smooth muscle). 

 

C. Leukemia 

Leukemia is a cancer of the blood-forming tissues, 

mainly the bone marrow. Unlike many other cancers, 

leukemia does not form a solid tumor. Instead, it leads 

to the uncontrolled production of abnormal white 

blood cells. These abnormal cells interfere with the 

body’s ability to fight infections and carry out normal 

blood functions. Common types include acute 

lymphoblastic leukemia (ALL), acute myelogenous 

leukemia (AML), and chronic lymphocytic leukemia 

(CLL). 

 

D. Lymphoma 

Lymphoma affects the lymphatic system, which plays 

an important role in the body’s immune defense. It 

involves lymph nodes, the spleen, and lymphocytes (a 

type of white blood cell). Lymphoma is mainly 

classified into two types: Hodgkin’s lymphoma and 

Non-Hodgkin’s lymphoma. 

 

E. Myeloma 

Myeloma, also called multiple myeloma, is a type of 

cancer that affects plasma cells, which are important 

for producing antibodies. In this disease, abnormal 

plasma cells grow uncontrollably and reduce the 

body’s ability to fight infections, leading to a 

weakened immune system. 
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F. Melanoma 

Melanoma is a cancer that develops from melanocytes, 

the cells responsible for skin color. Although it is less 

common than other skin cancers, melanoma is very 

aggressive and can spread quickly to other parts of the 

body if not detected early. Because of this, it can be 

life-threatening. 

 

G. Central Nervous System (CNS) Tumors 

CNS tumors affect the brain and spinal cord, which 

control many vital functions of the body. These tumors 

can interfere with movement, thinking, and 

coordination. Common examples include glioma, 

astrocytoma, and medulloblastoma. 

 

IV. CAUSES OF CANCER 

 

Cancer develops when changes occur in the genes that 

control normal cell growth and division. These genetic 

changes may be passed down from parents or may 

develop over time due to internal body processes or 

environmental exposures. 

 

A. Genetic Factors 

Some cancers are linked to inherited gene mutations. 

For example, mutations in the BRCA1 and BRCA2 

genes increase the risk of breast and ovarian cancer. 

People with a family history of cancer are generally at 

a higher risk of developing the disease. 

 

B. Chemical Carcinogens 

Long-term exposure to harmful chemicals can 

increase the risk of cancer. These include tobacco 

smoke, excessive alcohol consumption, industrial 

chemicals such as asbestos, pesticides, and certain 

dyes. Such substances damage cells and can lead to 

cancerous changes. 

 

C. Physical Factors 

Physical factors such as prolonged exposure to 

radiation can also cause cancer. Ultraviolet (UV) 

radiation from sunlight can damage skin cells and lead 

to skin cancers, while ionizing radiation from X-rays 

and radioactive materials can increase the risk of other 

cancers. 

 

D. Biological Factors 

Certain infections are known to cause cancer. Viruses 

such as human papillomavirus (HPV), hepatitis B and 

C, and Epstein-Barr virus are linked to cervical, liver, 

and lymphoma cancers, respectively Bacterial 

infections. like Helicobacter pylori are associated with 

stomach cancer. 

 

E. Lifestyle Factors 

Unhealthy lifestyle habits such a smoking, tobacco 

chewing, poor diet, obesity, physical inactivity, and 

excessive alcohol. consumption play a major role in 

cancer development. 

 

F. Hormonal Factors 

Hormonal imbalance or prolonged hormone exposure 

can increase cancer risk. Estrogen. is associated with 

breast and endometrial cancer, while testosterone is 

linked to prostate cancer. 

 

G. Environmental Factors 

Environmental pollution, contaminated water, and 

occupational exposure to hazardous substances 

increase the likelihood of developing cancer. 

 

V. MECHANISM OF CANCER DEVELOPMENT 

(CARCINOGENESIS) 

 

Cancer development occurs in stages: 

1. Initiation-DNA damage occurs in cells 

2. Promotion-damaged cells begin to multiply 

3. Progression-tumor becomes malignant 

4. Metastasis-cancer spreads to distant organs through 

blood or lymph 

 

Common Signs and Symptoms of Cancer 

Common warning signs include unexplained weight 

loss, persistent fatigue, lumps or swelling, non-healing 

sores, changes in bowel or bladder habits, persistent 

cough, hoarseness, and abnormal bleeding. 

 

Prevention of Cancer 

Cancer risk can be reduced by avoiding tobacco, 

maintaining a healthy diet, engaging in regular 

physical activity, receiving recommended 

vaccinations (HPV and hepatitis B), undergoing 

regular cancer screening, and limiting exposure to 

excessive sunlight. 

Cancer is a complex and multifactorial disease caused 

by genetic changes and environmental influences that 

lead to uncontrolled cell growth. Early detection, 

healthy lifestyle choices, and advancements in medical 
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treatment have significantly improved cancer 

prevention, management, and patient survival. 

 

Ayurvedic Treatment Use in Cancer 

Ayurveda, the traditional system of medicine of India, 

approaches cancer as a disorder caused by an 

imbalance of the body's fundamental energies (Doshas 

Vata, Pitta, and Kapha), along with impairment of 

tissues (Dhatus) and digestive/metabolic fire (Agni) In 

classical Ayurvedic texts, cancer-like conditions are 

described under terms such as Arbuda (major tumor) 

and Granthi (minor swelling) 

Ayurvedic treatment in cancer is mainly used as a 

supportive and complementary approach, rather than a 

complete replacement for modern treatments like 

surgery, chemotherapy, or radiotherapy 

 

Objectives of Ayurvedic Treatment in Cancer 

The primary goals of Ayurveda in cancer care are: 

To improve overall strength and immunity. 

To reduce treatment-related side effects 

To enhance quality of life 

To slow disease progression 

To support mental and emotional well-being 

 

1. Rasayana Therapy (Rejuvenation Therapy) 

Rasayana therapy is an important part of Ayurveda 

that focuses on rejuvenation, nourishment of body 

tissues, and strengthening the immune system. In 

cancer care, Rasayana therapy is mainly used to 

improve energy levels, increase stamina, and support 

recovery, especially during or after conventional 

treatments such as chemotherapy and radiotherapy. 

This therapy helps the body regain strength, reduces 

treatment-related weakness, and improves overall 

quality of life. 

Commonly used Rasayana herbs include: 

Ashwagandha (Withania somnifera): Helps improve 

strength, reduce stress, and support immunity. 

Guduchi (Tinospora cordifolia): Enhances immune 

function and helps the body fight infections. 

Amalaki (Emblica officinalis): A rich source of 

antioxidants that supports tissue repair and immunity. 

Shatavari (Asparagus racemosus): Nourishes body 

tissues and improves overall vitality. 

 

2. Herbal Medicines 

Ayurvedic herbal medicines are chosen based on their 

ability to balance the body’s doshas, remove toxins, 

and strengthen natural defense mechanisms. Many of 

these herbs possess antioxidant, anti-inflammatory, 

and immunomodulatory properties, which are helpful 

in preventing cancer progression and supporting the 

body during treatment. 

Commonly used Ayurvedic herbs include: 

Turmeric (Curcuma longa): Known for its strong anti-

inflammatory and antioxidant effects. 

Tulsi (Ocimum sanctum): Supports the immune 

system and helps protect the body from stress. 

Neem (Azadirachta indica): Helps in detoxification 

and purification of the body. 

Kanchanar (Bauhinia variegata): Traditionally used to 

support healthy tissue growth and manage abnormal 

cell proliferation. 

 

3. Panchakarma (Detoxification Therapy) 

Panchakarma is a specialized Ayurvedic 

detoxification therapy that includes procedures such as 

Vamana, Virechana, Basti, Nasya, and 

Raktamokshana. In cancer care, mild and carefully 

selected Panchakarma treatments may be used to 

support the body rather than aggressively detoxify it. 

These therapies help to: 

Remove accumulated toxins (Ama) from the body 

Improve digestion and metabolism 

Prepare the body for further treatments 

Panchakarma therapies should only be performed 

under expert medical supervision, especially in weak 

patients or those with advanced stages of cancer. 

 

4. Diet and Lifestyle Modification 

Ayurveda strongly emphasizes the role of diet (Ahara) 

and lifestyle (Vihara) in maintaining health and 

managing diseases such as cancer. 

Dietary recommendations include: 

Consumption of fresh and easily digestible foods 

Use of immune-supporting spices like turmeric and 

ginger 

Avoidance of heavy, oily, and processed foods 

Lifestyle practices, including yoga, pranayama, and 

meditation, help reduce stress, strengthen mental 

health, and support overall healing. 

 

5. Management of Side Effects of Conventional 

Cancer Therapy 

One of the most important roles of Ayurveda in cancer 

care is the management of side effects caused by 

chemotherapy and radiotherapy. Ayurvedic treatments 
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help improve patient comfort and quality of life by 

reducing: 

Fatigue 

Loss of appetite 

Nausea and vomiting 

Weak immune function 

 

Important Anticancer Medicinal Plants and Their 

Mechanisms 

1. Catharanthus roseus (Madagascar Periwinkle) 

Active Compounds: Vincristine and Vinblastine 

Cancer Types: Leukemia, lymphoma, breast cancer 

Mechanism of Action: These compounds inhibit 

microtubule formation, leading to arrest of cell 

division (mitotic arrest). 

 

2. Taxus brevifolia (Pacific Yew Tree) 

Active Compound: Paclitaxel (Taxol) 

Cancer Types: Ovarian, breast, lung cancer 

Mechanism of Action: Stabilizes microtubules and 

prevents cancer cells from dividing. 

 

3. Camptotheca acuminata (Chinese Happy Tree) 

Active Compound: Camptothecin 

Cancer Types: Colon cancer, ovarian cancer, small-

cell lung cancer 

Mechanism of Action: Inhibits the enzyme 

topoisomerase I, thereby preventing DNA replication 

in cancer cells. 

 

4. Curcuma longa (Turmeric) 

Active Compound: Curcumin 

Cancer Types: Breast, colon, prostate, pancreatic 

cancer 

Mechanism of Action: Exhibits anti-inflammatory, 

antioxidant, and apoptosis-inducing effects. 

 

5. Podophyllum peltatum (Mayapple) 

Active Compound: Podophyllotoxin 

Cancer Types: Testicular cancer, lung cancer (through 

derivatives such as etoposide) 

Mechanism of Action: Inhibits topoisomerase II, 

leading to DNA damage and cancer cell death. 

 

6. Nigella sativa (Black Seed) 

Active Compound: Thymoquinone 

Cancer Types: Breast, colon, lung, prostate cancer 

Mechanism of Action: Shows antioxidant, anti-

inflammatory, and apoptosis-inducing effects, helping 

to suppress cancer cell growth. 

 

VI. MECHANISM OF ANTI CANCER ACTIVITY 

OF MEDICINAL PLANT 

 

Medicinal plants exert their anti-cancer effects 

through multiple biological pathways, making them 

valuable alternatives or complements to conventional 

therapies. Their major mechanisms include. 

 

1. Induction of Apoptosis 

Many plant-derived compounds activate apoptosis in 

cancer cells, helping eliminate abnormal cells and 

prevent tumor growth. This targeted cell death is a 

crucial defense mechanism against cancer 

development. 

 

2 Inhibition of Angiogenesis 

Some phytochemicals block angiogenesis-the process 

through which tumors develop new blood vessels to 

obtain nutrients. By cutting off this supply, plant 

compounds can slow or stop tumor growth. 

 

3. Cell Cycle Arrest 

Certain plant molecules interfere with the cell cycle, 

halting the rapid division of cancer cells. This prevents 

the multiplication and spread of malignant cells. 

 

4. Anti-Inflammatory Effects 

Chronic inflammation is a well-known contributor to 

cancer initiation and progression. Various medicinal 

plants reduce inflammatory responses, thereby 

lowering the risk and advancement of cancer. 

 

5. Antioxidant Activity 

Free radicals can damage DNA and promote cancer 

development. Many medicinal plants are rich in 

antioxidants that neutralize these harmful molecules, 

protecting cells and reducing cancer risk. 

 

VII. MEDICINAL PLANT USE IN CANCER 

TREATMENT 

 

Medicinal plants have been central to the discovery 

and development of modern anticancer drugs. Many 

widely used chemotherapy agents originate from 

plant-derived phytochemicals, which possess 
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powerful biological activities. These natural 

compounds combat cancer through several 

mechanisms, including triggering apoptosis 

(programmed cell death), suppressing tumor growth, 

blocking uncontrolled cell division, reducing 

inflammation, and preventing. metastasis. 

Below are some of the most important medicinal 

plants used in cancer therapy, along with their key 

active compounds and therapeutic significance. 

 

1. Catharanthus roseus (Madagascar Periwinkle) 

Active Compounds: Vincristine, Vinblastine 

Uses in Cancer Treatment: 

Leukemia 

Hodgkin's lymphoma 

Breast cancer 

Testicular cancer 

Leukemia and lymphoma 

Mechanism of Action: 

Catharanthus roseus contains important anticancer 

compounds called vincristine and vinblastine. These 

compounds interfere with the formation of 

microtubules, which are essential for cell division. By 

blocking microtubule assembly, they stop rapidly 

dividing cancer cells from multiplying. As a result, the 

growth of cancer cells is halted, and the cells 

eventually die. 

 

2. Taxus brevifolia / Taxus baccata (Pacific or 

European Yew Tree) 

Active Compounds: 

Paclitaxel (Taxol) 

Docetaxel 

Uses in Cancer Treatment: 

Breast cancer 

Ovarian cancer 

Lung cancer 

Kaposi’s sarcoma 

Mechanism of Action: 

Paclitaxel and docetaxel act by stabilizing 

microtubules during cell division. Normally, 

microtubules must assemble and disassemble for a cell 

to divide properly. These drugs prevent microtubules 

from breaking down, effectively “freezing” the cancer 

cells and stopping their division. This leads to the 

death of cancer cells. 

 

3. Camptotheca acuminata (Chinese Happy Tree) 

Active Compounds: 

Camptothecin 

Irinotecan 

Topotecan 

Uses in Cancer Treatment: 

Colon cancer 

Ovarian cancer 

Small-cell lung cancer 

Mechanism of Action: 

Camptothecin and its derivatives inhibit 

topoisomerase I, an enzyme required for DNA 

replication. By blocking this enzyme, cancer cells are 

unable to copy their DNA. This stops their growth and 

ultimately causes cancer cell death. 

 

4. Podophyllum peltatum (Mayapple) 

Active Compound: 

Podophyllotoxin (source of etoposide and teniposide) 

Uses in Cancer Treatment: 

Lung cancer 

Testicular cancer 

Leukemia 

Mechanism of Action: 

Podophyllotoxin derivatives inhibit topoisomerase II, 

an enzyme involved in DNA repair and cell division. 

By interfering with this process, these drugs prevent 

cancer cells from dividing and repairing damaged 

DNA, leading to cancer cell death. 

 

5 Curcuma longa (Turmeric) 

Active Compound: Curcumin 

Key Research Roles: 

Strong anti-inflammatory activity 

Potent antioxidant effects 

Triggers apoptosis in cancer cells 

Use in Therapy: 

Curcumin is widely used as a supportive or 

complementary therapy. While it is not a primary 

anticancer drug, its biological properties help reduce 

inflammation, protect cells from oxidative stress, and 

support conventional cancer treatments. 

 

6 Nigella sativa (Black Seed) 

Active Compound: Thymoquinone. 

Effects 

Exhibits strong antioxidant activity 

Suppresses tumor growth in various experimental 

models 

Supports and enhances immune system 

function. 
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Although numerous research studies highlight the 

anticancer potential of Nigella sativa, it is not currently 

used as an approved clinical anticancer drug. Its value 

lies mainly in experimental research and supportive 

health applications. 

 

7. Zingiber officinale (Ginger) 

Active Compounds: Gingerol, Shogaol 

Effects: 

Anti-proliferative properties that help slow down 

cancer cell growth 

Significant anti-inflammatory activity 

Widely used to reduce nausea and vomiting associated 

with chemotherapy treatment Ginger's bioactive 

compounds contribute to both cancer-preventive 

effects and the improvement of quality of life in cancer 

patients. 

 

8. Withania somnifera (Ashwagandha) 

Active Compound: Withaferin A 

Effects: 

Prevents metastasis by inhibiting cancer cell spread. 

Promotes apoptosis (programmed cell death) in tumor 

cells. 

Enhances the effectiveness of chemotherapy and 

radiotherapy 

Ashwagandha is increasingly recognized in integrative 

medicine for its strong anticancer potential and ability 

to boost the therapeutic effects of conventional 

treatments. 

VIII. CONCLUSION 

 

Medicinal plants have played a significant role in 

improving human health for centuries, and their 

importance in cancer treatment continues to grow. 

This review highlights the increasing value of natural 

bioactive compounds derived from plants in the 

development of new anticancer drugs and innovative 

treatment strategies. Many naturally occurring plant 

metabolites have shown strong anticancer potential, 

making them promising candidates for further 

research to better understand their structure, 

mechanisms of action, and therapeutic benefits. 

Although the process of drug discovery from the 

isolation and identification of active compounds to 

preclinical studies, biological evaluation, and clinical 

trials—is long, complex, and costly, the search for 

safer and environmentally friendly (“green”) cancer 

therapies remains extremely important. Continued 

investment in plant-based research offers hope for 

treatments that cause fewer side effects and lead to 

better outcomes for cancer patients. 

This review also emphasizes the wide range of 

medicinal plants with proven anticancer properties. 

Several plant-derived compounds, such as paclitaxel, 

vincristine, vinblastine, and camptothecin derivatives, 

have successfully progressed from traditional herbal 

use to become widely used chemotherapeutic drugs. 

Their success clearly demonstrates the importance of 

ethnobotanical knowledge and natural product 

research in modern medicine. 

In conclusion, the combination of traditional 

medicinal wisdom with advanced scientific techniques 

highlights plants as a valuable source of new 

anticancer agents. Continued interdisciplinary 

research, along with extensive preclinical and clinical 

studies, will be essential to transform these natural 

compounds into safe, effective, and accessible cancer 

therapies in the future. 
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