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ABSTRACT: Phytochemicals can be classified into a range of categories that can be used in herbal medicine. Research has shown that herbal therapies have the potential to greatly increase the life expectancy of cancer patients. Studies reveal that every constituent present in herbal medicine is capable of blocking lipid peroxidation, cancer, and eradicating superoxide and other active free radicals which are active. Cancer is the result of the uncontrolled growth of atypical cells in the body. At present, cancer is considered to be a human illness of great tragedy, one of the most prominent diseases in the world, whose mortality rate grows annually. Apparently, new prevention and treatment options are available for such a lethal disease. Cancer treatment is one of the most important areas that deals with the growth and death of cancerous cells. Anticancer drugs are expected to kill cancerous cells by inducing apoptosis with minimal damage to the healthy cells. In normal and impaired tissues, the event of apoptosis is referred to as programmed cell death.
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INTRODUCTION:
Cancer is among the leading causes of death in the world. The WHO statistics show that 8.2 million cancer-related deaths and 14.1 million new cancer cases occurred in the world in 2012. Despite tremendous advances in the detection and treatment of cancer, it still sends shivers down people. The chemotherapy therapy is given mainly to cancer patients who are diagnosed at a point where the disease has developed to a fatal stage. When the cancer cells become resistant to drugs, chemotherapy can put the growth of the tumor at a temporary halt, although this often does not last long.[1]
The use of herbal medicine has been prevalent in China for centuries and has been employed to treat various other ailments. Traditional formulations are normally used to manufacture herbal medicines. It consists of many different components, such as triterpenoids, flavonoids, a saponin-like glycoside, flavonoid glycosides, including rhamnoliquirtin and liquiritin, and coumarin derivatives, including herniarin. Many of these formulas pose useful effects on ulcer recovery and spasmolytic activity. Also, herbal remedies are antiviral, anti-inflammatory, anthropathic, antiestrogenic, antihepatoxic, anticholinergic, and antiallergic. Nevertheless, the legitimacy and quality of herbal medicine are normally problematic. Moreover, the weak knowledge of the biological processes of herbal remedies and their slowness in healing have also obstructed the realization of herbal medicine as a pharmacological agent.[2,3]
Cancer is the most common killer of the global population, with a prevalence of more than one-third of the world population with cancer, being the number one cause of death. Some of the causes of cancer include chemicals, radiation, tobacco, viruses, and environmental factors. Nature has provided the fundamental need to humans, not the least need being the provision of medicines. In the treatment of a broad range of diseases, plants. In particular, they have played a big role in the development of the high level of traditional medicine in the ancient West. In the logical progress of the application of Dioscorides in herbal drugs. A Greek doctor (100 CE) who was careful with documenting the harvesting and storing.[4]  
The term refers to traditional and folk medicine in which plants and extracts of plants are used. Herbalism is also referred to as phototherapy. Herbal medicine is used to treat many disorders such as cancer, allergies, and asthma, among others. The number of patients using medicinal plants and herbs is increasing and is substantial in most parts of the world. Scientific analysis of their biological properties, safety, and potential therapy will therefore aid in making informed decisions on how to use them. Most cultures throughout the world have traditionally utilized herbal medicines in the treatment of ailments.[5]         
Who had extended it to the application of David Newman? He is the current head of the natural products branch (NPB) of the therapeutics program at the National Cancer Institute in Frederick. Herbal plants have been in use since ancient times, in all cultures of the world, as a source of folk medicine.[6]
Plants are not new to the use in cancer treatment (Hartwell 1982). Hartwell provides over 3,000 reportedly used plant species in the treatment of cancer. In most instances, however, the term cancer has no clear definition. There are references to such conditions as hard swellings, abscesses, calluses, corns, and tumors, among others.[7]
Plant-derived anti-cancer agents were first discovered in the 1950s. This was occasioned by the isolation and purification of the vinca alkaloids, Vinblastine and Vincristine, and the isolation of cytotoxic podophylotoxins. The other objective of this project is to find out about the use of herbal drugs in treating cancer.[8]

What is cancer?
Cancer is a cluster of diseases that are characterized by the abnormal increase and proliferation of undesirable cells in the body. These cells can proliferate in the surrounding tissues and move to other parts of the body. Cancer has numerous variations, and each of them has its own characteristics and possible therapy.[9]
Cancer is a complicated disease that is characterized by the uncontrolled proliferation of abnormal cells. These cells are capable of invading the nearby tissues, as well as spreading or metastasizing to other areas of the body. This disturbs normal functions. Cancer is not a single disease, but consists of more than 100 diseases. Both of them are the results of genetic mutations that disrupt the laws of normal cell development. Such mutations are usually caused by environmental and lifestyle factors, but they may also be inherited from parents.[10]
Normal cells develop in a regulated fashion. On the occurrence of cancer, a set of cells begins to grow at random and uncontrollably to form lumps or tumors. A cancer cell may move to other parts and keep on growing indefinitely. Benign tumors, on the contrary, do not spread or invade tissues around the tumor. Although malignant tumors may recur once they have been excised, benign tumors do not usually do so. Non-cancerous tumors, however, may be rather large. Others, such as benign brain tumors, may be life-threatening or produce severe symptoms.[11]
Genetic Mutations: The majority of cases (90- 95%) of cancer are a result of lifestyle-acquired mutations, which include tobacco, diet, obesity, infections, radiation, and pollution. 
Inherited Genes: Family History Genetic predispositions are a small percentage (5-10%).





Types of cancer: 

	Cervical cancer
	Lung cancer

	Breast cancer
	Ovarian cancer

	Oral cancer
	Skin cancer

	Cancer of the Bladder
	Stomach cancer

	Cancer of the Eyes
	Testicular cancer

	Cancer of the Pancreas
	Thyroid cancer

	Kidney cancer
	Uterine cancer

	Liver cancer
	Throat cancer



What causes cancer?
Genetic mutations bring about uncontrolled cell growth, which causes cancer. These mutations can be caused by various factors, which include tobacco use, radiation exposure, some chemicals, viral infections, and genetic predisposition. A combination of several factors frequently occurs and results in the occurrence of cancer.
i. Gene mutation  
ii. Poor immune system  
iii. Two of the greatest environmental issues are exposure to UV rays and air pollution.  
iv. Long-term use of non-steroidal anti-inflammatory drugs (NSAIDs).  
v. DNA mutations in cells, which would result in unregulated proliferation, could be caused by both genetic predispositions and environmental agents, including tobacco, poor diet, radiation, infections (HPV, Hepatitis), pollution, and lifestyle (obesity, inactivity). Age is a risk factor for cancer since these factors culminate in cell destruction.[12]  

Mechanism of Tumor Formation:
Cells become uncontrollable when the damage to the DNA is not fixed. They disregard messages that are telling them to stop and prevent death. This may cause a tumor and even spread. Healthy cells possess mechanisms of self-repair. In case they become damaged, they self-destruct through a certain process known as apoptosis.[13]  
Stages of Cancer:
Tumors are tiny and have not protruded out of the organ where they began.
The tumor is bigger than that of stage 1, but has not invaded adjacent tissues.
The tumor is big and reached the surrounding tissue and lymph node.
The tumors have either spread through the blood or lymphatic system to a remote location in the body.[14]


Natural herb:
Most conventional chemotherapy drugs to treat cancer, like vincristine and paclitaxel, were inspired by or derived from plants and herbs. Nonetheless, none of the natural herbs or supplements have been approved by the FDA as a single-line cancer therapy because of their side effects and interactions with other drugs. They are intended to be utilized solely as an adjunctive treatment under the prescribed directive of a doctor.[15] 
Certain herbs of natural origin have been investigated for potential anti-cancer activity. Herbs such as turmeric, green tea, garlic, and ginger fall in that category; they carry compounds with anti-inflammatory and antioxidant effects that might affect cancer.[16]
Herbs are plant leaves that are used in the seasoning of food. They have bioactive components, including alkaloids, flavonoids, polyphenols, terpenoids, and glycosides that can prevent illnesses in the body. There is a huge number of researched herbs in terms of their antioxidant, anti-inflammatory, immune-enhancing, and anti-cancer properties.[17]
Dried herbs are not only useful in food but also for health. Their active ingredients have been discovered to prevent cancer and other chronic diseases. With the help of professional guidance, herbs may safely coexist with modern medicine, used as an ingredient of responsible botanical practice.[18]
Mechanisms of Natural Herbs as Anticancer:
Antioxidant Ability: These compounds can counter free radicals. This decreased oxidative stress might help in the prevention of the formation of cancer.
Anti-Inflammatory Effects: The herbs can fight chronic inflammation. This inflammation is possibly related to the onset and progression of cancer.
Apoptosis Generation: Herbs that are able to induce apoptosis of the cancer cells exist. This is to avoid their runaway growth.
Cell Cycle Disruption: Certain herbal substances have been demonstrated to halt one of the numerous stages of cell division of cancer cells. Anti-Angiogenesis: Certain herbs may interfere with the formation of new blood vessels that enable tumors to grow by cutting off their “food supply.”
Removing the Immune System: Herbs can regulate the immune system, making it more aware of cancer and the ability to kill these cells.
DNA Repair Blockade: There is a possibility that some agents inhibit the process of repairing damaged DNA in cancer cells, leading to the death of the cells.
Metastasis Inhibition: Another way in which herbs can be used is by inhibiting the proliferation of cells to other body parts.[19-21]
Summary of Common Medicinal Plants:[22]
	Sr.
No
	Medicinal Plants
(Common name)
	Family
	Parts of the Plant Used
	Active Constituents
	Mechanism of action

	1. 
	Curcuma longa (Turmeric)
	Zingiberaceae
	Rhizomes
	Curcumin
	Induces apoptosis

	2. 
	Zingiber officinale (Ginger)
	Zingiberaceae
	Rhizomes
	curcumin, gingerenonea, gingerols
	Inhibit and arrest Golgi-Phase, inhibit DNA Synthesis, and cause apoptosis.

	3. 
	Withania Somnifera (Winter cherry)
	Solanaceae
	Roots
	Withaferin A, D
	Precludes the proliferation and contraction of numerous cancers.

	4. 
	Allium Sativum (Garlic)
	Liliaceae
	Bulb
	Allicin, alliin, allixin
	Activates the macrophage action and suppresses the metastases.

	5. 
	Catharanthus roses (Madagascar periwinkle)
	Apocynaceae
	Dried whole plants
	Vinblastine, vincristine
	Mimic an anti-mitotic and anti-microtubule agent.

	6. 
	Glycyrrhiza galbra (liquorice)
	Leguminosae
	Extract of the plant
	Glycyrrhizin
	Prevent malignant cell growth and neoplasm development.

	7. 
	Betula pendula (silver birch)
	Betulaceae
	Bark
	Betulin, betulinic acid
	Inhibiting cancer cell growth

	8. 
	Centella asintica (Asia Tickets Pennywort)
	Apliaceae
	Whole plant
	Asiaticoside, asiatic acid
	Suppresses cell proliferation through programmed cell death or apoptosis.

	9. 
	Azadirachta indica (Neem)
	Meliaceae 
	Leaves
	Azadirachtin, nimbolide
	Tumor suppressors

	10. 
	Eugenia aromatic (Clove)
	Myrtaceae
	Flower bud
	Eugenol, carvacrol, thymol, anthocyanins
	Suppresses and retards the proliferation of cancerous cells.

	11. 
	Camellia sinensis (Green tea)
	Theaceae 
	Leaves 
	Epicatechin, epigallocatechin 
	Cancer cells' proliferation is inhibited

	12. 
	Taraxacum officinale (dandelion)
	Asteraceae 
	Leaves 
	Vitamins (A, C, K), calcium, and lipotropic choline 
	Causes the cancer cells to induce apoptosis

	13. 
	Nigella sativa (black cumin)
	Ranunculaceae 
	Seeds 
	Thymoquinone, dinitroquinone 
	Causes apoptosis and cell cycle arrest

	14. 
	Thymus Vulgaris (thyme) 
	Lamiaceae 
	Shoot 
	Thymol, carvacrol 
	Cell cycle arrest

	15. 
	Ferula asafetida (Asafetida-Devivs Dung) 
	Aplaceae 
	Shoot and resin 
	Sesquicoumarin, oleic acid, β-sitosterol 
	Inhibition of mutagenesis & cancer cells proliferation 

	16. 
	Garcinia indica (kokum) 
	Clusiaceae 
	Fruits 
	Garcinol, isogarcinol 
	Induces apoptosis 

	17. 
	Ammi visnaga (toothpick plant)
	Apraceae 
	Shoot 
	Visnadine, quercetin  
	Cell cycle arrest 

	18. 
	Digitalis purpura (foxglove) 
	Plantaginaceae 
	Leaves 
	Gitoxigenin, gitoxin 
	Participates in a process of apoptosis

	19. 
	Campatheca acuminate Nyssaceae
	Nyssaceae
	Bark, Stem 
	Campothecin 
	S-phase- Each potentially lethal collision between oncoming replication forks and topo-1 cleavable complexes is represented by a particular state.

	20. 
	Aconite
	Ranuncularese
	Leaves 
	Aconitine, hypaconitine 
	Bradycardia and hypotension through the stimulation of the ventro-medial nucleus in the hypothalamus.

	21. 
	Viola odorata
	Vialaceae
	Roots, bark, leaves, flowers 
	Essential oil, alkaloids 
	Less pulmonary inflammation and edema of the mucous membrane

	22. 
	Panax ginseng
	Araliaceae
	Roots 
	Ginsenoisides 
	Promoting and inhibitory action on the nervous system, antineoplastic action.

	23. 
	Artemisia
	Asteraceae
	Leaves and flowering tops
	Sesquiterpene 
	The kill the parasite is killed by alkylating and poisoning one or more of the vital material proteins

	24. 
	phyllanthus amarus
	phyllanthaceae
	Root
	Phyllanthin, niranthrin
	Classifies as an inhibitor of cell proliferation of cancer cells through NF-KB inhibition, induction of apoptosis, and inhibition of angiogenesis

	25. 
	Andrographis paniculata 
	Acanthaceae 
	Roots
	Andrographolide
	Suppressing cell growth. 



Anti-cancer activity of various medicinal plants:
The necessary preventive measures involve dieting, quitting smoking, treating inflammatory disorders, and consuming the products as a supplement to the immune system. Currently, the technology of cancer therapy encompasses chemotherapy, radiotherapy, and chemotherapeutic drugs in the majority of cancers. Among the commonest cancer chemotherapy agents are the anti-metabolites, platinum derivatives, alkylating agents, and the anti-tumor antibiotics.[23]
Others are toxic and are associated with side effects. Most of the time, it is the misuse of these products. The outstanding characteristics of the medicinal plants are therapeutic potential and biological activities of bioactive compounds with diverse biochemical properties, including anti-inflammatory, antiviral, chemotherapeutic, and anti-malarial activities. Some drugs are also discovered by the use of Lead Medicinal plants. Such plants are already equipped with different substances that can be processed into new drugs. Lead compound aimed to destroy a certain organ or tissue and prevent the spread of cancer: Researchers have discovered that through research into the anticancer effects of different medicinal botanical inputs.[24]
Bioactive phytochemicals found in medicinal plants have shown strong anti-cancer potential by causing apoptosis (cancer cell death), halting the cell cycle, and preventing tumor growth and angiogenesis (the formation of new blood vessels). Several plant-derived substances have led to conventional chemotherapeutic treatments.[25]
Currently, over 60% of anti-cancer drugs come from natural sources or their synthetic derivatives. Plant-derived chemicals are appealing for therapeutic development because they can selectively target cancer cells while being less harmful to normal, healthy cells than some traditional therapies. [26]

Medicinal Plants having Anti-cancer activity:
Plant-based anticancer medications effectively suppress cancer cell lines. These plants are highly sought after because they produce important chemicals for medicine. Various traditional cultures around the world have used a range of medicinal plants, such as curcumin, allicin, vincristine, vinblastine, silymarin, hecogenin, glycyrrhizin, berberine, gallic acid, and many other bioactive compounds that are key plant active ingredients, to prevent and treat cancer.[27]
Most natural materials used in medicine come from plants. Populations that consume many natural herbal products tend to have lower rates of cancer. Recently, there has been growing interest in discovering plants that can help prevent and treat cancer.[28]
Several medicinal plants and their bioactive components have shown potential against cancer in laboratory and clinical studies. These include well-known plants like green tea, garlic, and turmeric.[29]
Curcumin, found in turmeric (Curcuma longa), has been widely studied for its anti-inflammatory and anti-cancer effects. It is known to trigger apoptosis, or programmed cell death, in cancer cells and to block the expression of tumor necrosis factor.[30]
Camellia sinensis, or green tea, is rich in polyphenols, especially epigallocatechin gallate (EGCG). This compound has shown anti-proliferative effects against various cancer cell lines in the lab and has antioxidant properties.[31]
Allicin and ajoene are two organosulfur compounds in garlic (Allium sativum). Studies have indicated that they can boost the activity of immune cells, specifically macrophages, and help prevent the growth and spread of cancer cells.[32]
Vinblastine and vincristine are powerful alkaloids derived from the Madagascar periwinkle (Catharanthus roseus). These well-known anti-mitotic drugs are used in chemotherapy to treat several cancers, including lymphomas and leukemia.[33]
The Pacific Yew (Taxus brevifolia) provides paclitaxel (Taxol), a vital chemotherapy drug. Paclitaxel disrupts microtubule activity, halting cell growth and promoting apoptosis.
Ginger (Zingiber officinale) contains active ingredients like gingerols and shogaols. These compounds can reduce inflammation, particularly in gastrointestinal and ovarian cancers, and can lower and halt the cell cycle in cancer cells.[34]
Silymarin and silybin, found in milk thistle (Silybum marianum), have been shown to reduce tumor numbers and down-regulate genes linked to blood vessel formation and cancer cell growth.
Withaferin A and Withanolide A are present in the roots and leaves of ashwagandha (Withania somnifera). They induce apoptosis in cancer cells by generating reactive oxygen species and changing cell signaling pathways.[35]
Etoposide and teniposide are semi-synthetic derivatives of podophyllotoxin, derived from the mayapple (Podophyllum hexandrum). These drugs damage DNA by inhibiting the topoisomerase II enzyme, which is used to treat lymphomas and testicular cancer.[36]

CONCLUSION: 
The uncontrolled growth and spread of abnormal cells is the main feature of cancer, which remains a significant global health issue. Chemotherapy and other standard treatments are important, but they often face challenges like toxicity and drug resistance. This study emphasizes the role of medicinal plants as a source of useful phytochemicals, such as curcumin, vincristine, and withaferin A, which offer a potential approach to cancer treatment. These natural compounds work through various mechanisms, including stopping the cell cycle, blocking new blood vessel formation, and triggering cell death.
There is great potential for discovering new treatment molecules in nature, as over 60% of current cancer drugs are derived from natural sources. However, these treatments must be used as complementary therapy under medical supervision since the biological effects and quality of herbal products can be complex. Continued research into the safety and effectiveness of these plants will lead to more targeted and safer therapies in the future.
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