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MEDICINAL PLANTS FROM INDIA AS PROSPECTS 
OF ANTICANCER DRUG SOURCES: A 
COMPREHENSIVE REVIEW 

Abstract 
 

The incidence of cancer is steadily rising, 
making it one of the top causes of mortality in the 
world today. In many developing countries, 
including India, medicinal plants have been used to 
treat cancer and serve as an alternative to synthetic 
drugs known for their harmful side effects. The main 
objective of this review was to highlight the 
anticancer properties of 50 medicinal plants found in 
India. The review discussed the proposed anticancer 
pharmacological effects of these plants along with 
the specific bioactive compounds responsible for 
their anticancer effects. These plants have been 
found to inhibit various types of cancers such as 
prostate, lung,cervical,esophagus, skin,ovary, colon, 
blood, brain, breast,and kidney cancers. The 
molecular, physiological nature of cancer, stages of 
cancer proliferation and metastasis, different types 
of anticancer activity screening techniques and 
modern methods of cancer treatment were also 
discussed. Bioactive compounds identified in 
medicinal plants include polyphenols, flavonoids, 
alkaloids, saponins, triterpenes, tannins and 
quinones. Several major anticancer pharmacological 
effects have been attributed to these compounds, 
such as antiproliferative, cytotoxic, apoptotic, and 
antioxidant effects. Additionally, they have been 
found to induce cell cycle arrest, inhibit 
angiogenesis, and reduce cancer cell viability. In 
conclusion, the promising anticancer activity shown 
by the medicinal plants investigated in this study 
suggests that they have significant potential as a 
source of future readily available and affordable 
anticancer drugs in India. By exploring these natural 
alternatives, the adverse effects associated with 
synthetic drugs could be alleviated, offering new 
hope in the fight against cancer. 
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I. INTRODUCTION 
 
Cancer, a severe metabolic disease, continues to be one of the leading causes of 

death, accounting for 18.1 million new cases and 9.6 million deaths in 2018. As the second 
leading cause of death worldwide, it has a huge impact on death and mortality. There are 36 
types of cancer: stomach, liver, lung, prostate and stomach in men, breast, cervix, colon, lung 
and thyroid in women [1].The uncontrolled growth of normal cells leads to genetic instability 
and their transformation into malignant cells.Depending on the stage and type of cancer, 
treatment may involve surgery, radiation therapy, chemotherapy, biological therapy, and 
hormone therapy. However, these treatments have limitations [2].For example, chemotherapy 
can cause side effects such as fatigue, drowsiness, loss of appetite, hair loss, mouth sores, 
taste changes, fever, infections, anxiety pressure, anxiety, nausea and vomiting [3]. Because 
of these limitations, there has been interest in exploring alternative cancer treatments and 
therapies. 

 
The ability of many substances found in the plant kingdom to inhibit cancer and 

promote apoptosis is currently being investigated [4]. Herbs have emerged as a safe, non-
toxic and effective anti-cancer drug that is believed to fight diseases in the body through the 
various biomolecules they possess [5]. The ethnobotanical properties of medicinal plants are 
an important method for the discovery of new drugs [6].In recent years, interest in the use of 
plant-based drugs has increased due to the diversity of chemical structures and 
pharmacological activities of plant-derived compounds. These originating elements show 
promise in the treatment of cancer, with generally lower toxicity than conventional 
chemotherapy.  

 
Ayurveda, a traditional Indian medicine uses plant-based drugs successfully totreat 

different cancers[7]. More importantly, a significant portion of FDA-approved anticancer 
drugs are derived from natural sources [8].There are many effective anticancer drugs derived 
from natural products, including vincristine, vinblastine, paclitaxel, Indicine-N-oxide, 
etoposide analogs, camptothecin, and analogs approved by the United States National Cancer 
Institute (NCI) through extensive research [9]. This review focuses on the anticancer 
potential of Indian medicinal plants and bioactive substances with anticancer properties as 
well as their pharmacological effects. 

 
II. RESOURCES AND METHODS 

 
The most important information was obtained by searching various electronic 

resources (such as Scopus, PubMed, Web of Science, and Google Scholar). The research 
included certain terms and phrases such as "medicinal plants", "antibiotic activity", 
"antibiotics", "antibiotics" pain", "mode of action" and "in vivo activity". A totalof 50 plants 
were chosen based on the availability of recent articles and relevant information was 
extracted and presented here. 
 
III.  CAUSES OF CANCER 

 
Cancer is a complex, multifactorial disease with many causes. Factors that cause 

cancer can be broadly divided into genetic, environmental and lifestyle factors. 
Understanding these causes is important for the prevention and control of this deadly disease. 



Futuristic Trends in Agriculture Engineering & Food Sciences 
e-ISBN: 978-93-5747-344-6  

IIP Series, Volume 3, Book 4, Part 2, Chapter 5 
 “MEDICINAL PLANTS FROM INDIA AS PROSPECTS OF  

ANTICANCER DRUG SOURCES: A COMPREHENSIVE REVIEW” 
 

Copyright © 2024Authors                                                                                                                      Page | 172 

1. Genetic Factors: The chance of developing cancer may rise as a result of specific 
genetic modifications. For instance, a higher risk of breast and ovarian cancer is linked to 
mutations in cancer genes such as BRCA1 and BRCA2 [10]. Numerous malignancies can 
be brought on by mutations in DNA repair genes (p21, p27, p22, p51, and p53), tumor 
suppressor genes (NF1, NF2, and RB), and oncogenes (MYC, Bcl-2, RAF, and RAS) 
[11]. Tumor suppressor genes can be silenced by epigenetic modifications, such as 
hypermethylation of tumor suppressor genes in CpG islands [12], which also causes 
cancer.  
 

2. Environmental Factors: Exposure to various environmental factors may also play an 
alarming role in cancer development. Environmental carcinogens include smoking, 
asbestos, solar ultraviolet radiation, ionizing radiation and certain chemicals [13, 14]that 
promote the formation of cancer cells.Prolonged exposure to these chemicals can cause 
genetic changes, cell damage and increases the risk of cancer. 
 

3. Lifestyle: Cancer risk might rise as a result of unhealthy lifestyle choices. An elevated 
risk of malignancies such as stomach, breast, and pancreatic is linked to diet, physical 
inactivity, and obesity [15]. Additionally, drinking too much alcohol raises your risk of 
developing liver, esophageal, and breast cancer [16]. 
 

4. Diseases: Some types of cancer are associated with infectious diseases.Chronic infections 
from certain viruses, bacteria, and parasites can cause cell changes that promote cancer 
development. For example, human papillomavirus (HPV) causes cervical cancer, 
Helicobacter pylori cause stomach cancer and hepatitis B and C causes liver cancer [17]. 
 

5. Hormone Factors: Some cancer forms are largely influenced by hormones. For instance, 
a higher risk of breast cancer has been linked to extended estrogen exposure [18]. The 
development of prostate cancer has also been linked to elevated androgen levels. 

 
IV.  STAGE OF CANCER DEVELOPMENT 

 
Cancer development is a complex process consisting of a series of stages in the 

progression of cancer.Knowing the stage of cancer is important for accurate diagnosis and 
effective treatment planning. 

 
1. Initiation: The first stage of cancer development is the initiation in which genetic 

changes (called mutations) occur in a cell's DNA. These changes can be caused by many 
factors such as exposure to carcinogens, radiation, or genetic predisposition [19]. These 
changes lead to the formation of abnormal cells that grow out of control. 
 

2. Promotion: Mutant cells are stimulated to proliferate and form clumps of abnormal cells, 
also known as tumors or neoplasms. 
 

3. Progression: During progression, cancer cells continue to add genetic changes that lead 
to aggression and metastasis. Tumors attain the capability to produce blood vessels 
(angiogenesis) to support their growth and spread [20]. 
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4. Metastasis: Cancer cells break off from the primary tumor and move to distant organs 
via the blood or lymphatic system. These cancer cells can form new tumors in different 
parts of the body, indicating that the cancer is in advanced condition and life-threatening 
[19]. The rate and pattern of cancer development can vary depending on the type of 
cancer and individual factors. 
 

V. PATHWAYS OF ANTICANCER ACTIVITY SCREENING 
 
For the discovery and development of anticancer medicines, screening techniques for 

anticancer activity are crucial. Testing different substances that can thwart the genesis and 
expansion of cancer cells is a part of this process. To assess the anticancer capabilities of 
natural and synthetic compounds, preclinical research employs several tests. 

 
1. Cell-Based Assays: Cell-based assays are commonly used to examinethe anticancer 

activity of the drug. Cancer cells have grown and are subject to diagnostic testing.High-
throughput screening (HTS), Tryptophan Blue Dye Exclusion Test, Lactate 
Dehydrogenase Test, MTT ([3-(4,5-Dimethylthiazolyl)-2,5-Diphenyltetrazolium 
Bromide]) test, XTT (2,3-bis)[ 2 -methoxy-4-nitro-5-sulfophenyl]-2H tetrazolium-5-
carboxyaniline) assay and sulphorhodamine B assay are several in vitro cell-based 
methods that allow researchers to test the compounds for anticancer activities[21]. 
 

2. Xenograft Model: The xenograft model consists of the transplantation of human tumor 
cells into immunodeficient mice. These mice were treated with drugs to evaluate their 
effectiveness in inhibiting tumor growth in an in-vivo environment. Xenograft models 
provide valuable insight into the compounds' ability to inhibit tumor growth and 
metastasis [22]. 
 

3. Enzyme Assays: The Enzyme assaysare used to screen compounds against specific 
enzymes involved in the growth and development of cancer. These tests measure the 
inhibitory effect of a compound on the activity of the target enzyme. Inhibition of key 
enzymes can disrupt cellular processes important for cancer cell survival [23]. 
 

4. In Silico Analysis: In silico analysis is a type of virtual analysis that uses computational 
methods to predict interactions between compounds and cancer-related targets. This 
approach allows researchers to evaluate many compounds and prioritize those that have 
the potential to be effective anticancer drugs [24]. 

 
Analyzing ways to prevent cancer is an important part of the drug discovery 

process. These methods continue to evolvewith technology, leading to the discovery of 
advanced targeted treatments for cancer. 

 
VI.  MEDICAL PLANTS USED IN THE TREATMENT OF CANCER 

 
Ayurveda and ethnomedicine have used medicinal plants for centuries to treat various 

cancers. Several natural compounds derived from various Indian plants have been 
demonstrated to possess anticancer properties. Flavonoids, terpenoids, and steroids are 
examples of plant-derived substances that have drawn a lot of attention for their wide range 
of therapeutic applications, including their cytotoxic and anticancer activities [25]. It was 
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made feasible by the discovery of vinblastine and vincristine (vinca alkaloids), the first 
medications to be used in a clinical setting to treat cancer [26].In this review, 50 medicinal 
plants from 33 families were discussed and provided detailed information about the parts 
used, the mechanism of action, and the tested cancer cell lines (Table-1). These plants are 
used to treat different types of cancers, including sarcomas, lymphomas, carcinomas, and 
leukemias.The structure of different phytochemicals with anticancer activity is shown in 
Figure 1.  
 

Table 1: Important Anticancer Medicinal Plants, and their Bioactive Compounds. 
 

Family Plants name 
 

Parts 
used  

Bioactive 
compounds 

Cancer cell type 
 

Acanthaceae Andrographis 
paniculata  

Aerialpa
rts 

5-hydroxy-7, 8-
dimethoxyflavano
ne; 5-hydroxy-7 
 

Lymphocytic, 
prostate, colon 
[27] 

Amaranthaceae Aerva lanata  Whole 
plant 

Alkaloids and 
polyphenols 

Breast, Cervical, 
Dalton’s Ascitic 
Lymphoma[28-30] 

Anacardiaceae Mangifera 
indica  

Leaves, 
fruits 

Gallic acid, 
methylgallate and 
pyrogallol 

breast cancer[31] 

Annonaceae Annona 
reticulata 

Roots Acetogenin Lung, leukemia, 
Cervical, and 
adenocarcinoma [32] 

Apiaceae Centella 
asiatica  

leaves Asiatic acid, 
madecassic acid, 
asiaticoside, and 
madecassoside 

adenocarcinoma (MK-
1), uterine carcinoma 
(HeLa), and murine 
melanoma (B16F10) 
cells [33] 

Apocynaceae Decalepishamil
tonii  

Root Saponins hepatic cancer cells 
[34] 

 Gymnema 
sylvestre  

Leaves Gymnemagenol Cervical cancer 
(HeLa)[35] 

Ichnocarpus 
frutescens  

Roots  Ursolic acid and  
amyrin 

MCF-7, BEL-7402, 
SPC-A-1 and SGC-
7901[36] 

Rauvolfia 
serpentina  

The 
barkof 
the roots 

Reserpine, 
Serpentine 

Sarcoma and 
leukemia[37, 38] 

Wrightia 
tinctoria  

bark Polyphenols Anderson-Metastatic 
Breast-231 Cells, and 
MCF-7 cancer 
cells[39] 

Asparagaceae Drimia 
nagarjunae  

bulbs C-glycosyl 
flavone, (5,7-
dihydroxy-2-[4′-
hydroxy-3′-
(methoxymethyl) 
phenyl]-6-C-β-
glucopyranosyl 

Epidermoid carcinoma 
of the nasopharynx 
and Ehrlich ascites 
carcinoma[40.41] 
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flavone 
Asteraceae Chromolaena 

odorata  
 leaves Acacetin,querceti

n3-O-rutinoside, 
kaempferide, and 
rhamnazin 

Leaf Breast, lung, and 
blood 
[42-47] 

 Eclipta alba  leaves Wedelolactone, Colon cancer[48] 

Bignoniaceae Oroxylum 
indicum  

Aerial 
parts 

Chrysin and 
Oroxylin 

Abelson 
murineleukemia[49] 

Bombacaceae Bombax ceiba  Leaves Tannins, alkaloids 
and flavonoids 

Leukemia[50] 

Burseraceae Boswellia 
serrata  

gum 
resin 

β-boswellic acid Anticancer[51] 

Calophyllaceae Mesua ferrea  Stem, 
fruits 

Friedelin, lupeol KB, MCF-7 and NCI-
H187[52] 

Colchicaceae Gloriosa 
superba  

Rhizom
e 

Colchicine and 
peptides 

Colon cancer 
[53] 

Cucurbitaceae Momordica 
charantia  

fruits Alpha 
memorcharin and 
beta memorcharin 

prostate cancer cell 
lines, CNE-1 and 
HONE1 
hepatocellular 
carcinoma [54, 55] 

Combretaceae Terminalia 
chebula  

fruits Chebulic acid,  
chlorogenic acid, 

 Cholangiocarcinoma [
56] 

Dipterocarpace
ae 

Shorea robusta  bark Alpha and beta 
amyrin 
 

Hepatocarcinoma [57] 

Euphorbiaceae Cleistanthus 
collinus 

Leaves 
and 
fruits 

Cleistanthin A 
and Cleistanthin B 

Oral carcinoma (KB) 
and cervical 
carcinoma (SiHa)[58, 
59] 

Euphorbia hirta  Whole 
plant 

Quercetin Ehrlich Ascites 
Carcinomaand Dalton 
Lymphoma 
Ascites[60] 

Ricinus 
communis  

Fruit Ricin Breast cancer (MCF 7) 
and MDA-MB-
231 [61] 

Fabaceae Cajanus cajan Roots Cajanol  Breast cancer [62] 

 Desmodium 
gangeticum  

Roots Salicilin Lung carcinomas [63, 
64] 

Parkinsonia 
aculeate  

Aerial 
parts 

Vanillic acid 
hexoside, 
flavonols as 3,7- 
dimthylquercetin, 
and flavones as 30 
-
hydroxymelanetti
n 

Hepatocellular 
carcinoma and  breast 
carcinoma[65] 
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Pterocarpus 
santalinus  

Heartwo
od 

Benzofuran,  
pterostilbene 
Pterolinus K and 
pterolinus L 

Cervical,breast,lung, 
colon, prostate and 
pancreatic cancers 
[66-68] 

Saraca asoca  Flower 
and bark 

Catechin, and β-
sitosterol  

Dalton's lymphoma, 
lung cancerand 
Sarcoma [69, 70] 

Tamarindus  
indica  

Seed 
kernels 

Polysaccharide A549, KB, and MCF-
7 and murine cancer 
cell lines DLA and 
EAC [71] 

Tephrosia 
purpurea  

Leaves, 
roots 

Flavonoids Hepatocellular 
carcinoma and breast 
cancer[72] 

Lamiaceae Vitex negundo  leaves Phenolic 
compounds  

Dalton’s ascitic 
lymphoma[73] 

Meliaceae Azadirachta 
indica  

Ripe 
Seeds, 
Leaves 

3,5-Dihydroxy-6-
methyl-2,3-
dihydro-4 H-
pyran-4-one; 4-
ethylbenzamide; 
nimbolide 

Breast, Ehrlichascites 
carcinoma[74, 75] 

Malvaceae Sida cordifolia  Leaf  [3-[(3E,7E)-3,7-
dimethyl-9-
(phenylsulfanyl)n
ona-3,7- dien-1-
yl]-2,2-
dimethyloxirane] 

Human skin 
melanoma cell line 
colon cancer[76] 

Menispermace
ae 

Tinospora 
cordifolia  

Stem 
bark 

Palmatine 
tinocordiside 

Skin cancer, epidermal 
carcinoma[77, 78] 

Moraceae Ficus racemosa  fruit Guaiol acetate 
 

Breast cancer[79] 

Milicia excels Roots 
and bark 

Cudraxanthone I 
and 
neocyclomorusin 

Cervicalepithelioid 
carcinoma [80] 

Phyllanthaceae Phyllanthus 
amarus  

Aerial 
parts 

Gallic acid, 
gereniin and rutin 

Breast, lung, liver, 
leukemia and prostate 
cancer [81-83] 

Piperaceae Piper longum Fruits Piperine Ehrlich ascites 
carcinoma,Breast 
cancer and Dalton’s 
lymphoma ascites[84, 
85] 

Punicaceae Punica 
granatum  

seeds Ellagic acid (EA, 
Urolithin A, 
Punicalagin 

Prostate Cancer, 
colorectoal cancer[86, 
87] 

Rhamnaceae Ziziphus 
nummularia  

Leaves Lapachol Sarcoma-180  ascetic 
tumor cell[88] 

Rubiaceae Rubia 
cordifolia  

leaves Rubiaakane series 
peptides (RAs) 

Myeloid leukemia and 
Histolytic 
lymphoma[89, 90] 
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Santalaceae Santalum 
album) 

Heartwo
od 

 Sandal wood iol, 
α-santalol 

skin cancer, Prostate, 
breast and liver 
cancers[91] 

Solanaceae Solanum 
surattense  

Leaves trans-Squalene, 
9,12,15-
Octadecatrienoic 
acid, Phytol 
Vitamin E,   

Breast prostate, 
colorectal [92] 

Withania 
somnifera  

Root 
stem 
leaves 

Withanolide A, 
withanoside IV, 
withanoside V 

Lung, colon and breast 
cancer cell lines, 
neuroblastoma[93, 94] 

Stemonaceae Stemona 
tuberose  

tubers Alkaloids Lung and colorectal 
cancer [95] 

Zingiberaceae Curcuma longa  Rhizom
e 

Ascorbic acid and 
curcumin,  

Colon cancer and 
Leukemia [96] 

Zingiber 
officinale 

Rhizom
e 

β- elemene, 
gingerol  

Lung and ovarian 
cancers 
[97] 

Zygophyllacea
e 

Balanites 
aegyptiaca  

fruit Oleic, palmitic 
acids, β-sitosterol, 
ethyl iso-
allocholate, 
Flavone-4’-OH,5-
OH,7-di-O-
glucoside 

Prostate, breast, 
colorectal 
adenocarcinoma[98] 

Tribulus 
terrestris 

Roots,  
fruits 

Saponins Liver cancer [99] 

 

   
β-boswellic acid 

 
 

Chebulic acid Cleistanthin A 

 

 

 

Friedelin Gingerol Lappachol 
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Oroxylene 
 

Pyrogallol 
 
 
 

 
Reserpine 

   
 

Serpentine 
 

Wedelolactone 
 

Withanolide A 
 

Figure 1: Molecular structures of some important phytochemicals presented in discussed in 
Table 1 

 
VII. IMPORTANT PHYTOCHEMICALS USED IN CANCER THERAPY 

 
Based on available data, phytochemicals are effective against many types of cancer in 

humans, here discussing different groups such as alkaloids, flavonoids, phenols, tannins and 
saponins.  
 
1. Alkaloids: Alkaloids inhibit cancer cell proliferation by inducing cancer cell autophagy, 

endoplasmic reticulum damage, cell apoptosis, and cancer cell termination in the G1 
phase or G2/M phase. More than 21,000 different alkaloids have been identified, and 
many of them are important in medicine, particularly with anticancer activity [100].Many 
studies have shown that some alkaloids have significant anticancer properties, as shown 
in Table 2. Despite their great medicinal potential, alkaloids' clinical usage can be 
hampered by a variety of problems, including potential toxicity and difficulties in large-
scale manufacture. However, continued research and progress in drug development aims 
to overcome these problems and improve the use of alkaloids in cancer therapy. 
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Table 2: A List of Some Alkaloids with Anticancer Properties. 
 

Alkaloid name Plant name Cancer type Mode of action 

Paclitaxel Taxus brevifolia Breast, ovarian and 
lung cancer 

Microtubule 
stabilization and 
causing apoptosis [111] 

Camptothecin Camptotheca 
acuminata 

Colorectal and 
ovarian cancers 

Inhibits the enzyme 
topoisomerase I, [112] 

Berberine Berberis vulgaris Lung cancer Sensitize cancer cells to 
radiation therapy and 
chemotherapy, thus 
improving treatment 
outcomes [113] 

Vincristine Catharanthus 
roseus 

Acute lymphoblastic 
leukemia (ALL) and 
Wilms' tumor 

Inhibition of spindle 
formation [114] 

Cytisine Cytisus and 
Laburnum sps 

Lung cancer Mitochondria-mediated 
apoptosis and cell cycle 
arrest [115] 

Castanospermin
e 

Castanospermum 
australe 

Skin cancer Inhibitor of the 
glycosidases [116] 

Colchicine  Colchicum 
autumnale 

Colorectal (HCT-
116), chronic 
granulocytic 
leukemia, 
melanoma, 

Stabilizes microtubule 
formation, arrest cell 
cycle [117] 

 
 

 

 

 
 
                   Paclitaxel 

 
                 Camptothecin 
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Vincristine 
 

Berberine 
 
 

 

 

 
 

Cytisine 
 

Castanospermine 
 

Colchicine 
 

 
Figure 2: Chemical structures of alkaloids discussed in Table 2 

 
2. Flavonoids: Flavonoids are a diverse group of polyphenolic compounds with 

approximately 10,000 compounds found in a variety of fruits, vegetables, nuts, seeds, and 
other foods [118].  

 
Known for their antioxidant and anticancer properties, these compounds have 

attracted great interest in cancer research. Polyphenols inhibit signal transducers and 
activators of the anti-apoptotic and cancer-promoting transcription (STAT) proteins, 
MLF and AIF, and inhibit NF necessary for the expression of cancer, angiogenesis and 
proliferation - κB [119]. Flavonoids inhibit DNA topoisomerase I and cyclooxygenase 
and are effective in the treatment of breast, lung and colorectal cancer [11].  

 
Table 3 shows some of the most studied flavonoids with anti-cancer activity and 

their mode of action. Many studies have investigated the use of flavonoids as an adjunct 
to cancer treatment, such as chemotherapy and radiation therapy, to increase their 
effectiveness and reduce the risk of resulting pain. 
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Table 3: A List of Some Flavonoids with Anticancer Properties. 
 

Flavonoid name Plant source Cancer type Mode of action 

Quercetin apples, onions, 
berries, and green 
tea 

Melanoma Induce apoptosis in 
cancer cells, inhibit 
tumorproliferation, and 
angiogenesis [120] 

Epigallocatechi
n gallate 

green tea Breast, prostate, 
and colorectal 
cancer. 
 

Modulates cell signaling 
pathways, promote 
apoptosis and inhibit 
metastasis in different 
cancer types [121] 

Curcumin Curcuma longa Pancreatic, 
colorectal, and 
breast cancer. 
 

Inhibits inflammatory 
pathwaysand 
suppression of tumor 
cell proliferation [122] 

Resveratrol grapes and red 
wine 

Skin cancer Inhibitcell growth, 
induce apoptosis, 
angiogenesis and 
metastasis of cancer 
cells [123] 

Flavopiridol Dysoxylum 
binectariferum 

Anaplastic 
thyroid cancer 

Inhibit cyclin-dependent 
kinase[124] 
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Figure 3: Chemical structures of Flavonoids discussed in Table 3 
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3. Terpenoids: Terpenoids, also known as isoprenoids, are a large and diverse group of 
compounds that occur in plants, fungi, and some animals. They show great promise in 
cancer treatment because of their different activities. Terpenoids have anti-inflammatory, 
antibacterial, and anticancer properties. In particular, triterpenoids exhibit anticancer 
activity by promoting apoptosis by regulating Bax and Bcl2 genes and promoting P53 
release via the DR-5 pathway. The discovery of terpenoids in cancer therapy has led to 
the development of new drugs and treatment combinations.Additionally, scientists are 
investigating the possibility of terpenoids as adjuvants to increase the effectiveness of 
chemotherapy and reduce its side effects. Table 4 lists some terpenoids and their anti-
inflammatory properties. 
 

Table 4: A List of Some Terpenoids with Anticancer Properties. 
 

Terpenoid name Plant source Cancer type Mode of action 

Betulinic acid Ziziphusand 
Betula Sp. 

Wide range of cancer 
including human 
melanoma 

Induce apoptosis [11] 

Costunolide Saussurea lappa Breastcancer Cell cycle arrest at 
G2/M phase [125] 

Artemisinin Artemisia annua Leukemia, breast, and 
prostate cancers 

Induce apoptosis 
[126] 

Ursolic acid Apples, basil, 
rosemary, 

Pancreatic cancer Apoptosis and 
inhibits tumor cell 
invasion and 
metastasis[127] 

Andrographolide Andrographis 
paniculata 

Melanoma, breast, lung, 
leukemia, bladder, 
liverpancreaticand  
colorectal cancers 

Suppresses tumor 
growthby inducing 
apoptosis [128] 

 

  

 

 
Betulinic acid 
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Ursolic acid Andrographolide 

 
Figure 4: Chemical structures of Terpenoids discussed in Table 4 

 
4. Saponins: Saponins are natural components found in many plants, especially beans, 

ginseng, and many herbs. Saponins exhibit immunomodulatory activity through cytokine 
interactions [129]. Saponins accumulate in the S phase, show anti-inflammatory activity, 
inhibit p21 and cyclin-dependent kinase activity, and can induce apoptosis. Table 5 lists 
some important saponins with significant anti-inflammatory activities. 

 
Table 5: Different Types of Saponins with their Anticancer Activities. 

 
Saponin 
type 

Plant source Cancer type Mode of action 

Ginsenoside Panax ginseng Breast, lung, liver, 
and colorectal 
cancers 

Inhibit cancer cell 
growth, induce 
apoptosis, and suppress 
tumor metastasis [130] 

Quillaja 
saponins 

Quillaja saponaria 
bark 

 Can used as 
adjuvants in 
several cancer 
immunotherapies. 
 

Enhance the body's 
immune response 
against cancer cells 
[131] 

Escin Aesculus 
hippocastanum 

Colorectal cancer Inhibit tumor cell 
growth and metastasis 
[132] 

Soy saponins Soybeans Colon cancer Inhibit cancer cell 
proliferation and 
angiogenesis [133] 

Dioscin Dioscorea alata, 
Smilax and 
Trigonella foenum 
graecum. 

Lung, esophageal, 
gastric, colon, 
cervix, ovarian, 
breast, prostate 
glioblastoma and 
leukemia 

Triggering apoptosis, 
inhibiting tumor cell 
invasion [134] 
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Quillaja saponins 
 

aloe-emodin 
 

Figure 5: Chemical structures of saponinsdiscussed in Table 5 andaloe-emodin 
 
5. Brassinosteroids: Brassinosteroids are a group of plant hormones that are crucial for 

numerous physiological processes, including controlling stem elongation, and plant 
senescence.Brassinosteroids also have anticancer benefits, making them potential 
candidates for cancer treatment. Recent studies have shown that brassinosteroids can 
inhibit cancer cells by inducing apoptosis, modulate of cell signalingpathways,regulating 
cell cycle genes and inhibiting tumor proliferation [135]. Brassinolide is among the most 
researched brassinosteroids.Brassinosteroids inhibit numerous cancer forms, including 
breast, prostate, and liver cancers byarrestingthe cell cycle and inducing apoptosis in 
cancer cells [136]. 

 
In addition to the molecules discussed above, tannins and quinones are also used 

in cancer therapy. Tannins such as ellagitannins also exert anti-inflammatory effects by 
modulating cyclins E, A and B1 and inhibiting the cell cycle in the S phase, inducing 
apoptosis, mitochondrial secretion of cytochrome C, and activating caspase-3 and 
caspase-9 [137]. Quinones such as aloe-emodin inhibit cancer cell proliferation by 
inhibiting the cell cycle in the G1, G2/M or S phase, or quinones stimulate apoptosis 
[138]. 
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VIII.   MODERN TRENDS IN CANCER TREATMENT  
 
Cancer is still a major problem around the world, and scientists continue to find novel 

and effective treatments. Modern trends in cancer treatment are also under practicing to treat 
cancer effectivelyalong with conventional cancer treatments like ethno medicine, treatment 
with plant-based purified drugs, synthetic drugs, radiotherapy, and chemotherapy. Some of 
them are discussed here. 
 
1. Plant-Derived Nanomedicine: Advances in nanotechnology have facilitated the 

development of plant-derived nanomedicine for the treatment of cancer. Nanoparticles 
loaded with plant-derived compounds can improve drug delivery, and bioavailability of 
drugs, and reduce off-target effects and toxicity by specifically targeting cancer cells 
[139]. 
 

2. Immunotherapy: Immunotherapy is a revolutionary approach to cancer treatment that 
uses the immune system to target and destroy cancer cells.This includes immune 
checkpoint inhibitors, CAR-T cell therapy, cancer vaccines, and adoptive T cell therapy. 
As they continue to be researched for broader applications, immunotherapies have 
demonstrated extraordinary efficacy in treating several forms of cancer [140]. 
 

3. Precision Medicine: Precision medicine, also known as personalized medicine, involves 
the treatment of cancer through the genetic modification of an individual tumor. Genomic 
profiling helps identify mutations in cancer cells so that the most likely treatments can be 
selected for the patient [141]. 
 

4. Liquid Biopsy: Liquid biopsy includes analysis of blood samples for tumor DNA 
(ctDNA), proteins, and other biomarkers. These non-invasive tests can provide 
information about the genetics of tumors and monitor treatment response (142). 
 

5. Combination Therapy: Combination therapy involves the simultaneous or sequential 
use of multiple treatments to target different aspects of cancer biology. Combining 
immunotherapies with conventional chemotherapy or targeted medicines has the potential 
to enhance therapeutic results [143]. 

 
These contemporary patterns in cancer therapy are driving important 

developments in oncology, improving results and cancer patients' quality of life. It is 
essential to stay up to date on the most recent innovations and developments in cancer 
therapies as research advances. 

 
IX.  CONCLUSION 

 
In this review, the molecular and physiological basis of cancer, cancer stages and 

anticancer activity screening methods are discussed. A total of 50 Indian medicinal plants 
with anticancer properties are discussed, including the compounds responsible for their 
anticancer activities and their mechanism of action. The rapid increase in cancer cases and 
the many limitations of conventional treatments have prompted scientists to develop 
alternative, environmentally friendly, biocompatible solutions.From the present review, it is 
clear that the use of phytochemicals in cancer treatment combined with modern technology is 
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a promising and effective research method for a cancer-free future. As research in this area 
continues, it is important to follow discoveries and developments in cancer treatment. While 
herbs are beneficial, their full potential as a cancer treatment must be rigorously tested in 
well-controlled clinical trials to ensure they are effective and safe in human patients. 
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