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 Abstract: Numerous phytochemical substances found in food and their artificial derivatives have 
recently been suggested as cancer treatments. Unfortunately, there is a dearth of information re-
garding compounds produced from non-edible plants, while the data accessible in relevant literature 
focuses on the anti-cancer activities of compounds derived from edible plants. Therefore, it is still 
unclear what mechanisms underlie their anti-cancer actions. The existing information on the anti-
cancer properties of six phytochemical-derived compounds—rottlerin, berbamine, sparstolonin B, 
sulforaphane, plumbagin, and 6-shogaol—derived from both edible and non-edible plants is com-
piled in this review. These substances serve as bioactive indicators of tumor cytotoxicity. Therefore, 
knowing how they work will give the justification for using these substances in combination with 
other medications to fight cancer. Thus, we have summarized the works as a review to present the 
therapeutic application of herbal drugs for cancer therapeutics. 
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1. Introduction 
It has been estimated that 25%-48% of current approved therapies by the Food and Drug Administration (FDA) 

are derived from plants. Phytochemicals in fact are non-nutritive compounds derived from plants. These compounds 
have unique properties which enable them to act as potent anti-inflammatory and anti-cancer agents. Fruits, vegetables 
and herbs are the main source for these phytochemical-derived compounds. Surprisingly, more than 10,000 
phytochemicals have been identified and used in cancer treatment due to their anti-cancer properties. Additionally, 
phytochemicals could synergistically increase the efficiency of anti-cancer drugs and reduce their toxic effects[1-10]. 

The potential of medicinal herbs and the phytocompounds derived from them as effective supplemental cancer 
treatments is becoming more widely acknowledged. The positive effects of herbal remedies on cancer patients' quality 
of life (QOL), immunological regulation, and survival when combined with traditional therapies have been documented 
in several clinical studies. It is also of potential interest to go over a few clinical study examples that looked into the use 
of herbal remedies for different types of cancer and the creation of randomized controlled trials (RCTs) in this new field 
of study[4, 6, 9, 11-18]. Spices have influenced numerous global events throughout history. Many explorers have 
searched the oceans for valuable spices. In many different cultures, these precious commodities are used as colorants, 
preservatives, and flavoring agents. Spices are valued more and more these days for their possible health advantages 
as well as their culinary qualities. Spices' antioxidant qualities may contribute to their health benefits, but their capacity 
to alter several cellular functions, such as drug metabolism, cell division, apoptosis, differentiation, and 
immunocompetence, may be the source of their biological effects (Figure 1) [19-22].  

The criteria used to determine what qualifies as a culinary spice and how it differs from culinary herbs are the 
first indication of how difficult it is to comprehend the biological reaction to spices. In the scientific and popular literature, 
both terms are frequently used interchangeably. A spice is defined by the U.S. Food and Drug Administration (FDA) as 
a "aromatic vegetable substance, in the whole, broken, or ground form," from which "no portion of any volatile oil or 
other flavoring principle has been removed," and whose main use in food is "seasoning rather than nutrition." Although 
this description is sound, it ignores how these products differ from herbs and the biological effects of taking them. Spices 
can be defined as "flavorings (often of tropical origin) that are dried and culinary herbs that are fresh or dried leaves 
from plants which can be used for flavoring purposes in food preparation," according to the U.S. National Arboretum 
(United States National Arboretum 2002). We must keep in mind that the importance of an object is not determined by 
how much of it is consumed. Therefore, it would seem incorrect to omit the health significance from any definition. The 
primary source of medication prior to the advent of contemporary drugs was plants. The Dietary Supplement Health and 
Education Act (DSHEA) now classifies herbal items as "dietary supplements," and many Americans utilize them as a 
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component of a complementary health strategy. Cancer patients seem to utilize these supplements more frequently 
than people in the general community. To reduce symptoms and stop recurrence, most use them in addition to 
chemotherapy or other cancer therapies. Furthermore, a third of cancer survivors have reported using herbs, indicating 
increased use. This use is motivated by particular health beliefs and follows advice from medical professionals and 
families. In contrast to intrusive therapies, herbal medications are usually seen as "natural" and "safe". The US Food 
and Drug Administration (FDA) does not regulate these goods as medications, nevertheless. Serious herb-drug 
interactions, inconsistent levels of active components, poor manufacturing techniques, and product contamination have 
all been documented. The "herbs" that cancer patients and survivors utilize are the main topic of this article. These 
goods come from plants and are utilized as food, spices, nutritional supplements, and traditional medicine[6, 23-33].  

Uncontrolled cellular proliferation, evasion of cell 
death mechanisms, and the acquisition of replicative 
immortality are only a few of the diverse characteristics that 
define the complex group of disorders known as cancer. It 
can be roughly divided into two groups: solid tumors, which 
develop from aberrant cell proliferation and create localized 
lumps called tumors, and hematologic malignancies, which 
involve cancers of the blood cells[34-38]. Solid tumors can 
spread to distant locations through the circulation, bone 
marrow, or lymphatic system after locally invading nearby 
tissues. Surgery, radiation therapy, chemotherapy, hormone 
therapy, and targeted therapies are only a few of the many 
modalities that make up the comprehensive approach to 
cancer management. Several medication types, such as 
antimetabolites, alkylating agents, anthracyclines, antitumor 
antibiotics, mitotic inhibitors, and topoisomerase inhibitors, 
are administered as part of chemotherapy. Corticosteroids 
may be used in hormonal therapy, whilst trastuzumab and 
other medicines may be used in targeted therapies. The 
information that is currently available shows that cancer 
patients utilize these products more frequently than the 
general population, coupled with traditional treatments. Such 
use is justified by the claims that it improves health, lowers 
the chance of recurrence, and lessens the negative effects of cancer treatments. Biologically active chemicals found in 
herbs, however, may interact with prescription pharmaceuticals, such as chemotherapy drugs[39-50]. 

Enhancing cure rates, improving survival outcomes, and preventing local progression or distant metastases are 
the main objectives of cancer management. A considerable percentage of cancer patients are treated with 
chemotherapy and chemoradiotherapy, which have shown beneficial in terms of anticancer activity. These treatment 
techniques do have certain limits, though, which can reduce their effectiveness and result in treatment failure despite 
their therapeutic potential. The effect of these drugs on healthy cells and tissues is a significant worry since they can 
cause a variety of negative side effects. For instance, the widely used chemotherapeutic medication doxorubicin might 
result in cardiac issues, myelosuppression, and kidney damage. Similarly, another often used chemotherapy, 5-
fluorouracil, can cause myelotoxicity, cardiotoxicity, and in rare instances, vasospasm. Ototoxicity, renal toxicity, and 
low blood counts are side effects of cisplatin, an authorized chemotherapy drug used to treat a variety of malignancies, 
including breast, ovarian, cervical, lung, and head-neck cancers[19, 26, 51-59]. 

Chemotherapeutic drugs have also been linked to a number of inherent side effects, such as nausea, vomiting, 
diarrhea, anorexia, and oral mucositis. The quality of life for cancer patients receiving chemotherapy or 
chemoradiotherapy can be greatly impacted by these adverse effects. In order to reduce the negative effects of 
anticancer drugs and enhance the general health of cancer patients, more research and creative solutions are required. 
Chemotherapy or chemoradiotherapy side effects frequently have a major negative influence on patients' quality of life 
and can even make it difficult for them to stick with their treatment. Even with the implementation of numerous strategies 
to control or avoid these negative consequences, they are still insufficient. The development of chemoresistance, in 
which cancer cells grow resistant to the actions of chemotherapy medications, is another important drawback of 
anticancer therapies. This leads to a reduction in treatment efficacy and, eventually, treatment failure. Furthermore, 
many patients—especially those who live in underdeveloped nations—face a significant financial burden due to the high 
cost of anticancer drugs. Given the current drawbacks of traditional anticancer treatments, investigating alternate 
strategies such using herbal medicine either by itself or in conjunction with conventional anticancer treatments may be 
a viable and affordable alternative[7, 60-70]. 

Figure 1. Herbal drugs and its association with KEGG 
pathways. 
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Recent research on the cellular and biochemical mechanisms of herbal remedies in particular tumor 
microenvironments and the possible use of particular phytochemicals in cell-based cancer vaccination systems has 
been reported. Additionally, there are studies that offer helpful technological assistance for the evidence-based use of 
herbal remedies in cancer treatment. 
2. Herbal drugs with cancer therapeutics potential 
The terms herbs, herbal substances, herbal preparations, and finished herbal products that contain active components 
originating from plants or other materials are referred to as herbal medicine, botanical medicine, phytomedicine, or 
phytotherapy. Herbal remedies use seeds, leaves, roots, berries, fruits, flowers, bark, and even whole plants. Plant-
based anticancer medications have been produced over time and are currently used in clinical settings to treat a variety 
of cancer types. Herbal medicine has been used for 8,000 years in China and 60,000 years in Iraq, according to 
archeological research. The earliest known written accounts of medicinal plants stretch back at least 5,000 years to the 
Sumerians, who recorded the long-standing therapeutic applications of plants like laurel, caraway, and thyme. This 
demonstrates unequivocally that people have utilized plant-based medicines and treatments to address a range of 
medical issues (Figure 2). Herbal remedies are still a good way to find potential pharmaceutical compounds. Traditional 
Chinese medicine (TCM) is a popular herbal remedy that has been demonstrated in numerous trials to increase the 
effectiveness of chemotherapy, lessen its side effects, and cause malignant cells to undergo apoptosis. Similar to 
traditional medical methods that were created over ages in many different countries, TCM is a type of tailored or 
customized medicine that is used to treat a variety of illnesses, including cancer[12, 18, 45, 59, 71-74]. 
Ayurvedic expertise in our nation has led to the hopeful use of natural goods, particularly plants, for the treatment of a 
variety of ailments over the years. Herbal medicine is the source of new drug discoveries in underdeveloped nations, 
which can result in a variety of healthcare problems and the creation of novel formulations. In contrast to other drug 
discovery sources, traditional medicine has produced a large number of innovative therapeutic molecules for both 
preventive and curative medicine. Numerous studies have documented the antimutagenic and anticancer activities of 
secondary metabolites, such as polyphenols, terpenes, and alkaloids. Since medicinal plants are antioxidant stores and 
have no toxicity compared to modern drugs, the idea of combining Ayurveda with advanced drug discovery may lead to 
some lead compounds that address a variety of human sufferings. This is why numerous studies on cancer drugs and 
the discovery of new lead molecules towards anticancer activity by using medicinal plants were proposed. 
When a combination of components is more effective than a single one, this is known as a synergistic impact. Novel 
techniques, such as the use of natural chemicals in combination therapies, have been characterized as a result of data 
focused on the harmful events of chemotherapy. The inclusion of natural chemicals in cancer chemotherapies aims to 
reduce the incidence of chemotherapy resistance and increase the therapeutic window of the chemotherapeutic 
medicines. The following section will provide a summary of natural substances and herbal or folk medicines that are 
used in clinical settings as chemotherapeutic 
protectors, chemoresistance reducers, or 
chemosensitizers. When a combination of 
components is more effective than a single one, 
this is known as a synergistic impact. Novel 
techniques, such as the use of natural chemicals in 
combination therapies, have been characterized as 
a result of data focusing on the harmful events of 
chemotherapy. Incorporating natural chemicals into 
cancer chemotherapies aims to (a) increase the 
therapeutic window of the medications used in the 
treatment and (b) reduce the incidence of 
chemotherapy resistance. The following section will 
provide a summary of natural substances and 
herbal or folk medicines that are used in clinical 
settings as chemotherapeutic protectors, chemoresistance reducers, or chemosensitizers. 
Cancer, which is defined by abnormal cell proliferation, is one of the most deadly diseases and poses several health 
risks in both developed and developing nations. Every biological alteration is seen when a healthy cell develops into a 
malignant one. Despite the fact that there are numerous cancer treatment options, cancer remains the second most 
common cause of death worldwide. More adverse effects were documented by patients receiving chemotherapy and 
contemporary cancer medications. Each year, millions of people receive a cancer diagnosis, which ultimately results in 
mortality. Every year, cancer claims the lives of approximately 3500 million people globally, accounting for more than 2-
3% of all recorded deaths. Chemopreventive drugs are used to treat cancer with some degree of success, but their 
toxicity puts users at danger. High rates of cancer disease are caused by smoking, hormones, nutritional abnormalities, 
and persistent infections that cause chronic inflammation. There should be an immediate search for safer and alternative 

Figure 2. Herbal drug(s) and the putative target(s). 
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treatment options for cancer due to the severe side effects of chemotherapy and radiation therapy. As the saying goes, 
"prevention is always better than cure." Cancer can be avoided by adopting healthy eating habits, abstaining from 
tobacco use, properly treating inflammatory disorders, and taking immune-boosting nutritional supplements. 
Chemotherapy is currently the only effective treatment option for controlling advanced cancer stages, although it is 
extremely damaging to healthy tissues. With the discovery of Podophyllotoxin in the late 1960s, the hunt for natural 
cancer medications began. This led to the discovery of vincristine, vinblastine, campthothecin, and taxol. There are 
around 1000 different plant species in nature that have strong anti-cancer effects. Etoposide, a synthetic derivative of 
Podophyllotoxin, is known to be effective for small cell malignancies of the lungs and testes. Taxol, one of the most 
remarkable drugs, has been proven to be helpful in treating refractory ovarian, breast, and other cancers. Finding 
medicinally significant plants and understanding how they work might offer a different and more efficient way to avoid 
cancer. Numerous medications have been created over the years using strong chemicals that have been extracted from 
medicinal plants. Three primary research methodologies are used in the drug discovery and development process: (1) 
Rational drug design entails the synthesis and modification of analogs; (2) Bioactivity is based on the mechanism of 
specific action-directed isolation and characterisation of active compounds; and (3) Mechanism of Action. 
2.1. Natural substances that sensitize patients to chemotherapy drugs: Chemosensitization is the process by which 
various low molecular weight (MW) substances enhance the tumoricidal effect of chemotherapy medications, such as 
increasing the susceptibility of cancer cells to chemotherapeutic drugs. Both manufactured and natural substances can 
be used as chemosensitizers. The naturally occurring chemosensitizers that alert cancer cells to reacting medicinal 
drugs will be covered in this section. A natural alkaloid called vincristine, which was extracted from Catharanthus roseus, 
is being used to treat neuroblastoma and acute lymphocytic lymphoma. However, its limited therapeutic window and 
severe cytotoxicity limit its further usage, particularly in pediatric cancer. Another plant extract from Centaurea albonitens 
has also been discovered to have the potential to greatly increase vincristine's cytotoxicity against leukemia cell lines 
while lowering its toxicity to healthy cells. Many plant extracts have been tried in conjunction with doxorubicin to screen 
for synergistic effects and lessen the cardiotoxicity and resistance caused by the drug. Thus far, it has been 
demonstrated that an aqueous extract of Solanum nigrum Linn. can enhance the effects of doxorubicin against ovarian 
and colorectal cancer by inducing autophagy[45, 75-77]. 
2.2. Compounds from herbs lessen resistance to cancer treatment: Herbal remedies have been shown in clinical settings 
to lessen cancer treatment resistance, which is a serious worry. The most difficult part of treating cancer, particularly 
NSCLC and prostate cancer, is still medication resistance in cancer cells. Such resistance in malignancies indicates 
that the cells have changed from being receptive to drugs to being resistant to them, which increases toxicity and 
treatment costs. Cancer resistance is closely linked to 80–90% of cancer deaths and 90% of treatment failures in 
recurrent cancer therapy. The prevalent mechanisms of chemoresistance are divided into seven phases: drug flux, DNA 
damage repair, cell death inhibition, epithelial-mesenchymal transition (EMT), drug target alteration, drug inactivation, 
and epigenetics. Of these, drug flux is the most concerning issue. The ABCC family of transporters, also known as the 
multidrug resistance (MDR) proteins, and the Hedgehog receptor Patched 1 (protein patched homolog 1, PTCH1) are 
used by cancer cells to pump chemotherapeutic agents out of the cells. This reduces drug accumulation within cancer 
cells and, consequently, lowers the efficacy of drugs. MRPs, especially MRP1, are over-expressed in recurrent cancer 
cells, and their over-expression is linked to bad prognosis. PTCH1 is a recently identified drug efflux transporter that is 
also overexpressed in many metastatic cancers. PTCH1 also functions as a receptor in the Hedgehog/Gli signaling 
pathway, which activates Smoothened (Smo)/Gli transduction and results in growth factor expression. Certain 
chemotherapeutic agents, such as gefitinib, trastuzumab, and bevacizumab, specifically target growth factor signaling; 
however, cancer cells activate EMT, which causes anoikis resistance and ongoing activation of growth factor signaling 
during cancer invasion. EMT-induced chemoresistance has been found in a number of cancer types, including breast, 
prostate, and lung cancer[45]. 
According to recent research on natural substances' impact on chemoresistance, they either further decrease MDR 
protein expressions or block MDR protein activity. It demonstrates that MDR inhibition accounts for the highest incidence, 
even if there are MDR inhibitors and drugs that work through other routes. Interestingly, by suppressing the expression 
of glucose transporter 1 (GLUT1), silybin, a naturally occurring lignan that was separated from Silybum marianum, 
enables doxorubicin to overcome drug resistance in colorectal cancer. The Wnt/β-catenin signaling system, which has 
been found to be a cisplatin resistance promoter through the ATM-mediated signaling pathway in laryngeal squamous 
cell carcinoma cells, may influence the expression of GLUT1[78-83]. 
By inhibiting ABC transporters, eleven distinct polyoxypregnanes that were isolated from Marsdenia tenacissima can 
fight doxorubicin resistance in multidrug-resistant cancer cell lines. A group of bisbenzylisoquinoline alkaloids block the 
transporter P-gp, which causes MCF-7/ADR breast cancer cells to accumulate a lot of doxorubicin and become 
considerably more cytotoxic. Six ergot alkaloids from Claviceps purpurea were investigated for their anticancer activity. 
The results indicated that these alkaloids may circumvent chemoresistance mechanisms in a variety of malignancies by 
means of unidentified signaling pathways. Furthermore, resveratrol and ellagic acid stopped ovarian cancer from 
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developing cisplatin resistance. Another stilbenoid, resveratrol, enhanced cisplatin absorption and efficacy, while (Z)-
3,4,3′,5′-tetramethoxystilbene, a stilbenoid, enhanced the anticancer activity of cisplatin in cisplatin-resistant 
osteosarcoma cells both in vitro and in vivo. In resistant uterine sarcoma cells, β-phenylethyl isothiocyanate and 6-
gingerol simultaneously reversed resistance to doxorubicin and cisplatin and down-regulated intracellular GSH levels. 
All things considered, the evidence points to the potential benefits of using herbal remedies in conjunction with existing 
treatments to treat recurring malignancies[7]. 
2.3. Bioactive Substances in Medicinal Plants: Bioactive substances with a range of pharmacological actions, including 
anti-cancer qualities, are abundant in medicinal plants. These substances fall into a number of major classes, including 
polyphenols, terpenoids, alkaloids, and flavonoids. Almost all fruits and vegetables include flavonoids, a diverse group 
of phytonutrients. They are well-known for having antioxidant qualities that aid in shielding cells from harm brought on 
by free radicals. Certain flavonoids are intriguing options for cancer prevention and treatment since they have been 
demonstrated to lower inflammation and stop the formation of cancer cells. Another important class of bioactive 
substances present in therapeutic plants are alkaloids. They have a variety of pharmacological properties, including as 
analgesic, anti-malarial, and anti-cancer actions, and are distinguished by their nitrogen-containing structures. Because 
of their strong anti-cancer effects, some well-known alkaloids, such vincristine and vinblastine, which are extracted from 
the Madagascar periwinkle, are already utilized in clinical settings. The largest and most varied class of secondary 
metabolites found in plants are terpenoids, sometimes referred to as isoprenoids. They have a variety of therapeutic 
uses and are essential to the growth and development of plants. Because terpenoids like taxol, which are taken from 
the bark of the Pacific yew tree, can stop cancer cells from dividing, they are frequently employed in cancer 
chemotherapy. A class of chemicals known as polyphenols is distinguished by the presence of many phenol groups. 
Their anti-inflammatory and antioxidant qualities are well-known. By altering several signaling pathways involved in cell 
development and death, polyphenols like resveratrol, which are present in grapes and red wine, have been investigated 
for their potential to prevent and treat cancer. In conclusion, a variety of pharmacological effects are provided by the 
bioactive substances found in medicinal plants, such as flavonoids, alkaloids, terpenoids, and polyphenols, which can 
be used to cure and prevent cancer. The entire potential of these molecules is still being discovered via ongoing research, 
opening the door for the creation of novel and potent medicinal medicines[84-86]. 
2.3.1. Flavonoids: One kind of polyphenolic molecule that is frequently present in plants is flavonoids. Two aromatic 
rings joined by a three-carbon bridge make up their fundamental structure. Subgroups of flavonoids, including flavonols, 
flavones, flavanones, isoflavones, and anthocyanidins, can be further separated. Numerous fruits, vegetables, cereals, 
nuts, and drinks including tea and wine contain flavonoids. Citrus fruits, berries, onions, soybeans, and green tea are 
notable sources. Through a variety of methods, such as apoptosis induction, cell proliferation inhibition, angiogenesis 
suppression, and signaling pathway modulation linked to cancer progression, flavonoids have demonstrated anti-cancer 
benefits. For example, it has been shown that quercetin inhibits cell proliferation and causes apoptosis in a range of 
cancer cell lines[87-90]. 
2.3.2. Alkaloids: Alkaloids are a broad class of chemicals that include nitrogen and are distinguished by their heterocyclic 
ring structure. They are commonly utilized as medicinal agents and are well-known for their strong biological activity. 
Many plant groups, including the Solanaceae, Papaveraceae, and Ranunculaceae, contain alkaloids. By blocking 
topoisomerase enzymes, triggering apoptosis, and altering microtubule dynamics, a variety of alkaloids have 
demonstrated encouraging anticancer effects. For instance, strong topoisomerase I inhibitors used in cancer treatment 
include camptothecin, which is derived from the Chinese tree Camptotheca acuminata, and its variants. By preventing 
DNA repair, this activity stops cancer cells from proliferating. Similar to this, vinca alkaloids and taxanes cause apoptosis, 
or programmed cell death, in cancer cells by interfering with microtubule dynamics, which are necessary for cell division. 
Alkaloids like morphine are effective analgesics outside of oncology, while quinine has been essential in antimalarial 
therapies. However, because alkaloids can be toxic, their therapeutic use needs to be carefully controlled; exact dosage 
management is necessary because the difference between a therapeutic and toxic dose can be very thin. Because of 
their intricate structures, semi-synthetic derivatives are frequently created to maximize their pharmacological 
advantages and minimize their negative effects. Alkaloids' effectiveness in treating diseases, especially cancer, where 
new mechanisms of action are essential for overcoming resistance and improving patient outcomes, is increased by 
ongoing research into these substances, which also refines current ones[91]. 
2.3.3. Terpenoids: Terpenoids, sometimes referred to as isoprenoids, are a broad and varied class of naturally occurring 
substances made composed of five-carbon isoprene units. They can be divided into monoterpenes, sesquiterpenes, 
and triterpenes based on the quantity of isoprene units they contain. Terpenoids are present in a variety of plant 
materials, such as latex, resins, and essential oils. Citrus fruit limonene, Artemisinin from Artemisia annua, and Pacific 
yew paclitaxel are a few examples. By triggering apoptosis, preventing cell division, reducing angiogenesis, and altering 
signaling pathways, terpenoids have demonstrated anticancer effects. For instance, the chemotherapy drug paclitaxel, 
a diterpenoid, causes cell cycle arrest and apoptosis by interfering with microtubule dynamics. Because of its ability to 
stabilize microtubules, paclitaxel is a prime illustration of the therapeutic potential of terpenoids in the treatment of cancer. 
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It is used extensively in chemotherapy for a variety of tumors. Terpenoids' therapeutic application, however, presents 
difficulties like guaranteeing sufficient bioavailability, controlling possible toxicity, and resolving the difficulties posed by 
their natural production or extraction. These compounds are still being investigated for the creation of novel drugs, with 
an emphasis on structural changes to increase efficacy, lower toxicity, and improve delivery systems, thus expanding 
their use in oncology and other therapeutic fields[91]. 
2.3.4. Polyphenols: The presence of many phenolic rings distinguishes the broad class of chemicals known as 
polyphenols. They can be divided into subcategories such lignans, stilbenes, and phenolic acids. Plants are rich in 
polyphenols, especially in fruits, vegetables, cereals, and drinks like wine and tea. Green tea, almonds, berries, and 
grapes are important sources. Through a variety of mechanisms, including antioxidant activity, signaling system 
modification, apoptosis induction, and angiogenesis suppression, these substances have shown anticancer effects. For 
instance, it has been demonstrated that resveratrol, a stilbene present in grapes, inhibits cell proliferation and triggers 
apoptosis in a number of cancer cell lines. The bioactive substances obtained from therapeutic plants are attractive 
candidates for the creation of new anticancer drugs since they display a variety of chemical structures and modes of 
action. Nevertheless, more investigation is required to completely grasp their potential and maximize their therapeutic 
uses[92]. 
3. Therapeutic applications of herbal mdeicines for cancer therapy: The potential of medicinal herbs and the 
phytocompounds derived from them as effective supplemental cancer treatments is becoming more widely 
acknowledged. When used in conjunction with conventional therapies, herbal medicines have been shown in numerous 
clinical studies to improve cancer patients' quality of life, immune system function, and survival rate. Here, I quickly go 
over a few instances of clinical research that looked into the application of herbal remedies for different types of cancer 
as well as the creation of randomized controlled trials in this new field of study. Furthermore, I also provide new research 
on the cellular and biochemical mechanisms of herbal remedies in particular tumor microenvironments as well as the 
possible use of particular phytochemicals in cell-based cancer vaccine systems[9, 41, 50, 87, 88, 93-101].  
Many anti-breast cancer drugs have been discovered through research into traditional Chinese medicines (TCM), 
however the majority of their modes of action are still unclear. These six types of TCM herbs—alkaloids, coumarins, 
flavonoids and polyphenols, terpenoids, quinone, and artesunate—have antibreast cancer properties. Curcumin and 
artemisinin are two examples of these phytochemicals with well-known chemical structures. For many years, substances 
in these categories have been consumed as dietary supplements or health foods. For normal general use or certain 
therapeutic uses, evidence-based in vivo research and clinical trials are still advised. It has been demonstrated that the 
oriental medicinal herb Wedelia chinensis (Asteraceae), which contains luteolin, apigenin, wedelolactone, and indole-
3-carboxylaldehyde, can inhibit androgen action. Furthermore, W. chinensis extract inhibited the growth of prostate 
cancer when taken orally. Three active chemicals that can block the androgen receptor (AR) signaling pathway were 
later shown to be responsible for the anticancer effect of W. chinensis extract. According to recent findings, herbal 
medications and their phytochemicals, which appear to have little or no toxicity, may offer a promising treatment option 
for lung cancer. Historically, lung cancer has been treated with herbal plants like Platycodon grandiflorum 
(Campanulaceae), Morus alba (Moraceae), Prunus armeniaca (Rosaceae), Rhus verniciflua (Anacardiaceae), Perilla 
frutescens (Labiatae), Stemona japonica (Stemonaceae), Tussilago farfara (Compositae), and Draba nemorosa 
(Brassicaceae). Clinically, up to 77% of patients with lung cancer use herbal remedies as adjuvants in addition to 
traditional (such as chemotherapy) treatment. Herbs are mostly used to treat lung cancer in order to lessen the toxicity 
and symptoms of the disease that come with medication, and occasionally to directly boost anticancer benefits. The 
main arguments in favor of using traditional herbal medicines, however, continue to be case studies, empirical data, and 
potential physiological consequences. It is crucial to remember that some CAM techniques or therapies may have 
negative side effects or lessen the effectiveness of conventional treatment. Compound 861 is a combination of 10 herbs, 
including the pharmacologically active "king herbs" (Sage, Astragalus membranaceus, and Spatholobus suberectus) 
and seven other toxicity modifiers (modifiers of toxicity that work in concert with the king herbs to enhance immune 
function) that have been tested for antifibrotic properties in a number of experimental studies. Compound 861 was found 
to have positive effects on liver fibrosis in two uncontrolled open trials involving 60 and 22 individuals with chronic 
hepatitis B. Most treated patients showed both clinical and histological improvement[1-6, 9, 14].  
Conclusions and future perspectives: Rich in herbal qualities, medicinal plants aid in the development of novel 
medications to treat a range of illnesses, including cancer, without having any harmful side effects on the patients they 
treat. Cancer research is reaching a significant milestone with the use of natural goods and traditional therapy based on 
Ayurvedic principles. The author of this review briefly discussed the value of traditional medicine, the use of medicinal 
plants to cure cancer, and the anti-cancer qualities of natural goods. Medicinal herbs are anticancer drugs because of 
their strong immunomodulatory and antioxidant qualities. Of the approximately 1000 species of plants, only a small 
number have been studied for their biological activity; therefore, more research into the anticancer potential of the plants 
exhibiting promising activity needs to be done. Vinblastine and Vincristine, two alkaloids of Vinca rosea, are among the 
strongest anticancer medications available. Taxol, which was extracted from Taxus brevifolia, has a significant role in 
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cancer treatment. According to this analysis, the primary cause of death in emerging nations like India is cancer. Rural 
and impoverished people may find that the less costly herbal medication treatment is a great option for efficiently treating 
malignancies of all kinds. 
Most human societies have utilized a variety of plants—many of which are categorized in traditional Chinese medicine—
as medicines and medical treatments for centuries. As this review illustrates, during the past 20 years, a great deal of 
information has been produced, including clinical studies and trials on the pharmacological effects, use, and 
development into future medicines of herbs and derivative medicinal phytochemicals as anti-tumor and 
chemoprevention agents, as a result of renewed public interest and research efforts from scientific and medical 
communities worldwide. Even though a lot of work has gone into upgrading and verifying many traditional treatments or 
formulations that use numerous herbs, systematic, standardized research, FDA regulatory processes, and defined 
clinical studies are still relatively restricted and require deliberate pursuit. In order to speed up the discovery and 
development of new phytomedicines and botanical drugs, scientists, clinicians, and regulatory agencies must actively 
consider how to develop new, improved, or modified clinical surveys, studies, and trial mechanisms that use the strict 
trial standards of the twenty-first century while also incorporating, at the international level, the wealth of old empirical 
but incomplete data from various records and documents accumulated by traditional medicine practices worldwide. In 
the last few years, there have been some noteworthy "breakthroughs" in the field of medical plant research and botanical 
medications, although ongoing and methodical effort is still required. Veregen, a largely purified fraction of the aqueous 
extract of green tea leaves from Camellia sinensis, was previously licensed by the FDA as the first botanical medication 
for the topical treatment of external genital and perianal warts. 
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