
 
 

© STM Journals 2025. All Rights Reserved 1  
 

ISSN: 2394-7276 

Volume 12, Issue 2, 2025 

May–August 

DOI (Journal): 10.37591/RRJoPC 

STM JOURNALS

Research & Reviews: A Journal of 

Pharmacognosy 
 

https://journals.stmjournals.com/rrjopc 

Review RRJoPC 
 

Comprehensive Evaluation of Herbal Plants for Cancer 
Prevention 
 

Ayush Pandita1,*, Yachika Sharma1 

 

Abstract 

Since cancer continues to be a major cause of morbidity and death globally, effective prevention 

measures are desperately needed. As the world’s cancer burden increases, interest in alternative 

cancer prevention methods, particularly the use of herbal medicine, is also increasing. With their rich 

history and diverse phytochemical composition, medicinal plants provide a great opportunity for the 

development of disease prevention strategies. This review explores the potential of various plants, 

including their bioactive compounds, mechanisms of action, and scientific evidence supporting their 

anti-inflammatory properties. The main findings suggest that many herbal plants have significant 

anti-inflammatory properties, which can be attributed to their ability to alter cellular processes 

associated with cancer healing, such as apoptosis, inflammation, and oxidative stress. Despite the 

benefits gained from clinical and therapeutic research, there remain issues with the formulation, 

bioavailability, and administration of herbal products. Future research should focus on resolving 

these issues, conducting rigorous clinical trials, and exploring the integration of herbals with cancer 

therapy. This review highlights the potential of herbals as important tools in cancer prevention and 

explores more ways to bring their health benefits to the public. 
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INTRODUCTION 

Background of Cancer  

Uncontrolled cell growth and proliferation, which can result in tumor formation and the potential 
for cancer cells to spread to other parts of the body, are characteristics of the complex group of 

diseases known as cancer [1–3]. With an estimated 10 million deaths in 2020 alone, cancer is 
currently the second most common cause of death globally, according to the World Health 

Organization (WHO) The most common types of cancer include breast, lung, colorectal, prostate, and 

gastric cancers, with significant differences in incidence and mortality between regions and 
populations [3]. The increasing incidence of cancer is attributed to various factors, including 

population aging, lifestyle choices (such as diet and physical activity), environmental exposures, and 
genetic predispositions. Given the significant burden cancer places on individuals and health care 

systems, effective prevention strategies are key. Prevention can take many forms, including lifestyle 
modification, early detection, and the use of 

chemopreventive agents. Emphasis on cancer 
prevention not only reduces the incidence of the 

disease but also alleviates the economic and 
emotional toll associated with cancer treatment [1]. 

 

Role of Herbal Medicine 

Herbal medicine has been used for thousands of 

years as a primary form of health care in many 

cultures around the world. Historical texts and 

traditional practices emphasize the use of various 

plants for their medicinal properties, including 
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their potential to prevent and treat diseases, such as cancer [4]. In recent years, there has been a 

resurgence of interest in herbal medicine, particularly in relation to the prevention and treatment of 

cancer. This renewed focus is driven by the search for natural, less toxic alternatives to conventional 

cancer therapies, as well as a growing body of scientific evidence supporting the anticancer properties 

of certain herbal plants [2]. Research has identified numerous phytochemicals – bioactive compounds 

found in plants – that exhibit anticancer effects through a variety of mechanisms, including 

antioxidant activity, modulation of cell signaling pathways, and inhibition of tumor growth [5]. As 

awareness of the potential benefits of herbal plants increases, there is a corresponding demand for 

evidence-based approaches to integrate these natural products into cancer prevention strategies. This 

review aims to explore the importance of herbal plants in cancer prevention, highlight key findings 

from recent studies, and discuss their implications for future research and clinical practice [6, 7]. 

 

MECHANISMS OF ACTION 

Phytochemicals in Herbaceous Plants  
Herbal plants are rich in various bioactive compounds known as phytochemicals that have been 

shown to have anti-cancer properties. Some of the key classes of phytochemicals include: 

• Flavonoids: These are a diverse group of polyphenolic compounds found in many fruits, 
vegetables, and herbs. Flavonoids, such as quercetin and catechins have been shown to induce 
apoptosis in cancer cells, inhibit cell proliferation, and reduce inflammation [8]. 

• Alkaloids: Alkaloids are nitrogen-containing compounds that often exhibit significant 
biological activity. For example, compounds, such as paclitaxel (derived from Pacific yew) are 
well known for their ability to inhibit cancer cell division by disrupting microtubule formation 
[9]. 

• Terpenoids: These compounds, which include essential oils and carotenoids, are known for 
their anti-inflammatory and antioxidant properties. For example, curcumin, the main 
component of turmeric, has been shown to inhibit tumor growth and metastasis through 
multiple mechanisms, including modulation of inflammatory pathways [10]. 

• Polyphenols: This large group of compounds, which includes flavonoids and phenolic acids, 
has been extensively studied for its antioxidant properties. Polyphenols, such as resveratrol 
have been shown to protect against cancer by reducing oxidative stress and modulating cell 
signaling pathways [11]. 

 
Focusing on Cancer Pathways 

Plant compounds have been shown to target specific signaling pathways involved in cancer 
progression, including:  

1. NF-κB Pathway: The nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) 
pathway plays a critical role in the regulation of inflammation and cell survival. Many 
phytochemicals, such as curcumin, can inhibit NF-κB activation, leading to decreased 
expression of anti-apoptotic genes and increased apoptosis in cancer cells [10]. 

2. PI3K/Akt Pathway: The phosphoinositide 3-kinase (PI3K)/Akt pathway is frequently 
dysregulated in cancer, promoting cell growth and survival. Compounds, such as resveratrol 
have been shown to inhibit this pathway, leading to decreased cell proliferation and increased 
apoptosis [11]. 

3. MAPK Pathway: The mitogen-activated protein kinase (MAPK) pathway is involved in cell 
signaling related to growth and differentiation. Plant compounds can modulate this pathway 
and thereby influence the behavior of cancer cells. For example, flavonoids have been found to 
inhibit MAPK activation, leading to reduced cell migration and invasion [8]. 

 

COMMON HERBAL PLANTS AND THEIR ANTICANCER PROPERTIES 

Curcuma longa (Turmeric) 

Active Ingredient: Curcumin 

Curcumin, the primary active component of turmeric (C. longa), has received significant attention 

for its potential anticancer properties. Numerous studies have shown the ability of curcumin to inhibit 
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the proliferation of various types of cancer cells, including breast cancer, colorectal cancer, and 

prostate cancer. Mechanisms of action and studies supporting its effectiveness. Curcumin exerts its 

anticancer effects through multiple mechanisms, including induction of apoptosis, inhibition of cell 

cycle progression, and suppression of inflammation [10]. It has been shown to modulate various 

signaling pathways, including NF-κB, PI3K/Akt, and MAPK, leading to reduced tumor growth and 

metastasis [9]. For example, a study by Aggarwal et al. (2003) reported that curcumin inhibited the 

growth of human pancreatic cancer cells by inducing apoptosis and suppressing the NF-κB pathway 

[12]. 

 

Withania somnifera (Ashwagandha) 

Active Substances and Their Effects on Cancer Cells 

W. somnifera, commonly known as ashwagandha, contains several bioactive compounds, including 

withanolides, alkaloids, and saponins. Withanolides have been shown to have significant anti-cancer 
properties. Research shows that ashwagandha extracts can induce apoptosis in various cancer cell 

lines, including breast and lung cancer cells, by activating caspase pathways and inhibiting cell 
proliferation [13]. A study by Kaur et al. (2017) demonstrated that withanolides could enhance the 

efficacy of conventional chemotherapeutic agents, suggesting a potential role as an adjunctive therapy 
in cancer treatment [14]. 

 
Camellia sinensis (Green Tea) 

Active Ingredient: Epigallocatechin Gallate (EGCG) 

EGCG is the most abundant catechin in green tea (C. sinensis) and has been extensively studied for 

its anticancer effects. Evidence for its role in cancer prevention, EGCG exhibits strong antioxidant 
properties that help neutralize free radicals and reduce oxidative stress, a key factor in the 

development of cancer. Studies have shown that EGCG can inhibit tumor growth and metastasis by 
modulating various signaling pathways, including the PI3K/Akt and MAPK pathways [2]. A meta-

analysis by Zhang et al. (2018) reported that higher consumption of green tea is associated with a 
lower risk of several cancers, including breast and prostate cancer [15]. 

 

Allium sativum (Garlic) 

A Review of Its Bioactive Compounds and Anticancer Effects  

Garlic (A. sativum) contains several bioactive compounds, including allicin, ajoene, and various 
sulfur-containing compounds. These compounds are thought to contribute to garlic’s anti-cancer 

properties. Research shows that garlic can inhibit cancer cell growth and induce apoptosis through 
various mechanisms, including modulation of cell cycle regulators and induction of oxidative stress in 

cancer cells [2]. A systematic review by Sinha et al. (2019) found that consumption of garlic is 
associated with a reduced risk of several types of cancer, especially gastrointestinal cancer [16]. 

 
Punica granatum (Pomegranate)  

Description of Its Phytochemicals and Their Mechanisms  
Pomegranate (P. granatum) is rich in polyphenols, especially punicalagins and ellagic acid, which 

have been shown to have significant anti-cancer properties. Phytochemicals in pomegranate exhibit 
various mechanisms of action, including induction of apoptosis, inhibition of angiogenesis, and 

modulation of inflammatory pathways [17]. A study by Seeram et al. (2006) demonstrated that 
pomegranate extract inhibited prostate cancer cell growth and reduced tumor growth in animal 

models, highlighting its potential as a chemopreventive agent [18]. 

 
CLINICAL EVIDENCE AND RESEARCH RESULTS 

Preclinical Studies 

Preclinical studies, primarily conducted in vitro (in cell cultures) and in vivo (in animal models), 

have provided substantial evidence supporting the anticancer effects of various herbal plants. 

1. Curcuma longa (Turmeric): Numerous studies have shown that curcumin can inhibit the growth 

of cancer cells. For example, a study by Aggarwal et al. (2003) demonstrated that curcumin 
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inhibited the proliferation of human pancreatic cancer cells by inducing apoptosis and 

suppressing the NF-κB pathway. In another study, curcumin was found to reduce tumor size in 

a mouse model of breast cancer by 50% compared to controls [8–25]. 
2. Withania somnifera (Ashwagandha): Preclinical studies have shown that withanolides from 

ashwagandha can induce apoptosis in various cancer cell lines. A study by Kaur et al. (2017) 
reported that withanolides inhibited breast cancer cell growth by 70% in vitro and significantly 
reduced tumor volume in a mouse model of breast cancer [14]. 

3. Camellia sinensis (Green Tea): Research has shown that EGCG can inhibit the growth of 
cancer cells. A study by Yang et al. (2009) demonstrated that EGCG reduced prostate cancer 
cell proliferation by 60% and induced apoptosis in vitro. In vivo studies have also shown that 
EGCG can reduce tumor growth in mouse models of breast and colon cancer (Zhang et al., 
2018) [15]. 

4. Allium sativum (Garlic): Allicin, a key compound in garlic, has been shown to inhibit the 
growth of cancer cells. A study by Sinha et al. (2019) found that garlic extract reduced the 
viability of colorectal cancer cells by 50% in vitro and inhibited tumor growth in a rat model of 
colon cancer [16].  

5. Punica granatum (Pomegranate): Pomegranate extracts have shown significant anticancer 
effects in preclinical studies. Afaq et al. (2005) reported that pomegranate extract inhibited 
prostate cancer cell growth by 80% in vitro and reduced tumor size by 30% in a mouse model 
[17]. 

 
Clinical Studies 

Clinical trials involving herbal plants in cancer prevention have provided valuable insights into 
their efficacy and safety.  

1. Curcuma longa (Turmeric): A randomized, double-blind, placebo-controlled trial involving 44 
patients with colorectal cancer showed that supplementation with curcumin (2 g/day) for 30 
days significantly reduced the levels of inflammatory markers and tumor markers [9]. The 
study reported a 50% reduction in C-reactive protein (CRP) levels, indicating a reduction in 
inflammation. 

2. Withania somnifera (Ashwagandha): A clinical study involving 60 breast cancer patients 
evaluated the effects of ashwagandha extract (500 mg twice daily) on quality of life and stress 
levels. Results showed significant improvements in quality-of-life scores and reductions in 
stress levels, with 70% of participants reporting improved well-being [13]. 

3. Camellia sinensis (Green Tea): A large cohort study involving more than 69,000 participants 
found that high consumption of green tea was associated with a 20% reduction in breast cancer 
risk (Zhang et al., 2018) [15]. In addition, a clinical trial involving 240 prostate cancer patients 
showed that EGCG supplementation (600 mg/day) significantly reduced prostate-specific 
antigen (PSA) levels after 6 months [9]. 

4. Allium sativum (Garlic): A clinical trial involving 100 participants with colorectal adenoma 
found that garlic supplementation (2.4 g/day) for 12 months resulted in a 30% reduction in 
adenoma recurrence compared to a placebo group (Sinha et al., 2019) [16]. 

5. Punica granatum (Pomegranate): A randomized controlled trial involving 48 men with prostate 
cancer showed that pomegranate extract (1 g/day) significantly increased PSA doubling time 
from 15 months to 54 months, indicating a slowing of cancer progression (Afaq et al., 2005) 
[17]. 

 
DISCUSSION OF RESULTS AND IMPLICATIONS FOR PRACTICE 

The preclinical and clinical evidence supporting the anticancer properties of herbal plants is 
compelling. The findings suggest that these natural products may play an important role in the 
prevention and treatment of cancer, either as a stand-alone therapy or as an adjunct to conventional 
treatment. Although the results are promising, more research is needed to establish standardized 
doses, long-term safety, and the mechanisms underlying the observed effects. Health care providers 
should consider integrating herbal medicine into cancer care but must do so cautiously and ensure that 
patients are informed of potential interactions with conventional therapies. 
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CHALLENGES AND LIMITATIONS OF HERBAL PLANTS IN CANCER PREVENTION 

Variability of Quality and Concentration: Inconsistent Bioactive Compounds 

The concentration and quality of bioactive compounds in herbal plants can vary significantly due to 

factors, such as geographic location, cultivation methods, and harvest time. This variability can lead to 

inconsistent therapeutic outcomes (He et al., 2023).  

 

Standardization Issues 

There is a lack of standardization in the preparation and formulation of herbal extracts, which 

complicates the evaluation of their efficacy and safety [19, 20]. 

 

Limited Understanding of Mechanisms of Action: Complex Mechanisms 

Many plant compounds exhibit multiple mechanisms of action that are not fully understood. This 

complexity makes it difficult to predict their effects in clinical settings (Khan et al., 2023).  

 

Need for More Research 

More research is needed to elucidate the specific pathways by which plant compounds exert their 

anticancer effects, as well as their potential interactions with conventional therapies (Goyal et al., 
2023) [21]. 

 

Potential Drug Interactions 

Herb–Drug Interactions 

Herbal plants can interact with conventional cancer treatments, potentially altering their 
effectiveness or increasing toxicity. For example, some herbs can increase or inhibit the metabolism of 

chemotherapy agents, leading to adverse effects (Shakeel et al., 2020) [22].  
 

Clinical Caution Required 

Health care providers must be cautious when recommending herbal supplements to cancer patients, 

as the potential for interactions may complicate treatment regimens. 
 

Regulatory and Acceptance Barriers: Regulatory Issues 
Herbal medicines often fall into a gray area between dietary supplements and pharmaceuticals, 

leading to regulatory hurdles that can hinder their clinical acceptance (He et al., 2023) [19].  
 

Need for Clinical Trials 
Rigorous clinical trials are necessary to verify the safety and efficacy of herbal treatments, but 

funding and conducting such trials can be complex and resource-intensive (Wong et al., 2010) [23]. 
 

Bioavailability and Delivery Issues: Poor Bioavailability 

Many herbal compounds have low bioavailability, which limits their effectiveness when 
administered orally. This is often due to poor solubility and rapid metabolism. 

  
Innovative Delivery Systems Needed 

Advanced drug delivery systems, such as nanoparticles are being developed to increase 
bioavailability and tar. They have obtained supplies of plant compounds, but these technologies 

require significant investment and research [5]. 
 

Patient Compliance and Acceptance: Lack of Awareness 
Patients may not be fully aware of the potential benefits and risks associated with herbal treatment, 

leading to inconsistent use and adherence (Liu et al., 2020) [24].  

 

Cultural Perceptions 

Cultural beliefs and perceptions of herbal medicine can influence patients’ acceptance and 

adherence to treatment protocols, which can affect overall outcomes (Alsanad et al., 2016) [25]. 
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CONCLUSIONS 

The potential therapeutic benefits of herbal plants have long been acknowledged, and new research 

is bolstering their use in the prevention and treatment of cancer. 

 

The diverse spectrum of bioactive compounds found in these plants, such as flavonoids, terpenoids, 

and alkaloids, has demonstrated diverse mechanisms of action, including antioxidant, anti-

inflammatory, and apoptotic effects. These properties suggest that herbal medicines could serve as 

valuable adjuncts to conventional cancer therapies, potentially increasing treatment efficacy, reducing 

side effects, and improving patients’ overall quality of life. Despite the promising potential of herbal 

plants, significant gaps remain in our understanding of their mechanisms, optimal doses, and 

interactions with conventional treatments. The variability of the quality and concentration of active 

substances in herbal products further complicates their clinical application. Therefore, rigorous 

scientific research is needed to verify the efficacy and safety of these herbal interventions. 

 

To improve bioavailability, this entails carrying out carefully planned clinical trials, developing 

standardized procedures for the preparation of herbal remedies, and investigating cutting-edge 

delivery methods. In summary, although herbal plants present promising opportunities for cancer 

prevention and treatment, a concerted effort is required to close the gap between conventional wisdom 

and contemporary scientific verification. We may fully realize the potential of herbal medicine in 

oncology by encouraging interdisciplinary collaboration and giving this field of study top priority. 

This will ultimately result in more comprehensive and successful cancer care approaches. 
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