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Abstract  
 

The increasing incidence of cancer around the world has led to a growing focus on cancer 

chemoprevention in contemporary medical research. Chemoprevention, defined as the use of natural 

or synthetic bioactive substances to impede, delay, or mitigate tumor growth, is a critical component of 

cancer research and treatment. In light of the limitations of current chemotherapy, including toxicity 

and chemoresistance, which result in suboptimal success rates, the pursuit of safer and more effective 

alternatives has become imperative. The present study explores the efficacy of various natural and 

synthetic compounds as chemopreventive agents, drawing upon evidence from pre-clinical trials. This 

paper investigated the actions of chemopreventive drugs in obstructing cancer progression, with a 

specific emphasis on their role in safeguarding DNA integrity and suppressing the growth of 

premalignant cells. A comprehensive evaluation of pre-clinical trials was conducted to assess the 

practicality and advantages of using dietary components as chemopreventive agents.The trials reviewed 

provide substantial evidence supporting the potential of dietary components in cancer 

chemoprevention. These elements have demonstrated encouraging efficacy in impeding cancer 

progression by targeting DNA protection and constraining the proliferation of premalignant cells. 

Moreover, the implementation of these chemopreventive approaches in clinical trials has exhibited 

considerable promise, particularly in the protection of individuals at high risk of cancer development. 

The demonstrated efficacy of chemopreventive agents in diminishing cancer risk, especially in 

populations with heightened vulnerability, significantly reinforces their validity and potential utility. In 

light of the challenges associated with conventional chemotherapy, there is a growing recognition of 

the potential for a paradigm shift towards the integration of multiple chemopreventive compounds. This 

integration could represent a transformative phase in cancer treatment strategies. 
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Introduction 

Cancer Chemoprevention 

The fundamental principle of cancer 

chemoprevention involves the utilization of bioactive 

agents, whether synthetic or natural, to impede, 

postpone, or halt tumor formation. Chemopreventive 

agents play a crucial role in forestalling further DNA 

damage and in inhibiting the proliferation of 

premalignant cells that have already sustained DNA 

damage. This, in turn, decelerates cancer progression. 

There is mounting empirical evidence supporting the 

use of dietary components as chemopreventive tools, 

which is further supported by a number of pre-clinical 

trials. In light of the global escalation in cancer 

diagnoses, which has given rise to profound health 

concerns, the limitations of prevailing chemotherapy 

regimens—most notably their toxicity and the issue of 

chemoresistance—have brought to the fore the pressing 

need for more effective and safer therapeutic 

alternatives. The strategy of increasing the intake of 

fruits and vegetables, owing to their rich phytochemical 

content, emerges as a straightforward yet potent method 

to reduce cancer incidence. This approach is further 

substantiated by the demonstrated efficacy of 

chemopreventive drugs in protecting populations at 

elevated risk of cancer. Indeed, this tactic has 

demonstrated its efficacy across a range of clinical trials 

focused on cancer management (G. et al., 2022; Jackson 

& Chester, 2015; Ranjan et al., 2019; Russo et al., 

2010). 

Breast Cancers 

Breast cancer, with approximately 2 million new 

cases annually and an estimated 500,000 deaths, is a 

significant global health concern. The disease 

encompasses various histotypes and molecular 

subtypes, each characterized by distinct etiology, risk 

factors, treatment responses, and prognoses. It is 

noteworthy that approximately 75% of breast cancer 

diagnoses are made in postmenopausal women, while a 

smaller percentage (5–7%) occurs in women under 40 

years old in high-income countries (Pashayan et al., 

2020). 

General Preventive Strategies for Breast Cancers 

A paradigm shift has occurred, with breast tumors 

now eclipsing cardiovascular disease as the foremost 

cause of mortality in countries with advanced healthcare 

systems. Although clinical markers such as blood 

pressure and serum cholesterol levels have been utilized 

for a considerable period to direct preventative 

measures in cardiovascular disease, the application of 

analogous principles to cancer has only recently become 

viable (Pashayan et al., 2020). In the field of oncology, 

the utilization of emerging biomarkers, including 

circulating tumor DNA (ctDNA), hormone receptor 

status, and BRCA1/2 mutation testing, has witnessed a 

marked increase in recent practice. These biomarkers 

play a crucial role in the stratification of cancer risk and 

the formulation of preventive strategies. The primary 

objective of breast cancer prevention entails the 

avoidance of well-established risk factors, including 

hormone replacement therapies that contain 

progesterone. Additionally, adopting healthier lifestyle 

habits, such as reducing alcohol consumption and 

maintaining a healthy body weight, is crucial. 

Notwithstanding these measures, numerous risk factors 

for breast cancer, such as family history and genetic 

predisposition, remain unmodifiable. However, several 

interventions have demonstrated an impact on breast 

cancer risk (Pashayan et al., 2020). 

Chemoprevention with an Anti-Estrogen Strategy 

A body of evidence suggests a decline in the 

incidence of hormone receptor-positive subtypes of 

breast malignancies, as evidenced by randomized 

controlled trials (RCTs) focusing on primary prevention 

with selective estrogen receptor modulators or 

aromatase inhibitors. A study of a 20-year daily 

tamoxifen usage regimen has demonstrated a 

substantial decrease in breast cancer risk. 

Notwithstanding a substantial decline in breast cancer 

incidence, clinical trials have not exhibited a 

concomitant enhancement in overall or breast cancer-

specific survival. This phenomenon may be attributed 

to the relatively low baseline mortality rate in screened 

populations and the efficacy of treatment after 

diagnosis, which reduces the observable mortality 

benefit from preventive use. Consequently, it remains 

challenging to justify anti-estrogen therapy for healthy 

women over reserving it for adjuvant settings (Pashayan 

et al., 2020). Jack and his colleague conducted a 

randomized controlled trial from April 14, 1992, to 

March 30, 2001. During this period, 7,154 eligible 

women were enrolled from genetics and breast care 

clinics across eight countries. Participants were 

randomly divided into two groups: 3,579 received 

tamoxifen, and 3,575 were given a placebo. Following 

a median follow-up period of 16 years, a total of 601 

cases of breast cancer were documented. Specifically, 

251 cases (7.0%) occurred in the tamoxifen group (n = 

3,579), and 350 cases (9.8%) occurred in the placebo 

group (n = 3,575). The hazard ratio for the tamoxifen 

group was determined to be 0.71 (95% CI: 0.60-0.83), 

with a statistically significant p-value of <0.0001. These 

findings indicate that tamoxifen provides sustained 

protection following treatment discontinuation, thereby 

markedly enhancing the benefit-risk ratio for breast 

cancer prevention (Cuzick et al., 2015). 

Surgical Prevention Strategy 

In women with a hereditary pathogenic BRCA1/2 

mutation, comprising approximately 3% of the 
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population, prophylactic bilateral mastectomy is the 

most effective method to prevent breast tumors and 

lower cancer-specific mortality. The extant evidence 

does not suggest that nipple-sparing mastectomies 

compromise the effectiveness of risk reduction in these 

women. Common complications include wound 

dehiscence, infection, implant loss or flap necrosis, 

asymmetry, and capsular contracture (Pashayan et al., 

2020). The overall complication rate for nipple-sparing 

mastectomies is 22.3%, with a 5.9% rate of nipple 

necrosis. However, beyond physical complications, 

surgery can entail unintended psychological impacts, 

such as emotional distress related to altered body image, 

and practical considerations. Consequently, a 

comprehensive evaluation of clinical utility, feasibility, 

and acceptability is imperative to ascertain an 

acceptable risk level for surgical intervention (Pashayan 

et al., 2020). 

Curcumin as Chemopreventive for Breast Tumors 

D. Liu & Chen (2013) have indicated the 

vulnerability of specific aggressive and recurrent 

cancers to the chemopreventive and antitumoral effects 

of curcumin. This compound has been demonstrated to 

modulate the expression and activity of a broad 

spectrum of proteins, including inflammatory 

cytokines, enzymes, transcription factors, and genes 

related to cell survival and proliferation. Furthermore, 

curcumin has been shown to mitigate the toxicity of 

mitomycin C (D. Liu & Chen, 2013). Notwithstanding 

its notable antineoplastic properties, curcumin 

confronts significant obstacles due to its water 

insolubility and inherent instability. The application of 

rubusoside, a solubilizing agent, has the potential to 

enhance the solubility of curcumin. Moreover, the 

chemopreventive and chemotherapeutic efficacy of 

curcumin may be enhanced by targeted delivery to 

tumor sites, achieved through synthetic analogues or 

nanotechnology-based formulations (D. Liu & Chen, 

2013). 

Song et al. (2018) have discussed the anticancer 

properties of curcumin, attributing them to its capacity 

to inhibit pro-cancer activities such as inflammation, 

angiogenesis, and metastasis, while promoting 

apoptosis in cancer cells. Specifically, curcumin has 

been shown to suppress several key signaling pathways 

that are integral to cancer development and therapy, 

including p53, Ras, phosphatidylinositol-3- kinase, 

protein kinase B, Wnt-catenin, and the mammalian 

target of rapamycin. A substantial body of clinical 

research has demonstrated the potential of curcumin, 

when used in isolation or in conjunction with other 

pharmaceutical agents, to exhibit anticancer effects, 

particularly in the context of breast cancer treatment 

(Song et al., 2018). 

 

Genistein and Resveratrol as Breast Cancers 

chemoprevention 

Genistein, a soy derivative, and resveratrol, a 

phytoalexin present in red grapes and red wine, are two 

dietary polyphenols that have garnered significant 

interest from the health and research communities due 

to their potential implications in breast cancer 

prevention. Research conducted by Whitsett Jr. & 

Lamartiniere (2006) has demonstrated that both 

genistein and resveratrol possess the capacity to impede 

the progression of breast cancer in animal models 

(Whitsett Jr. & Lamartiniere, 2006). 

The temporal parameters of genistein exposure are 

of paramount importance for its protective effects on the 

mammary glands. In the context of early-life exposure, 

genistein has been demonstrated to be associated with 

an increased differentiation of mammary glands, 

alterations in cell proliferation and apoptosis, and the 

activation of tumor-suppressor genes. These changes 

contribute to its protective role against breast cancer 

(Whitsett Jr & Lamartiniere, 2006). 

Conversely, the beneficial effects of dietary 

resveratrol are believed to stem from its impact on cell 

proliferation and death within the terminal ductal 

structures of the mammary gland. Collectively, 

genistein and resveratrol exert their anti-carcinogenic 

influence in the breast by modulating critical pathways 

involved in mammary gland development and 

differentiation (Whitsett Jr & Lamartiniere, 2006). 

Lung Cancers 

Lung tumors persist as a predominant oncological 

challenge, distinguished by their elevated incidence and 

mortality rates in comparison to other tumor types. The 

classification of lung cancer is typically divided into 

two primary categories: small-cell lung cancer (SCLC) 

and non-small-cell lung cancer (NSCLC). NSCLC 

accounts for approximately 85% of all diagnosed cases. 

It is important to note that lung malignancy is the 

leading cause of cancer-related mortality among males, 

surpassing all other types. Furthermore, it accounts for 

a greater proportion of female cancer-related deaths 

than any individual tumor type, underscoring its 

significant impact on global health (Cortés-Jofré et al., 

2020). 

General Lung Tumors Prevention 

The prevention of lung tumors encompasses both 

primary and secondary measures. The primary objective 

of primary prevention is the implementation of tobacco 

control policies, with initiatives that are designed to 

impede smoking initiation and facilitate cessation 

among individuals who currently smoke. Secondary 

prevention is defined as the implementation of early 

detection and intervention programs specifically for 

lung malignancies. In recent decades, a multitude of 
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international trials have evaluated the effectiveness of 

low-dose computed tomography (LDCT) as a screening 

tool for lung tumors. Pivotal studies, including the 

National Lung Screening Trial (NLST) in the United 

States and the European Lung Cancer Screening 

(NELSON) trial, have demonstrated that lung-cancer 

mortality among high-risk populations is significantly 

reduced by LDCT screening. In contrast, earlier 

approaches, such as chest X-rays and sputum cytology, 

have been deemed ineffective in reducing lung 

malignancies mortality (Bonney et al., 2022; Cui et al., 

2015; Lung Cancer Prevention (PDQ®) - NCI - –Health 

Professional Version, 2025). 

The role of chemoprevention in lung tumors 

remains an active area of research. Chemoprevention is 

defined as the use of natural or synthetic agents to 

inhibit, reverse, or prevent the process of carcinogenesis 

before the development of invasive malignancy. A 

series of investigations have been conducted to assess 

the potential of micronutrients, such as beta-carotene 

and vitamin E, in the prevention of lung cancer (Gold et 

al., 2012). However, the available evidence remains 

inconclusive regarding the efficacy of beta-carotene in 

non-smokers for reducing lung malignancies risk or 

mortality. Notably, studies indicate that high-dose beta-

carotene supplementation may increase the risk of lung 

cancer development and mortality in heavy smokers. In 

a similar vein, the impact of vitamin E supplementation 

on lung tumor risk has not been demonstrated to be 

statistically significant (Lung Cancer Prevention 

(PDQ®) - NCI - –Health Professional Version, 2025). 

Chemopreventive Drugs for Lung Malignancies 

Pioglitazone 

The chemopreventive efficacy of pioglitazone, a 

peroxisome proliferator-activated receptor (PPAR) 

inhibitor, has been explored in animal models of lung 

malignancies. In a particular study, the administration 

of pioglitazone to p53 wild-type mice occurred eight 

weeks after exposure to the vinyl carbamate carcinogen. 

The result was a significant 64% reduction in tumor 

incidence in a lung tumor model. In addition, 

pioglitazone exhibited the capacity to hinder the 

development of tumors in mice harboring a p53 

mutation (p53wt/Ala135Val). A series of studies have 

demonstrated that pioglitazone has the potential to 

reduce the incidence of lung malignancies induced by 

benzo(a)pyrene by 63%. Furthermore, the combination 

of pioglitazone and budesonide, an anti-inflammatory 

drug, was found to significantly reduce tumor burden by 

90% (G. et al., 2022; Keith et al., 2019). 

Grape seed Procyanidine Extract 

Procyanidins, which are derived from grape seeds, 

have exhibited significant anti-lung malignancy 

efficacy in both in vitro and in vivo studies. It is 

noteworthy that the administration of procyanidins at 

varying dosages exhibited a substantial inhibitory effect 

on the growth of A549 and H1299 lung tumor 

xenografts. This reduction in tumor growth was 

associated with an increased expression of the insulin-

like growth factor receptor within the tumor 

microenvironment. Subsequent research has revealed a 

novel mechanism underlying the antineoplastic effects 

of procyanidins on lung malignant cells: the 

downregulation of MicroRNA-19a/b. Furthermore, a 

subsequent study revealed that oral administration of 

Leucoselect phytosome, a formulation of procyanidins, 

effectively inhibited the growth of A549 xenografts (G. 

et al., 2022; Mao et al., 2019). 

2-Phenethylisothiocynate 

Cruciferous vegetables contain bioactive 

compounds, such as 2-phenethylisothiocyanate 

(PEITC), which exhibit notable anti-carcinogenic 

properties. PEITC has been identified as a potential 

inhibitor of cytochrome P450 enzymes, which play a 

crucial role in the metabolism of various carcinogens. 

In addition, this compound has demonstrated the 

capacity to impede the action of 4-(methyl 

nitrosamino)-1-(3-pyridyl)-1-butanone (NNK), a 

tobacco-specific carcinogen that has gained notoriety 

due to its prevalence in tobacco products. Research has 

demonstrated that PEITC has the capacity to result in a 

50% reduction in NNK-induced lung tumors and can 

impede NNK-induced DNA methylation. However, it is 

noteworthy that liver and oral cavity tumors induced by 

NNK appeared to be resistant to the suppressive effects 

of PEITC (G. et al., 2022; Gupta et al., 2014). 

Curcumin 

Recent studies have identified curcumin as a 

potential chemopreventive agent against nicotine-

induced survival signaling in lung cancer cells. A 

substantial body of research has demonstrated that the 

phenomenon in question disrupts these survival signals 

through mechanisms that are independent of the p53 

pathway. In addition, curcumin's efficacy as a 

chemopreventive agent has been demonstrated in Swiss 

albino mice models. The findings have demonstrated 

notable preventive effects against lung carcinogenesis 

induced by benzo[a]pyrene (B(a)P), a recognized 

environmental carcinogen commonly found in cigarette 

smoke and deep-fried foods. These findings suggest the 

potential of curcumin as a therapeutic agent in 

mitigating lung tumor risk, particularly in the context of 

exposure to specific environmental carcinogens (G. et 

al., 2022; Yang et al., 2022). 

Colorectal Cancers 

Colorectal cancers (CRCs) are a major global 

health concern, with mortality rates of 9.2%, second 

only to lung cancer in terms of mortality rates. 

Furthermore, CRCs account for 6.1% of all tumors 
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diagnosed. Projections indicate a substantial increase in 

mortality from rectal and colon malignancies, with an 

expected rise of 60% and 71.5%, respectively, by 2035. 

These variations in incidence and mortality rates are 

often correlated with a country's level of economic 

development, making CRCs' prevalence a potential 

indicator of economic status. Furthermore, lifestyle 

factors, including body fat levels and dietary habits, 

play a crucial role in the escalating morbidity rates 

associated with CRCs (Sawicki et al., 2021). 

The 1970s witnessed the emergence of the concept 

of chemoprevention as a strategy to reduce the 

incidence and mortality of cancer, including CRCs. A 

critical aspect of this approach is the identification of 

well-established biomarkers that can serve as credible 

endpoints in clinical chemoprevention trials. The 

development of chemopreventive strategies for CRCs 

has been hindered by the challenge of identifying 

reliable biomarkers. In recent years, the emergence of 

reliable biomarkers, including colorectal adenomas and 

aberrant crypt foci, has led to the initiation of 

chemoprevention trials targeting CRCs. This 

advancement has facilitated the development of agents 

that hold significant promise in the prevention of 

colorectal tumors (Umezawa et al., 2019). 

Potential Chemopreventive Agents for Colorectal 

Cancers 

Non-steroidal Anti-Inflammatory Drugs and 

Aspirin 

Aspirin and other non-steroidal anti-inflammatory 

drugs (NSAIDs) have been the subject of extensive 

research as potential chemopreventive agents against 

CRCs. The protective effects of aspirin against CRCs 

were initially reported in 1988. Although the precise 

mechanism remains to be fully elucidated, it is generally 

accepted that NSAIDs exert their preventive effects by 

inhibiting cyclooxygenase-2 (COX-2). It is noteworthy 

that COX-2 is undetectable in normal gastrointestinal 

epithelium; however, it is present in over 80% of CRCs 

and 40% of colorectal adenomas. Clinical studies have 

demonstrated that the non-selective cyclooxygenase 

(COX) inhibitor sulindac can reduce both the number 

and size of colorectal adenomas (Maniewska & 

Jeżewska, 2021; Umezawa et al., 2019). 

This understanding has led to the implementation 

of randomized controlled clinical trials (RCTs) 

investigating NSAIDs, particularly those designed to 

selectively inhibit COX-2. For instance, in the 

APPROVe (Adenomatous Polyp Prevention on Vioxx) 

trial, the use of rofecoxib resulted in a 24% reduction in 

the risk of developing colorectal adenomas. 

Concurrently, the Adenoma Prevention with Celecoxib 

(APC) study determined that celecoxib diminished 

adenoma numbers in a dose-dependent manner 

(Maniewska & Jeżewska, 2021; Umezawa et al., 2019). 

The collective findings of these studies underscore 

the protective effect of coxibs against the development 

of recurrent colorectal adenomas. Nevertheless, the 

utilization of coxibs as chemopreventive agents is a 

subject of controversy due to their substantial 

cardiovascular toxicity. The heightened risk of 

cardiovascular incidents observed in these trials—

particularly myocardial infarction and other thrombotic 

complications—resulted in the premature cessation of 

both studies, as recommended by their respective data 

and safety monitoring boards (Maniewska & Jeżewska, 

2021; Umezawa et al., 2019). 

Metformin 

Recent findings provide mounting evidence that 

metformin may possess antineoplastic properties 

beyond its recognized therapeutic application in the 

management of Type 2 diabetes. The anti-tumor 

mechanisms of metformin are primarily multifaceted. 

Initially, metformin exerts its effects indirectly through 

systemic metabolic changes, manifesting in reduced 

plasma glucose and insulin levels. Insulin, acting as a 

proliferative factor, has been shown to promote cell 

growth and inhibit apoptosis. This process is achieved 

by downregulating the expression of insulin-like growth 

factor-binding protein (IGFBP), thereby augmenting 

the production of insulin-like growth factor 1 (IGF1). 

The second mechanism pertains directly to tumor cells, 

predominantly via the activation of AMP-activated 

protein kinase (AMPK). The AMPK/mTOR signaling 

axis plays a crucial role in this context by inhibiting 

protein synthesis and gluconeogenesis in tumor cells. 

This hypothesis is further substantiated by 

epidemiological studies that demonstrate a reduced 

incidence of cancer among metformin users. A recent 

meta-analysis has indicated a significantly reduced risk 

of colon neoplasia in Type 2 diabetes patients treated 

with metformin (Umezawa et al., 2019; Xiao et al., 

2022). 

A recent randomized controlled trial (RCT) 

assessed metformin's efficacy in a non-diabetic cohort, 

marking a notable advancement in the field. The study 

revealed a 40% reduction in adenoma incidence and a 

33% decrease in the overall count of colon polyps in 

participants administered low-dose metformin over a 

one-year period following polypectomy. These findings 

suggest that the anti-cancer effects of metformin may 

extend beyond its impact on Type 2 diabetes 

management (Umezawa et al., 2019; Xiao et al., 2022). 

Omega-3 Polyunsaturated Fatty Acids and 

Colorectal Cancers Risk 

The relationship between fish consumption, a 

primary source of marine n-3 polyunsaturated fatty 

acids (PUFAs), and colorectal malignancies risk has 

been the subject of extensive research, yielding mixed 

outcomes. Observational studies have identified an 
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inverse correlation between PUFA intake and the risk 

of colon tumor, particularly in distal regions of the large 

bowel. A notable meta-analysis suggests a 12% 

reduction in colorectal malignancy risk among 

individuals who regularly consume fish. The 

antineoplastic mechanisms of Omega-3 PUFAs, while 

not fully elucidated, are believed to involve several 

pathways: (i) inhibition of cyclooxygenase activity, (ii) 

generation of novel anti-inflammatory lipid mediators, 

(iii) direct signaling via G protein-coupled receptors by 

fatty acids, (iv) modifications in membrane dynamics 

affecting cell surface receptor functionality, and (v) 

induction of cellular oxidative stress (Lee et al., 2017; 

Umezawa et al., 2019). 

Notwithstanding the aforementioned proposed 

mechanisms, there is a conspicuous paucity of 

interventional trials that have yielded definitive 

evidence. However, a recent randomized controlled trial 

focusing on dietary advice to increase omega-3 PUFA 

intake showed a trend toward decreased colorectal 

tumor incidence in patients post-polypectomy over a 

24-month period, although these findings require 

further substantiation (Lee et al., 2017; Umezawa et al., 

2019). 

Calcium and Vitamin D: Implications for Colorectal 

Cancers Prevention 

Extensive observational studies have established 

an association between dietary calcium intake and a 

reduced risk of colon adenomas and CRCs. The 

proposed protective mechanism of dietary calcium 

involves its capacity to bind with secondary bile acids 

and ionized fatty acids in the colon lumen, forming 

insoluble complexes that are often referred to as 

"soaps." This binding process has the potential to 

mitigate the carcinogenic properties of these acids. 

Furthermore, calcium plays a critical role at the cellular 

level, inhibiting proliferation, encouraging 

differentiation, and inducing apoptosis in colon 

epithelial cells (Cruz-Pierard et al., 2022; Umezawa et 

al., 2019). 

In addition to calcium, vitamin D has been 

implicated in colorectal cancer prevention. The active 

form of vitamin D, calcitriol, has been shown to possess 

antitumor properties by regulating gene expression, cell 

growth, and apoptosis. The present study hypothesizes 

that vitamin D, often working in synergy with calcium, 

may exert a protective effect against the development of 

colorectal cancers (CRCs). However, the precise 

mechanisms and the optimal levels of calcium and 

vitamin D intake for cancer prevention remain subjects 

of ongoing research (Cruz-Pierard et al., 2022; 

Umezawa et al., 2019). 

However, further investigation through controlled 

interventional studies is necessary to definitively 

establish the role of calcium and vitamin D in colorectal 

tumor prevention and to determine the effective dosages 

for risk reduction (Cruz-Pierard et al., 2022; Umezawa 

et al., 2019). 

Liver Cancers 

Liver tumors present significant health concerns, 

with treatment options varying based on the disease's 

stage. Hepatocellular carcinoma (HCC) is the most 

prevalent form of liver malignancy, accounting for 

approximately 75% of all cases. The limitations 

imposed by the toxicities and other serious side effects 

of current first- and second-line medicines serve to 

curtail their usefulness in disease management (A. K. 

Singh et al., 2023). As demonstrated in recent literature, 

there are currently widely available agents used to 

reduce the rate of incidence of liver cancer (Table 1). 

Table 1. Agents Used as Liver Cancer Chemoprevention 

 

Ovarian Tumors 

The mortality rate associated with ovarian cancers 

(OvCas) remains the highest among gynecological 

malignancies, with approximately 46% of patients 

surviving beyond five years post-diagnosis. This 

statistic highlights the critical importance of OvCas 

chemoprevention as a strategic intervention in 

combating this formidable disease (Xiao et al., 2022). 

Despite extensive research efforts, the establishment of 

optimal chemoprevention strategies for OvCas has 

remained elusive, presenting a persistent challenge in 

clinical practice. However, seminal observations 

Chemotherapy for 

Liver Cancers 

Summary Clinical Evidence 

Statin 

Statins have been shown to consistently exhibit 

chemopreventive benefits in reducing the risk of 

hepatocellular carcinoma (HCC), with a dose-response 

relationship being observed in the majority of studies. A 

significant decrease in risk was observed for each 50 

cumulative defined daily doses (cDDD) added to the annual 

total statin dose (Goh & Sinn, 2022). 

 

Two-stage dose- response meta- 

analysis and separate series of dose-

response meta- analyses 

Aspirin 

Aspirin has been demonstrated to have potential in the 

attenuation of T-cell-driven inflammation and the 

impediment of hepatocellular carcinoma (HCC) progression 

in specific mouse models. The ingestion of low-dose aspirin 

over a period of three to twelve months has been shown to be 

associated with a reduced risk of hepatocellular carcinoma 

(HCC). Prolonged usage, especially beyond five years, has 

been associated with a considerable reduction in HCC 

incidence and mortality rates (Abdelmalak et al., 2023; Goh 

& Sinn, 2022). 

 

Mouse model experiments and 

Swedish cohort study 

Metformin 

The administration of metformin has been demonstrated to 

result in a significant decrease in the incidence of 

hepatocellular carcinoma (HCC) and mortality due to liver 

disease. The observed effects are believed to be the result of 

a reduction in plasma insulin levels, as well as indirect 

mechanisms involving apoptosis, immune system activation, 

and the activation of AMP-activated protein kinase (AMPK) 

(Cunha et al., 2020; Marchesini et al., 2001). 

 

Case-control study and various 

supporting studies 

Resveratrol 

Resveratrol, a polyphenol found in red grapes, has been 

shown to possess antioxidant and anti-inflammatory 

properties. The study demonstrated the efficacy of the 

treatment in managing non-alcoholic fatty liver disease 

(NAFLD) and promoting apoptosis in hepatocellular 

carcinoma (HCC) cells. Furthermore, in vitro studies have 

demonstrated that resveratrol can enhance the anti-

proliferative effects of sorafenib on aerobic glycolytic HCC 

cells by modulating the PI3K/Akt/mTOR signaling pathway. 

This synergistic interaction enhances apoptosis and inhibits 

cell cycle progression, offering potential for combination 

strategies in hepatocellular carcinoma therapy (Abdel-Hamid 

et al., 2018; Baur & Sinclair, 2006; Bujanda et al., 2008; 

SHANG et al., 2008; G.-L. Wang et al., 2009; Xin et al., 

2013). 

 

Studies on NAFLD management 

and effects on HCC cells 

Ginger 

Ginger has been demonstrated to possess a chemopreventive 

effect against liver tumors in a rat model. The administration 

of dosages of 75 mg/kg, 150 mg/kg, and 300 mg/kg on a daily 

basis resulted in a reduction of dyschromatic nodules, 

positive focal regions, and oxidative stress markers. 

However, the evidence from human studies remains limited, 

and further clinical trials are necessary to validate the safety 

and efficacy of ginger as a chemopreventive agent for liver 

cancer in humans. Ginger has been shown to impede cell 

proliferation and promote apoptosis, thereby reducing 

oxidative and inflammatory damage to the liver (Ali et al., 

2008; Hamza et al., 2021). 

 

Rat model study on liver cancers 

induced by Diethylnitrosamine and  

2- acetylaminofluorene 
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indicating that oral contraceptives may offer a 

protective effect against this malignancy have provided 

substantial evidence, or perhaps a proof-of-concept, 

underscoring the potential efficacy of chemopreventive 

approaches in OvCas management (Kathawala et al., 

2018). In addition to oral contraceptives, other 

chemopreventive agents are employed to reduce the risk 

of ovarian cancer (Table 2). 

Table 2. Agents Used as Ovarian Cancers Chemoprevention 

 

Bladder Tumors 

In the domain of urinary system malignancies, 

bladder cancers (BCs) are the most prevalent, as 

indicated by their preeminent ranking (Choi & Roberts, 

2016). This prevalence underscores the imperative need 

for advancements in both chemoprevention and 

treatment modalities for BCs. A body of research in the 

epidemiological field indicates that maintaining 

adequate levels of vitamin A in the diet may serve as a 

protective factor against the development of breast 

malignancies. In light of their robust antioxidant 

characteristics and their capacity to regulate cellular 

processes, including proliferation, differentiation, and 

apoptosis, retinoids—both natural and synthetic 

derivatives of vitamin A—have emerged as a pivotal 

area of inquiry in the realm of oncological research 

(Dobruch & Oszczudłowski, 2021). 

Chemopreventive Methods Currently in Use for 

Bladder Malignancies Various Vitamins 

A substantial body of research has previously 

investigated the roles of vitamins C, B6, E, and the 

essential trace element selenium. Despite the numerous 

studies conducted on chemoprevention in bladder 

cancers (BCs), identifying an efficacious compound 

remains elusive. Among the agents that were 

investigated, retinoids—derivatives of vitamin A—and 

alpha-tocopherol—a form of vitamin E—were 

considered for their potential in bladder tumor 

prevention. In vitro studies have demonstrated that 

vitamin A supplementation could inhibit bladder cancer 

development in rats predisposed to such malignancies 

due to exposure to environmental carcinogens (Leone et 

al., 2017; Tratnjek et al., 2021). 

However, there is an absence of clinical evidence 

that definitively demonstrates the chemopreventive 

efficacy of retinoids. The Alpha-Tocopherol, Beta-

Carotene Cancer Prevention (ATBC) study, a 

randomized controlled trial, enrolled high-risk smokers 

and assigned them to receive beta-carotene, alpha-

tocopherol, both, or a placebo. The study's primary 

outcome was the development of bladder malignancies, 

and it found no protective effect of the compounds 

against this specific type of cancer. A secondary 

analysis of the SELECT trial found no protective 

benefits of vitamin E and selenium against BCs (Leone 

et al., 2017; Tratnjek et al., 2021). 

In addition, investigations examining the potential 

of retinoids for secondary chemoprevention have not 

yielded conclusive results. One trial was prematurely 

halted due to concerns regarding toxicity (elevated risk 

of myocardial infarction) and an absence of discernible 

benefits. 

Statins and Metformin for Chemoprevention of 

Hepatocellular Carcinoma Moreover, two randomized 

trials examining the efficacy of pyridoxine (B6) for 

secondary chemoprevention yielded no positive 

outcomes. The preventive effects of ascorbic acid 

(vitamin C) have not been definitively confirmed in 

controlled studies, and the evidence from 

epidemiological research is inconclusive.  Despite the 

evidence from epidemiological and clinical studies 

suggesting a potential role for chemoprevention, 

megadoze multivitamins have yet to demonstrate 

therapeutic efficacy. A study was conducted to 

investigate the effectiveness of statins and metformin in 

preventing hepatocellular carcinoma. 

NSAIDS and Cox-2 Inhibitors as Chemoprevention 

of Bladder Tumors 

Remarkably, an in vitro study employed allyl 

isothiocyanate (AITC) and celecoxib to target 

prostaglandin E2, a principal downstream effector of 

Cox-2. This approach also involved the activation of 

caspases and a reduction in the expression of vascular 

endothelial growth factor in tumor tissues. These 

outcomes suggest that the combined use of AITC and 

celecoxib may result in a synergistic effect in the 

prevention of bladder cancer. The findings, which hold 

considerable promise, necessitate further validation 

through preclinical studies in animal models 

(Daugherty et al., 2011; Leone et al., 2017). 

Chemoprevention Agents for 

Ovarian Cancer 

Summary Clinical Evidence 

Oral Contraceptives 

Extensive research supports a 30% reduction 

in ovarian cancer incidence with oral 

contraceptive use, and a dose-response 

relationship is observed with extended 

duration. Even high-risk groups, such as those 

with a history of BRCA1/2 mutations, have 

demonstrated a reduction in risk (Kathawala et 

al., 2018; Schrijver et al., 2021). 

 

Pivotal study and meta- analysis of 55 

studies 

NSAIDs 

A body of research has emerged that suggests 

a potential benefit of NSAIDs, particularly 

aspirin, in the reduction of ovarian cancer risk. 

However, contrasting findings exist regarding 

their association with ovarian and endometrial 

malignancies. The extant literature on the 

subject is inconclusive, with some studies 

suggesting a reduced risk and others failing to 

establish a definitive link (Bonovas et al., 

2005; Kathawala et al., 2018; Trabert et al., 

2019). 

 

Human interventional studies and meta-

analysis 

Retinoids 

Retinoids, including vitamin A derivatives, 

have demonstrated potential in the prevention 

of ovarian malignancies. Cellular retinol-

binding protein-1 (CRBP-1) loss has been 

implicated in ovarian cancer, and retinoids have 

been shown to influence apoptosis and gene 

regulation (Hunsu et al., 2021; Kathawala et al., 

2018). 

 

Role of Retinoids in biological processes 

Natural Compounds 

Plant-derived compounds, such as flavonoids 

and curcumin, have demonstrated potential in 

the inhibition of ovarian cancer cell 

proliferation and the induction of apoptosis. 

Curcumin, in particular, has demonstrated 

chemopreventive and antitumor properties in 

reducing ovarian tumor incidence and 

progression (Kathawala et al., 2018). 

 

Curcumin's effects on hen model and 

molecular analysis (Sahin et al., 2018) 
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Metformin as a Chemoprevention for Bladder 

Malignancies 

In recent years, the potential anticancer properties 

of metformin have garnered considerable attention. A 

substantial body of research has demonstrated the 

efficacy of this substance in reducing the risk of various 

types of cancers, including breast, prostate, colon, 

pancreatic, and bladder malignancies. The mechanisms 

underlying metformin's anticancer effects can be 

categorized into two primary classifications: those that 

are directly related to insulin modulation and those that 

are insulin-independent (i.e., direct versus indirect 

anticancer pathways). The direct pathway is 

characterized by the activation of AMP-activated 

protein kinase (AMPK) and the inhibition of the 

mammalian target of rapamycin (mTOR). It is 

important to note that AMPK activation also plays a 

pivotal role in the indirect pathway. Metformin has been 

demonstrated to disrupt gene transcription associated 

with hepatic glucose production, thereby reducing 

glucose synthesis, enhancing muscle glycogen 

breakdown, and consequently leading to decreased 

levels of insulin and serum glucose (C.-Q. Liu et al., 

2022). 

Skin Cancers 

On a global scale, cutaneous neoplasms constitute 

a substantial cause of mortality and morbidity. Factors 

such as excessive sun exposure, chemical exposure, and 

infection with certain viruses have been demonstrated 

to compromise the immune system, thereby 

contributing to the onset of skin cancers and other 

severe dermatological conditions. These factors play 

distinct roles in the initiation, promotion, and 

progression of the process of skin carcinogenesis. 

Presently, the employment of natural product 

interventions signifies a flourishing and profoundly 

auspicious strategy within the domain of cancer 

chemoprevention. Such interventions are increasingly 

recognized for their potential to prevent, arrest, or 

reverse the carcinogenic process (M. Singh et al., 2014; 

Tow et al., 2023). 

Nicotinamide as a Skin Tumors Chemoprevention 

Agent 

The photoprotective properties of vitamin B3 

(nicotinamide) encompass a spectrum of beneficial 

effects, including enhanced DNA repair, attenuation of 

skin immune response suppression due to ultraviolet 

(UV) radiation, modulation of inflammatory cytokine 

production, improvement in skin barrier functionality, 

and replenishment of cellular energy levels post-UV 

exposure. It has been demonstrated that the 

administration of nicotinamide at pharmacological 

doses to individuals at high risk can reduce the 

incidence of actinic keratoses and non-melanoma skin 

tumors. This positions nicotinamide as a viable, 

accessible, and cost-effective chemopreventive agent, 

offering significant clinical utility (Jiminez & Yusuf, 

2023; Tow et al., 2023). 

Non-Steroidal Anti-Inflammatory Drugs (NASIDs) 

as Skin Cancers Chemoprevention Agents 

Cyclooxygenase-2 (COX-2) and its metabolic 

product, prostaglandin E2 (PGE2), have been shown to 

play pivotal roles in the inflammation and 

carcinogenesis of the skin. A substantial body of 

research has examined the anti-inflammatory effects of 

nonsteroidal anti-inflammatory drugs (NSAIDs), which 

are accomplished through the selective or non-selective 

inhibition of cyclooxygenase-2 (COX-2) and the 

subsequent decrease in prostaglandin E2 (PGE2) 

synthesis. The hypothesis posits that the anti-

inflammatory efficacy of NSAIDs is predominantly 

attributed to COX-2 inhibition, while COX-1 inhibition 

is linked to gastrointestinal toxicity. Consequently, a 

variety of COX-2 selective inhibitors, including 

celecoxib, have been developed to diminish or eliminate 

this adverse effect. Consequently, selective COX-2 

inhibitors emerge as promising candidates for 

chemoprevention. However, despite the presence of 

encouraging data, clinical studies have yet to provide 

unequivocal support for the utilization of NSAIDs as 

chemopreventive agents for skin tumors (Jiminez & 

Yusuf, 2023; Tow et al., 2023). 

Retinoids as Skin Malignancies Chemoprevention 

Agents 

Retinol, more commonly referred to as vitamin A, 

was discovered in the early 20th century and has since 

been identified as a critical component for human 

health. Subsequent in-depth biochemical investigations 

have identified the retinoid signaling pathway as a 

promising therapeutic avenue in oncology. Retinoids 

have been demonstrated to play a pivotal role in 

regulating key cellular processes, including 

proliferation, differentiation, and apoptosis. The utility 

of these cells has been thoroughly investigated in both 

prophylactic and therapeutic contexts across a range of 

solid tumors and hematological malignancies. Decades 

of rigorous research have led to the widespread 

acceptance of retinoids as a fundamental component of 

dermatological practice, with numerous studies 

demonstrating their efficacy in the treatment of various 

skin malignancies. Nevertheless, the guidelines for their 

utilization in skin cancer therapy are undergoing 

continuous refinement in response to emerging research 

findings. While retinoids are widely recognized for their 

versatility and effectiveness in dermatological 

applications, there remain several challenges and 

limitations in their use for the prevention and treatment 

of skin cancers (Ramchatesingh et al., 2022; Tow et al., 

2023). 
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5-Fluorouracil as a Skin Tumors Chemoprevention 

Agent 

The pharmacological action of 5-fluorouracil (5-

FU) is characterized by its ability to inhibit thymidylate 

synthase, a key enzyme in the de novo synthesis of 

purines and pyrimidines. In addition to its direct 

inhibitory effect on this enzyme, 5-FU has been 

observed to incorporate its metabolites into RNA and 

DNA structures, thereby impacting cellular processes 

involved in transcription and replication. This 

mechanism has led to its proposition as a therapeutic 

agent for actinic keratosis and specific basal cell 

carcinoma variants. A notable clinical trial has validated 

the efficacy of topical 5-FU in hindering the progression 

of squamous cell carcinomas, highlighting its potential 

in chemoprevention (Bujanda et al., 2008; SHANG et 

al., 2008). However, when considering the oral 

formulation of 5-FU, its application as a 

chemopreventive agent for skin cancers encounters 

limitations. This is primarily attributable to the severe 

adverse drug reactions associated with this route of 

administration, which have constrained the feasible 

duration of chemoprevention in numerous patients 

(Tow et al., 2023). 

Difluoromethylornithine 

Enhanced polyamine synthesis has been identified 

as a hallmark of UV-induced skin cancers. 

Difluoromethylornithine (DFMO), an inhibitor of the 

enzyme ornithine decarboxylase, presents a potential 

intervention to counteract this process. Systemic 

administration of DFMO has been the subject of 

numerous clinical trials, investigating its solo efficacy 

and synergistic potential when combined with other 

treatments for the prevention of skin cancers. Although 

DFMO has demonstrated encouraging therapeutic 

benefits, its systemic use is not without drawbacks, 

including auditory side effects such as hearing loss. 

Consequently, the topical application of DFMO has 

been explored as a means to circumvent these systemic 

effects (Tow et al., 2023). The chemopreventive 

efficacy of DFMO has been substantiated in various 

clinical trials. A notable randomized, placebo-

controlled phase IIb trial observed a reduction in skin 

polyamine concentrations and actinic keratoses (AKs) 

in patients with a minimum of ten AKs on their forearms 

following DFMO treatment. Another phase II study 

reported that topical DFMO application not only 

reduced AK counts but also inhibited polyamine 

synthesis and decreased p53 protein levels. 

Furthermore, the combination of DFMO with the anti-

inflammatory nonsteroidal anti-inflammatory drug 

(NSAID) diclofenac has demonstrated potential in the 

prevention of squamous cell carcinoma (Jiminez & 

Yusuf, 2023). 

Polyunsaturated Fatty Acids 

Recent research has centered on the assessment of 

the efficacy of omega-3 polyunsaturated fatty acids 

(PUFAs) in mitigating sun-induced 

photoimmunosuppression. In a study involving 79 

healthy women aged between 18 and 60, participants 

were randomly assigned to receive either a placebo lipid 

supplement or an omega-3 PUFA supplement, 

composed of 70% eicosapentaenoic acid (EPA) and 

10% docosahexaenoic acid (DHA). To evaluate 

changes in photo immunosuppression, the study 

employed nickel contact hypersensitivity patches. 

Nickel was applied to skin areas exposed to 3.8 J/cm² of 

solar-simulated radiation (SSR) over a period of three 

days, in conjunction with three control sites that 

received either a placebo or PUFA supplements. The 

findings indicated a substantial decrease in 

photoimmunosuppression, as demonstrated by the 

responses to nickel contact hypersensitivity, in the 

group receiving omega-3 PUFAs. This outcome 

suggests a potential role for omega-3 PUFAs in 

enhancing skin protection against solar radiation and 

reducing the risk of skin tumors. This study is 

particularly pertinent in light of the documented 

ineffectiveness of conventional sunscreens in 

preventing photoimmunosuppression and UV-induced 

erythema. These factors contribute to the misuse and 

inadequate application of sunscreens, underscoring the 

need for improved sunscreen formulations. However, 

further human studies are necessary to fully establish 

the protective effects of PUFAs (Jiminez & Yusuf, 

2023; Minokawa et al., 2021; Tow et al., 2023). 

Phytochemicals: Epigallocatechin-3-Gallate 

(EGCG) Trials 

Epigallocatechin-3-gallate (EGCG), the 

predominant polyphenol in green tea, is recognized for 

its potent antioxidant properties. In contrast to other 

chemopreventive agents that predominantly target the 

cyclooxygenase (COX) and lipoxygenase (LOX) 

pathways, EGCG's anti-inflammatory effects may be 

attributable to a distinct mechanism of action (Jiminez 

& Yusuf, 2023). Notwithstanding its potential, there is 

a conspicuous absence of clinical trials assessing the 

therapeutic efficacy and chemopreventive capabilities 

of EGCG. A singular human study indicated that green 

tea polyphenols could prevent UV-induced erythema in 

humans. However, a recent double-blind clinical study 

involving 50 healthy adults who supplemented their 

diets with green tea extract and vitamin C observed no 

significant reduction in skin erythema or leukocyte 

infiltration (Jiménez & Yusuf, 2023). 

Furthermore, the chemopreventive effectiveness of 

EGCG was specifically assessed in a 12-week, double-

blind clinical trial involving 51 participants with actinic 

keratoses (AK). The present study found no significant 
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differences in the prevention of nonmelanoma skin 

cancers (NMSCs) between the EGCG treatment and 

placebo groups, which may be attributable to poor 

absorption or inefficacy of the formulation. Recent 

research has explored strategies to enhance EGCG 

bioavailability, including the use of nanoemulsion 

systems, lipid-based carriers, and prodrug development 

to overcome its limited systemic exposure (Jiminez & 

Yusuf, 2023). Conversely, EGCG has exhibited notable 

efficacy in the treatment of melanoma skin cancer. The 

drug has been shown to inhibit cell proliferation, 

migration, and invasion by targeting E3 ubiquitin ligase. 

In both in vivo and in vitro settings, EGCG has been 

shown to reduce the association between TRAF6-

UBC13(E2) and to decrease the activity of TRAF6 E3 

ubiquitin ligase (Zhang et al., 2016). These findings 

suggest that EGCG may have a role as a 

chemopreventive agent for skin melanoma. 

Prostate Cancers 

In 2018, prostate tumors were estimated to account 

for approximately 1.28 million fatalities worldwide, 

constituting the second most prevalent cause of tumor-

related deaths among males. Current estimates indicate 

that approximately 1.3 million new cases of prostate 

cancer will be diagnosed within the year (MOKBEL et 

al., 2019). Given the high incidence rate, clinical 

unpredictability, and notable molecular heterogeneity 

of prostate tumors, they represent a prime candidate for 

the development and application of chemopreventive 

strategies (MOKBEL et al., 2019). The following 

section details the agents utilized in the 

chemoprevention of prostate cancer (Table 3). 

Gastric Cancers 

Gastric tumors, with nearly one million new cases 

diagnosed annually, are the fifth most common 

malignant tumors and the third leading cause of cancer-

related deaths globally (Shah & Peek, 2021). This 

underscores the substantial health burden posed by 

gastric tumors, emphasizing the necessity of prevention 

and early detection strategies. Early-stage gastric 

cancers, particularly when they have not yet extended 

into the submucosa, can often be effectively managed 

through surgical intervention (Shah & Peek, 2021). 

However, in many countries, with the exception of a 

few where endoscopic screening is routinely conducted, 

gastric tumors are predominantly diagnosed at 

advanced stages, typically when symptoms become 

noticeable. Consequently, the 5-year survival rates for 

late-stage gastric tumors are dismally low, and curative 

treatments for such advanced stages are currently 

unavailable (Shah & Peek, 2021). The United States is 

among the few nations that implement routine screening 

for stomach cancer, emphasizing a preventive approach 

towards gastrointestinal diseases in these regions (Shah 

& Peek, 2021). 

Table 3. Agents Ased as Prostate Cancers Chemoprevention 

 

Helicobacter Pylori Eradication Treatment as 

Chemoprevention Against Gastric Cancers 

Helicobacter pylori (H. pylori) infection is now 

recognized as a significant pathogenic factor in the 

development of stomach cancer, which has recently 

been classified as a class I carcinogen. This bacterium, 

believed to infect more than half of the global 

population, instigates predictable disease progression in 

a small subset (approximately 2%) of those affected. 

This progression can be halted if detected early. The 

presence of Cag pathogenicity islands represents a 

pivotal mechanism through which H. pylori infection 

may potentially result in cancer development. In 

addition, there is evidence that suggests that the 

eradication of H. pylori in individuals with gastric 

ulcers may reduce the risk of subsequent gastric cancers 

(Sexton et al., 2020; Shah & Peek, 2021). However, the 

magnitude of this protective effect varies by geographic 

region. In regions with high incidence of the disease, 

such as East Asia, the benefits are more pronounced due 

to the higher baseline risk. Conversely, in populations 

with lower risk, such as those in Western regions, the 

impact of eradication may be comparatively modest. 

In this context, Lee et al. conducted a 

comprehensive meta-analysis, incorporating 22 

published studies with data on 715 incident cases of 

stomach cancer among 48,064 individuals over 340,255 

person-years. The objective of the present study was to 

assess the impact of H. pylori eradication on gastric 

Chemoprevention Agents for 

Prostate Cancer 

Summary Clinical Evidence 

5-Alpha- Reductase Inhibitors 

(5ARIs) 

Finasteride and dutasteride have been demonstrated to 

be efficacious in the prevention of prostate 

malignancies. Notwithstanding the occurrence of 

adverse effects, the FDA has authorized their 

utilization. Observations of males with congenital 5-

alpha-reductase deficiency support their potential 

utility (MOKBEL et al., 2019; Rivero et al., 2018). 

 

Recent clinical trials 

Vitamin E and Selenium 

The SELECT trial (2001) investigated the potential of 

selenium, vitamin E, and their combination in the 

prevention of prostate cancer. Concerns regarding the 

efficacy of selenium dosages, as well as its potential 

implications for diabetes risk, have emerged. A slight 

increase in prostate cancer incidence was observed in 

the vitamin E cohort, contrary to prior expectations 

(Ledesma et al., 2011; MOKBEL et al., 2019). 

 

Selenium and Vitamin E 

Cancer Prevention Experiment 

(SELECT) 

Lycopene 

Lycopene, a carotenoid present in tomatoes, has been 

demonstrated to exhibit efficacy in reducing the 

incidence of prostate cancer. While its antioxidant 

properties contribute to its overall efficacy, its 

anticarcinogenic effects are multifaceted. The 

hypothesis regarding the protection of cellular 

macromolecules is that it is a mechanism (MOKBEL 

et al., 2019; Rivero et al., 2018). 

 

Nutraceutical carotenoid 

Soy 

A correlation has been observed between diets in Asia 

that are abundant in soy and a reduced incidence of 

prostate cancer. Soy isoflavones, which function as 

phytoestrogens, have been demonstrated to possess 

chemopreventative properties with respect to prostate 

cancer. Genistein and daidzein have been shown to 

inhibit cancer cell proliferation through hormonal and 

non-hormonal activities, as evidenced by meta-

analyses (Applegate et al., 2018; Rivero et al., 2018). 

 

Soy isoflavones 

Nonsteroidal Anti-Inflammatory 

Drugs (NSAIDs) 

There is a well-established correlation between 

persistent inflammation and the development of high-

grade prostate cancers. Nonsteroidal anti-

inflammatory drugs (NSAIDs), including aspirin, 

which possess anti-inflammatory properties, inhibit 

cyclooxygenases (COX) enzymes, thereby reducing 

inflammation and prostaglandin production. The 

chemopreventive effects of these compounds have 

been demonstrated by experimental evidence (Rivero 

et al., 2018; Shang et al., 2018). 

 

Inhibition of COX enzymes 

Statins 

Statins have been demonstrated to reduce prostate-

specific antigen (PSA) levels and impede the 

proliferation of prostate cancer cells. While 

epidemiological evidence supports a reduced cancer 

risk, the exact protective mechanisms, whether lipid-

related or non-lipid-related, remain unclear (Craig et 

al., 2022; Rivero et al., 2018). 

 

Lowering PSA levels and 

in vitro inhibition 
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cancer outcomes, and how this benefit may vary based 

on baseline gastric tumor incidence and study 

methodology (randomized trials versus observational 

studies). The findings indicated that individuals who 

underwent H. pylori eradication therapy exhibited a 

significantly reduced risk of developing gastric cancer, 

with a pooled incidence rate ratio of 0.53 (95% 

confidence interval: 0.44-0.64), compared to those who 

did not receive such treatment. 

Aspirin and Non-Steroidal Anti-Inflammatory 

Drugs as Chemoprevention Agents 

The chemopreventive potential of aspirin and other 

non-steroidal anti-inflammatory drugs (NSAIDs) is 

particularly notable in the context of adenocarcinomas, 

a subject that has garnered considerable research 

interest in malignant prevention. A substantial body of 

research has identified a correlation between the 

utilization of aspirin and other nonsteroidal anti-

inflammatory drugs (NSAIDs) and a notable decrease 

in the likelihood of developing cancer. This association 

has been observed to result in a reduction of up to 63% 

in the risk of developing colorectal cancer and an 

approximate 40% decrease in the risk of developing 

breast, lung, and prostate malignancies. However, the 

molecular mechanisms underlying these 

chemopreventive effects remain incompletely 

understood. The efficacy of aspirin and NSAIDs in 

tumor prevention is likely influenced by various factors, 

including the site of the tumor, the specific cancer 

phenotype, and individual variables such as the genetic 

makeup of the host and environmental factors (Shah & 

Peek, 2021; W. H. Wang et al., 2003). 

α-Difluoromethylornithine as Chemoprevention 

Against Gastric Malignancies 

Treatment with α-difluoromethylornithine 

(DFMO), an inhibitor of ornithine decarboxylase, has 

demonstrated efficacy in directly diminishing the 

virulence of H. pylori and reducing the risk of gastric 

dysplasia and carcinoma, as evidenced in studies 

involving Mongolian gerbils (Sierra et al., 2019). The 

mechanism by which DFMO exerts its effect involves 

the reduction of polyamine levels in gastric tissue, 

thereby counteracting the oxidative stress induced by 

polyamines. Experimental studies have further revealed 

that DFMO exerts direct effects on genome stability in 

H. pylori-infected gastric mucosa. This includes 

enhancing DNA repair mechanisms and reducing the 

prevalence of apoptosis-resistant cells with DNA 

damage. The present study investigates the potential of 

DFMO as a chemopreventive agent against H. pylori-

associated gastric carcinogenesis, as evaluated through 

ongoing human clinical trials. Furthermore, DFMO, 

particularly when utilized in conjunction with sulindac, 

has been observed to exert a chemopreventive effect on 

the recurrence of colorectal adenomas, likely 

attributable to its mechanism of polyamine inhibition 

(Shah & Peek, 2021; Sierra et al., 2019). 

Natural Honey as a Chemoprevention of Gastric 

Cancers 

A substantial body of research has underscored the 

effectiveness of natural honey in both the prevention 

and treatment of tumors, with a particular focus on 

stomach cancer. The findings of research conducted on 

dietary habits suggest that the habitual ingestion of 

honey may serve as a preventative measure against the 

development of stomach tumors. Furthermore, honey 

has been observed to induce apoptosis in gastric 

mucosal cells, suggesting a potential therapeutic role in 

the management of gastric malignancies. This apoptotic 

effect may be attributable to the presence of bioactive 

compounds in honey, which warrant further 

investigation to elucidate their precise mechanisms of 

action in cancer prevention and treatment (Abdel-Latif, 

2015). 

Chemopreventive Effect of Resveratrol Against 

Gastric Cancers 

Recent findings indicate that resveratrol, 

recognized for its bactericidal properties, also exhibits 

the capacity to impede cell proliferation in various 

human adenocarcinoma cell lines. However, the precise 

mechanisms underlying these effects remain to be fully 

elucidated. A pivotal mechanism of resveratrol's 

inhibitory action in gastric carcinomas (GCs) appears to 

be the induction of apoptosis through multiple 

pathways. Research has demonstrated that resveratrol's 

apoptotic effect is a direct consequence of its capacity 

to impede cell division (Zulueta et al., 2015). 

Conclusion 

Chemoprevention is a promising strategy for 

mitigating the health risks associated with cancer. The 

notion of leveraging chemoprevention to curtail cancer 

incidence and mortality rates has garnered support, 

attributable to the substantiated efficacy of this strategy 

in diminishing cancer-related fatalities. The 

development of effective chemopreventive strategies is 

contingent upon the identification of key risk factors, 

including genetic predispositions and exposure to 

environmental carcinogens. The broader acceptance 

and implementation of chemoprevention are contingent 

upon the discovery and development of novel agents 

that are both safe and effective. Advancements in this 

field necessitate ongoing research and clinical trials to 

establish a robust arsenal of chemopreventive tools. 
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