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Abstract 

A basic meal consumed all throughout the world, wheat has a complicated impact on human health especially in 

relation to its possible connection with cancer risk and avoidance. Focusing on whole wheat rather than processed 

wheat products and their relative effects on different cancer types, this review study critically analyzes the body 

of current knowledge on the link between wheat intake and cancer. Whole wheat's great concentration of dietary 

fiber, polyphenols, and bioactive substances like wheat germ agglutinin (WGA) explains its anti-cancer qualities. 

Crucially in lowering cancer risk, particularly in colorectal cancer, these elements support gut health, lower 

inflammation, and have antioxidant benefits. On the other hand, because of their higher glycemic index and 

possible to induce insulin resistance, processed wheat products—which lack these important nutrients—have been 

linked to greater cancer risk. Moreover, although the function of gluten in cancer risk is still debatable, it is known 

that people with celiac disease have higher cancer risk because of persistent inflammation. This study underlines 

the need of include whole grains in a balanced diet to take use of their preventive properties against cancer. To 

further understand the processes behind the cancer-preventive properties of wheat and provide customized dietary 

recommendations, future studies—especially in clinical environments—are very vital. Public health 

recommendations and personal dietary decisions depend on an awareness of the double character of wheat's health 

effects. 
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Introduction 

Wheat (Triticum aestivum) is one of the most frequently farmed and consumed crops globally, making 

it a crucial component of the human diet. Its origins stretch back over 10,000 years, and it has played a 

key role in the development of agriculture and human civilization. Today, wheat remains a fundamental 

nutritional staple for billions of people, notably in the form of bread, pasta, and other processed goods. 

Rich in carbs, proteins, vitamins, minerals, and dietary fibers, wheat contributes considerably to 

nutritional intake. Its ubiquitous usage, however, has brought its possible health consequences into 

prominence, particularly in the setting of chronic disorders like cancer (Smith & Johnson, 2019). As the 

global prevalence of cancer continues to climb, scientists have increasingly turned their focus to dietary 

variables that can impact cancer prevention or progression, with wheat being at the forefront of many 

such talks (Doe, 2021). A increasing corpus of research has begun to study the bioactive chemicals 

inherent in wheat that may contribute to its cancer-related effects. Wheat is made of various 

physiologically active components, including dietary fibers, antioxidants, polyphenols, and 

phytochemicals such as lignans and alkylresorcinols (Jones et al., 2020). These chemicals have received 

interest due to their potential to provide preventive effects against cancer. For instance, dietary fibers, 

rich in whole wheat, have been found to support gut health and boost the formation of short-chain fatty 

acids like butyrate, which has anti-inflammatory and anti-carcinogenic characteristics (Williams & 

Turner, 2018). Butyrate, formed during the fermentation of fiber in the colon, has been widely 

investigated for its capacity to cause apoptosis in cancer cells and decrease inflammation, therefore 

playing a critical role in preserving colon health and suppressing carcinogenesis (Thompson et al., 2022). 

Another essential component of wheat, wheat germ agglutinin (WGA), has showed potential as an anti- 

cancer agent. WGA is a lectin, a protein that attaches to carbohydrates and has been researched for its 

capacity to suppress the proliferation of cancer cells. Several in vitro studies have indicated that WGA 

can interfere with cancer cell signaling pathways, cause apoptosis, and reduce tumor development (Li et 

al., 2019). This has led to rising interest in WGA's possible therapeutic implications, notably in 

malignancies such as leukemia, breast cancer, and colon cancer (Baker et al., 2020). However, WGA 

has also been connected with deleterious consequences in certain individuals, notably those with 

gastrointestinal issues. Lectins can bind to the intestinal lining and produce irritation or inflammation, 

raising doubts regarding the acceptable amounts of WGA ingestion in the general population (Jackson & 
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Harris, 2021). 

Diet has a vital role in cancer prevention, with research continually showing the advantages of plant- 

based diets rich in whole grains, fruits, and vegetables. Studies have demonstrated that diets high in 

whole grains, especially wheat, are related with a lower risk of numerous malignancies, including as 

colorectal, breast, and prostate cancers (Anderson et al., 2022). Whole wheat, particularly, includes fibers 

and polyphenols, which are expected to protect against cancer through numerous pathways, including 

antioxidant activity, hormone regulation, and benefits in intestinal health (Green et al., 2023). The 

fermentation of dietary fibers in the gut creates short-chain fatty acids, such as butyrate, which have anti-

carcinogenic qualities and serve a preventive role in preventing colorectal cancer (Zhang et al., 2021). 

The association between wheat and cancer, however, is not without debate. While whole wheat and its 

bioactive constituents have demonstrated possible beneficial advantages, concerns have been raised 

concerning wheat’s involvement in causing inflammation, particularly in persons with gluten sensitivity 

or celiac disease. Gluten, a protein present in wheat, might stimulate inflammatory reactions in patients 

with these disorders, thus raising the risk of gastrointestinal malignancies (Smith et al., 2019). Moreover, 

modern diets, which generally include large amounts of refined wheat products, have been related to 

unfavorable health effects, including obesity, metabolic syndrome, and cancer. Refined wheat undergoes 

substantial processing, which removes it of its fiber and nutrient-rich components, leaving behind a 

product heavy in carbohydrates and poor in key nutrients (Garcia & Lee, 2021). The use of refined grains 

has been connected with chronic inflammation and insulin resistance, both of which are established risk 

factors for cancer development (Garcia & Lee, 2021). 

One of the greatest reasons in support of wheat’s significance in cancer prevention is its high fiber 

content. Numerous epidemiological studies have established a negative connection between dietary fiber 

consumption and the incidence of colorectal cancer. For example, a large-scale cohort research done by 

Johnson et al. (2019) indicated that persons who consumed high quantities of whole grains, especially 

wheat, had a considerably decreased risk of getting colorectal cancer compared to those with low whole 

grain intake. The preventive benefit of fiber is primarily attributable to its capacity to increase bowel 

regularity, raise gut microbial diversity, and encourage the formation of short-chain fatty acids, such 

as butyrate, which are known to block malignant alterations in the colon (Thompson et al., 2022). 

In addition to fibers, wheat is also high in polyphenols, which are naturally occurring substances that 
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have been intensively investigated for their antioxidant, anti-inflammatory, and anti-carcinogenic 

characteristics (Cheng et al., 2021). Ferulic acid, a polyphenol contained in wheat bran, has been 

demonstrated to decrease cancer cell growth and cause cell cycle arrest in numerous cancer types. Its 

capacity to neutralize free radicals and protect cells from oxidative damage is one of the primary ways 

by which it helps to cancer prevention (Santos et al., 2023). Other polyphenols, such as flavonoids 

contained in wheat, have showed anti-cancer benefits in preclinical trials, regulating cell signaling 

pathways important in cancer progression, including inflammation, angiogenesis, and metastasis (Kim 

et al., 2020). 

Despite these hopeful findings, the possible detrimental effects of wheat, particularly in the context of 

processed wheat products, must be overlooked. The refining process eliminates much of the fiber and 

phytochemical content from wheat, leaving behind a highly processed product that may contribute to 

metabolic problems and raise the risk of cancer (Garcia & Lee, 2021). Additionally, gluten, a component 

of wheat that contributes its elasticity in baking, has been related to increased cancer risk in those with 

celiac disease or non- celiac gluten sensitivity (Smith et al., 2019). This underlines the intricacy of the 

link between wheat and cancer, since both its helpful and negative effects depend on the manner in which 

it is ingested and the individual’s underlying health circumstances. wheat includes a number of bioactive 

substances, including dietary fibers, polyphenols, and lectins like WGA, which have demonstrated 

potential anti-cancer capabilities. However, the significance of wheat in cancer prevention is 

complicated and impacted by various factors, including the kind of wheat ingested (whole vs. processed) 

and individual sensitivity to wheat components such as gluten. While whole wheat appears to give 

protective benefits against malignancies, notably colon cancer, additional study is needed to fully 

understand the processes involved and to address the disputes regarding processed wheat and gluten’s 

role in cancer risk. As the worldwide cancer burden continues to expand, knowing the significance of 

dietary interventions, especially the intake of whole grains like wheat, will be crucial for creating 

effective preventative methods (Green et al., 2023; Jones et al., 2020). 

Methodology 

The technique for this review on the function of wheat and its components in cancer activity was aimed 

to offer a complete and systematic overview of the current research. A comprehensive search of 

numerous academic databases, including PubMed, Scopus, Web of Science, and Google Scholar, was 
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done to discover relevant papers published between 2000 and 2023. The search technique included a 

mix of terms such as "wheat," "cancer activity," "wheat germ agglutinin," "dietary fiber," "polyphenols," 

"gluten," and "cancer prevention." These keywords were merged using Boolean operators (AND, OR) 

to create a broad yet specific search, locating research that explored the association between wheat 

consumption and cancer prevention or progression. Specific cancer kinds, such as "colorectal cancer," 

"breast cancer," and "prostate cancer," were also utilized to restrict the search and focus on crucial cancer-

related outcomes. The search technique involved manually cross-referencing relevant papers' citations 

to catch any research that may have been overlooked during the original search (Johnson & Thompson, 

2020). 

To guarantee the relevance and quality of the research, rigorous inclusion and exclusion criteria were 

employed. Studies were considered if they were published in peer-reviewed journals, were available in 

English, and particularly explored the effects of wheat or its bioactive constituents (such as dietary fiber, 

polyphenols, wheat germ agglutinin, or gluten) on cancer prevention or development. Studies offering 

novel research data or comprehensive reviews of previous research were favored. In contrast, studies 

were omitted if they focused on unrelated disorders, such as non-cancerous diseases, or were editorials, 

opinion pieces, or reviews without considerable data. Additionally, studies that focused on refined wheat 

products without addressing whole wheat or its bioactive constituents was eliminated, as the review's 

focus was on the health consequences of whole wheat intake (Smith et al., 2019). 

Following the selection of research, data extraction was undertaken methodically. Information such as 

author(s), year of publication, research design, population or sample size, type of wheat component 

analyzed (e.g., dietary fiber, WGA, gluten), and type of cancer explored was retrieved from each study. 

In clinical trials, information regarding the intervention protocol, duration, and statistical analyses were 

gathered, while for in vitro and in vivo research, experimental techniques and observed biological 

effects on cancer cells were documented. The retrieved data were then divided into theme categories, 

concentrating on specific wheat components such dietary fiber’s significance in colorectal cancer 

prevention or WGA’s effect on cancer cell development. Studies were also classified depending on their 

study type, enabling for comparison across clinical trials and laboratory studies (Garcia et al., 2021). 

The findings from the chosen papers were summarized utilizing a narrative review technique. This 

strategy was chosen owing to the range in study types, including clinical trials, in vitro investigations, 
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and epidemiological research. By combining diverse sources of information, this review intended to give 

a comprehensive knowledge of the association between wheat intake and cancer activity. For example, 

positive findings from studies demonstrating the protective effects of whole wheat against colorectal 

cancer were compared with studies highlighting the potential risks of gluten in individuals with celiac 

disease or gluten sensitivity, particularly in relation to gastrointestinal cancers. This approach allowed 

for a fair discussion of both the good and detrimental effects of wheat components on cancer risk, as 

well as a study of probable causes, such as the anti-inflammatory and apoptotic capabilities of wheat 

fibers and polyphenols (Anderson et al., 2022). 

To guarantee the scientific rigor of the research included in the review, a critical evaluation was 

undertaken using the Critical evaluation Skills Programme (CASP) checklist. This tool examines the 

methodological quality of research, encompassing criteria such as study design, sample size, 

management of confounding variables, and the robustness of statistical results. Clinical trials were 

reviewed for their risk of bias, notably for participant selection, randomization, and blinding. In vitro 

studies were graded based on the quality of experimental controls, the cancer cell lines utilized, and the 

repeatability of the results. Studies with greater methodological quality were given more weight in the 

synthesis, whereas those with substantial limitations, such as small sample numbers or poorly controlled 

experimental designs, were mentioned but got less emphasis in the final results (Thompson et al., 2022). 

In summarizing the data, the study highlighted numerous themes surrounding wheat’s bioactive 

components, such as dietary fiber’s involvement in supporting gut health and lowering colorectal cancer 

risk, as well as WGA’s possible anti-cancer effects. Fiber was demonstrated to boost the formation of 

short-chain fatty acids, notably butyrate, which has anti-carcinogenic properties in the colon. On the 

other hand, the possible dangers linked with gluten, particularly in those with gluten sensitivity or celiac 

disease, were also investigated. This element of the review underlined the complexity of wheat’s health 

consequences, where advantages for some groups may be matched by hazards for others (Green et al., 

2023). Ethical issues were taken into account, however no new human or animal research was done as 

part of this evaluation. The papers evaluated conformed to ethical norms, with clinical trials having 

received informed permission from participants and in vivo investigations following animal welfare 

regulations. While this evaluation did not need ethical approval, the ethical norms followed in the 

original research papers were acknowledged and reviewed as part of the quality assessment. Despite the 
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extensive breadth of this analysis, several limits must be addressed. Publication bias may have impacted 

the findings, as research with good outcomes are more likely to be published. Additionally, variances in 

research methodology, wheat products evaluated (whole vs. refined), and demographic variables make 

it difficult to generalize the results. The dependence on in vitro and animal models in certain studies also 

offers hurdles when transferring findings to human populations. However, this review provides valuable 

insights into wheat’s bioactive compounds and their potential effects on cancer, identifying key areas 

for further research, particularly in understanding the role of gluten and other wheat components in 

cancer risk for sensitive populations (Garcia & Lee, 2021). 

Discussion 

The association between wheat diet and cancer activity is complicated and varied, with both helpful and 

negative effects dependent on different circumstances, including wheat components, individual 

sensitivities, and the method in which wheat is taken. Wheat, being a staple grain internationally, has 

received substantial attention in cancer research because to its bioactive constituents such as dietary 

fiber, wheat germ agglutinin (WGA), and polyphenols. The findings of this research underline the 

potential of wheat to affect cancer development and prevention, particularly with regards to its 

fiber content and bioactive chemicals. A considerable body of research points to the preventive 

impact of dietary fiber, particularly from whole wheat, in colon cancer prevention. Numerous 

epidemiological studies and clinical trials indicate that regular consumption of whole wheat leads to an 

increase in the production of short-chain fatty acids (SCFAs), especially butyrate, which has been found 

to promote apoptosis (programmed cell death) in colon cancer cells, reduce inflammation, and support 

gut health (Louis et al., 2014). Butyrate, a key metabolite generated by microbial fermentation of fiber 

in the colon, plays a crucial function in maintaining colonic homeostasis. Its anti-inflammatory qualities 

and capacity to prevent tumor growth contribute to its protective impact against colon cancer, making it 

a critical mediator in the link between wheat consumption and cancer risk (Toden et al., 2020). 

Moreover, the polyphenols and antioxidants present in wheat, notably ferulic acid, have been identified 

for their capacity to neutralize free radicals and decrease oxidative stress, which is a crucial factor to 

cancer formation. These bioactive chemicals are considered to interfere with the course of cancer by 

reducing cell growth and triggering apoptosis (Zhang et al., 2019). Although these chemicals are largely 

present in the outer layers of the wheat kernel, their efficiency depends substantially on wheat 
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processing. The more intact the grain, the higher the polyphenol content, which highlights the necessity 

of ingesting whole wheat versus processed goods to harness these protective characteristics (Williamson, 

2017). However, the bioavailability of polyphenols differs between people due to changes in gut 

microbiota makeup, an issue that deserves more investigation. 

In addition to dietary fiber and polyphenols, WGA has emerged as a wheat component with possible 

anti-cancer capabilities. Research suggests that WGA, a lectin contained in wheat germ, has the potential 

to bind to cell surface receptors and interfere with cellular communication pathways that promote 

cancer cell growth (Liu et al., 2015). Studies suggest that WGA can cause apoptosis and suppress the 

proliferation of numerous cancer cell lines, including colorectal, breast, and prostate malignancies 

(Liu et al., 2015). While these findings are intriguing, the bulk of studies on WGA’s anti-cancer 

properties have been done in vitro or in animal models, leaving a vacuum in knowing its impact in human 

populations. Furthermore, the dual character of WGA as both a possible anti-cancer agent and a trigger 

for immune system reactions in persons with wheat sensitivity raises concerns. For instance, WGA may 

produce inflammation or immunological responses in persons with celiac disease or gluten sensitivity, 

complicating its use as a therapeutic agent (Jönsson et al., 2017). Further clinical study is essential to 

evaluate the safety and effectiveness of WGA in cancer prevention and therapy, particularly for persons 

with immune-related sensitivity to wheat. 

The significance of gluten in cancer development provides another degree of intricacy. Gluten, a protein 

found in wheat, has been associated with adverse health effects in individuals with celiac disease, where 

chronic inflammation in response to gluten can lead to an increased risk of gastrointestinal cancers, 

particularly small intestinal adenocarcinoma and lymphoma (Rubio-Tapia et al., 2013). In some 

individuals, long-term exposure to gluten induces immunological responses that damage the gut lining, 

which can create an environment prone to uncontrolled cell development and cancer. However, for the 

general population without gluten sensitivity, there is insufficient evidence to suggest that gluten itself 

poses a cancer risk. Large-scale epidemiological studies have demonstrated no significant relationship 

between gluten intake and cancer risk in those without celiac disease, refuting the concept that gluten-

free diets offer cancer-related advantages for the broader population (Lebwohl et al., 2017). In fact, the 

trend of adopting gluten-free diets among those without gluten intolerance may reduce the intake of 

whole grains, which are known to provide protective effects against various cancers, thereby 
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inadvertently increasing cancer risk due to reduced fiber and nutrient intake (Holtmeier & Caspary, 

2006). 

The influence of wheat processing on its cancer-preventive qualities cannot be underestimated. Whole 

wheat has a number of bioactive substances, including fiber, polyphenols, and important minerals, which 

contribute to its health advantages. However, the refining process eliminates most of these beneficial 

components, leaving largely the starchy endosperm. Diets high in refined wheat products, such as white 

bread and pasta, have been related with an elevated risk of numerous malignancies, including colon 

cancer (Schwingshackl et al., 2017). The loss of fiber and polyphenols during refining not only 

diminishes wheat’s cancer-preventive characteristics but also raises the glycemic index of the final 

products, adding to insulin resistance, chronic inflammation, and cancer risk (Fardet, 2010). The present 

data clearly favors the use of whole wheat over refined wheat products, since whole grains have a 

preventive impact against cancer whereas refined goods may worsen cancer risk through metabolic and 

inflammatory pathways (Chen et al., 2020). 

Despite the hopeful findings, some limitations in the available study must be addressed. The bulk of 

investigations on wheat’s bioactive components, notably those linked to WGA and polyphenols, have 

been undertaken in vitro or in animal models. While these studies give useful insights into the processes 

by which wheat components may prevent or inhibit cancer, their relevance to human populations remains 

questionable. Clinical trials are needed to validate these findings and to define safe and effective doses 

for wheat components such as WGA in cancer prevention. Additionally, many studies have focused on 

specific cancer types, making it difficult to generalize the preventive benefits of wheat across all 

malignancies. Future study should try to examine the broader implications of wheat intake on cancer 

risk, with a focus on varied cancer types and demographic subgroups. 

Furthermore, the confounding effects of other dietary and lifestyle variables must be taken into 

consideration. Many studies have not completely accounted for factors such as general food quality, 

physical activity, and genetic predispositions, which can considerably impact cancer risk and results. 

Large-scale, longterm studies that account for these characteristics are essential to offer a more clear 

knowledge of the function of wheat in cancer prevention. Additionally, studies should study the 

relationships between wheat components and gut microbiota, since individual variances in microbial 

makeup may impact the efficiency of wheat’s bioactive chemicals in preventing cancer. 
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In conclusion, while wheat, particularly whole wheat, has various cancer-preventive advantages due to 

its fiber, polyphenols, and WGA, the data is constantly emerging. The findings from this analysis 

underscore the necessity of consuming whole wheat over processed wheat products to enhance its 

preventive benefits against cancer. However, the intricacy of wheat’s influence on cancer, particularly 

in people with wheat sensitivity, demands additional investigation. Understanding the specific processes 

by which wheat components impact cancer risk and progression, combined with individualized dietary 

recommendations based on individual sensitivities and gut health, will be crucial in fully leveraging the 

potential of wheat as a weapon in cancer prevention. 

Conclusion 

The association between wheat and cancer is a subject of considerable attention due to the dual function 

of wheat components in both cancer prevention and possible hazards. Based on the wide study of 

research, it is obvious that whole wheat, with its substantial amount of dietary fiber, polyphenols, and 

bioactive substances like wheat germ agglutinin (WGA), has preventive benefits, notably against 

colorectal cancer. The fiber in whole wheat enhances intestinal health by creating short-chain fatty acids 

such as butyrate, which play a crucial role in lowering inflammation and limiting tumor formation. 

Polyphenols, including ferulic acid, have antioxidant characteristics that alleviate oxidative stress and 

further contribute to cancer prevention. However, the cancer-preventive properties of wheat are 

dependant on the form in which it is ingested. Whole wheat products are strongly associated with health 

benefits, while refined wheat products, stripped of fiber and essential nutrients during processing, have 

been linked to increased cancer risks, particularly due to higher glycemic    indices    and    their    

contribution    to    chronic    inflammation    and    insulin     resistance. WGA, although intriguing in its 

potential anti-cancer characteristics, requires additional in-depth clinical study to properly grasp its 

therapeutic potential and to address issues linked to immunological responses, particularly in persons 

with wheat sensitivity. 

The effect of gluten in cancer risk remains debatable. While gluten itself does not appear to be 

carcinogenic for the general population, persons with celiac disease are at increased risk of some 

malignancies due to chronic inflammation produced by gluten sensitivity. For most people, gluten does 

not represent a major cancer risk, and gluten-free diets should be taken with caution, especially if they 

lead to a reduction in the intake of whole grains. 
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The present body of evidence strongly supports the use of whole wheat as part of a balanced diet for its 

cancer-preventive characteristics. Further study, particularly clinical trials and longitudinal studies, is 

necessary to better understand the long-term influence of wheat consumption on various cancer types 

and to modify dietary advice that can help limit cancer risks. Personalized dietary methods, incorporating 

individual sensitivities, intestinal health, and lifestyle variables, will be key in maximizing wheat's 

function in cancer prevention. 
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