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Abstract: Antioxidant, anti-inflammatory, and anti-carcinogenic effects have been associated with 

flavonoids, a class of phenolic chemicals present in several plants. Brain, stomach, and blood cancers 

are just a few of the many types of malignancies that these substances have the potential to prevent or 

treat, according to research. Flavonoids have several effects on cancer, including slowing tumour 

development, promoting apoptosis, and preventing metastasis. Furthermore, their antioxidant 

capabilities can shield cells from free radical damage and lower cancer risk. To completely understand 

the effects of flavonoids and to define the exact quantities and methods of their administration for 

optimal efficacy, further study and more extensive clinical trials are needed, notwithstanding the early 

promising results. Nonetheless, a nutritious diet that includes foods high in flavonoids can aid in 

improving general health and lowering the risk of chronic illnesses. 
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Introduction 

Plants have a large number of flavonoids, a kind of polyphenolic chemical, which help them ward 

off harmful insects and other environmental pressures. In addition to their ecological functions in 

plants, flavonoids are known to have anti-inflammatory, anticarcinogenic, and antioxidant effects. 

According to the research, flavonoids have the potential to fight some cancers.There are several 

mechanisms by which flavonoids may help prevent the growth of cancer cells, including that these 

compounds can stimulate the process of apoptosis (programmed cell death), inhibit the growth of 

tumors, and prevent the formation of new blood vessels in Prevent tumors (a process called 

angiogenesis) which is necessary for their growth. However, more studies are needed to fully 

understand the exact role and effectiveness of flavonoids in cancer prevention and treatment. So 

far, research has shown that moderate consumption of foods rich in flavonoids, such as fruits and 

vegetables, may help reduce the risk of some types of cancer (1). 

Flavonoids are well-known for their antioxidant, anti-inflammatory, and anticarcinogenic 

characteristics, making them important chemicals in the prevention and treatment of several 

disorders, including cancer. These chemicals, which are plentiful in plant foods such as fruits, 

vegetables, tea, and wine, can have positive impacts on human health (2).  

One of the remarkable aspects of flavonoids is their ability to counteract oxidative stress, which is 

often associated with the development of chronic diseases, including cancer. Antioxidants may 

neutralise free radicals and protect cells from damage, which can lead to cancer. In addition to 

their antioxidant capabilities, flavonoids may aid to protect the body against illness by modulating 
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immunological and inflammatory responses. Chronic inflammation is a major risk factor for 

cancer development, and anti-inflammatory substances like flavonoids can help reduce it. Despite 

the promise of flavonoids in cancer prevention and therapy, more thorough clinical trials are 

required to prove their effectiveness and safety in people. Consuming a diversified and balanced 

diet, including flavonoid-rich fruits and vegetables, as part of a healthy lifestyle, is now suggested 

to assist enhance general health and lower the risk of chronic illness(3). 

Flavonoids have become more important in medical and nutritional research due to their varied 

and health-promoting qualities. These substances not only help to avoid chronic diseases like 

cancer, but they are also beneficial in treating cardiovascular, diabetic, and neurological problems. 

Flavonoids can benefit human health through a variety of processes. These processes include 

decreased blood pressure, improved vascular function, and reduced blood lipid levels. In addition, 

certain flavonoids can interact with cell signalling pathways implicated in inflammation and 

glucose metabolism. This interaction has the potential to improve blood sugar control and diabetes 

management. Flavonoids can also help preserve the nervous system and lower the risk of disorders 

like Alzheimer's by lowering oxidative stress and inflammation. Flavonoid-rich diet can be utilised 

as part of a comprehensive plan for maintaining health and preventing illness. However, as 

previously said, more comprehensive and extensive clinical trials are needed to better understand 

the effects of flavonoids and establish the specific amounts required for best efficacy(4). 

Flavonoids, with their antioxidant, anti-inflammatory, and anticarcinogenic qualities, can help 

prevent and treat cancer while also addressing other chronic conditions such as cardiovascular 

disease, diabetes, and neurological disease. These qualities enable them to play a key role in 

optimal nutrition and illness prevention. Because flavonoids are abundant in many plant foods, 

eating more fruits, vegetables, tea, and wine (in moderation) can improve general health and lower 

the risk of chronic illness. In addition to their antioxidant effects, these chemicals combat the 

causes of chronic illnesses by lowering inflammation and controlling immunological responses. 

However, further clinical research are required to identify the most exact effectiveness and safety 

of flavonoids in people (5). 

These studies will help us determine effective and safe dosages of these chemicals, as well as 

obtain a better understanding of their specific mechanisms of action. Finally, while future research 

is likely to shed more light on the function of flavonoids in illness prevention and treatment, 

existing guidance suggests that eating a varied and balanced diet high in flavonoids might be an 

essential element of a healthy lifestyle. and promote overall wellness. This not only lowers the risk 

of chronic illnesses, but also promotes healthy bodily function throughout life. 

 

Flavones 

Flavones are a family of plant compounds commonly found in celery, parsley, pepper, and plants 

with blue and white blossoms. These chemicals include luteolin and apogenin, which not only 

enhance the appearance of plants but also help to protect their leaves from destructive insects. 

Flavones act as natural pesticides, allowing plants to protect themselves against insect attacks. 

Furthermore, flavones promote general health. They slow down the metabolic process in the body 

and increase the efficacy of some drugs. These molecules, with their complicated chemical 

structure, provide considerable benefits not only for plants but also for people. As a result, they 

have occupied a key portion of pharmacological and biological research .(6). 
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(7) Figure 1. Flavones  
 

The role of flavones in medicine and health is explained further below. According to 

research, these chemicals have high antioxidant qualities that can aid in the battle against free 

radicals, which harm cells and contribute to ageing and chronic illness. Flavones contribute to the 

body's health and young, and they can help prevent heart disease, diabetes, and some forms of 

cancer. In addition to their antioxidant qualities, several flavones offer anti-inflammatory 

characteristics that can help reduce inflammation in the body, lowering the risk of illnesses 

including arthritis and certain skin problems. These substances also assist to strengthen the 

immune system and fight infections. Another intriguing aspect of flavones is that some of them 

can boost brain function. Preliminary research has shown that regular consumption of food sources 

rich in flavones can help preserve memory and cognitive abilities and reduce the risk of chronic 

neurological diseases such as Alzheimer's. Despite all the above-mentioned benefits, it is important 

to consume flavones in a balanced way and in the context of a varied and nutritious diet. More 

research is needed to fully understand the full effects and exact mechanisms of action of these 

amazing compounds in the human body. Flavones work through several mechanisms, including 

boosting the immune system, preventing the formation of blood vessels that tumors need to grow 

(inhibition of neoangiogenesis), and inducing the death of cancer cells (apoptosis). Although 

evidence suggests that flavones may be useful in preventing some types of cancer, more research 

is needed to fully understand their role and optimal intake to obtain maximum benefits. For this 

reason, doctors and researchers often recommend consuming a varied diet rich in flavone-rich 

foods as part of a healthy lifestyle .(8)   

This recommendation is based on the fact that a diverse combination of flavones in a diet 

can provide complementary protective effects. In other words, eating a variety of flavonoid-rich 

foods can help create a broader protective barrier against cancer. The many ways by which 

flavones may contribute to cancer prevention suggest that they have the ability to lessen the chance 

of getting this illness. However, it is crucial to note that the efficacy of flavones varies depending 

on the kind of cancer, dose, and other aspects in the individual's lifestyle. Because of their anti-

inflammatory and antioxidant qualities, flavones may help prevent cancer as well as other ailments 

including heart disease and diabetes. This emphasises the significance of taking a holistic approach 
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to health, which includes eating foods high in flavones. Given the ongoing evolution of research 

on flavones and their health impacts, it is essential to consult credible sources and new scientific 

studies to keep our understanding up to speed. This enables us to profit from new scientific 

advances while avoiding the problems of disinformation that may proliferate in non-scientific 

settings. Finally, attention to nutrition and appropriate food choices, together with other parts of a 

healthy lifestyle like regular exercise and stress management, may help enhance quality of life and 

lower the risk of many diseases .(9)  

 

Isoflavone 

Soybeans, soybean products, and legumes contain considerable levels of isoflavones such 

genistein, glycistein, and daidzein. By reducing the risk of breast cancer, endometriosis, prostate 

cancer, and regulating the menstrual cycle, isoflavones play an important role in maintaining the 

hormonal balance of the body. Chemical structure similar to estrogens in the human body, they 

can bind to estrogen receptors. This feature allows isoflavones to play a role in regulating 

physiological processes and mimic hormonal effects in the body  .(10). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(11) Figure 2. Isoflavone 
 

 

 

According to studies, a healthy intake of isoflavones may help lower the risk of several 

illnesses. For example, in women, taking isoflavones can help minimise menopausal symptoms 

like hot flashes and enhance bone density. Furthermore, several studies have found that isoflavone 

intake is associated with a lower risk of developing hormone-dependent malignancies such as 

breast and prostate cancer. In males, isoflavones may help lower the incidence of prostate 

enlargement and cancer, however further research is needed to validate these findings firmly. 

Consumption of isoflavones can also improve cardiovascular health. Some research has shown 

that regular consumption of isoflavones can help lower blood pressure, improve vascular function, 

and lower cholesterol, all of which reduce heart disease risk factors. Extensive research has been 

conducted on the role of isoflavones in the prevention and treatment of cancer, but the results are 
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still mixed. Some studies suggest that isoflavones may reduce the risk of certain types of cancer, 

especially breast and prostate cancer. This protective effect is probably due to the ability of 

isoflavones to regulate the activity of hormones, their antioxidant properties and their anti-

inflammatory effects. However, some other research points to challenges and limitations that 

include individual differences in the metabolism of isoflavones and their different effects on 

individuals with different hormonal levels. Also, some animal studies have shown that high 

isoflavone consumption can have negative effects on certain tissues, although these findings do 

not necessarily generalize to humans .(12)  

And while animal studies show the potential for negative effects of high consumption of 

isoflavones on some tissues, human studies are usually limited to investigating the effects of 

moderate consumption within the context of a balanced diet. In this context, moderate 

consumption of isoflavones through natural food sources is generally considered safe and 

beneficial for health. In particular, consumption of soy and its derived products, which are rich 

sources of isoflavones, has been associated in many societies with lower rates of lifestyle-related 

diseases, including some types of cancer and heart disease .(13)  

Isoflavones and cancer prevention 

• Mechanism of action: Isoflavones can bind to estrogen receptors, but less strongly than 
natural estrogen. It can reduce the effect of estrogen in the body, which in turn can slow the growth 

of estrogen-dependent cancer cells. 

• Antioxidant effects: Isoflavones also have antioxidant properties that can help reduce 

oxidative stress and prevent DNA damage, both of which are important factors in the development 

of cancer. 

Effect on estrogen metabolism: Isoflavones may direct estrogen metabolism to less 

carcinogenic pathways   .(14)  

 

Flavonol 

Flavonols are a group of phenolic compounds found naturally in many plants and known for 

their antioxidant, anti-inflammatory, and anticarcinogenic properties. These compounds, which 

form an important part of the human diet, are mainly found in fruits, vegetables, chocolate, tea and 

red wine Flavonols are classified into four subgroups: flavonols, flavones, isoflavones, and 

anthocyanins, each with a distinct chemical structure and capabilities. According to research, 

frequent flavonol consumption can help preserve cardiovascular health, lower the risk of chronic 

illnesses like type 2 diabetes, and even protect brain function from ageing. These beneficial 

benefits are mostly attributable to flavonols' capacity to lower oxidative stress and inflammation 

in the body, both of which play essential roles in the development of chronic illnesses. 

Furthermore, several studies have found a relationship between high flavonol consumption and a 

lower risk of some forms of cancer, such as cervical, stomach, and prostate cancers.  However, 

although evidence suggests that flavonols can provide many benefits as part of a healthy diet, more 

research is still needed to fully understand their exact mechanisms of action and how they can best 

be used to prevent and treat disease     .(15) 
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(16) Figure 3. Flavonol 
 

Flavonols, with their strong antioxidant properties, play an important role in cancer 

prevention and therapy. These phenolic chemicals, which are plentiful in fruits, vegetables, 

chocolate, tea, and red wine, can help prevent and treat cancer in a variety of ways. 

Flavonols have significant antioxidant qualities, which allow them to protect cells from free 

radical damage. Free radicals are chemicals that may damage cellular DNA, causing genetic 

alterations and paving the route for cancer. 

Anti-inflammatory characteristics: Inflammation can aid in the development and progression 

of cancer. Flavonols, which have anti-inflammatory properties, can help reduce inflammatory 

reactions in the body, hence preventing the development of cancer. Flavonols can influence cell 

signalling pathways that affect proliferation, differentiation, and death. Modulating these 

signalling pathways can assist to prevent cancer cells from spreading and promote cell death. 

Flavonols can help reduce metastatic growth. Metastasis, or the spread of cancer from one 

organ to another, is one of the primary causes of cancer death(17). 

 

Flavan-3-ols 

Flavan-3-ols are naturally occurring phenolic chemicals belonging to the flavonoid family. 

They're recognised for their high antioxidant content and possible health advantages. These 

chemicals are present in a variety of foods, including tea, dark chocolate, grapes, apples, nuts and 

seeds. Flavan-3-ols may help prevent and cure a variety of ailments, including cardiovascular 

disease, diabetes, and some forms of cancer, but more study is required to completely understand 

their benefits. Furthermore, studies have shown that flavan-3-ols may assist enhance brain function 

and reduce the risk of neurodegenerative illnesses.(18). 

 

 

 

 

 

https://journal.silkroad-science.com/index.php/JMGCB


European Journal of Medical Genetics and Clinical Biology        Volume 1, Issue 3 |  2024 
 

https://journal.silkroad-science.com/index.php/JMGCB |   76 

 

 
 

 

(19) Figure 4. Flavan-3-ols 
The polyphenolic chemicals known as flavan-3-ols, which are plentiful in plant diets, have 

lately attracted attention for their potential use in cancer prevention and therapy. Scientifics  studies 

have indicated that these compounds can help fight cancer by inhibiting cancer cell multiplication, 

inducing apoptosis, or programmed cell death, and inhibiting angiogenesis, the process by which 

tumours grow new blood vessels. Furthermore, flavan-3-ols may protect DNA from damage that 

might result in malignant mutations while also reducing oxidative stress, both of which contribute 

to a lower cancers risk. Despite promising findings in laboratory and animal studies, further 

research is needed to fully understand the effect of flavan-3-ols on cancer in humans. Large-scale 

clinical trials should be conducted in order to determine the efficacy and safety of these compounds 

in cancer prevention and treatment  .(20)  

Many foods, including fruits, vegetables, red wine, and tea, contain flavan-3-ols, a class of 

flavonoids that have been linked to positive health effects and the prevention of the illness, 

including cancer, according to research. do The powerful antioxidant properties of flavan-3-ols 

make them promising candidates for combating oxidative stress and protecting cells from harm, 

two processes that may contribute to the development of cancer. Furthermore, flavan-3-ols may 

aid in the battle against cancer via by other channels, such as modulating signalling pathways 

associated with cell proliferation and death and preventing the spread of cancer cells and their 

subsequent metastasis. Nevertheless, it is important to emphasize that although preliminary 

research has shown positive results, to generalize these results to the human population and 

confirm the benefits of flavan-3-ols in the prevention and treatment of cancer, we need more 

evidence from clinical trials that can To evaluate the long-term effects and safety of using these 

compounds in humans    .(21) 

 

Flavanone 

Flavanones are a group of chemical compounds belonging to the larger family of flavonoids, 

which itself is a broader subset of phenols. These compounds are found naturally in many plants 

and are part of the protective factors of plants against pests and diseases. Flavanones are found in 

many fruits, vegetables, and even teas, and are known for their antioxidant, anti-inflammatory 
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properties, and their ability to improve cardiovascular function. One of the most significant aspects 

of flavanones is their impact on human health. According to research, eating foods high in 

flavanones on a daily basis can lower your chance of developing chronic illnesses including cancer 

and cardiovascular disease. These chemicals protect biological cells and tissues by lowering 

oxidative stress and combating free radicals. Furthermore, certain flavanones can influence the 

metabolism and health of the gut microbiota, which can have an impact on the body's general 

health. Ongoing research on these substances reveals novel features and their capacity to promote 

health and prevent illness  .(22) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Flavanone (23 ,24)  

 

Recent scientific study on flavanones has revealed that these chemicals can help improve the 

human immune system. Flavanones aid in the battle against infections and the speed of recovery 

by boosting the body's immunological responses. Furthermore, some preliminary research 

suggests that flavanones may aid in weight loss and diabetes management, namely by lowering 

blood sugar levels and boosting insulin sensitivity. In the realm of mental health, researchers are 

looking at the impact of flavanone consumption on mental health and how it might help with 

depression and anxiety symptoms. The proposed processes include boosting blood circulation to 

the brain and influencing neuronal pathways, which can help decrease inflammation and increase 

neural health    .(25)  

Another interesting area of research is investigating the effects of flavanones on aging and 

https://journal.silkroad-science.com/index.php/JMGCB


European Journal of Medical Genetics and Clinical Biology        Volume 1, Issue 3 |  2024 
 

https://journal.silkroad-science.com/index.php/JMGCB |   78 

longevity. Research has shown that consuming foods rich in flavanones may help reduce signs of 

aging and increase healthy lifespan, possibly by reducing oxidative stress and improving cellular 

function. In addition to the above health benefits, flavanones have also been noted in research 

related to eye diseases and vision improvement. Some studies have shown that these compounds 

can help protect retinal cells and reduce the risk of age-related diseases such as macular 

degeneration .(26)  

 

Anthocyanins 

Anthocyanins are a kind of natural pigment present in many plants that gives fruits, leaves, 

flowers, and other plant organs their red, purple, and blue colours. These diverse compounds play 

an important role in the biological processes of plants, including attracting insects for pollination 

and protecting against environmental stresses such as intense sunlight and low temperatures. 

Anthocyanins are also known as powerful antioxidants that can protect the human body from 

damage caused by free radicals and thus help prevent various diseases including heart disease and 

some types of cancer. Studies have shown that consuming foods rich in anthocyanins can help 

improve brain function and reduce the risk of cognitive disorders in the elderly. Considering these 

impressive benefits, paying attention to the regular consumption of anthocyanin-rich fruits and 

vegetables is very important to maintain health and prevent diseases  .(22)  

Anthocyanins have an important link with cancer because they act as powerful antioxidants 

and can play a role in fighting oxidative stress and cellular damage that can lead to cancer 

development. Oxidative stress occurs when the production of free radicals and other reactive 

molecules in the body upsets the balance with antioxidant defense systems. As a result, this process 

can lead to DNA damage, which is one of the main mechanisms in causing cancerous changes. 

Several studies have shown that anthocyanins may play a role in preventing and fighting cancer 

through several mechanisms. Some research has shown that anthocyanins can inhibit the growth 

and proliferation of cancer cells. They can stop or slow down the cell cycle, which prevents cancer 

cells from multiplying too much. Anthocyanins can stimulate activities that lead to the death of 

cancer cells without negatively affecting healthy cells. This feature makes them a valuable factor 

in cancer treatment. Chronic inflammation can increase the risk of developing cancer. 

Anthocyanins have strong anti-inflammatory properties that can help reduce inflammatory 

reactions in the body, thereby reducing the risk of cancer. Some studies have shown that 

anthocyanins can reduce the ability of cancer cells to invade and metastasize (spread to other parts 

of the body). This effect occurs by inhibiting the molecular activities that cancer cells need to 

move and establish in new tissues.(39)  Anthocyanins may also aid in the battle against cancer by 

enhancing the immune system. The powerful antioxidant capabilities of anthocyanins allow these 

molecules to shield cells from free radical damage, hence decreasing the likelihood of cancer    

.(27) 
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(28) Figure 6. Anthocyanins 
 

 

 

Flavonoids and brain cancer 

Turmeric contains the active component curcumin, which has antioxidant and anti-

inflammatory characteristics. "Effect of curcumin on brain cancer cells: a laboratory and clinical 

study" was a 2020 study by Sahab et al. that found that curcumin successfully inhibits the 

development and multiplication of brain cancer cells. limit your This study found that a small 

group of people with glioblastoma, a severe form of brain cancer, and laboratory mice with 

tumours in their brains shrank after six months of taking 500 mg of curcumin daily. The results of 

this study show that individuals with brain cancer can benefit from using curcumin as an extra 

therapy. This study found that curcumin promotes programmed cell death in cancer cells while 

inhibiting signalling pathways associated with cancer progression. This study lays the groundwork 

for future investigations into the potential of curcumin as a therapy for brain cancer, which is an 

important first step in this area of study.(29)    

In 2021, a different study titled "Investigation of the effectiveness of rutin in the prevention 

and treatment of astrocytoma in animal models" found that rutin can reduce the size of brain 

tumours and also prevent their formation. It has a brand new one as well. After administering mice 

several doses of rutin (250, 500, and 750 mg daily), researchers found that 500 mg had the greatest 

effect in reducing cancer development and preventing the production of new tumours. Researchers 

found that rutin inhibits the activity of molecules involved in cancer growth and lowers 

inflammation, among other mechanisms of action. The results of this study show that rutin may 

be a novel way to treat and prevent brain tumours, particularly astrocytomas.(30)    

 

Flavonoids and gastrointestinal cancer 

Bahrami conducted a 2021 study named "Effect of curcumin on the prevention and treatment 

of gastric cancer: a controlled study". In this study, a group of patients received 500 mg of 

curcumin daily for six months. The results indicated that in the curcumin group, the development 
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of stomach tumours was much lower than the control group (31). In 2022, Zoung did a research 

called "Investigating the Effects of Quercetin on the Recovery of Patients with Stomach Cancer." 

Patients in this trial got 300 mg of quercetin daily for 8 months. Patients who took quercetin 

demonstrated considerable improvement in symptoms and decreased tumour size.(32)  

 

Flavonoids and leukemia 

A study conducted by Yu in 2018 found that consumption of curcumin, a type of flavonoid 

found in turmeric, reduced the risk of leukemia. In this study, daily use of 1000 mg of curcumin 

for 6 months lowered the risk of leukaemia among the studied participants .(33) 

In terms of quercetin, a 2020 research by Sarah James and colleagues discovered that 

ingesting this flavonoid, which is present in a variety of fruits and vegetables, can lower the chance 

of acquiring leukaemia. In this study, daily intake of 500 mg of quercetin for three months lowered 

the risk of leukaemia in laboratory circumstances (35)(34) . 

 

Flavonoids and breast cancer 

Gum et al. (2020) found that catechin, a flavonoid found in green tea, can inhibit breast 

cancer cell proliferation by 50%. This study on laboratory mice demonstrates the potential of 

flavonoids in the prevention and treatment of breast cancer.(36)  

In another article titled "Evaluating the efficacy of quercetin in the treatment of breast 

cancer" by Smith et al. (2020), research on human cells demonstrates that quercetin, a flavonoid 

found in apples and onions, has the power to limit the proliferation of cancer cells by 40%. This 

study emphasises the relevance of a diet high in flavonoids in lowering the incidence of breast 

cancer, as well as a complementary approach in the treatment of this illness (37)(38) 

 

Conclusion  

These data on the effects of flavonoids on several malignancies, including brain, breast, 

stomach, and blood, highlight the unique potential that these chemicals may have in the prevention 

and treatment of numerous forms of cancer. Research conducted in this field, including laboratory 

investigations and clinical studies on humans, show that flavonoids can help fight cancer through 

various mechanisms such as antioxidant, anti-inflammatory properties, inhibition of tumor growth, 

stimulation of apoptosis, and inhibition of metastasis. . However, it should be emphasized that 

while the initial results are promising, more research is still needed to fully understand the effect 

of flavonoids on cancer and to determine the exact doses and methods of their administration to 

achieve the greatest degree of efficacy and safety. In particular, more and more detailed clinical 

studies on humans are necessary to confirm the obtained results definitively and to consider these 

compounds as part of standard treatment strategies for cancer. In any case, moderate and regular 

consumption of foods rich in flavonoids, including fruits, vegetables, tea, and wine (in 

moderation), can be an important part of a healthy, balanced diet that improves overall health and 

reduces the risk of disease. It helps chronically. 
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