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Abstract: 

 

The stability of the gut barrier is very important for keeping the gut healthy and stopping dangerous 

substances from getting into the bloodstream. Several diseases, including cancer, have been linked 

to the gut barrier being broken. Live bacteria called probiotics that are good for the host have been 

shown to have the ability to improve the gut barrier and lower the risk of cancer in the 

gastrointestinal system. This review looks at how probiotics affect the health of the gut barrier and 

what that might mean for preventing cancer. Researchers have found that probiotics strengthen the 

connections between intestine cells, encourage the production of protective mucins, and change 

the make-up and balance of the gut bacteria. These processes help keep the gut barrier strong and 

stop harmful chemicals from getting into the bloodstream. Probiotics may help lower the chance 

of cancer by reducing inflammation throughout the body and protecting the GI tract from harmful 

substances. But more study is needed to fully understand the benefits of different probiotic strains, 

the best amounts to take, and how they affect the health of the gut barrier. Understanding how 

probiotics, the health of the gut barrier, and the risk of cancer all work together can help us come 

up with new ways to avoid and treat cancer. 
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Introduction: 

 

Gut Microbiota Modulation is the ability of probiotics to change the make-up and function of the 

gut microbiota, which is the group of microorganisms that live in a person's digestive system. This 
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subtopic is about learning how probiotics can change the balance of bacteria, fungus, viruses, and 

other microorganisms in the gut and how these changes can affect the growth and spread of cancer. 

The gut microbiota is very important for keeping general health. It helps control the immune 

system, digest food, absorb nutrients, and even keep your mind healthy. New study shows that 

dysbiosis, which is an imbalance or change in the gut microbiota, may be linked to many diseases, 

including cancer. Probiotics are live bacteria that help the health of the person when they are 

eaten in the right amounts. They can add good bacteria to the gut flora or help the good bacteria 

that are already there grow and work better. By doing this, probiotics can help establish a healthy 

balance in the bacteria of the gut and help it work well 1-4. In terms of cancer, gut flora regulation 

by probiotics is being looked into to see if it could affect how cancer starts and grows. Some 

studies have shown that certain types of probiotics can help the body's immune system fight 

cancer cells, stop tumors from growing, and even make cancer treatments like chemotherapy and 

immunotherapy work better. Also, it has been found that the gut bacteria makes chemicals that can 

either help or hurt the growth of cancer cells. Probiotics can change the way these metabolites are 

made, which could make the climate less friendly for cancer cells or decrease the production of 

harmful chemicals that can lead to tumors 5-11. Understanding how probiotics change the gut 

microbiota and how that affects the growth and spread of cancer is important for coming up with 

new ways to avoid and treat cancer. More study is needed to find out which probiotic types work 

best against cancer, how much of them to take, and what molecular processes are at work. 

Gut Microbiota Modulation 

 

It means that probiotics can change the make-up and function of the gut microbiome, which is the 

group of microorganisms that live in a person's digestive system. This subtopic is about learning 

how probiotics can change the balance of bacteria, fungus, viruses, and other microorganisms in 

the gut and how these changes can affect the growth and spread of cancer. The gut microbiota is 

very important for keeping general health. It helps control the immune system, digest food, absorb 

nutrients, and even keep your mind healthy. New study shows that dysbiosis, which is an 

imbalance or change in the gut microbiota, may be linked to many diseases, including cancer. 
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Probiotics are live bacteria that help the health of the person when they are eaten in the right 

amounts. They can add good bacteria to the gut flora or help the good bacteria that are already 

there grow and work better. By doing this, probiotics can help establish a healthy balance in the 

bacteria of the gut and help it work well. In terms of cancer, gut flora regulation by probiotics is 

being looked into to see if it could affect how cancer starts and grows. Some studies have shown 

that certain types of probiotics can help the body's immune system fight cancer cells, stop tumors 

from growing, and even make cancer treatments like chemotherapy and immunotherapy work 

better. Also, it has been found that the gut bacteria makes chemicals that can either help or hurt 

the growth of cancer cells. Probiotics can change the way these metabolites are made, which could 

make the climate less friendly for cancer cells or decrease the production of harmful chemicals 

that can lead to tumors 8-12. 

Effect of probiotics in maintenance of gut microbiota: 

More study is needed to find out which probiotic types work best against cancer, how much of 

them to take, and what molecular processes are at work.  

Immune System Modulation:  

Researchers are looking into how probiotics affect the immune system to improve the immune 

system's response to cancer cells and possibly stop tumor growth. Immune System Modulation is 

the ability of probiotics to work with and change the immune system. This is especially true 

when it comes to boosting the immune system's reaction to cancer cells and possibly stopping 

tumor growth. This subtopic looks at how probiotics and the immune system work together in the 

fight against cancer. The immune system is very important for finding and getting rid of abnormal 

cells, like cancer cells. But cancer cells can find ways to avoid being found and killed by the 

immune system. This lets them grow and spread. Researchers are looking into how probiotics can 

change the immune system to make it better able to find and kill cancer cells and stop tumors 

from growing. Immune cells like lymphocytes, macrophages, and dendritic cells can interact with 

probiotics in different ways. They can cause the body to make more immunity-regulating 

chemicals, like cytokines and chemokines, which control how immune cells work and talk to 

each other. Probiotics can also make natural killer (NK) cells work better and make more of 

them. NK cells are specialized immune cells that play a key role in finding and killing cancer 

cells. Probiotics can also change how the immune system's pro-inflammatory and 
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anti-inflammatory reactions work together. Cancer is more likely to start or get worse if there is a 

lot of chronic inflammation. Probiotics have been shown to help the immune system work better 

by calming down too much inflammation and boosting anti-inflammatory messages. This makes it 

hard for cancer cells to grow. In animal models, studies have shown that certain types of 

probiotics can help the immune system fight cancer cells better. They have been shown to increase 

the number of immune cells that attack tumors, boost the killing activity of immune cells, and 

encourage the development of a memory response that can protect against cancer coming back for a 

long time. But it's important to remember that the immune system's reaction to cancer is 

complicated and has many parts. Also, how probiotics and the immune system work together in 

the setting of cancer is still being studied. More research is needed to figure out how probiotics 

change the immune system's reaction to cancer, find the most effective probiotic strains, and figure 

out the best doses for getting therapeutic effects 13-21. 

Probiotics affecting the immune system in cancer development: 

Anti-inflammatory Effects: This section looks at how probiotics reduce inflammation, which is 

closely linked to the growth of cancer, and how they do this. 

Anti-inflammatory effects relate to probiotics' ability to reduce inflammation, which is closely 

linked to the development of cancer, and to knowing how they do this. This subtopic looks at how 

probiotics can change the way the body responds to inflammation and could possibly help prevent 

or treat cancer 22. 

Inflammation is a normal way for the body's immune system to protect itself from dangerous things 

like infections or damaged tissues. But inflammation that lasts for a long time can help cancer start 

and spread. It makes an environment that encourages cell growth, genetic changes, and the growth 

of new blood vessels, all of which are signs of cancer 23. 

Researchers have looked into how probiotics might be able to control inflammation by reducing 

it. They can change the balance between pro-inflammatory and anti-inflammatory messages, 

which helps reduce inflammation that lasts too long or is too strong. One way that probiotics reduce 

inflammation is by making things like short-chain fatty acids (SCFAs). SCFAs are waste products 
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that are made when probiotics react in the gut. They have been shown to stop the production of 

pro-inflammatory cytokines and increase the release of anti-inflammatory cytokines. This changes 

the immune reaction to be less inflammatory. Probiotics can also improve the performance of the 

gut barrier, which is important for stopping dangerous substances from getting into the 

bloodstream from the gut. When the barrier between the gut and the rest of the body is broken, it 

can cause systemic inflammation, which can lead to many illnesses, including cancer. Probiotics 

help keep the gut barrier strong, which makes it harder for pro-inflammatory molecules to get into 

the bloodstream and reduces the body's inflammatory reaction. Probiotics can also work with 

immune cells like macrophages and dendritic cells, changing how they become active and causing 

them to send out more anti-inflammatory messages. They can also stop the activity of nuclear 

factor-kappa B (NF-B), which is a key transcription factor in how inflammation is controlled 21-

31. 

Table. 1. Impact of probiotics in different health conditions: 

 

Health Condition Impact of Probiotics 

Digestive Health Greater nutrition absorption and improved digestion 

 Improvement of digestive issues 

 Lessening of irritable bowel syndrome symptoms 

 Relief from constipation 

 Prevention of antibiotic-associated diarrhea 

Immune System Enhanced immunological response 

 Lower prevalence and severity of allergies 

 Lower risk of respiratory infections 

 Changing the immune system in autoimmune diseases 

 Protecting against gut infections 

Women's Health Preventing and treating vaginal infections 

 Less chance of getting an illness in the urine tract 

 Helps keep the pH balance in the vaginal area 

 Getting rid of the signs of yeast infections 

Mental Health Potential change in mood problems 

 A drop in worry and depression signs 

 Changes in the gut-axis brain 

 Help for mental health and brain ability 

Cardiovascul

ar Health 

Lowering of blood pressure - Better lipid profiles 
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 Possible protection against atherosclerosis; improved vascular function; 
effects on 
Inflammation 

 Less germs in the mouth and less plaque 

 How to keep gum disease from happening and how to treat it 

 Fresher breath; 

Oral Health Support for oral mucosal health; 

 Lessening of eczema and atopic dermatitis signs; 

 Possible change in acne; 

 Better wound healing; 

Skin Health Diaper rash prevention and treatment; 

 Changing the immune system in autoimmune diseases 

 Protecting against gut infections 

 Preventing and treating vaginal infections 

Probiotics may make it harder for cancer to grow and spread by reducing chronic inflammation. 

Even though more research is needed to fully understand the exact mechanisms and best probiotic 

strains, several animal and in vitro studies have shown promising results, which suggests that 

probiotics could be used to help avoid and treat cancer. Even though probiotics may be able to 

control inflammation and lower the risk of cancer, they should not be thought of as a cure for 

cancer on their own. Along with standard cancer treatments and healthy living choices, they can 

be thought of as part of a complete plan to lower inflammation and improve general health. 

Metabolism and Metabolites: Knowing how probiotics affect how nutrients are broken down and 

how they make metabolites that can change how cancer cells act, such as through apoptosis, cell 

cycle control, and angiogenesis. Metabolism and metabolites are terms for the ways that probiotics 

change how the body uses nutrients and make chemicals that can change how cancer cells act. This 

subtopic looks at how probiotics can change metabolism and make bioactive molecules that affect 

important parts of cancer cell biology, such as apoptosis (cell death), cell cycle control, and 

angiogenesis (formation of new blood vessels). 

Probiotics can change the way nutrients are used in many ways. They can make it easier for the 

body to digest and absorb things like carbohydrates, proteins, and fats, which leads to better use 

of nutrients. Probiotics can also make enzymes that break down complicated molecules, which 

makes them easier for the body to absorb and use. 

As probiotics break down nutrients, they make byproducts like short-chain fatty acids (SCFAs), 

vitamins, polyamines, and other bioactive chemicals. These molecules can change how cancer 

cells act in different ways22-35. 
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SCFAs, such as butyrate, propionate, and acetate, are an important group of chemicals that are 

made by bacteria. SCFAs are important for keeping the intestines healthy and have been shown to 

change the way cancer cells act. For example, butyrate has been shown to cause apoptosis, stop 

cancer cells from growing, and control how the cell cycle goes. SCFAs can also change the 

immune reaction, improve the function of the gut barrier, and lower inflammation. All of these 

things can affect how cancer starts and grows. Some vitamins, like folate, B vitamins, and vitamin 

K, are made by probiotics. These vitamins are important for the health of cells and the body as a 

whole. These vitamins help make, fix, and control DNA, and the amount of them in the body can 

change how cancer cells act. Probiotics also make polyamines, which are a type of substance. 

They are involved in cell growth, cell division, and cell death. Probiotics can change how much 

polyamines are made and how much is available. This may affect how cancer cells grow and live 

25-37. 

Also, probiotics can make other useful molecules like bacteriocins and exopolysaccharides, which 

have shown that they might be able to fight cancer. Bacteriocins are antimicrobial peptides that 

are made by probiotics. They can stop the growth of harmful bacteria, like those that can lead to 

cancer, by stopping the production of new proteins. Exopolysaccharides made by bacteria have 

been shown to affect the immune system and fight cancer. 

Probiotics effect on metabolism of cancer cells 

 

It gives some ideas about how probiotics might affect the growth, spread, and treatment of cancer. 

But it's important to remember that different probiotic types and their products may have different 

effects on cancer cells. More research needs to be done to figure out the exact processes and find 

the best strains and metabolites for specific cancer treatments. 

Gut Barrier Integrity: Looking at how probiotics affect the operation of the intestinal barrier, stop 

the movement of harmful substances, and possibly lower the risk of cancer in the digestive system. 

Gut Barrier Integrity is the ability of probiotics to keep the gut barrier in good shape and help it 

work well. This subtopic is about learning how probiotics can improve the gut barrier, stop 

dangerous substances from getting into the bloodstream from the gut, and possibly lower the risk 

of developing cancer in the GI tract.  
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Probiotics have been shown to improve the health of the gut barrier. They can help strengthen the 

tight links between intestine cells, which are what keep the barrier from breaking down. Probiotics 

help the body make proteins that make these tight junctions. This makes it harder for dangerous 

chemicals to get through the gut lining 1-5. 

Probiotics can also help the body make more mucins. Mucins are protective proteins that form a 

physical layer on the surface of the intestines. Mucins help keep the gut epithelial cells from 

coming into direct touch with the luminal fluids, which can contain dangerous bacteria and their 

toxins. Probiotics can help keep the health of the gut barrier by making the body make more mucus. 

Also, probiotics can change the make-up and balance of the gut flora, which is an important part 

of how the gut barrier works. Certain dangerous bacteria or an imbalance in the gut flora 

(dysbiosis) can damage the gut barrier and raise the risk of inflammation, disease, and even cancer. 

Probiotics can help restore a healthy balance of gut bacteria by stopping the growth of dangerous 

bacteria and encouraging the growth of good bacteria. This may help maintain the integrity of the 

gut barrier 11,36,37. 

Probiotics help keep the gut barrier strong so that dangerous substances like bacteria, toxins, and 

chemicals that cause inflammation don't get into the bloodstream. This can lower the risk of cancer 

in the gut by reducing overall inflammation and the chance that harmful substances will get into 

the stomach tract. 

Even though more research is needed to figure out the link between a healthy gut barrier, 

probiotics, and preventing cancer, studies in both experimental and clinical settings have shown 

hopeful results. Understanding how probiotics affect the health of the gut barrier and how they 

might lower the risk of gastrointestinal cancers can help come up with new ways to avoid and treat 

cancer. 

Conclusion: 

In conclusion, the fact that probiotics can change the integrity of the gut barrier is a hopeful way 

to lower the risk of cancer in the GI system. Probiotics have been shown to help keep a strong gut 

barrier by strengthening tight junctions, increasing mucin production, and restoring a healthy 

balance in the gut flora. By stopping dangerous substances from getting into the bloodstream, 

probiotics may reduce inflammation and protect the GI tract from the effects of these substances 

that could cause cancer. 
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Even though study is still going on in this area, what we know so far says that probiotics could be 

used as an additional way to prevent cancer. Future studies should dig deeper into figuring out 

the exact processes and figuring out which probiotic strains work best to improve the health of 

the gut barrier and lower the risk of gastrointestinal cancers. By using the healing power of 

probiotics to improve the health of the gut barrier, we may be able to find new ways to avoid and 

treat cancer in the future. 
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