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Abstract 

Introduction 

Sodium butyrate is an organic chemical compound belonging to sodium salts, which has the 

potential to be used in anticancer therapy. It reduces inflammation of the intestinal mucosa and 

promotes the development of beneficial intestinal flora, thanks to which it helps maintain 

homeostasis. Therefore, butyrate reduces the risk of developing colon cancer or reverses 

pathological changes occurring under the influence of this cancer. Scientific studies have also 

shown a beneficial effect of butyrate on the side effects of anticancer treatment - chemotherapy 

and radiotherapy. A proper diet also has a beneficial effect on the production of endogenous 

butyrate and reduces the risk of developing colon cancer. It is recommended to use a 

Mediterranean diet, rich in dietary fiber, highly unsaturated fatty acids and fresh vegetables and 

fruits. It is recommended to avoid highly processed products, rich in simple sugars and saturated 

fatty acids, and to limit the consumption of red meat. 

 

 

 

mailto:mw.zimniak@gmail.com
mailto:patryksliwiak98@gmail.com


4 

Materials and methods 

This article is based on the literature found in the PubMed and other scientific databases from 

the period of 1978-2023 with the use of key words such as “butyrate” “sodium butyrate” “colon 

cancer” “anticancer treatment” “intestinal microbiota” “Mediterranean diet”. 

Conclusion 

Sodium butyrate is a potential substance that, through its properties, may support the treatment 

of colorectal cancer. Additionally, the use of an appropriate diet has a positive effect on the 

intestinal microflora, allowing the action of sodium butyrate and reducing the risk of colorectal 

cancer.  

 

 

Keywords: butyrate, sodium butyrate, colon cancer, anticancer treatment  

 

 

 

Introduction 

 

Sodium butyrate is an organic chemical compound (sodium salt) formed by replacing 

the proton of the carboxyl group of butyric acid with a sodium ion. It acts as a histone 

deacetylase inhibitor and geroprotector. Sodium butyrate is a salt with potential anti-cancer 

properties.[1] Butyrate, a short-chain fatty acid, competitively binds to the zinc sites of class I 

and II histone deacetylases (HDACs).[2] This binding affects the hyperacetylation of histones, 

which results in a modified DNA conformation, which in turn leads to the unfolding or 

loosening of chromatin. Increased chromatin accessibility to transcription regulatory complexes 

leads to increased transcriptional activation of various epigenetically suppressed genes. 

Butyrate, an HDAC inhibitor, induces cell cycle arrest in G1 or G2/M and also increases the 

expression of other genes and proteins involved in cellular differentiation and apoptotic 

signaling.[3] As a geroprotector, sodium butyrate is a senotherapeutic agent that aims to target 

the root cause of aging and age-related diseases.[4] Butyrate is produced by the fermentation 

of undigested dietary fiber and is a promising candidate for the treatment of cancer.[5] 

However, the mechanism underlying sodium butyrate-induced autophagy in colorectal cancer 

is not yet completely understood. 

Colorectal cancer (CRC) poses a significant burden to society and its incidence remains 

consistently high.[6] The mortality rate in colorectal cancer has been decreasing in recent years 
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thanks to the improvement of modern technologies for examining the digestive tract and the 

strengthening of patients' health awareness.[7] The mechanism of CRC is complex and 

multifactorial, related to excessive immune activation, individual genetics, treatment used in a 

given patient and an incorrect lifestyle.[8] 

 

Sodium butyrate and the immune system 

 

Butyrate is known as one of the most important metabolites produced by bacterial 

fermentation in the intestines. Butyrate biosynthesis takes place via two metabolic pathways. 

The first one concerns the phosphorylation of butyryl-CoA to butyryl phosphate, and then the 

transformation to butyrate with the participation of the enzyme - butyrate kinase. The second 

metabolic pathway concerns the transformation of butyryl-CoA into acetate and then the 

transformation into butyric acid.[9] Its impact on the immune system is related to, among 

others, with the regulation of the expression of pro- and anti-inflammatory mediators. Butyrate 

inhibits the expression of pro-inflammatory IL-1b and IL-6, while stimulating the expression 

of the anti-inflammatory cytokine IL-10.[10] Also, butyrate supports anti-cancer immunity by 

influencing the activity of CD8+ T lymphocytes.[11] Butyrate provides anti-inflammatory 

effects and increases apoptosis in cancer cells.[12] Moreover, it affects the immunity of the 

mucous membranes and maintains the stability of the intestinal microflora, leading to 

homeostasis.[13] 

 

Maintaining the integrity of the intestinal mucosa and sodium butyrate 

 

G protein-coupled receptors (GPCRs) exist in epithelial cells and are the receptor for 

butyrate.[14] The attachment of butyrate to GPCR receptors influences the modulation of 

cellular functions in many tissues and cells, such as: B and T lymphocytes, neutrophils, adipose 

tissue and colon myeloid cells.[15] Butyrate stimulates the proliferation of epithelial cells and 

the production of the mucous layer, which contributes to improving the tightness of the 

intestinal barrier.[16] An important part of membrane proteins is the claudin family, which is 

responsible for maintaining tight intercellular connections. Butyrate increases claudin-1 

expression; therefore, it is important in the context of maintaining the integrity of the intestinal 

barrier.[17] Furthermore, butyrate increases the expression of the MUC2 gene, thereby 

promoting the synthesis of mucins that protect epithelial cells against the harmful effects of 

toxins.[18] Taking into account the above facts, it can be concluded that butyrate is an essential 
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metabolite influencing the function of the intestinal barrier, which seems to be necessary for 

patients suffering from colorectal cancer, in whom increased destruction and disruption of the 

integrity of the intestinal barrier is observed. 

 

The influence of diet on butyrate availability and the development of colorectal cancer 

 

Consuming large amounts of saturated fatty acids, simple sugars and highly processed 

food is one of the biggest problems of the modern world.[19] Such a diet negatively affects the 

intestinal microbiome, leading to the growth of undesirable, opportunistic bacterial colonies, 

the development of inflammation of the mucous membranes and a reduction in the production 

of SCFAs (including butyrate).[20] Studies have shown that the above changes can be inhibited 

by butyrate supplementation. The number of butyrate-producing bacteria may increase after 

administration of omega-3 fatty acids and docosahexaenoic acid (DHA).[21] In the work of 

Zhuang et al. It has been shown that both EPA and DHA contribute to the growth of butyrate-

producing bacterial colonies, while reducing the number of bacteria that negatively affect the 

intestinal mucosa.[22] As can be seen from the above, omega-3 fatty acids have a beneficial 

effect on the composition of the intestinal microflora, improve the integrity of the intestinal 

barrier and reduce the number of unfavorable intestinal bacteria. A proper diet has one of the 

key roles in the prevention of colorectal cancer. Consuming large amounts of red and heavily 

processed meat, a diet high in saturated fat, low in fiber and fresh vegetables and fruit increases 

the risk of developing colorectal cancer. According to research, dairy products are believed to 

protect against CRC due to their high content of calcium, vitamin D, conjugated linoleic acid, 

butyric acid and fermented dairy products. Ionized calcium can form insoluble soaps with free 

fatty acids and bile acids, which promote the development of cancer. This has led to the 

hypothesis that calcium has anti-cancer effects and protects against CRC.[23] Observational 

and laboratory studies provide compelling evidence that diet has the potential to modify the 

incidence of CRC. It is recommended to use a Mediterranean diet, which is rich in food with a 

high content of dietary fiber, highly unsaturated fatty acids and fresh vegetables and fruits, 

which leads to the development of proper intestinal microbiota and maintains intestinal 

homeostasis.[24] 
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Butyrate-induced cancer cell apoptosis 

 

Butyrate can induce apoptosis of colorectal cancer cells.[25] According to research 

conducted by Kang et al., it was shown that the use of sodium butyrate has a positive effect on 

the elimination of colorectal cancer by reducing the thickening of the intestinal walls, and the 

degree of erosions, ulcers, bleeding and inflammation were significantly alleviated.[26] This 

contributed to a decrease in the number of colorectal cancers. The anticancer effect of butyrate 

on colon cancer cells (SW480) was also confirmed in the work of Elimrani et al. test.[27] 

Summarizing the above research results, it can be assumed that butyrate has the ability to 

prevent and weaken the progression of colorectal cancer. 

 

Impact on anticancer treatment 

 

Studies have shown that butyrate has a stimulating effect on the action of 5-fluorouracil 

on cancer cells during chemotherapy.[28] Additionally, nearly 40% of patients treated with 

chemotherapy developed inflammation of the intestinal mucosa. The use of butyrate may 

reduce the side effects of chemotherapy treatment by rebuilding and protecting the intestinal 

mucosa.[29] Butyrate has also been shown to improve effectiveness of radiotherapy.[30] In a 

study by Kang et al., it was proven that colon cancer leads to a change in the composition of 

the intestinal microbiota, which promotes the destruction of the mucous membrane and the 

development of pathology.[31] The use of butyrate allows for the restoration of normal 

intestinal microbiota and the reduction of pathological changes in the intestinal mucosa.[32] 

During the development of colorectal cancer, tumors destroy the normal intestinal 

microecosystem, leading to the formation of pathological intestinal flora, producing toxic 

substances that disrupt the intestinal barrier and exacerbate the development of cancer.[33] 

CRC stimulates the growth of toxic Verrucomicrobiales colonies, but also promotes the 

enrichment of the flora with Lactobacillales and Enterobacterales bacteria, which leads to 

damage to the intestinal mucosa.[34] The use of butyrate effectively prevents the population 

growth of these colonies and facilitates the development of beneficial bacteria.[35] 

Bifidobacteria are key symbiotic bacteria found in the intestine that enhance the intestinal 

barrier function and have a beneficial effect on inhibiting cancer and inflammation.[36] The 

introduction of butyrate in the treatment of CRC will lead to the rebirth of the Bifidobacterium 

population.[37] Therefore, butyrate inhibits the development of harmful bacterial populations 

and limits their destructive impact on the intestinal barrier. At the same time, it has a positive 
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effect on the enrichment of beneficial intestinal flora, strengthens the intestinal defense 

mechanisms and restores the proper, harmonious symbiotic environment of the intestines. 

 

Clinical recommendations in practice 

 

According to the latest research, specialists should take into account changes occurring 

in the intestinal microflora in patients with colorectal cancer. According to some, components 

of the intestinal microflora can be used as new biomarkers for early cancer detection or may be 

a promising marker for anticancer treatment.[38] In patients with colorectal cancer, specialists 

should consider sodium butyrate supplementation in combination with ingredients that 

stimulate butyrate production, such as dietary fiber and omega-3 fatty acids.[39] 

 

Conclusions 

 

Sodium butyrate has a positive effect on the intestinal microflora, reducing 

inflammation of the mucous membrane and reducing the chances of development and 

progression of colorectal cancer. Sodium butyrate may prove to be a new, promising form of 

supporting the treatment of patients with colorectal cancer. Through its molecular actions 

described in this article, sodium butyrate has anticancer effects. However, the described effect 

of butyrate requires expanding clinical research and exploring the impact of sodium butyrate 

directly in people suffering from colorectal cancer. Following a proper diet has a positive effect 

on the production of butyrate and reduces the risk of developing colorectal cancer. Sodium 

butyrate may be considered a potential adjunctive therapy in anticancer treatment. 
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