Butyric acid, a short-chain fatty acid (SCFA) primarily produced in the gut by bacterial
fermentation of dietary fiber, has been extensively studied for its potential anti-cancer
properties, particularly in colorectal cancer. Here’s how it influences cancer:
Anti-Cancer Effects of Butyric Acid
1. Induces Apoptosis (Programmed Cell Death)
o Butyric acid, especially in the form of sodium butyrate, promotes apoptosis
in cancer cells by activating caspases and increasing pro-apoptotic proteins
like Bax while decreasing anti-apoptotic proteins like Bcl-2.

2. Acts as a Histone Deacetylase (HDAC) Inhibitor
o Itinhibits histone deacetylases (HDACs), leading to chromatin relaxation and
activation of tumor suppressor genes. This can result in cell cycle arrest and
reduced proliferation of cancer cells.

3. Regulates Cell Cycle
o Butyrate can arrest cancer cells in the G1 phase of the cell cycle by
increasing the expression of cyclin-dependent kinase inhibitors like p21 and
p27, which prevents uncontrolled growth.

4. Modulates Inflammation and Immune Response
o Chronic inflammation contributes to cancer progression. Butyrate has anti-
inflammatory properties, reducing pro-inflammatory cytokines such as IL-6,
TNF-a, and IL-13, which are often linked to tumor progression.

5. Enhances Differentiation
o Butyric acid promotes differentiation of cancerous cells, making them less
aggressive and more like normal cells, which limits their proliferation and
invasiveness.

6. Reduces Metastasis and Angiogenesis
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o Itdownregulates genes associated with metastasis (e.g., MMPs) and
angiogenesis (e.g., VEGF), limiting cancer cell spread and blood vessel
formation.

7. Supports Gut Microbiota and Barrier Function
o Ahealthy gut microbiome, supported by butyrate, helps maintain intestinal
barrier integrity, reducing the risk of colorectal cancer by preventing harmful
bacterial toxins from promoting tumorigenesis.

Cancer Types Affected by Butyric Acid
e Colorectal Cancer: Strongest evidence supports butyrate’s role in preventing and
suppressing colorectal cancer.
o Leukemia: It has shown promise in promoting differentiation and apoptosis of
leukemia cells.
+ Breast, Prostate, and Other Cancers: Some research suggests it may have anti-
cancer effects in other malignancies, but the impact s less well understood.

Paradox: Butyrate’s Effect Depends on Cell Type and Concentration
¢« Innormalcells, butyrate supports healthy function.
¢ Incancercells, it can induce apoptosis and suppress proliferation.
e Atlower concentrations, some cancer cells may use butyrate as an energy source,
potentially promoting growth, while at higher concentrations, it is more toxic to
cancer cells.

Conclusion

Butyric acid is a promising natural compound with strong anti-cancer potential,
particularly in colorectal cancer. However, its effects depend on dosage, cancer type, and
cellular metabolism. More clinical trials are needed to determine its full therapeutic
potential and optimal usage in cancer prevention or treatment.



