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Butyrate is a short-chain fatty acid (SCFA) produced in your gut when beneficial bacteria

ferment dietary fiber, which your body cannot digest on its own.

Butyrate — A Tiny Molecule with Big Potential for Health
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Butyrate is a short-chain fatty acid (SCFA) produced when gut bacteria ferment dietary

fiber. It provides energy for colon cells and offers health benefits beyond basic nutrition



Research suggests that butyrate may play a supportive role in gut health within the

context of inflammatory bowel disease (IBD). Some small clinical studies reported

reduced inflammation and improved symptoms, though results have been mixed



Laboratory studies show butyrate can inhibit the growth of colorectal cancer cells and

trigger cell death in them. A clinical trial now underway is testing whether a butyrate-

delivering starch affects polyp development in people at very high risk of colorectal

cancer



In animal studies, butyrate has been shown to improve insulin sensitivity and glucose

metabolism and to influence appetite-regulating hormones, although human evidence

remains limited



Animal studies suggest butyrate may help protect brain cells by reducing inflammation

and supporting neuronal repair and survival, though some studies report conflicting

results



https://www.mercola.com/forms/background.htm


As the primary energy source for colonocytes (the cells lining your colon), butyrate

provides around 70% of their energy needs.  However, its benefits go far beyond just

fueling those cells. Research, largely in animal models, suggests it may also help reduce

inflammation, strengthen your gut barrier, and support immune system balance.  These

properties make butyrate a promising molecule for research into a wide variety of

conditions and for supporting overall health.

Your ability to produce butyrate depends on a complex ecosystem of beneficial bacteria

in your gut. Both environmental toxins and poor dietary choices can disrupt this

microbial balance, reducing your gut's capacity to ferment fiber and generate butyrate,

thereby compromising the protective effects that butyrate provides.

How Butyrate May Support Gut Health in Inflammatory Bowel
Disease

Inflammatory bowel disease (IBD), which encompasses two main conditions — Crohn's

disease and ulcerative colitis — causes chronic inflammation in your digestive tract. This

ongoing inflammation leads to various uncomfortable and sometimes debilitating

symptoms, including abdominal pain, persistent diarrhea, and weight loss.

The exact cause of IBD is not fully understood, but it's believed to involve a combination

of genetic factors, immune system dysfunction, and environmental triggers.  Because

butyrate is produced directly in the colon, the site of inflammation in IBD, researchers

have been investigating its potential role in these conditions.

Research  suggests that individuals with IBD may experience a "double hit" — a decline

in butyrate-producing microbes and a diminished ability to utilize butyrate effectively.

People with Crohn's disease have also been found to have reduced expression of two

butyrate receptors (BSG and MCT1) in colon cells, which may limit butyrate uptake.

Additionally, inflammatory cytokines like tumor necrosis factor-alpha (TNFα) reduced

butyrate oxidation in lab-grown intestinal tissue (organoids) from IBD patients,  further

impairing its utilization.*
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Decreased butyrate levels linked to IBD may also affect aryl hydrocarbon receptor (AHR)

activity, a key signaling pathway that promotes gut health by increasing interleukin-22

(IL-22) expression, which plays a protective role in maintaining epithelial integrity and

reducing inflammation.

Intestinal tissue from IBD patients appears to have lower AHR activity, and researchers

have proposed that reduced butyrate availability may contribute to this. In a mouse

study, activating AHR with a compound called 6-Formylindolo[3,2-b]carbazole (FICZ)

eased chemically induced colitis,  pointing to a potential mechanism by which restoring

butyrate levels might support gut health in IBD, although this link has not yet been tested

directly.*

Clinical research has explored different methods of delivering butyrate directly to the

colon, including enemas, which deliver the butyrate directly to the rectum and lower

colon. Some small clinical trials have reported that butyrate enemas reduced

inflammation scores and stool frequency in some patients with ulcerative colitis, while

other controlled trials found no clinical benefit compared with placebo enemas. *

Researchers attribute these effects in part to butyrate's ability to suppress

proinflammatory signaling pathways, such as NF-κB, and promote the differentiation of

regulatory T cells, which help modulate immune responses.  Butyrate also appears to

strengthen your gut barrier. In animal and cell studies, it increased the expression of

tight junction proteins, which may reduce intestinal permeability and limit the passage

of harmful substances that can worsen inflammation. *

Despite some promising results, the effectiveness of butyrate for IBD varies from person

to person, and more research is needed to determine the optimal dosage, delivery

methods, and specific types of IBD that respond best to this approach.

*These findings are from research conducted in clinical settings. Results may not apply to

all individuals.

Butyrate's Potential Role in Metabolic Health
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Metabolic disorders, including Type 2 diabetes, obesity, and metabolic syndrome,

disrupt how your body processes sugar (glucose) and manages energy, raising the risk

of serious health issues like heart disease, stroke, and kidney disease. At the heart of

these conditions is insulin resistance, wherein your cells fail to respond properly to

insulin, the hormone that regulates blood sugar levels. This can lead to high blood sugar

levels, which can damage various organs over time.

Research, mostly in animals and cell models, suggests that butyrate may improve how

the body responds to insulin and regulates blood sugar by activating pathways involved

in energy metabolism and mitochondrial function.

By enhancing the activity of key regulators like AMPK and PPARs, butyrate appears to

support glucose processing and cellular energy balance. Laboratory studies also

suggest it may support pancreatic β-cells, which are essential for insulin production.

Reviews of this particular research caution, however, that human data remain limited

and it is not yet clear whether these effects translate to people. *

Moreover, butyrate influences gut-derived hormones that play a significant role in

regulating appetite and glucose metabolism, increasing the secretion of hormones like

glucagon-like peptide-1 (GLP-1) and peptide YY (PYY).

Through these hormones, butyrate may also enhance insulin release, suppress

glucagon, and promote feelings of fullness.  In animal and laboratory studies, these

effects have been linked to better blood sugar control and reduced appetite, though

better-designed clinical trials are still needed to confirm them in people. *

The chronic inflammation associated with metabolic disorders can worsen insulin

resistance and glucose dysfunction. Butyrate may help counter this by reducing

inflammation through HDAC and NF-κB inhibition, creating a healthier environment for

cells to respond to insulin effectively. Additionally, in animal studies, butyrate supported

energy expenditure by enhancing fat oxidation and thermogenesis in brown adipose

tissue, although no randomized clinical trials have yet confirmed an anti-obesity effect

in people. *
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Additional studies using animal models demonstrate the ability of butyrate to improve

insulin sensitivity, regulate body weight, and reduce inflammation. For example, dietary

butyrate in mice fed a high-fat diet reduced food intake, attenuated weight gain, and

improved insulin resistance — effects that depended on the presence of gut bacteria.

The same researchers note that SCFAs, including butyrate, have shown metabolic

benefits in lean individuals but not in individuals with metabolic syndrome. *

*These findings are from laboratory or animal research and may not directly apply to

human health.

Understanding Butyrate's Influence on Neurodegenerative
Diseases

Neurodegenerative diseases, such as Alzheimer's and Parkinson's disease, represent

some of the most challenging conditions to manage due to their progressive nature and

devastating impact on cognitive and motor functions. These diseases are marked by

neuronal loss, chronic inflammation, oxidative stress, mitochondrial dysfunction, and

disrupted synaptic plasticity.

Researchers are investigating whether butyrate's properties could help address these

multifactorial mechanisms. For example, animal studies have shown that butyrate

modulates proinflammatory cytokines like TNF-α and IL-1β, which are elevated in

neurodegenerative diseases. This may help counter chronic neuroinflammation, a

driving factor in neuronal damage and synaptic dysfunction.  Note, however, that

much of this brain research used butyrate at doses well above the levels normally

produced in the gut.*

Animal studies have also demonstrated butyrate's ability to attenuate inflammation in

the cerebral cortex and synaptic regions, contributing to improved neuronal health.  Its

role as an HDAC inhibitor further enhances its neuroprotective potential.*
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By promoting histone acetylation, butyrate has been shown in a rat model of stroke to

upregulate genes that are vital for neuronal survival, repair, and plasticity, including

those involved in the production of brain-derived neurotrophic factor (BDNF). BDNF is

essential for supporting synaptic health and neurogenesis, both of which are

compromised in neurodegenerative conditions. *

In a mouse model of Alzheimer's, 12 weeks of dietary sodium butyrate helped reduce

brain amyloid-beta levels by about 40% and improved memory-related learning.

Similarly, in some Parkinson's test models, butyrate demonstrated neuroprotective

effects by mitigating dopaminergic neuron loss and reducing motor deficits. However,

other preclinical studies found that butyrate worsened Parkinson's-like symptoms, and

researchers describe this discrepancy as not yet explained. *

These effects may be linked, at least in part, to butyrate's ability to regulate gut

microbiota, as gut dysbiosis is increasingly recognized as a factor in the pathogenesis

of neurodegenerative diseases. By promoting the growth of beneficial bacteria and

increasing the production of endogenous SCFAs, butyrate may help reinforce the

integrity of your gut-brain axis, which is thought to play a role in protecting the brain. *

*These findings are from laboratory or animal research and may not directly apply to

human health.

The Integral Role of Butyrate in Gut Health and Immune Function

Beyond the specific diseases discussed above, butyrate plays a vital role in overall gut

health and immune function. Your gut, which houses 70% to 80% of your immune cells,

serves as a central hub for immune activity. Maintaining this relationship between your

gut and immunity requires a balanced microbiome, an intact intestinal barrier, and

effective immune communication.

Butyrate is central to this harmony, acting as both a fuel source and a signaling molecule

that bridges the gut environment with immune function. Regulatory T cells (Treg) are

indispensable for immune tolerance, preventing the overactivation of the immune
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system and protecting against chronic inflammation. *

In mouse studies, butyrate boosted the generation of Treg cells by promoting the

expression of FOXP3, a transcription factor that defines and stabilizes these cells. This

mechanism may help maintain a balanced immune response and limit inflammation in

the gut. *

In addition, butyrate is thought to support your gut-associated lymphoid tissue (GALT),

which produces immunoglobulin A (IgA), a mucosal antibody that forms a protective

barrier over the gut lining.  GALT plays a pivotal role in gut immunity by monitoring

intestinal contents and triggering appropriate responses to pathogens while tolerating

beneficial bacteria. *

As a signaling molecule, butyrate facilitates communication between the gut microbiota

and immune cells. It is also closely tied to beneficial butyrate-producing strains like

Faecalibacterium prausnitzii and Roseburia, which can support a healthy microbiome

and immune system. In mouse models of colitis, giving these bacteria increased the

abundance of SCFA-producing bacteria, reduced harmful bacteria, and eased

inflammation. *

Your intestinal barrier is another cornerstone of immune health, preventing the

translocation of pathogens, antigens, and toxins into your bloodstream. Butyrate

appears to strengthen this barrier by acting on tight junction proteins, which seal gaps

between intestinal cells. In a cell-culture study, for example, butyrate helped preserve

barrier function under inflammatory stress by limiting the rise of claudin-2, a tight

junction protein that makes the barrier leakier. *

Butyrate's immunomodulatory effects also extend beyond the gut. By fine-tuning the

activity of macrophages and dendritic cells, butyrate appears to promote a balance

between immune activation and tolerance. This regulation is particularly important in

preventing overreactions to harmless stimuli, such as dietary proteins or commensal

bacteria, which can contribute to food allergies or autoimmunity. *

31

32

33

34

35,36

37

38



*These findings are from laboratory or animal research and may not directly apply to

human health.

How to Approach Fiber Intake to Boost Butyrate Production

Increasing fiber intake is one of the key steps toward promoting butyrate production.

However, this approach assumes you already have a balanced and functional gut

microbiome. Unfortunately, most people today have compromised gut health due to

exposure to metabolic toxins, processed foods, and other environmental toxins. In such

cases, consuming large amounts of fiber can do more harm than good.

This presents a complex challenge, as fiber is generally considered essential for gut

health, as its fermentation by beneficial bacteria produces the SCFAs needed for cellular

energy in the colon, gut barrier integrity, and maintaining a low-oxygen environment.

However, in an imbalanced microbiome, this process is hijacked by harmful bacteria.

When these bacteria dominate, they ferment fiber in ways that can increase endotoxin

production, perpetuating gut damage and metabolic dysfunction. Therefore, the key to

leveraging fiber's benefits while avoiding harm lies in restoring a healthy balance in your

gut microbiome.

Healing your gut starts with creating the optimal low-oxygen environment that

beneficial, oxygen-intolerant bacteria need to thrive. An essential strategy is elevating

carbon dioxide levels in your gut, which can be supported by increasing your

carbohydrate intake, particularly easily digestible ones.

For most people with ordinary digestive complaints, white rice and whole fruits are the

recommended first step. If your gut health is severely compromised, I recommend

starting with dextrose water instead — mix pure dextrose with water and sip slowly

throughout the day to prevent insulin spikes — then progressing gradually to fruit juice

with pulp, pulp-free juice sipped slowly, whole fruit and, finally, complex carbs and

starches like white rice.

https://articles.mercola.com/sites/articles/archive/2024/10/29/carbohydrates-gut-health.aspx
https://articles.mercola.com/sites/articles/archive/2024/10/29/carbohydrates-gut-health.aspx


After one to two weeks, transition to more complex carbohydrate sources, first from the

yellow grouping below, followed by those in the red category.

This approach is designed to help your microbiome regain balance so that fiber

enhances, rather than disrupts, butyrate production. For more guidance on how to repair

and optimize your gut health, I recommend exploring the strategies detailed in my book,

"Your Guide to Cellular Health."

This article is for informational purposes only and does not constitute medical advice.

Consult a qualified health care provider before making changes to your health regimen.
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