MERCOLA

Take Control of Your Health

Study: Short-Chain Fatty Acids May Influence the Gut-Brain
Connection

Analysis by Dr. Joseph Mercola June 21, 2026

STORY AT-A-GLANCE

> Butyrate, a short-chain fatty acid (SCFA) produced by gut bacteria that ferment fiber,
serves as a primary fuel source for colon cells and as a chemical messenger that
researchers have associated with reduced brain stress, improved memory, and healthier

inflammation responses

> Modern low-fiber diets (around 15 to 20 grams daily versus far higher intakes
documented in some traditional cultures) sharply reduce butyrate production — a shift
research has associated with leaky gut, chronic inflammation, and higher risk for

conditions such as Type 2 diabetes and Parkinson's

> SCFAs appear to act as gut-brain messengers, with research suggesting roles in immune
signaling, appetite hormone release, and gene expression linked to learning, memory, and

emotional resilience

> Compromised gut health from ultraprocessed foods and vegetable oils appears to disrupt
beneficial bacteria, which may reduce SCFA production and contribute to systemic

inflammation that can reach the brain

> Restoring butyrate production involves healing the gut terrain first with simple, easy-to-
digest carbohydrates, then gradually adding fermentable fibers like resistant starch while

avoiding vegetable oils and managing stress
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Your gut bacteria don't just help you digest food. They also make chemicals that your
brain depends on. One of the most powerful is butyrate, a short-chain fatty acid (SCFA)
produced when certain gut microbes ferment dietary fiber. Butyrate feeds the cells lining
your colon, helps maintain your gut barrier, and sends chemical signals that researchers

have associated with how the brain handles stress, hunger, memory, and inflammation.

Modern diets have sharply reduced this internal chemical communication. In the U.S.,
average fiber intake hovers around 15 to 20 grams a day — well below intakes recorded
in some traditional cultures. For example, hunter-gatherer groups such as the Hadza in

Tanzania eat an estimated 80 to 150 grams of fiber per day.

Researchers report meaningful differences in microbiome composition and SCFA output
between these populations and Western populations, though intakes of this magnitude
are not appropriate for most modern adults with compromised gut health and are not an

advisable starting goal.

When butyrate drops, your body can pay a steep price. Research has linked low SCFA
output to inflammation, cognitive complaints, mood symptoms, and metabolic
disturbances. The intestinal lining weakens, allowing bacterial toxins to leak into the
bloodstream. This "leaky gut" state has been linked to chronic inflammation, insulin
resistance, and mood disturbances.

Over time, research suggests it may play a role in conditions as varied as Type 2
diabetes, Parkinson's, and ulcerative colitis — though disease mechanisms differ.
Overall, compromised gut integrity and low butyrate output are recurring themes across

this body of research.

My paper, "SCFAs Modulate Gut-Brain Axis Function, explores the roles that SCFAs —
especially butyrate — appear to play in both gut and brain health.

It focuses on how SCFAs serve as messengers between the digestive tract and the brain,
and how modern diets — low in fiber and high in polyunsaturated fats like linoleic acid

(LA) — appear to have disrupted this ancient symbiosis, contributing to chronic
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inflammation and neurological issues. You can download a simplified, layman-friendly

version of it by clicking the link below.
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Your Gut Makes Brain-Supporting Chemicals — But Only if You
Feed It Right

Key SCFA-Producing Bacterial Genera and Their Preferred Substrates

| Bacterial Genus | Primary SCFA Produced | Preferred Substrates Notable Functions
Faicallartariam Butyrate Resistant starch, Anti-inflammatory,
complex polysacs high abundance in haalthy gut
Imuling Promotes mucosal health,
H aiaiuivis ElRyre arabinoxylan synergy with other fermenters
. Wide range of Verszatile saccharolytic capacity,
Bacteroides Acetate, Propionate polysaccharides SammIon I astarnets
Starch, fibers, Cross-feeds on lactate/acetate,
Eubacterium Butyrate cross-feeding beneficial for colon health
Anaerobutyricum Butyrate Lactate, acetate, Potential probiotic candidate,
hallii some starches synergy in butyrate production
Bifidobactarium Acetate, Lactate Oligosaccharides Often early colonizer in infants,

(FOS, GOS, HMOs) cross-feeds to butyrate production

The table above shows which types of gut bacteria make key SCFAs, what foods they
feed on, such as resistant starch and inulin, and how they can help keep the gut healthy
and balanced.
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» SCFAs are studied across multiple conditions — My paper draws on a wide base of
experimental and clinical data to illustrate the effects of SCFAs in different disease
states. These include ulcerative colitis, obesity, depression, multiple sclerosis, and
Parkinson's disease. The research suggests that if you're dealing with gut problems,
brain fog, or metabolic stress, low SCFA output (including butyrate) may be one

factor affecting how you feel.

The table below summarizes clinical studies in which SCFAs or prebiotic fibers were
used in gut and metabolic conditions. It shows the populations that were studied,

what they received, and what the results were.

Clinical Evidence of SCFA or Prebiotic Interventions

Study | Population | Intervention Key Findings Reference
10 g/day Reduced weight gain,
Chambers et al. (2015) Overweight adults Inulin-Propionate Ester tvisceral fat, satiety [257]
(6 months) hormone release
. i Body fat, 1 SCFA
Autism spectrum Prebiotic (8 g/day) : ¥
Bourassa et al. (2021) . production (especially [326]
disorder (ASD) for 12 weeks butyrate)
Propionate-producing i Plasma cholesterol,
Brauer et al. (2021) Overweight subjects hactedsl conacetin weight improvement [305]
Ulcerative Colitis Butyrate enemas Some symptomatic
Sonnenburg et al. (2022) patients (100 mmol/L) relief, small pilot study [283]
' 20 g/day t Fecal butyrate,
Vernia et al. (2021) S0 :al‘.;‘iﬂs:aae Oligofructose-enriched remission in subset of [249]
pa inulin patients

» Butyrate directly supports the cells that line your colon — Colonocytes, the cells
that form the protective lining of the colon, run primarily on butyrate as a main fuel
source. They use it to produce adenosine triphosphate (ATP) through mitochondrial
beta-oxidation. When butyrate is in short supply, these cells tend to weaken; the
intestinal wall can then become more permeable, allowing endotoxins like

lipopolysaccharides (LPS) to pass into the bloodstream with greater ease.


https://articles.mercola.com/sites/articles/archive/2024/12/09/vitamin-e-atherogenesis-endotoxin-induced-damage.aspx

» SCFAs and systemic inflammation — Butyrate appears to do more than serve as
colonic fuel. Preclinical research suggests it may influence immune signaling by
supporting regulatory T-cell activity and dampening inflammatory macrophage

activity.

This matters because gut-origin inflammation has been associated with mood
disturbances, cognitive symptoms, and neurodegenerative processes in
observational and animal research. My paper discusses how supporting butyrate

production may help interrupt this inflammatory cycle.

» SCFAs influence hormones that control appetite and weight — SCFAs trigger the
release of hormones like glucagon-like peptide-1 (GLP-1) and peptide YY in your
gut. These hormones signal satiety and help regulate blood sugar. Research also
suggests they may support insulin sensitivity and influence obesity-related

inflammation.

Pharmaceutical GLP-1 agonists, such as Ozempic, act on the same receptor
pathway, and a balanced gut microbiome appears to support the body's endogenous
GLP-1 signaling.

@, Click here to expand

* How gut bacteria make SCFAs — Gut bacteria feed on dietary fiber through specific
fermentation pathways to produce SCFAs. These are then used by colon cells, blood
vessels, and tissues throughout the body. These bacteria thrive in low-oxygen
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environments and appear to be central to gut and systemic function. The figure

above illustrates these fermentation pathways and how SCFAs travel from the gut to
other tissues.

Changes in Gut Microbiota from
Traditional High-Fiber Diets to Western Low-Fiber Diets
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* The effects of SCFAs start quickly but depend on your diet — Most of the SCFAs
produced in the gut are used locally in the colon, but a small amount — roughly 5%
to 10% — reaches the bloodstream and may cross into the brain. If fermentable fiber
is in short supply, or if the gut microbiome is imbalanced, SCFA production drops
sharply. Research suggests this can occur within days of switching to a highly

processed Western-style diet.

The figure above uses pie charts to compare gut bacteria and SCFA levels under a
traditional high-fiber diet versus a typical low-fiber Western diet, and the

implications for gut health and metabolism.

How Supporting SCFA Production May Help Your Gut and Brain
Health
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As discussed in my paper, individuals with greater baselines of gut dysbiosis or
inflammation have often shown the largest relative improvements when SCFA levels
were supported, either through dietary fiber, butyrate enemas, or fecal microbiota
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transplants (FMT). For example, one small study involving ulcerative colitis patients

reported symptom improvements after several weeks of butyrate enema.’

The figure above shows the proposed pathways through which SCFAs may
communicate between gut and brain — via the vagus nerve, hormonal signaling, immune

signaling, and direct metabolite action.

* Acetate, propionate, and butyrate each play different roles — Each of these SCFAs
appear to play different roles. Acetate is studied for brain signaling and fat
metabolism. Propionate has been linked to satiety and blood sugar regulation.
Butyrate is the primary energy source for colonocytes and is studied for gut barrier

integrity, anti-inflammatory signaling, and epigenetic effects.

« Butyrate and brain gene expression — Butyrate has been shown to inhibit histone
deacetylase (HDAC) enzymes in laboratory studies, an epigenetic effect researchers
have associated with changes in brain-derived neurotrophic factor (BDNF)
expression — a protein involved in learning, memory, and mood regulation. Early-
stage research is exploring whether this mechanism may be relevant in conditions
such as Alzheimer's, depression, and autism spectrum disorders.

» The HPA axis and stress — SCFAs are also studied for their role in the
hypothalamic-pituitary-adrenal (HPA) axis, the system that governs the body's
stress response. In preclinical and observational research, butyrate has been
associated with reduced HPA-axis reactivity, which researchers have proposed may
help explain why higher SCFA levels appear to track with lower self-reported anxiety

and greater emotional stability under stress.
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» Gut bacteria are the only reliable source, and they need fiber — Humans don't
produce meaningful amounts of butyrate on their own. The colonic microbiome
makes it from fermentable fiber. Without that substrate, the microbial community

can shift in less favorable directions and SCFA output drops.

If fiber intake is too low — or if the gut is not yet ready to tolerate fiber — the brain-
supporting and anti-inflammatory effects associated with SCFAs become harder to
access. The figure above shows the cycle associated with low-fiber Western diets —
fewer SCFAs, microbiome shift, weakened mucus layer, and increased
inflammation.

» Approaches researchers have studied to support SCFA production — My paper
details a range of approaches researchers have studied to support SCFA

production:

o Adding resistant starch and inulin-rich foods like green bananas, cooked-and-

cooled potatoes, garlic, and onions — once the gut can tolerate them.

o Researchers have also studied encapsulated butyrate supplements, which are
designed to deliver butyrate to the colon. Note that these are still being studied
and may not substitute for restoring microbial production through a nutritious
diet.

o FMT is the basis of a therapy approved by the U.S. Food and Drug
Administration (FDA) for recurrent C. difficile infection. Early research is
exploring its potential for other conditions, including Parkinson's, though
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results in this area remain preliminary.

The table below outlines the main challenges people face when trying to support

SCFA levels — such as fiber tolerance or targeting SCFAs to the right part of the gut

— and the options researchers have explored, including prebiotics and protective

delivery systems.

Challenge

Delivery &
Formulation

Fiber Tolerance &
Individual Variations

Ragulatory & Safaty

Comprohensive
Approach Needed

Research Gaps

Summary of Current Challenges &

Potential Solutions for SCFA Restoration

Description

SCFAs absorbed prematurely,
unpalatable (butyrate odor)

Some patients bloat with
high-fiber intake; not all
microbiomes respond similarly

Supplements vs, drugs:
uncertain pathways for approval,
off-target effects

SCFA= alone might not fix
dyshiosis if lifestyle
remains unchanged

Optimal dose unknown,
long-term effects unstudied,
synergy with other interventions

Potential Solutions

Enteric-coated capsules, SCFA
prodrugs (IPE, tributyrin), better
dosage studies

Gradual fibar titration,
personalized prebiolics,
synbiotics, microbiome prnlilinn

Rigorous clinical trials,
wall-defined SCFA raceptor
agonists, regulatory clarity

Combine with diet overhaul,
exercise, stress management,
possibly other therapias

Larger RCTs, multi-omics
approach, standardized
biomarkers [SCFA lavels, elc.)

Next Steps

Optimize formulation,
enhance palatability

Develop personalized
dietary strategies

Establizh regulatory
frameworks, salety studies

Integrate SCFA therapy
into holistic health plans

Conduct long-term
studies, refine
intervention models

Note: These findings come from a mix of clinical research and preclinical (laboratory and

animal) studies. Results may not apply to all individuals, and mechanisms observed in

laboratory or animal research may not directly translate to human health.

Rebuild Your Gut's Capacity to Produce Butyrate

If your gut isn't producing enough butyrate, then you might be short in one of the most

important inputs supporting the gut-brain axis. The root issue is almost always the

same: the gut bacteria don't have what they need. That means the first step isn't chasing

supplements. It's rebuilding the environment those bacteria need, and that starts with

diet.



Whether you're dealing with brain fog, blood sugar concerns, inflammatory issues, or
mood symptoms, the gut's butyrate output is part of the picture. Restoring it is
straightforward when approached gradually:

1. Assess your gut health before making any changes — Before you change your diet,
take inventory. Ask yourself these key questions:

Do you have a long list of food intolerances?

Do you bloat or experience pain after eating fiber-rich foods?

Do you go a day or more without a bowel movement?

Do you suffer from chronic diarrhea or loose stools?

If you answered yes to one or more of these, your gut is likely in a compromised
state. Now that you know what you're working with, the steps below outline a
careful approach to supporting recovery.

2. Avoid fiber and complex carbs until your gut calms down — When your gut is out of
balance, high-fiber foods — even the "healthy" ones — can work against it. Foods
like beans, lentils, oats, and raw greens ferment quickly when the wrong bacteria
are dominant, producing gas, pressure, and inflammation that can worsen gut-lining

damage.

Early on, choose easy-to-digest foods like whole fruit and white rice. These provide
steady fuel without feeding bacterial overgrowth. As symptoms ease, complex
foods can be reintroduced carefully. Keep in mind that rushing this step tends to set

people back.



Comparison of Dietary Fiber Intake and SCFA Levels
(Historical vs. Modern Diets)

Diet Type Estimated Fiber Intake | Dominant Microbial Genera  Relative SCFA Output  Health Outcomes

Pabealithic Himnbe High Provotefa, Rosabira, High butyrate, Low incldenca ol
Gatherer = B3-150 g/any [esvimaled) Frecalibacterium

propionate, acetate medabolic & G diseases
Traditienal 50-100 glda Balanced Firmicutes & Aobust SCFA Fower IBS, 18D,
Agrarian ¥ Bactercideles production obesity-reloted isues
Weastern Reduced butyrate, Increased obasity, 180,
Industrial 15-20 g/day More Bacteroidas, Frateodaciens higher acatate matabalic syndroma
Modern Mixed, with ralntroduced Moderately Improved gui health,
High-Fibar 25-40 p/cay iguidelines) butyrate producers high SCFA redisced mammation

Summary of Microbial Composition & SCFA Levels
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=Gut health benafits -+ Lower risk of 185, IBD, and obasily = Suppors gut haaktn & reduces inflammation riaks

3. Start slowly reintroducing fermentable fibers into your diet — If you're coming from
a low-fiber or low-carb background, avoid overloading your system. Start with small
amounts of cooked and cooled white potatoes or green bananas — both rich in
resistant starch.

If you tolerate those, gradually add foods like garlic, onions, and leeks, which feed
butyrate-producing bacteria. These fibers bypass digestion in the small intestine

and reach the colon, where they fuel SCFA-producing bacteria.

Remember, you're not just feeding your gut — you're re-seeding it. Specific strains
like Faecalibacterium prausnitzii have been studied as high butyrate producers, and
citrus fruits are one accessible substrate. Fermented foods such as raw sauerkraut
or kefir may also support microbial diversity — provided they are well-tolerated.

The figure above compares fiber intake in past versus modern diets, the gut
bacteria most observed, SCFA output, and associated health markers. It illustrates
how diets higher in fiber — like those documented in Paleolithic or traditional
farming cultures — have been associated with different gut profiles than modern

low-fiber diets.
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4. Avoid vegetable oils and other high-LA foods — LA appears to disrupt the gut
microbes you're working to support, especially if your diet includes fried foods,
processed snacks, or sauces made with soybean, corn, sunflower, or canola oil.
Cooking fats like ghee, grass fed butter, or tallow are more stable choices. The goal

is to shift your internal terrain so that beneficial gut bacteria have room to grow.

5. Repair the terrain with daily habits that support microbial balance — Your gut isn't
just affected by food. Sleep, sunlight, and stress all shape your microbial
ecosystem. Morning sun exposure helps regulate the circadian rhythm and may

support gut barrier function.

Stop eating at least three hours before bed to give your gut time to clean up and
reset. And if you're dealing with high stress, use breathwork, walking, and other
relaxation techniques to calm your nervous system, because chronic stress has

been shown to reduce SCFA production at the microbial level.

The figure below summarizes the main approaches researchers have studied for
supporting SCFA levels — fiber-rich foods, prebiotics, probiotics, butyrate capsules,
and fecal microbiota transplants — and how each appears to interact with gut, brain,

and overall health.
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Potential Therapeutic Interventions to Restore SCFA Levels
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You can begin improving your gut health right now. My book, Gut Cure: Stop the Rot:
Restore Your Body from the Inside Out, lays out the science and the full step-by-step

protocol. Order Gut Cure: Stop the Rot: Restore Your Body from the Inside Out now.

STOP THE ROT

Restore Your Body
From the Inside OUE

Dr. Mercola -
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ORDER NOW!

FAQs About SCFAs

Q: What is butyrate and why is it important for your health?

A: Butyrate is an SCFA produced when specific gut bacteria ferment fiber. It's a
primary fuel source for the cells lining the colon and is studied for its roles in gut
integrity, inflammation, brain function, and metabolic signaling. Research has
associated low butyrate levels with mood symptoms, insulin resistance, and
conditions including ulcerative colitis and Parkinson's. However, note that these are

associations rather than established causal links.

Q: How does a low-fiber diet affect your brain and body?

A: Western diets typically provide around 15 to 20 grams of fiber per day, well below
the 50 to 100 grams documented in some traditional cultures. Research has
associated this gap with weaker intestinal barrier function, more endotoxin
exposure, and increased systemic inflammation — patterns that can manifest gut

symptoms, cognitive complaints, and weight changes.

Q: What are the signs that you're low in SCFAs like butyrate?

A: If you experience digestive problems, low energy, anxiety, poor stress tolerance,
or stubborn weight changes, low SCFA output may be one factor. These symptoms
often overlap with conditions like metabolic syndrome, inflammatory bowel disease,
and neurodegenerative conditions. Lower SCFA levels have been associated with
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weaker gut barrier function, more inflammation, and altered brain signaling.

Q: How do you increase butyrate production naturally?

A: To support butyrate, you need to feed the gut bacteria that make it. Start by giving
your gut a chance to heal — focus on easy-to-digest carbs like whole fruit and white
rice. Then, gradually add fermentable fibers like resistant starch (found in cooked-
and-cooled potatoes and green bananas) and inulin-rich vegetables (like garlic and
onions). Cutting out vegetable oils and processed foods is also important, since
these appear to disrupt the gut's microbial balance.

Q: Does restoring butyrate help with mood and stress resilience?

A: Research suggests it may help. Butyrate appears to modulate the HPA axis — the
system that governs the body's stress response — and has been associated with
changes in BDNF expression in animal and laboratory studies. Higher SCFA levels
have been linked to lower self-reported anxiety and greater emotional stability.
Researchers are also studying this connection in conditions like depression, post-

traumatic stress disorder, and autism spectrum disorders.

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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