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If you've ever felt ravenous after a meal or battled stubborn weight gain despite eating

well, your gut — not your willpower — may be to blame. Excess weight and rising blood

sugar often appear as separate problems. In reality, both reflect a deeper issue: a

breakdown in how your gut communicates with the rest of your metabolism.

How Butyrate and GLP-1 Work Together to Regulate
Appetite, Blood Sugar, and Body Weight
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Your gut produces GLP-1 naturally through specialized intestinal cells, and this hormone

regulates appetite, satiety, and blood sugar after meals. Butyrate, a short-chain fatty acid

(SCFA) made by beneficial gut bacteria, serves as the primary fuel for colon cells and

directly stimulates GLP-1 release



When butyrate production drops, GLP-1 signaling weakens, hunger lasts longer after

meals, insulin output rises and weight regulation breaks down



Healthy GLP-1 signaling slows digestion, improves insulin sensitivity and supports

natural appetite control without medications or calorie restriction



Gut dysbiosis reduces SCFA production, increases inflammation and disrupts incretin

hormones like GLP-1, which promotes insulin resistance and fat storage



Restoring gut function allows your body’s built-in weight management system to work as

designed, making weight loss a downstream effect of balanced metabolism. My new

book, “Weight Loss Cure; Melt Fat Naturally With Your Own GLP-1,” provides a step-by-

step plan to rebuild butyrate production, restore natural GLP-1 signaling, and correct the

root drivers of weight gain



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


Long before medications entered the picture, human physiology relied on signals from

the gut to regulate appetite, energy intake, and glucose handling. One of the most

important of those signals is glucagon-like peptide-1 (GLP-1). Think of GLP-1 like your

metabolism's volume knob — when it's turned down, your body can't "hear" fullness

signals as clearly, so hunger lingers longer than it should.

GLP-1 is made by specialized gut cells called L-cells. These cells respond to metabolic

cues from the gut microbiome, particularly short-chain fatty acids (SCFAs). Among

them, butyrate stands out as an essential fuel and signaling molecule.

When your gut produces adequate butyrate, GLP-1 release follows a normal pattern. You

feel hungry when you need fuel, and full when you've had enough. Blood sugar stabilizes

without excessive insulin output. Over time, body weight trends toward a healthier range

as a downstream effect of restored physiology rather than forced restriction. This is the

central topic of my new book, “Weight Loss Cure; Melt Fat Naturally With Your Own GLP-

1.”

Understanding this system helps explain why gut health plays such a central role in both

blood sugar control and natural weight regulation. To understand the stakes, let's zoom

out to see how widespread these gut-metabolism breakdowns have become.

The Growing Metabolic Burden

Type 2 diabetes now affects an estimated 10.5% of adults worldwide, with projections

reaching 12.2% by 2045.  About 90% of all diabetes cases fall into this category, and

global deaths linked to diabetes reached 6.7 million in 2021.  Prevalence remains

highest in high-income countries but continues to rise rapidly in middle-income regions

as dietary patterns shift.

Excess body weight often precedes these changes. Yet weight gain rarely begins with

overeating alone. It begins when appetite regulation fails, satiety signals weaken, and

insulin output rises to compensate. GLP-1 sits at the center of that breakdown.
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Your Gut Microbiome Shapes Metabolic Signals

Large population studies and controlled trials continue to show that gut bacteria

influence how your body handles carbohydrates, fats, and hormones. A series of

nutritional n-of-1 trials published in eBioMedicine  examined how individual gut

microbiomes respond to high- and low-carbohydrate diets.

Unlike conventional clinical trials, which involve large groups of participants to draw

general conclusions, n-of-1 trials focus exclusively on a single person to assess how a

particular intervention impacts their unique physiology.

Each participant followed alternating dietary phases while researchers tracked glucose

responses and microbial changes. Results showed highly personalized glycemic

responses tied directly to microbial composition and function.

High-carbohydrate intake produced distinct microbial shifts that altered glucose

sensitivity in some individuals but not others. These effects did not appear during low-

carbohydrate phases, highlighting the role of gut bacteria in carbohydrate handling

rather than calories alone. What mattered most was not bacterial identity alone but

microbial function, especially carbohydrate fermentation and metabolite production.

Butyrate: The Metabolic Output That Matters Most

Gut bacteria ferment nondigestible carbohydrates into SCFAs, primarily acetate,

propionate, and butyrate. Among these, butyrate plays a unique role. Butyrate serves as

the primary energy source for colonocytes, the cells lining your colon. These cells rely

on butyrate for up to 70% of their energy needs.

When colonocytes receive adequate fuel, they maintain a low-oxygen environment in the

gut. That environment supports beneficial anaerobic bacteria and limits inflammatory

byproducts such as endotoxin. This metabolic stability sets the stage for proper

hormone signaling.
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L-cells reside within the intestinal lining alongside colonocytes. These cells sense

luminal nutrients and microbial metabolites. Research shows that SCFAs, especially

butyrate and propionate, stimulate GLP-1 secretion through activation of free fatty acid

receptors on specific L-cells. So, butyrate supports GLP-1 production in two ways:

1. It fuels the cells that house L-cells, preserving gut integrity

2. It directly stimulates GLP-1 release by binding to sensors on GLP-1–producing cells

to trigger its release

Hence, when butyrate production falls, GLP-1 secretion declines. Appetite signals

weaken. Post-meal satiety shortens. Insulin output rises to compensate for impaired

glucose handling. That's why problems with GLP-1 signaling often start before the scale

tips upward — not after.

GLP-1: Your Body's Natural Appetite Regulator

GLP-1 acts as an incretin hormone, which means it helps regulate insulin release after

eating. After meals, it signals the pancreas to release insulin in proportion to glucose

levels. At the same time, it slows gastric emptying and sends satiety signals to appetite

centers in the brain. These actions serve a single purpose: to match energy intake with

energy need. When GLP-1 signaling functions properly:

• Hunger declines after meals

• Portion size self-regulates

• Blood sugar peaks remain modest

• Insulin secretion stays proportional rather than excessive

Weight stability follows naturally from this coordination. No conscious calorie restriction

is required for the system to work.



How Dysbiosis and Inflammation Disrupt Weight Regulation

A review published in Frontiers in Endocrinology  examined the relationship between gut

microbiota, insulin resistance and metabolic disease. Dysbiosis correlated strongly with

obesity and impaired glucose control. Several mechanisms emerged:

• Overexpression of microbial genes that extract excess energy from carbohydrates

• Reduced SCFA production, especially butyrate

• Impaired incretin secretion, including GLP-1

• Chronic low-grade inflammation in adipose tissue

Together, these gut shifts sabotage GLP-1 signaling — leaving you hungrier, storing more

fat, and burning less energy.

Chronic inflammation in fat tissue also interferes with insulin signaling and incretin

response. Certain gut bacteria produce metabolites that dampen inflammatory

signaling, while others amplify it.  Butyrate calms inflammation by blocking key alarm

pathways like NF-κB and boosting immune cells that promote tolerance.

Lower inflammation improves insulin sensitivity, which in turn enhances GLP-1. This

feedback loop explains why insulin resistance and appetite dysregulation often resolve

together when gut function improves.

Insulin Resistance as an Early Warning Signal

As GLP-1 and butyrate levels shift, insulin function begins to change — often before you

feel anything. The HOMA-IR (Homeostatic Model Assessment of Insulin Resistance)

index offers a practical way to assess this shift using fasting glucose and insulin values.

Created in 1985, it calculates the relationship between your fasting glucose and insulin

levels to evaluate how effectively your body uses insulin. Lower insulin resistance

reflects improved metabolic flexibility and stronger GLP-1 signaling. As GLP-1 response
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normalizes, insulin output declines without sacrificing glucose control.

Unlike other more complex tests, HOMA-IR requires just one fasting blood sample,

making it both practical and accessible. This simplicity allows doctors and patients to

screen for early signs of insulin resistance, monitor prediabetes risk, track treatment

effectiveness over time and guide intervention strategies. The HOMA-IR formula is as

follows:

HOMA-IR = (Fasting Glucose x Fasting Insulin) / 405, where

• Fasting glucose is measured in mg/dL

• Fasting insulin is measured in μIU/mL (microinternational units per milliliter), and

• 405 is a constant that normalizes the values

If you're using mmol/L for glucose instead of mg/dL, the formula changes slightly:

HOMA-IR = (Fasting Glucose x Fasting Insulin) / 22.5, where

• Fasting glucose is measured in mmol/L

• Fasting insulin is measured in μIU/mL, and

• 22.5 is the normalizing factor for this unit of measurement

Anything below 1.0 is considered a healthy HOMA-IR score. If you're above that, you're

considered insulin resistant. The higher your values, the greater your insulin resistance.

Conversely, the lower your HOMA-IR score, the less insulin resistance you have,

assuming you are not a Type 1 diabetic who makes no insulin. Insulin resistance often

exists long before obvious signs of trouble, silently disrupting your body's balance and

setting the stage for serious conditions later.

How to Support Your Gut's GLP-1 System



Your gut microbiome plays a key role in how your body processes carbohydrates and

regulates blood sugar levels. By taking targeted steps to enhance your gut health, you

can restore and support the bacteria in your gut that produce butyrate and other SCFAs.

Just keep in mind that your microbiome is as unique as your fingerprint. What works for

one person may differ for another, so patience and personalization are key. That said,

here are a few foundational basics that will benefit most people:

1. Start with gut terrain repair — If you're bloated, constipated, or sensitive to high-

fiber foods, you need to calm inflammation before you feed the microbiome. That

means:

• Avoiding fermentable fibers at first. When your gut is out of balance, high-fiber

foods — even the "healthy" ones — can work against you. Foods like beans,

lentils, oats and raw greens ferment quickly when the wrong bacteria are in

control. This creates gas, pressure, and inflammation, and worsens gut lining

damage.

• Eliminating seed oils (such as soybean, corn, canola, sunflower). The linoleic

acid in seed oils damages the exact gut microbes you're trying to support. If

your diet includes fried foods, processed snacks or sauces made with soybean,

corn, sunflower or canola oil, you're suffocating your good gut bacteria.

Replace those fats with ghee, grass fed butter or tallow — fats your body

actually knows how to use. The goal is to shift your internal terrain so your gut

bacteria thrive again.

• Using simple carbs like white rice and ripe fruit to stabilize energy without

feeding bad bacteria.

2. Reintroduce fiber in phases — Move on to fiber reintroduction only after you meet

this criterion: You tolerate three consecutive days of white rice or ripe fruit with no

bloating, abdominal pain, excess gas, or bowel urgency. At that point, introduce one



resistant starch source at a time, starting with 1/2 cup cooked-and-cooled white

potato once daily.

Once you can consume 1/2 cup cooked-and-cooled potato daily for seven

consecutive days with no increase in gas, bloating, stool looseness, or abdominal

discomfort, advance to inulin-rich foods such as garlic, onions and leeks. These

fibers bypass digestion in your small intestine and head straight to your colon,

where they fuel beneficial bacteria that make butyrate.

3. Support with optional tools — Once your gut begins to stabilize, these targeted tools

can help accelerate butyrate production and improve results:

• Akkermansia postbiotics (Phase 1) — Postbiotics are non-living bacterial

components that still deliver biological signals. Pasteurized forms of

Akkermansia muciniphila contain Amuc_1100, a protein shown to tighten the

gut barrier and reduce inflammation. Look for postbiotic formulas with enteric

coating or microencapsulation to ensure they survive stomach acid and reach

the colon intact.

Without that protection, less than 5% of Amuc_1100 reaches your colon. You

could try megadosing to compensate, but that's expensive and inefficient.

Prioritize coated formats to support your gut barrier more effectively.

• Live Akkermansia (Phase 2) — Begin Phase 2 probiotics only after all of the

following occur:

◦ Bloating remains minimal or absent

◦ Stool form stays consistent for at least 7 days

◦ Fiber tolerance expands without symptom return

In this stage, introduce live probiotic Akkermansia alongside gentle prebiotics

— like small amounts of resistant starch — to support the growth of butyrate-

producing strains and reestablish a healthy, oxygen-sensitive microbial



environment.

• Fermented foods — Raw sauerkraut, kefir, and other traditionally fermented

foods can boost microbial diversity and support butyrate-producing strains. Go

slowly. Start with small amounts to test tolerance, especially if your gut is

sensitive.

• Gut testing — A stool analysis can reveal which bacteria are present, whether

your gut is inflamed, and how well you're producing short-chain fatty acids like

butyrate. This can guide food choices and supplementation more precisely.

• Resistant starch — Found naturally in cooked-and-cooled potatoes, green

bananas, and legumes — or as supplemental powders — resistant starch

bypasses digestion in the small intestine and becomes prime fuel for butyrate-

producing bacteria in the colon.

4. Adjust your environment — Your gut doesn't just respond to what you eat. It's tuned

into your entire lifestyle. These daily habits help create the internal rhythm your

microbiome needs to thrive:

• Sleep — Align your sleep-wake cycle with natural light exposure. Aim for 7 to 9

hours of high-quality sleep and get morning sun to anchor your circadian

rhythm. This helps regulate gut motility and microbial repair.

• Stress — Chronic stress alters your microbiome and shuts down butyrate

production. Use daily tools like breathwork, walking outdoors, and nervous

system regulation practices to calm your hypothalamic-pituitary-adrenal (HPA)

axis and support microbial balance.

• Fasting window — Stop eating at least three hours before bed. This gives your

migrating motor complex (MMC) — your gut's internal clean-up crew — time to

sweep out bacteria and food debris overnight, reducing fermentation and

inflammation.



Signs Your Gut Is Making More Butyrate

The following improvements reflect rising butyrate levels and gut healing in real time:

• Bowel movements become regular and well-formed — A sign of improved colonic

motility and mucosal integrity.

• Fiber tolerance improves — Less bloating, gas, or discomfort after meals rich in

fermentable fiber.

• Hunger fades between meals — As GLP-1 and PYY production increases, satiety

naturally extends.

• Mood feels more stable and stress less overwhelming — Butyrate supports BDNF

and modulates the HPA axis.

• You lose fat without trying to eat less — Improved metabolic signaling leads to

spontaneous caloric reduction.

• Reduced post-meal blood sugar spikes — A measurable effect tied to improved

insulin sensitivity and GLP-1 response.

• Lower fasting insulin and triglycerides (if tested) — Both improve with SCFA

restoration and microbiome balance.

• Fewer cravings for processed carbs and snacks — Satiety hormones rise while

inflammation-driven hunger decreases.

• Less urgency or discomfort with bowel movements — Improved stool consistency

reflects stronger gut barrier and reduced inflammation.

• Improved breath or reduction in sulfur/gas odors — Indicates better fermentation

profile in the colon (fewer sulfur-releasing or proteolytic bacteria).

Track Your Progress: How to Know It's Working



To track your recovery, keep a simple symptom journal for the first four to six weeks.

Each day, jot down quick notes on these four markers:

• Bloating — None, mild, moderate, or severe

• Energy — Steady, sluggish, or crashing

• Mood — Calm, tense, irritable, anxious

• Bowel quality — Bristol stool scale (types 3 to 4 are ideal), frequency, urgency,

discomfort

Even just a few words per day can help you see patterns clearly, especially when

deciding when to add new foods or supplements. Once you begin reintroducing

fermentable fiber, use a 1 to 10 scale each week to rate how well you're tolerating it. If

you're not at a 7 or above, pause before advancing to the next phase.

• 1 = severe gas, bloating, or pain

• 5 = some symptoms, improving

• 10 = no symptoms, excellent digestion

If you want objective data, run these labs at baseline and again around week 8. These

markers, while optional, offer biochemical confirmation that your butyrate–GLP-1 axis is

restoring normal metabolic function.

• Fasting insulin — Falling levels suggest better GLP-1 signaling

• Triglycerides — Often improve as inflammation and insulin resistance drop

• Post-meal glucose — Ideally stays under 120 mg/dL at the 1-hour mark

Timeline: What to Expect as Your Gut Rebuilds



Your gut already knows how to help you lose weight — by producing butyrate, which

fuels the cells that make GLP-1. This is how human metabolism was designed to

function. Restore that system, and your cravings shrink, your blood sugar stabilizes, your

inflammation calms down, and your body starts releasing excess weight naturally.

These shifts are clear signs that your body's metabolic software is running the way it

was meant to. Your gut doesn't need to be perfect to start producing butyrate. But

there's a rhythm to recovery, and markers to know it's working.

Phase What Happens Timeframe Measurable

Indicators

Terrain repair Gas, bloating, and

sensitivity begin to

calm

1 to 3 weeks Less urgency,

firmer stools, more

predictable

digestion

Fiber

reintroduction

Butyrate-producing

strains begin to

increase

2 to 4 weeks Better tolerance of

resistant starch,

mood uplift

GLP-1 response Appetite regulates,

energy improves,

cravings decrease

4 to 8 weeks Fewer between-

meal snacks, better

AM energy

Metabolic reset Satiety increases,

fat loss begins,

blood sugar

stabilizes

6 to 12 weeks Tighter waistline,

reduced post-meal

glucose swings

Weight Loss Is a Side Effect of Gut Health



Unlike GLP-1–based drugs that override your body's signals, restoring natural GLP-1

function works with your biology — not against it. When GLP-1 release matches meal

intake and insulin output stays proportional, appetite no longer drives excess intake.

Energy balance restores itself without conscious restriction. In this context, weight loss

isn't forced — it simply reflects your body returning to balance.

This system evolved to function without medications. Modern interventions often

attempt to replace signals that the gut once produced reliably. Restoring microbial

function allows those signals to return on their own.

You can start putting these strategies into practice right now with my new book, “Weight

Loss Cure; Melt Fat Naturally With Your Own GLP-1,” which provides a step-by-step plan

to rebuild butyrate production, restore natural GLP-1 signaling, and correct the root

drivers of weight gain.

We’re also preparing a butyrate-support product designed to complement these

foundational strategies. You can join the waitlist now, and when it becomes available,

you’ll receive a $5 off coupon by email.

The takeaway here is that butyrate fuels the gut cells that produce GLP-1, which governs

appetite, satiety, and glucose handling. When this pathway functions as designed,

weight regulation follows naturally. Rather than forcing outcomes, supporting the gut

restores communication that underlies metabolic balance.

FAQ

Q: What is butyrate, and why does it matter for appetite and weight?

A: Butyrate is a short-chain fatty acid that your gut bacteria make when they ferment

certain carbohydrates. It serves as the main fuel for the cells lining your colon and

helps keep your gut environment stable and low in oxygen. That environment allows

beneficial bacteria to thrive and supports proper hormone signaling.
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Butyrate also directly triggers the release of GLP-1, the hormone that tells you when

you’ve had enough to eat. When butyrate levels stay low, those fullness signals

weaken, hunger lasts longer after meals, and weight regulation becomes harder.

Q: How does GLP-1 control hunger and blood sugar without drugs?

A: GLP-1 is a hormone your gut produces after meals. It signals your pancreas to

release insulin only as needed, slows how fast food leaves your stomach, and sends

fullness signals to your brain. Together, those effects help match how much you eat

with how much energy you need. When GLP-1 works as designed, you feel satisfied

sooner, snack less between meals, and see smaller blood sugar spikes. This process

happens naturally when your gut microbes receive the right fuel and environment.

Q: Why can eating more fiber make gut symptoms worse at first?

A: If your gut stays inflamed or out of balance, high-fiber foods ferment too quickly

in the wrong part of your digestive tract. That rapid fermentation increases gas,

bloating, pressure, and irritation of the gut lining. In that state, fiber feeds the

problem rather than fixing it. That’s why gut repair comes first. Once inflammation

calms and digestion stabilizes, fiber begins to work as intended by feeding butyrate-

producing bacteria in your colon.

Q: How do you know when your gut is ready for fiber again?

A: Your gut sends clear signals when it stabilizes. You tolerate simple carbohydrates

like white rice or ripe fruit for several days without bloating, urgency, or abdominal

pain. Stool form stays consistent, and gas stays minimal. At that point, you can



introduce small amounts of resistant starch, such as cooked-and-cooled potatoes,

one food at a time. If symptoms return, pause rather than push forward. Progress

depends on tolerance, not speed.

Q: How long does it take to see changes in appetite or weight?

A: Most people notice digestive improvements within one to three weeks, such as

firmer stools and less bloating. As butyrate production rises, appetite regulation and

energy often improve between weeks four and eight. Blood sugar control and fat

loss typically follow between six and 12 weeks.

Weight loss occurs as a downstream effect of restored gut signaling, not calorie

restriction. Your timeline may differ, but steady improvements signal that your

butyrate–GLP-1 system is coming back online.
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