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Introduction to the  
Brain-Gut Connection
When people talk about a “gut feeling,” they’re referring to more than just a metaphor. In one 
famous example, a Soviet officer credited a vague “ funny feeling in my gut” with his decision to 
avert a potential nuclear war. Such anecdotes underscore a profound biological truth: the gut 
“converses with the brain like no other organ”, creating an intuitive dialogue between our emotions 
and our digestive tract. Modern science now confirms that our brain and gut are in constant  
two-way communication, forming what is known as the brain-gut axis (sometimes called the 
Brain-Gut connection and better referred to as brain-gut-microbiome system, in short BGM system). 
This complex network operates 24 hours a day, from the moment we are born until our last breath. 
It’s not just coordinating digestion – it also inf luences how we feel, the decisions we make, how we 
socialize, and even how much we eat. In essence, the BGM system is a hidden conversation within 
our bodies that shapes both our physical health and mental state.

As a physician and researcher, I have spent the last 45 years investigating this intimate connection 
between the gut and the brain. What was once dismissed as mere “stress indigestion” or folk 
wisdom about “gut instinct” is now backed by rigorous science. We know that gut feelings are real 
manifestations of this complex system at work – for example, the knots and butterf lies you feel in 
your stomach when anxious are driven by signals from the brain to the gut. Likewise, a troubled 
gut can send signals upward to the brain, inf luencing appetite, mood, a sense of discomfort and 
even decisions. This bidirectional interplay is so extensive that the gut has often been nicknamed 
our “second brain,” equipped with its own vast nervous system (the enteric nervous system) 
of around 100 million neurons. While this second brain doesn’t compose poetry or solve math 
problems, it expertly and autonomously manages all aspects of digestion and interfaces with the 
brain in our head to impact our overall well-being. 

In this e-book, I will explore the BGM system in an authoritative yet accessible way, much as I do 
with patients in the clinic and with readers on my website. We’ll break down the science of how the 
brain and gut talk to each other, delve into the surprising role of the trillions of microbes living in 
our intestines, and discuss how factors like diet, stress, and lifestyle shape this critical connection. 
Throughout, I will share insights from research (including my own) and my longstanding clinical 
experience – translating complex findings into practical guidance you can apply for better health. 
By understanding and caring for your brain-gut connection, you can leverage this powerful system 
to improve digestion, boost mood, and enhance overall health and well being.

 
(In the sections that follow, we’ ll cover the fundamentals of brain-gut communication, the
microbiome’s inf luence, dietary and lifestyle considerations, the impact of emotions and stress, and 
actionable steps to nurture a healthy dialogue between your gut and brain.)
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How Your Gut and Brain  
Talk to Each Other
The brain and gut are engaged in a continuous  
two-way conversation through multiple 
overlapping and interacting channels. Far from 
being a one-way street (as scientists once assumed), 
the brain-gut connection represents multiple 
dynamic feedback loops. Let’s break  down the 
main pathways through which your brain and 
digestive system keep in close contact:

Neural Signals (Nervous System) 

One of the fastest communication channels is via nerves. The vagus nerve – a long cranial 
nerve extending from the brainstem down into the abdomen – is a primary, bidirectional, 
multilane highway carrying signals between the gut and brain back and forth. When your gut 
senses food, distensions, contractions chemical irritations or inf lammation, it sends nerve 
impulses up to the brain; conversely, the brain can trigger gut reactions (like a quickened or 
stronger intestinal movement when you’re nervous) by firing signals down the vagus and the 
sympathetic nervous system. In fact, the gut’s own enteric nervous system is so sophisticated 
that it can operate independently to regulate all gut functions, but it constantly interacts with 
the central nervous system, exchanging status updates in real-time.

Hormonal Signals (Endocrine System) 

The gut and brain also communicate through hormones. Your digestive tract produces dozens 
of hormones (like ghrelin, the hunger hormone, and GLP-1, a satiety hormone) that reach the 
brain in two ways: They act on sensory endings of the vagus nerve in the gut, and they can 
enter the bloodstream and travel to the brain, conveying messages about hunger, fullness, and 
even mood. The brain, in turn, can inf luence these hormonal signals by directing the release 
of stress hormones (like noradrenaline or cortisol) that affect gut function. This hormonal 
crosstalk helps coordinate eating behavior and energy use with digestive activity. 
 

Immune Signals (Inflammatory Molecules)

The gut is home to the largest collection of immune cells in the body, constantly sampling 
what we ingest and who (microbes) resides in our intestines. If something is amiss – say, 
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the invasion by a pathogenic bacteria or chronic poor diet – the gut’s immune cells release 
cytokines and other inf lammatory molecules. These chemical messengers can stimulate vagal 
nerve endings or travel through the circulation, inf luencing brain activity and even emotions. 
The depression associated with several chronic inf lammatory conditions is thought to be 
inf luenced by these inf lammatory molecules generated in the gut. Likewise, brain stress can 
alter immune function in the gut, increasing inf lammation. Low-grade gut inf lammation has 
been linked with signals that may contribute to fatigue, “brain fog,” anxiety, or depression in 
susceptible individuals.

Microbial Signals (Gut Microbiome Metabolites) 

Perhaps most astonishing is the role of our gut microbes in this conversation (deserving 
its own chapter, next). The trillions of bacteria in the intestines produce a vast array of 
chemicals – including many neurotransmitters and metabolites – that can affect our nervous 
system. In addition, molecules contained in the cell wall of gram negative bacteria, such 
as lipopolysaccharide or LPS can stimulate the brain to produce its own inf lammatory 
molecules. For example, about 90% of the body’s serotonin is made in the gut (by certain  
cells inf luenced strongly by microbial metabolites), and microbes also produce GABA, 
dopamine, and short-chain fatty acids that can modulate brain function. Many of these 
microbial messages are sensed by the gut’s nerves and immune cells and transmitted to the 
brain. In turn, the brain’s messages back to the gut (neural or hormonal) can alter the habitat 
of these microbes by changing gut motility, secretions, and pH, thereby inf luencing which 
microbes thrive.

All of these channels interact with each other and work in concert. Under healthy conditions, the
system maintains a delicate balance – your brain and gut exchange information and adjust to
keep you digesting food properly and responding to challenges. However, if communication
along these channels goes awry (due to factors like chronic stress, infection, or a poor diet), the
feedback loops can become dysregulated. The results may manifest as gastrointestinal issues
(e.g. indigestion, cramps, altered bowel habits) or psychological distress (anxiety, low mood), or
often both at once. It’s telling that many patients with anxiety or depression also experience
symptoms of different types of abnormal gastrointestinal function, such as irritable bowel
symptoms. The brain-gut-microbiome system is so integrated that a disturbance in one part (say,
gut microbial imbalance or extreme stress in the brain) reverberates through the entire network.
Keep in mind that the brain gut communication channels for hormones and inf lammatory
molecules have several checkpoints along the way from the gut to the brain, which monitor and
regulate how much information is allowed to pass through. Important checkpoints are in the gut
- the intestinal barrier and in the brain – the blood brain barrier. 

On a brighter note, this also means improving one side of the system, can positively
inf luence the other. We have learned that by targeting therapeutic interventions on the brain, we
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can calm the gut, and vice versa. In one study, for instance, patients with Irritable Bowel
Syndrome (IBS) underwent a course of cognitive behavioral therapy (CBT) to reduce stress
and reframe how they perceive gut sensations. Not only did their anxiety and GI symptoms
improve, but researchers observed that their gut microbiome composition actually shifted in
those who responded to the therapy – suggesting that a brain-targeted intervention sent beneficial 
ripples all the way down to the microbial level. This was a striking demonstration of the two-way 
street: change the brain, and the gut (and its microbes) respond in kind. Likewise, as we’ll see, 
dietary or probiotic interventions aimed at the gut can alter brain activity and emotional state.

Understanding these communication channels gives us a framework for why such different
interventions like stress reduction, exercise, dietary changes, or probiotics can have surprisingly
broad effects.
 

The take-home message is that your gut and brain are inseparably connected through nerves, 
hormones, and molecular signals. They form an interconnected system that under normal 
circumstances works in perfect synchrony to generate a state of well being. By listening to this 
“hidden conversation” and learning how to modulate it if something goes wrong, we hold a 
powerful key to improving health on multiple fronts.
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The Role of the  
Gut Microbiome
The Power of Diet: “Food as Medicine” for the BGM system
 
One of the latest recognized, but most fascinating players in the brain gut communication
is the gut microbiome – the vast community of microorganisms living within our digestive tract.
Your gut is home to tens of trillions of microbes (bacteria, viruses, fungi, and more) which
together have millions of genes compared to our 20,000 human genes. These microbes are not
invaders or parasites as thought in the past; the great majority of them are symbiotic partners that
have co-evolved with us and have become integral to our human physiology. Because of this
symbiotic relationship of the microbes with their human host, and the close interconnectedness
of all the involved parties, I refer to the brain, gut, and microbiome together as one system – the
brain-gut-microbiome system – because you really cannot consider one part without the others.
 

A Living Ecosystem Inside You
 
To appreciate the role of the microbiome, think like an ecologist. The human body is like a
complex landscape with vastly different habitats for microbes. The mouth, skin, lungs, and gut
each host distinct microbial communities. Within the gut, the end of the small intestine (the
ileum) and the large intestine (the colon) is the equivalent of a dense rainforest – it contains the
greatest number and diversity of species, thanks to its slow transit, rich nutrient content and
absence of oxygen. The stomach and proximal small intestine, in contrast, are harsher, lower-
density environments (more like a desert or tundra in our analogy, with far fewer microbial
residents). In a healthy adult, the colon may harbor up to 1000 microbial  
species, forming a complex and resilient ecosystem.  
High diversity and richness in this ecosystem generally  
means resilience – a diverse microbiome  
can bounce back from challenges, keeping the  
BGM system stable. Low diversity, and  
overgrowth of certain species at the cost  
of others on the other hand, can indicate  
a fragile system that’s more prone to  
perturbations (much like a monoculture  
crop field is more vulnerable to blight  
than a biodiverse forest).
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From Birth to Behavior: What Shapes Your Microbial Identity
 
Many factors shape your unique microbial landscape. Genetics provides an initial blueprint (the 
genes you inherit can inf luence which microbes find your body hospitable), but more important 
are early-life experiences and environmental factors. For instance, whether you were born 
vaginally or via C-section, whether you were breastfed, what foods you first ate, and even how 
much stress you were exposed to in infancy – all these early factors “seed” and educate the infant 
microbiome in ways that can have lifelong impacts.
 
Nature seems to have designed an intricate 
programming process: during birth and
breastfeeding, mothers pass critical microbes 
and molecules to their babies to jump-start 
the gut community and immune training. In 
traditional societies, infants are exposed to 
a wide array of microbes from soil, animals, 
and other community members, which can 
foster extraordinary diversity in the gut –  
a pattern we see even today in indigenous 
groups like the Yanomami on the Orinoco 
river or the Hazdas in East Africa, who 
have some of the richest and most diverse 
gut microbiomes on the planet.) As we 
age, diet becomes a dominant inf luence 
on microbiome composition, along with 
medications (especially antibiotics, which 
can wipe out chunks of the ecosystem), 
chronic stress, illness, and other lifestyle 
factors Even our “Habits of mind” – how we 
deal with stress or emotions – can ref lect 
in the microbial balance, likely via stress 
hormones and nerve signals that alter the 
gut environment.

 
How Microbes and Minds Communicate
 
Why does this microbial community matter for the brain-gut connection? For starters, our gut 
microbes perform essential jobs in digestion – breaking down complex carbohydrates (dietary 
fibers) and polyphenols, fermenting foods to release nutrients, and producing vitamins. But 
beyond that, they produce a plethora of signaling molecules, the function of most of them still 
unknown. Amazingly, gut bacteria manufacture many of the same neurotransmitters that our 
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neurons use. They can produce serotonin, dopamine, GABA, acetylcholine, and a host of other 
compounds. They also generate short-chain fatty acids (like butyrate) and other metabolites when 
they digest large molecular food components, like the fibers and polyphenols we consume. In 
addition to providing food for the microbes themselves (prebiotics), these microbial products can 
enter the bloodstream or activate receptors in the gut lining, thereby sending messages to the brain 
and other organs. In essence, the microbiome acts like a chemical factory that supplements our 
body’s signaling capabilities. For example, certain gut bacteria can produce molecules that calm 
inf lammation and strengthen the gut barrier, potentially reducing harmful signals to the brain. 
Others might produce toxins or pro-inf lammatory signals if the ecosystem is out of balance (a 
state often called dysbiosis). The evidence to support this microbe to brain signaling via distinct 
neuroactive substances stems largely from mouse models and has not been proven in humans.

Conversely, the brain can inf luence the microbiome. Through stress pathways and the autonomic
nervous system, the brain can alter gut motility in different regions (how fast things move),
secretions (like mucus or digestive juices), and even gut permeability (how leaky or tight the gut
barrier is). These changes affect the microbes’ habitat. Chronic stress, for instance, might slow
digestion and make the gut environment less friendly to certain beneficial bacteria, while
favoring more hardy, inf lammatory species. Indeed, experiments have shown that animals
subjected to stress develop changes in their gut microbial balance, and in humans, psychological
stress has been correlated with shifts in the microbiome and increased gut inf lammation. It’s
truly a two-way street: our emotions can alter the gut microbes, and certain gut microbes can
alter our emotions. Scientists have started calling some of these microbes “psychobiotic”
candidates – bugs that, when present in healthy balance, seem to positively inf luence mood and
anxiety. While this research is still emerging and currently largely based on studies in laboratory
mice, it opens the door to treating mental health disorders not only with brain-directed therapies
but also with microbial interventions. 
 
 
Microbiome Imbalance and Disease

Disturbances in the gut microbiome have been linked to a range of conditions, underscoring  
its role in the BGM system. In gastrointestinal disorders like IBS (Irritable Bowel Syndrome)  
and IBD (Inf lammatory Bowel Disease), we often find an altered microbiome and altered 
brain-gut signaling. But even in diseases not traditionally thought of as gut-related – such as 
depression, anxiety, autism, Parkinson’s disease, and Alzheimer’s – researchers have found 
intriguing associations with microbiome imbalances. For instance, studies have shown that 
patients with major depression often have a less diverse gut microbiome or distinct bacterial 
fingerprints compared to non-depressed individuals. Mouse experiments have even demonstrated 
that transplanting gut bacteria from a depressed person into a mouse can induce anxiety-like 
behavior in the mouse (and vice versa, transferring microbes from a healthy mouse can have 
calming effects). While we must be cautious in interpreting such results, they reinforce the 
concept that the microbiome is an integral part of the mind-body equation. Perturbations in  
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this microbial world can send the wrong signals through the gut-brain axis, potentially 
contributing to disease states.

What a Healthy Microbiome Looks Like
 
There is no single “perfect” microbiome (at the strain level, everyone’s microbial mix is unique, 
like a fingerprint), but diversity and richness are key recurring themes. Generally, a healthy 
microbiome is one teeming with a wide variety of beneficial microbes, none of which have grown 
disproportionately dominant. Such diversity provides resistance to infections and resilience, 
meaning the system can handle perturbations or stressors (like a round of antibiotics or a week 
of junk food) without collapsing and without causing disease. On the other hand, low diversity 
or the loss of important microbial groups can make the system vulnerable – akin to an ecosystem 
that’s lost its keystone species. In the most general terms, a healthy microbiome is characterized 
by a dominance of microbial strains producing anti-inf lammatory molecules like the short-chain 
fatty acids butyrate, over strains leading to inf lammatory changes. In practical terms, fostering 
a healthy microbiome (as we’ll discuss in the next section) involves feeding your microbes well 
(with fiber and polyphenols from a variety of plant foods) promoting the production of butyrate, 
and avoiding unnecessary antibiotics, environmental toxins or harsh disruptors, and managing 
stress. By taking care of this internal microbial garden, you’re also tending to your brain’s  
well-being.

In summary, the microbiome is a crucial moderator in the brain-gut conversation. These tiny
organisms can inf luence everything from how we metabolize our food to how we experience 
stress or joy. We are, in a sense, super-organisms or holobiont– part human, part microbial – and 
understanding this partnership is key to mastering the brain-gut system. As we move on, keep 
in mind that many of the dietary and lifestyle strategies for brain-gut health work largely by 
nurturing our microbial allies.
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What you eat and how you live on a daily basis are among the most powerful levers for optimizing 
the health of the BGM system. Through decades of research and patient care, I’ve found that 
while the science behind gut-brain interactions is complex and only partially understood, the 
practical recommendations are often quite simple. In fact, my core advice echoes basic healthy 
living principles: diet, exercise, sleep and a calm mind form the foundation of a healthy gut-brain 
microbiome system. Let’s unpack how these factors specifically impact your gut and brain, and 
what choices make the biggest difference.
 
Eat for a Healthier Mood and a Healthier Gut
 
The Power of Diet: “Food as Medicine” for the BGM system
 
Diet is the single most important day-to-day inf luence on the composition of your gut microbiome 
and the signals the gut sends to the brain. Every meal is essentially a batch of incoming data for 
your brain-gut axis, which is decoded by the gut microbiome: nutrients and chemical compounds 
that will be absorbed into your bloodstream, as well as fibers and phytochemicals that will be 
processed by your microbiome into messenger molecules. As I often tell patients, eat with the 
needs of your gut microbes in mind, because when you feed them right, they will reward you by 
producing beneficial signals for your entire body and brain. In brief: what is good for your gut 
microbes is good for your health. 
 

Diet and Lifestyle Factors  
in the Brain-Gut Connection
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The Mediterranean Diet
 
The dietary pattern that consistently  
comes out on top for gut and brain health  
is the traditional Mediterranean diet (or  
similar plant-forward, whole-food diets  
which are also part of traditional Asian  
and indigenous cultures in the Americas).  
This is not a fad but a time-tested way of  
eating which has evolved over thousands  
of years, and which is found in some 
of the world’s healthiest populations.  
Keep in mind, this traditional form of  
the Mediterranean diet is not what you  
will find in your fast food pizzeria or in  
many modern Italian restaurants which  
have modified their dishes to resemble the Standard American Diet.  A Mediterranean-style diet 
is about 75% plant-based, rich in vegetables, fruits, legumes, whole grains, nuts, and seeds, with 
modest amounts of fish, fermented dairy (like yogurt), and olive oil as the primary fat source. 
The Mediterranean diet also contains significant amounts of complex carbohydrates in the form 
of bread, pasta and pizza. Red meat and sugary or highly processed foods are minimal. Why is 
this diet so beneficial? It provides a variety of fibers and complex carbohydrates that cannot be 
absorbed by your proximal small intestine and therefore reach end of the small intestine (the 
ileum) and the colon, and serve as fuel for diverse gut bacteria. These fibers (found for example 
in vegetables, beans, and whole grains, wild rice) ferment in the colon, feeding microbes which 
are specialized in the production of short-chain fatty acids like butyrate – compounds that reduce 
inf lammation and support the integrity of the gut lining, ultimately sending positive signals 
throughout the body and to the brain counteracting inf lammatory molecules.
 
Moreover, the Mediterranean diet is loaded with polyphenols, the natural bioactive compounds 
in colorful fruits, veggies, herbs, olive oil, coffee, tea, and wine. Polyphenols used to be touted 
mainly as antioxidants, but we now know they also act as prebiotics – the majority of polyphenols 
aren’t fully digested by us, so they travel to the end of the small intestine and the colon where 
microbes break them down and use them as food. In doing so, microbes convert polyphenols 
into smaller molecules that can be absorbed and exert anti-inf lammatory and brain-protective 
effects. For example, the polyphenols in dark berries or extra-virgin olive oil can help promote 
a healthier microbial balance and have been linked to improved cognitive function and 
improved cardiovascular health in some high quality studies. Nuts and seeds, another staple of 
Mediterranean eating, provide healthy fatty acids and more fiber and polyphenols, contributing
to metabolic and cardiovascular health as well.
 
In essence, a Mediterranean diet hits the sweet spot for the brain-gut microbiome system: it’s 
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high in a variety of polyphenols, antioxidants, fiber and fermentable plant compounds for the 
microbiome, balanced in macronutrients, and rich in anti-inf lammatory fats (like omega-3s 
from fish and monounsaturated fat from olive oil) that support brain health. It’s no surprise that 
research shows this style of eating correlates with lower rates of depression and cognitive decline, 
as well as lower incidence of cardiovascular disease and digestive issues. In my practice, I’ve seen 
patients with chronic gut disorders or mood imbalances make significant improvements when they 
shift toward a personalized, more whole-food, plant-centered diet.

Equally important to what you eat is how you eat. In many traditional cultures (Mediterranean 
included), meals are a slow, social affair – an opportunity to connect with family or friends, relax, 
and savor food. This eating style has hidden benefits for the BGM system. Engaging in pleasant 
social interaction and eating mindfully triggers your parasympathetic “rest and digest” mode, 
which enhances digestion and nutrient absorption, and likely fosters a healthier gut environment. 
By contrast, eating on the run or in a stressed state (say, hurriedly gulping down unhealthy fast 
food in your car) can tip your body into a fight-or-f light state, impairing digestion and possibly 
sending stress signals to your microbiome. The lifestyle context of meals – community, gratitude, 
slowing down – is an often overlooked but important factor in gut health and studies show that 
social interconnectedness is a key factor in healthy longevity, without age related depression, 
cognitive decline or strokes. The Mediterranean lifestyle traditionally includes strong social ties 
and communal meals, which could be one more reason it’s associated with longevity and  
well-being. 
 

Foods to choose and avoid

Now, you might wonder if there are specific foods to add or avoid for a healthy BGM system.
Broadly, minimally processed, high-fiber plant foods are your gut’s best friend, while highly
processed, sugary, or low-fiber foods, packed with chemicals are its adversary. Here are a few
dietary highlights and tips backed by research (and my own observations):

Eat a Diverse Range of Plants

Strive to consume a variety of vegetables, fruits, legumes, and whole grains each week. 
Diversity in plant foods = diversity in nutrients and fibers, which = diversity in your gut 
microbes. Something as simple as “eat the rainbow” (different colored produce) ensures 
you’re getting a broad spectrum of polyphenols and fibers to nourish different microbial 
species. Keep in mind that there are hundreds of species of microbes living in your gut, each 
species specialized in their ability to produce metabolites with health benefits for your gut, its 
microbes and your body. In one large study, people who ate 30 or more different plant foods 
per week had significantly more diverse microbiomes than those who ate 10 or fewer types.
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Each plant contributes its own unique fibers and phytochemicals, so mix it up – kale, carrots, 
apples, lentils, quinoa, almonds, etc.

Favor Fermented Foods

Incorporate traditional fermented products like yogurt, kefir, kimchi, sauerkraut, kombucha, 
or fermented soy (miso, tempeh). Fermented foods contain live microorganisms (probiotics) 
and preformed nutrients that can directly benefit your gut. Recent research has shown 
that adding fermented foods to the diet can increase microbiome diversity and lower 
inf lammation in the body. Interestingly, in one study, people who ate a lot of fermented foods 
developed new microbial strains in their gut that weren’t even in the ingested fermented 
foods – suggesting that fermentation primes the gut environment for beneficial bugs to bloom. 
Even if those microbes were present only in trace amounts before, giving them the right food 
(ferments) helped them f lourish. I often recommend a daily serving of yogurt or fermented 
vegetables for patients looking to boost their microbiome. A selected group of probiotic 
supplements may add to the benefits from traditionally fermented foods.

Beware of the Western Diet Pitfalls 

The standard American diet (aptly nicknamed “SAD”) tends to be high in processed 
carbs, added sugars, unhealthy fats, and animal proteins, while being low in fiber 
and phytonutrients. This pattern is frankly toxic to the gut microbiome and promotes 
inf lammatory changes in the gut, the liver and the brain. As I’ve noted in interviews, “the 
standard American diet lacks sufficient fiber and polyphenols... It’s a pro-inflammatory diet”. 
Diets rich in ultraprocessed foods can lead to a less diverse microbiome dominated by 
bacteria that thrive on simple sugars and produce inf lammatory metabolites, while reducing 
the bacteria that produce anti-inf lammatory short-chain fatty acids. Over time, this can 
contribute to metabolic issues, leaky gut, and even negative effects on the brain (some studies 
link Western-style diets with higher risk of depression and worse cognitive performance). 
Limit your intake of ultra-processed snacks, sweetened beverages, fast foods, and excessive 
amounts of red meat. These should be occasional treats rather than daily staples if you’re 
aiming for optimal gut-brain health.

Healthy Fats Over Unhealthy Fats

Your brain is nearly 60% fat by dry weight, and it loves healthy fats. Omega-3 fatty acids 
(found in fatty fish like salmon, as well as walnuts and f laxseeds) have well-known brain 
benefits and also possess anti-inf lammatory effects in the gut. Extra-virgin olive oil, rich 
in monounsaturated fat and polyphenols, is another star – it has been shown to support 
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cardiovascular and brain health and may even favorably inf luence gut bacteria. On the f lip 
side, diets high in saturated fats (like those heavy in butter, cheese, fatty cuts of meat) or 
processed trans fats can promote inf lammation and may negatively alter gut bacteria. Choose 
plant oils, nuts, avocados, and fish for fats, and moderate your portions of animal fats.

Stay Hydrated and Choose Gut-Friendly Beverages:

Plenty of water is important for digestion (it keeps things moving) and for the mucosal lining 
of the gut which houses many immune cells and microbes. Be mindful of alcohol – while a 
little red wine contains small amounts of polyphenols and has been part of gut-healthy diets 
in moderation, excessive alcohol intake can disrupt the microbiome and inf lame the gut and
liver, not to mention harm the brain. Caffeinated drinks like coffee and tea in moderate 
amounts are generally fine and even contain beneficial polyphenols, but watch for added
sugars in fancy coffee drinks.

If it is difficult for you to follow the Mediterranean dietary pattern, for economic reasons or 
lack of availability, you may benefit from a selected group of dietary supplements that provide 
you with some of the key elements of an optimal diet.

Beyond what to eat, another intriguing area of diet’s impact is when to eat. There’s growing 
evidence that meal timing and fasting periods can inf luence the gut-brain axis. In my own
routine, I practice a form of time-restricted eating – typically eating within an 8-hour window
(for example, from 12pm to 8pm) and then staying away from food for about 16 hours overnight.  
I find this helps my digestion and energy levels. Research suggests that such fasting periods
allow the gut to perform maintenance (like cell repair and clearing out bacteria in the small
intestine), and they may also improve the daily rhythmicity of your microbiome. I’ve written
about findings that “the timing of our meals can have a profound effect on the gut microbiome
and our overall health”, inf luencing gene expression in not just the gut, but also the liver and
brain. In short, giving your body regular breaks from food (overnight or via an occasional longer
fast if appropriate) might benefit the gut microbes and metabolic health, prevent the development
of small intestinal bacterial overgrowth (SIBO) which translates to a happier brain. That said,
meal timing can be f lexible – it’s not a one-size-fits-all prescription. The key is to avoid constant
grazing or late-night heavy meals that can throw off the gut’s natural rhythm.
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Build a Gut Healthy Lifestyle

Exercise and Sleep – An Underrated Part of Gut Health 

While diet often steals the spotlight, physical activity and sleep habits are equally vital
components of a healthy brain-gut microbiome system. I always emphasize a holistic approach: 
nutritious food, regular exercise, adequate sleep, and stress management together create the 
environment in which your gut and brain can thrive. Even though the term “holistic” is an old 
fashioned term, popularized in the 60s, modern science has been undergoing a paradigm shift 
towards a similar concept called systems biology, and artificial intelligence paradigms use a 
“holistic” strategy of integrating a vast amount of data from multiple sources.

Exercise has multiple benefits for gut-brain health. Regular moderate exercise (like walking,
jogging, cycling, yoga, or swimming) helps reduce stress, improve mood, and increase blood
circulation – all of which positively affect the brain. But exercise also has direct effects on the
gut. Studies have shown that consistent exercise can increase microbial diversity and promote the 
growth of bacteria that produce butyrate, a fatty acid that strengthens the gut lining and reduces 
inf lammation. Exercise also tends to promote healthier bowel movements and can decrease 
gut transit time (helpful in preventing constipation). There’s even evidence that exercise may 
enrich the microbiome in a way that improves the intestinal barrier, making the gut lining less 
“leaky” and more resilient to toxins. However, it’s worth noting that extreme exercise (like ultra-
endurance events) often pose a major stress to the gut – balance is key.  
The general rule I share with my patients: move your 
body regularly in enjoyable ways. Aim for at least 
30 minutes of moderate exercise most days, 
and incorporate a mix of aerobic (endurance) 
activities and some strength (resistance) 
training if possible. Not only will this directly 
benefit your brain (through endorphins 
and increased neuroplasticity), it also helps 
regulate your immune metabolic system and 
weight, which indirectly benefits the gut. 
Many of my patients report that exercise, 
even a simple daily walk, reduces their 
GI symptoms and uplifts their mood – 
a clear example of the Brain-Gut loop 
in action.
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Sleep is the often-forgotten pillar of health that significantly impacts both mood and digestion. 
Anyone who’s pulled an all-nighter or struggled with insomnia knows that the next day you 
may feel mentally foggy and have an upset stomach. This is because sleep is a restorative period 
for the brain and gut alike. During healthy sleep, stress hormones dip, the vagus nerve activity 
increases (promoting digestion), and the gut and the brain perform cleanup tasks (like f lushing 
out metabolic waste). In the gut, many microbes follow a diurnal rhythm – some species peak in 
activity during the day and others at night. Disrupting your sleep-wake cycle can disturb these 
microbial rhythms, potentially contributing to dysbiosis. Chronic sleep deprivation or irregular 
sleep (such as in shift workers) has been linked to increased inf lammation and a higher risk of 
obesity and diabetes – conditions also tied to microbiome alterations. My advice: prioritize 7–8 
hours of quality sleep per night. Good sleep hygiene (consistent bedtime, limiting or avoiding 
screen time before bed, sleeping in a dark, cool room, mindfulness practices) can dramatically 
improve your sleep quality. As your sleep normalizes, you might notice improvements in appetite 
regulation, energy, and even how your gut feels (since the gut gets more parasympathetic “rest” 
time). Remember, healing and regeneration – for both gut lining and brain neurons – often 
happen during sleep.
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Summary of Gut Microbiome Friendly  
Habits That are Good for Your Brain

To crystallize these points, here’s a quick list of lifestyle strategies for supporting a healthy
brain-gut connection (we’ll delve into stress and emotional health in the next chapter): 

Adopt a Plant-Rich, Whole-Food Diet: Emphasize a variety of vegetables, fruits, legumes, whole 
grains, nuts, and seeds. Include complex carbohydrates and a variety of fermented foods and 
healthy fats like olive oil. Minimize or avoid ultraprocessed, high-sugar, and low-fiber foods.

Feed Your Microbiome Fiber and Polyphenols
Ensure you get plenty of dietary fiber (aim for  ~25-30g or more per day from food) and 
polyphenol-rich foods (dark berries, greens, spices, teas). A diverse supply of these foods 
nourish beneficial gut bacteria and help reduce inf lammation.

Consider Meal Timing  
Give your gut periodic rests by spacing out meals and avoiding late-night eating. An eating 
window (e.g., 8-12 hours) each day with an overnight fast can support gut health, but listen 
to your body and find a schedule that works for you.

Exercise Regularly 
Engage in moderate physical activity most days of the week.
Consistency is more important than intensity – a brisk walk daily yields dividends for
your gut and brain.

Prioritize Healthy Sleep 
Keep a regular sleep schedule and create a relaxing pre-bed routine. Your gut and brain will 
thank you for the nightly downtime.

Stay Hydrated 
Drink water throughout the day and limit alcohol. Mild dehydration can slow digestion  
and concentrate stress hormones.
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Cultivate a Healthy Eating Environment 
Whenever possible, eat in a calm setting. Take time to chew thoroughly and appreciate 
every bited. Engage in positive conversation if you’re with others, or calming music if alone. 
This mindful approach optimizes digestion and nutrient uptake.

Avoid Unnecessary Antibiotics and Gut Irritants  
Use antibiotics only when needed to treat a documented infection, and prescribed (they can 
compromise or even wipe out good bacteria along with the bad). Be cautious with NSAIDs 
(like ibuprofen) or other drugs that can affect the gut lining if used in excess. If you must 
take them, support your gut with probiotics.

By focusing on these diet and lifestyle factors, you create a nurturing environment for your
gut microbiome and its interactions with the brain. I often remind people that genes and
aging are far less inf luential on our health than daily habits. The food we choose, the activities
we do, and the rest we get – these send signals to our gut and brain that can either promote
harmony or sow disarray. Fortunately, simple changes can tilt the balance in the right direction.
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