Your Gut Is A Trillion-Employee Company. Time To Start Acting Like
The CEO
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The MBA (MicroBiome Administration) program for mastering life-long health.

What is New?

A pivot from the reductionist focus on individual microbiome species to what really matters:
your microbiome’s systemic performance and health.

Why It Matters

Successful CEOs don’t micromanage, they excel in fostering the corporate environment that
attracts and keeps Star performers. The CEOs’ success strategies have a surprising place in
managing your gut ecosystem, too.

Your Takeaway

e A thorough understanding of what drives a healthy gut. And what compromises it.
e A crash course in MicroBiome Management (MBA)

Welcome to Your First MBA Class (MicroBiome Administration)

You probably never thought of yourself as the CEO of a very, very, large company. If you
still don’t by the end of this article, then I have failed.



The roughly 30 trillion microbes that populate your gut [1] are your employees, a workforce
that digests your food, manufactures essential vitamins, and regulates your immune system
(and your mood, among other things).

Once you start thinking of and “managing” your microbiome like a CEO, your “business”
stands an exceptional chance of remaining fully operational way beyond its 80-year
anniversary. Given that 80% of us will experience some sort of “business failure” (chronic
preventable disease), avoiding it will be the ultimate batch of honor for your CEO track
record.

The only obstacle to getting there is the lack of reliable MBA books and courses
(MicroBiome Administration).

This post is probably the first to start filling this void. It tries to make pragmatic sense of the
data and insights that have accrued over the past few years since the microbiome has been
recognized as the “hidden organ” [2] [3].

I said “tries to make pragmatic sense” because most of our current body of knowledge is of
observational nature. We have very little to go on in terms of interventional studies. So, like
every capable CEO, we have to make decisions under uncertainty.

My task is to present the rationale for those decisions. I also let you in on my CEO
performance and how it has panned out so far for my “business” (not too bad actually, but
I’m still a decade away from that 80-year mark).

So let’s hop straight into the microbiome mayhem.
Problem #1: The Data Is A Contradictory Mess

The image below offers a glimpse at a tiny section of a review paper published in May 2025

[4].

Another study in Italy found microbiota similarities between young
adults and seventy-year-olds but significant differences in centenarians
(individuals surpassing 100 years old) (Biagi et al., 2010). Centenarians
displayed a rearrangement in Firmicutes population and an abundance
of facultative anaerobes, predominantly from Proteobacteria (including
E. coli, Klebsiella pneumoniae, and Pseudomonas) and Bacilli (such as
Bacillus and Staphylococus). The rearrangement in Firmicutes included
lower levels of Clostridium cluster XIVa, such as Roseburia intestinalis
and Ruminococcus obeum, higher levels of Bacilli, and alterations in the
composition of Clostridium cluster 1V, such as a decrease in
Faecalibacterium prausnitzii. This also reflected a decrease in
butyrate producers, such as R. intestinalis, R. obeum, and F.
prausnitzii. The mucin-degrading Akkermansia muciniphila was
found to be enhanced in older people. Akkermansia muciniphila is

Gyriki D, et al. The gut microbiota and aging: interactions, implications, and interventions. Front Aging 2025;6:1-18.



It illustrates the kind of data dump that confronts you in your search for actionable insights.
On its 14 pages (going on like in the image), it throws the findings of more than 200 studies
at its reader but extracts no pragmatic solutions or interventions.

While that still looks like lots of grunt work by the authors, Copyleaks and two other Al
detectors flagged between 70% and 100% of the paper as written by Al

That’s why I prefer (a) systematic reviews that contain meta-analyses, and (b) those that were
written before ChatGPT turbocharged the proliferation of useless papers.

Meta-analyses methodically weigh the often contradictory results of studies against each
other to arrive at a summary conclusion.

Not in the microbiome context, though. Here are some illustrative examples.

The ratio of two bacterial taxa (Firmicutes to Bacteroidetes) seems to be relevant to the
microbiome’s metabolic output. But in which direction? A systematic review of studies about
the ratio’s role in type 2 diabetes (T2DM) showed that of 14 studies, six showed no
association, three a positive, and four a negative one [5].

Then there is the often repeated mantra of diversity, that is, how many different species are
there? The same review found the microbiome’s diversity either not, positively, or negatively
associated with T2DM.

Those are all association studies. Interventional studies are sorely lacking. Even if certain
taxa or species correlate with some condition, it doesn’t mean they cause it or that modifying
their prevalence in the gut will have any effect on the condition.

Problem #2: The Jekyll-and-Hyde Employee

At least one microbial genus has received a Jekyll-and-Hyde label—Prevotella [6]. Initially
its reputation was pure.

Prevotella dominates the guts of populations consuming fiber-rich diets where it suppresses
certain microbial pathogens like Shigella and Escherichia (causing dysentery and diarrhea)
[7]. It also increases in response to dietary high-fiber interventions that improve glucose
metabolism [8].

But in the meantime, we have learned that Prevotella also associates with hypertension [9]
and with rheumatoid arthritis [10]. Again, I emphasized the word “associates,” which does
not mean “cause”.

To complicate matters further, the microbiomes of the successfully aging oldest-old (90+)
have a greater abundance of pro-inflammatory microbes (Proteobacteria) and fewer beneficial
species (Faecalibacterium) than younger olds, despite the older-olds being healthier than the
younger-olds [11]. There is obviously a complex interaction between pro- and anti-
inflammatory taxa that we haven’t even begun to understand [11]:

“ Successful interplay between opposing immune response networks may permit oldest-old
adults to evade typical age-related pathology.”



This “interplay” may well be a sign of evolved cooperation.
Problem #3: The Unseen Power Of Cooperation

One of the Bacteroides species, particularly capable of fiber digestion, does so at an energy
cost to itself, but receives reciprocal fitness benefits from other species that feed on its
digestive products [12]. In other words, an “altruistic” act triggers a survival reward.

What we witness here is nothing less than the evolution of cooperation, not on its most often
discussed human scale, but on the scale of your microbiome. And it follows the exact same
principle [13]: the benefit-to-cost ratio of the altruistic act is larger than “1”.

“Perhaps the most remarkable aspect of evolution is its ability to generate cooperation in a
competitive world” [13].

Still convinced that your favourite blogger’s or probiotic supplier’s pitch for their
Lactobacillus or whatever supplement will do a miracle to your microbiome? Or that
spending money on a microbiome analysis of your stool sample will open its programming
handbook? I don’t think so.

But in case you are still a fan of probiotics, I have discussed in an earlier post what you
should look for in those supplements to make sure their payload at least reaches its
destination.

The CEO’s Playbook: From Micromanagement To High-Level Strategy

We need to move away from the idea of a single “hero” species that ensures the functionality
and health of our gut. Because what we have is a complex corporation of thousands of
species with largely unexplored interactions. These interactions don’t show up in the
simplistic cataloging of the species. It’s like trying to judge a company’s performance by
looking at its org chart.

That’s why I suggest replacing the reductionist micromanagement of individual species with
managing high-level metrics that determine the overall health of this astronomically complex

company. That’s what a great CEO does.

Your first step toward greatness is to do a detailed post-mortem on those organizations that
failed (the prematurely sick and diseased).

Learning From Failed Companies

“Only a fool learns from his own mistakes. The wise man learns from the mistakes of
others” Otto von Bismarck

So, in the following section, I’ll focus on the aging microbiome, contrasting its healthy with
its impaired version.


https://drlutz.substack.com/p/probiotics-for-your-microbiome-beneficial?r=2gzg4a

The CEO’s Dashboard: The Only Three Metrics That Matter

Aging is accompanied by an increase in circulating markers of inflammation. This chronic
subclinical type of inflammation is so typical for the aging human body that the term
inflammaging has been coined to describe it as a distinct condition.

The gut and microbiome have only recently emerged as a potentially major driver of
inflammaging.

The “leaky gut” plays a central role in this scenario.
Metric #1: Corporate Infrastructure (Intestinal Integrity)

As we age, the integrity of the intestinal barrier weakens, allowing small amounts of
inflammatory bacterial components to pass from the gut into the bloodstream [14]. While the
microbiome’s bacteria do a perfect job within the gut, once they escape into the systemic
circulation, they cause some mayhem. There, they activate the immune system into the
inflammatory response that may become chronic if the microbial spill-over is large enough
and persistent.

But that’s probably not even the worst consequence of the leaky gut, and aging itself, not its
dominant cause.

The microbiome is a highly competitive environment for its residents. Bacteria are constantly
being turned over. The outer shells of harmful bacteria (the so-called Gram-negative bacteria)
contain lipopolysaccharides (LPS), also known as endotoxin. When these bacteria die and
disintegrate, LPS is set free.

On the intestinal wall, LPS acts like a battering ram, compromising its integrity and
increasing its leakage. But a healthy gut has mechanisms in place to sufficiently neutralize
LPS. Until it doesn’t.

Metric #2: Crisis Management (Inflammation & “Inflammaging”)

That happens when harmful bacteria have become overabundant and overwhelm the gut’s
defenses.

To our body’s immune system, LPS is one of the most recognizable enemy uniforms,
signaling the invasion of harmful bacteria and triggering a strong response. That’s a good
thing during infections, but not so good when a leaky gut permits a constant influx of these
intruders. The inflammatory response never shuts off, and voila, chronic inflammation is the
consequence.

The imbalance between beneficial and harmful bacteria that promotes this scenario is called
dysbiosis. You can also call it a vicious cycle, because here is what happens in...

Metric #3: Logistics Management (Dysbiosis)

How to know whether your gut is in dysbiosis? You won’t. Not from any marker that is
accessible to you.



Science defines dysbiosis along the relative abundance of proteobacteria [15]. These are
mostly villains in our guts. What differentiates them from the good guys is that they can
tolerate the presence of oxygen.

The beneficial microbes are all anaerobic, that is, they need an environment void of oxygen.
Once a gut has become leaky, trace amounts of oxygen can enter the gut, inhibit the growth
and livelihood of your good “employees”, and promote the bad ones.

Case in point: the production of trimethylamine (TMA). Certain bacteria produce this
molecule from choline and carnitine (contained in meat and eggs, foe example).

That in itself is not a bad thing. TMA’s destination behind the intestinal wall is the liver,
which metabolizes it to its oxidised form, TMAO. You might have heard about its association
with atherosclerosis and its downstream events (heart attacks, strokes, etc.), but this
association is based on “ low to very low certainty” [16]. And potential causative
mechanisms are still unknown [17].

Now that we know from our “post mortem” that a pro-aging gut is largely a pro-
inflammatory gut, how do we get to an anti-inflammatory one?

The Goal: What A Healthy Gut Looks Like

A gut microbiome that supports healthy aging is fundamentally anti-inflammatory. Its
defining feature is not just the presence of specific “good” bacteria, or the absence of “bad”
ones. It’s the collective functional output of the community. Again, that reminds you to
ignore “micromanaging” your employees, and focus on the corporate environment (I’1l get to
the “How To” in a moment).

The Core Function: Production Of Beneficial Metabolites

The primary mechanism of a healthy gut is the metabolic transformation of dietary
components, particularly indigestible fibers, into a host of signaling molecules that
favourably regulate the body’s physiology.

Short-Chain Fatty Acids (SCFAs): The Keystone of Gut Health.

These are butyrate, propionate, and acetate. Bacteria capable of fermenting dietary fiber
produce these acids.

o They create a slightly acidic environment in the colon, which is anathema to the
proteobacteria. They can’t thrive in acidity. That’s the first benefit of SCFAs.

o Locally, butyrate is the energy source for colonocytes, the cells lining the colon.
This SCFA thereby strengthens the intestinal barrier and prevents the leakage of
inflammatory molecules into the bloodstream.

o Systemically, SCFAs act as anti-inflammatory agents.

Synthesis of Essential Vitamins and Compounds. Beyond SCFAs, a healthy microbiome
synthesizes essential vitamins such as riboflavin (Vitamin B2) and menaquinone (Vitamin
K2).



As a CEQ, you probably see the benefit of inspecting the companies of successful peers.
Healthy centenarians may be worth a closer look.

The Gold-Standard Performance: Hallmarks Of The Centenarian Microbiome

Think of centenarians as the oldest-old sub-group of all formerly younger-old adults that has
outcompeted their peers in the race to the functional finish line. That potentially makes
centenarians’ microbiomes a biological “gold standard” for healthy aging.

It is not simply a younger microbiome preserved into old age; rather, it is a uniquely adapted
ecosystem. Its hallmark is the enrichment of species that maintain the gut’s core functions
that I outlined above:

Akkermansia muciniphila: This species is a keystone for maintaining gut barrier integrity. It
resides in the mucus layer of the intestine and degrades mucin (the mucus proteins) for
energy. This process stimulates the epithelial cells to produce more mucin, thereby
reinforcing the protective physical barrier that separates the gut lumen from the bloodstream.

Roseburia, Faecalibacterium, Eubacterium: are the primary butyrate-producing

powerhouses of the gut. Their ability to convert dietary fiber into this critical SCFA makes
them cornerstones of an anti-inflammatory gut environment.

Your Turnaround Strategy: A Two-Point Plan for Success
You have realized how immeasurably complex that company is that you are leading.

Y ou have met your microbial workforce. Not all of them, that’s impossible, but enough to
realize that there are Star performers and those that are more complicated.

Some of the latter are the employees who turn choline and carnitine into TMA. While TMA
can pose a risk, it is the end product of a source that delivers many nutritional health benefits

(eggs and meat), no matter what the vegans say.

Together, your Stars and your complicated performers do an exemplary job at keeping the
“company” healthy and thriving.

Unless, you screw it up.

Underpaying your Star performers and overpaying those with the potential of doing harm is a
sure-fire way of running the organization into the ground.

But how do you pay them?

Simple, with your food primarily, but potentially also with other lifestyle habits, like
exercise.

As long as you create the environment that your Star performers thrive in, and that keeps
your complicated employees from creating trouble, you are doing the best CEO job possible.
And that is easier than you might think.



Strategy #1: Overhaul the Payroll System (A High-Fiber Diet)

You probably realize by now that, because of the unmanageable complexity of your
workforce, you don’t need to bother about the nitty-gritty of knowing every employee and
trying to find the right salary for each and every one. Or trying to fire an entire department
because of one scary report about, say, meat.

It all boils down to keeping the shop floor of SCFA production at a top performance level.
These workers require a steady and liberal paycheck of fiber, the only currency that matters.
Just three weeks of fiber-enriched diets increased the microbiome-derived circulating SCFAs
in one study [18]. Specifically, these microbes thrive on a wide variety of different types of
fiber [19].

Strategy #2: Implement a Corporate Wellness Program (Exercise)

Your top performers might also benefit from a “corporate wellness program” of physical

activity. While the evidence is still inconclusive, it suggests that greater volumes of physical
activity may amp up SCFA production [20].

THE CEO'S GUIDE TO GUT HEALTH

Your Gut is a Trillion-Employee Company. Manage it Well.

Meet Your Microbial Workforce

Your company is staffed by two types of employees. Your management style (your diet)
determines who gets promoted.

The A-Team: Your Star The Saboteurs: Your Toxic

Performers Employees

These are your productive, reliable These opportunistic employees create a

employees who build a profitable, resilient toxic work environment and actively damage

company. the company.

Key Function: Produce SCFAs x Key Function: Produce Endotoxins
They ferment fiber into valuable assets They release inflammatory LPS, which
like Butyrate, fueling your gut wall and poisons the work environment and
reducing inflammation. triggers systemic alarms.

(E) Key Function: Strengthen \/\, Key Fi ion: Drive
Infrastructure Their actions fuel the chronic, low-
They maintain a strong gut barrier grade inflammation that damages the
("intestinal integrity"), keeping toxins company and accelerates aging.

out of your system.

Key Players:

Key Players: Proteobacteria (e.g., some E. coli)

Faecalibacterium Roseburia

Click here to get to the online infographic.
Putting the Plan Into Action
The goal is not perfection; the goal is profitability. A successful company isn’t one with zero

problems or zero discretionary spending; it’s one where the productive, positive work and
income vastly outweigh the expenses. Your gut is exactly the same.


https://precious-zabaione-9265ff.netlify.app/

The 80/20 Rule

As long as you are overwhelmingly funding your A-Team with a diverse, fiber-rich payroll
(say, 80—90% of the time), your company can easily absorb the occasional “discretionary
spending” on a sugary treat or a rich, fatty meal.

Why? Because you’ve built a resilient system. A gut that is consistently flooded with
different types of fiber builds up a diverse and productive workforce of beneficial microbes.

e They Dominate the Real Estate: They take up so much space and resources that
there’s simply not much left for the troublemakers to get a foothold.

e They Control the Environment: By producing butyrate and other SCFAs, they
create a slightly acidic environment that they love but that many pathogenic bacteria
hate.

o They Mitigate the Damage: A strong, well-fed gut lining is less permeable. This
means that even when problematic compounds are produced, fewer of them leak into
your bloodstream to cause systemic inflammation.

But there is one important caveat to that: Consistency. Adopting your remuneration system is
not for the short term. It needs to be long-term. A New Year's resolution that flames out after
3 weeks or 3 months won’t cut it. You need to cultivate your corporate culture long-term.
Where to start?

Your First Act As CEO: The 3-Day Payroll Audit

Your first assignment is simple, requires no drastic changes, and is the most important first
step you can take. You are going to conduct a payroll audit.

Do just one thing for three days: observe and record. Don’t change your diet. Don’t judge
yourself. Just act like a financial auditor examining the company’s books.

For everything you eat—every meal, every snack, every drink—write it down. Then, next to
it, ask yourself one simple question: “Who am I paying with this?”

Be honest. Is this a paycheck for your A-Team, or is it funding the troublemakers?

e A breakfast of oatmeal with berries, nuts, and seeds? Paycheck for the Star

performers.

e A lunch of chicken McNuggets and French fries? Paycheck for the Complicated
employees.

e A dinner of salmon, roasted broccoli, and quinoa? Paycheck for the Star
performers.

e A late-night bowl of ice cream? Paycheck for the Troublemakers.

This exercise is not about guilt. It’s about awareness. It’s about collecting the data. After
three days, you will have a clear, honest financial report of your company. You will see
exactly where your resources are going.



A good CEO needs to see the balance sheet before they can create a strategic plan. This audit
is your balance sheet, condensed into a 3-day snapshot that may not fully capture the
underlying dynamics. But it can lay the foundation for every management decision you make
from this day forward.

I’m not evangelizing you to adopt this corporate CEO analogy. To me, it is a tool to get out
of the reductionist rut that we are running through in medical and health sciences: always
trying to understand and affect our immeasurably complex organisms by looking at a single
molecule or dietary compound.

Pivoting to a system-based approach, that treats the organism as a black box, poking it with
some intervention and observing its effect, is what I find far more rewarding and probably
more successful in the end.

A Final Memo From The (My) CEO’s Desk

Fiber is a big part of my diet. While I’'m not much into vegetables, my wife and I consume
about 700-750 kg of fruits per year (that’s not an estimate, as my wife has been recording our
daily consumption for more than 7 years now).

You can read in one of my earlier posts how we designed our breakfast smoothie to do the
heavy lifting in fiber supply. Aside from the fruit, we do not often eat other carbs, and if we
do, it’s mostly whole-grain varieties. But meat and eggs are a daily need of mine.

I’'m also a great fan of the 80/20 rule. While we make sure to feed our Star performers daily
from Monday through Friday, we “let our hair down” during weekends (we tell ourselves that
even the Star performers need a rest).

On the wrong side of 65, our metabolic and cardiovascular health is exemplary, no drugs
needed.

Now I’m curious to learn from you how this pivot to a “corporate CEO” type of managing
your gut towards health aging sits with you, and what you do to keep it in mint condition.

If you want to get notified whenever I publish something new (once or twice a week),
simply subscribe here.

Author: Dr. Lutz E. Kraushaar/Double Check Doc

This work is licensed under the Creative Commons Attribution-NonCommerecial-
NoDerivatives 4.0 International License. To view a copy of this license, visit
http://creativecommons.org/licenses/by-nc-nd/4.0/
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