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The proposition we defend

The microbiome can participate in endocrine communication. We argue that selected microbial metabolites act as

functional mimics, antagonists or modifiers of host signals, changing receptor activation and disease course. This

claim is stronger than asserting a nebulous gut–brain connection because it demands identification of the molecule,

receptor, concentration and downstream effect.

Microorganisms create compounds that can resemble, imitate or antagonize host signaling molecules. The question

is whether a microbiome metabolite can be understood as a distributed endocrine input—and in which contexts its

presence is sufficient to change disease trajectory.

Why the mechanism deserves to be taken seriously

Microbial conversion of bile acids changes ligands for FXR and TGR5; tryptophan metabolites interact with host

receptors; short-chain fatty acids influence immune-cell metabolism and intestinal epithelium. These mechanisms

illustrate cross-kingdom pharmacology without implying that every metabolite is pathogenic. Spatial concentration,

receptor affinity and transport are crucial: stool abundance does not establish meaningful concentrations at a distant

receptor.

The causal argument

Microorganisms modify amino acids, bile acids, dietary polyphenols and other substrates into compounds the host

did not ingest in the same form. Some products interact with host receptors or transporters. A microbial signal can

matter even when the producing organism is a minor member of the community if the compound is potent and

reaches a relevant compartment. But concentration and bioavailability are decisive: chemical resemblance alone

does not establish functional impersonation. The experimental chain is synthesis in gut, absorption or local

exposure, target engagement and altered physiology. Each step can fail independently.

Causal architecture under closer examination

Microbial chemical signaling should be analyzed at the level of exact structures and targets. A microbe may convert

a dietary precursor into a compound that activates a host receptor; a different strain may not. Host enzyme

pathways may then transform or inactivate the compound before it reaches a target. That means stool abundance,

circulating abundance and effective receptor occupancy are three different measurements. Chemical resemblance

is a starting clue, not proof of impersonation. Some compounds function as partial agonists, some act as

antagonists, and others change a host ligand’s clearance rather than binding its receptor themselves. A fourth class

acts locally within the intestine, altering epithelial or immune signaling without major systemic absorption. These

mechanisms make very different predictions about where a metabolite must be detectable and what happens if a

relevant transporter is blocked. For bile-acid-derived compounds, for example, the interplay among liver secretion,

bacterial modification and host bile-acid receptors provides an unusually well-defined laboratory system. A sweeping

statement that microbial metabolites control “hormones” is weaker than a demonstration of one pathway producing

one physiological effect.
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A concrete physiological case

Consider two people eating comparable diets who harbor microbes with different capacities to transform a bile-acid

precursor. The downstream profiles differ, and a host bile-acid receptor may receive different stimulation. That is a

tractable model; it predicts measurable receptor activity and metabolic outputs rather than an all-purpose

explanation for mood changes. The same principle can be investigated for specific aromatic amino-acid metabolites

with defined signaling pathways.

Original conceptual illustration

Microbial production of a receptor ligand is not equivalent to a measurable effect in distant brain tissue. One has to

determine how much is produced, where it enters the circulation, how rapidly it is cleared and whether its target

receptor is occupied at physiological concentrations. A stool sequencing report cannot answer those questions by

itself. The pathway needs a molecular accounting from organism to outcome.

What established physiology already supports

Microbial transformation of bile acids and other substrates is well studied, and microbial metabolites can affect host

pathways. The original thesis is that some clinical variability attributed solely to human genetics or dietary input

arises from a third, metabolically active signaling partner. The stronger evidence will link gene-defined microbial

capacity to host effect through a named compound.

The strongest counterargument—and the answer

The chief rival is simple correlation: an altered microbial community may reflect the disease rather than drive it.

Dietary differences and medication exposures affect both microbes and health. A compound observed in stool is not

necessarily present at the site or concentration required to activate a host receptor.

Metabolite signatures can reflect diet, transit, medication, inflammation or disease rather than cause it. Taxonomic

microbiome differences alone rarely identify active biochemical mechanisms, and simplistic

good-bacteria/bad-bacteria narratives obscure strain-level biology.

The discriminating experiment

Compare matched microbial strains with and without the relevant synthetic pathway in a controlled experimental

setting. Track isotope-labeled precursor to metabolite, systemic exposure, target engagement and physiological

response. Include host receptor blockade or knockout as a mechanistic control. The argument wins only when the

response disappears after the microbial pathway or receptor is disabled.

The strongest test tracks a named molecule from a defined microbial pathway into host exposure and receptor

activity, then shows a relevant functional effect independent of confounding. If receptor activation is too weak at

physiological concentrations, the proposed causal route is weakened.

Decisive comparisons and limits of inference

Causal proof needs a chain with no invisible jumps. First show that the proposed microbial pathway makes the

compound under realistic substrate conditions. Second establish its concentration in the relevant gut compartment

or blood. Third demonstrate receptor engagement or a defined cellular mechanism at that concentration. Fourth alter

the microbial pathway independently of other aspects of the ecosystem and observe the predicted host response. If

a host outcome changes after broad antibiotics, that is not enough: microbial diversity, inflammatory tone and drug

interactions also change. Isogenic strains or targeted enzyme perturbations are much stronger tools. The

controversial payoff is that some regulatory inputs traditionally attributed to host endocrine glands may partly depend

on a second biochemical factory living within the gut. A clinical translation could eventually classify individuals by
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functional microbial production capacity rather than species lists. Yet care is needed with neurological or psychiatric

extensions; a molecule influencing a host receptor in vitro does not establish a mood effect in humans. The best

version of this thesis will earn controversy by providing molecular causation, not by broadening the number of

diseases it claims to explain.

A second prediction from the original model

The strongest microbial impersonator hypothesis would connect strain-specific biosynthesis, circulating metabolite

concentration and receptor occupancy with a functional effect. A change in microbial species abundance alone is

several causal steps short of proof.

Why the hypothesis matters if correct

If a microbial metabolite acts on a host receptor at a physiologically relevant concentration, then part of the host’s

regulatory input is being manufactured by another organism. That is a genuine conceptual challenge to accounts

that attribute all endocrine signaling to human tissues. The claim should not be diluted into “the microbiome affects

everything.” Each proposed impersonator must have an identified chemical structure, source pathway, uptake route,

target and dose-response relationship. The strongest experiment disables the microbial synthetic pathway and

shows that the host response disappears; reintroducing the metabolite should restore the effect under controlled

conditions. That kind of evidence could eventually improve prediction of treatment response or metabolic risk

beyond microbial species lists. A negative result would be useful too: a stool metabolite that never reaches a host

receptor cannot explain a systemic disorder, however intriguing its chemistry. The thesis is powerful because it

invites a direct molecular trial of what otherwise sounds like an expansive gut–body metaphor.

The clinical and conceptual consequence

The radical claim is that microorganisms can supply part of the host’s regulatory language. It reframes microbial

ecology as chemical communication and makes precise metabolite pathways better research targets than broad,

unvalidated microbiome scores.

Clinically this favors substance-specific, mechanistic investigation over indiscriminate probiotics, antimicrobials or

assertions that microbiome imbalance explains all chronic symptoms.

Clinically this favors substance-specific, mechanistic investigation over indiscriminate probiotics, antimicrobials or

assertions that microbiome imbalance explains all chronic symptoms.
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Editorial and clinical boundaries

This paper advances a causal thesis and identifies observations that would support or defeat it. It does not establish

a new diagnosis or treatment, and it should not be used to discontinue medically indicated care. Bibliographic entries

inherited from the original edition have not all been independently verified.
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