
Module 6: The Gut-Brain Axis
How gut microbes communicate with the brain — and where the hype exceeds the data.

Tracks: Core, Clinical, Advanced | Duration: 55 min

KEY TAKEAWAYS
• The gut-brain axis is real but the causal arrows are mostly still being drawn.
• ~95% of serotonin is made in the gut — but it doesn't cross the blood-brain barrier, so the clinical implications are indirect.
• Germ-free mouse data is foundational but doesn't translate simply to humans.
• 'Psychobiotics' is a concept, not yet a validated therapeutic class.

EVIDENCE-GRADED CLAIMS
Gut microbiota influence brain function and behavior B — Supported, context-specific Strong animal evidence; human data mostly observational.

FMT from depressed donors transfers depressive
behavior in mice

C — Promising, preliminary Replicated in gnotobiotic models; human translation
unclear.

Probiotics effectively treat clinical depression E — Popular, weak support Human RCTs show small, inconsistent effects; no strain is
clinically recommended.

Gut dysbiosis causes autism E — Popular, weak support GI symptoms common in ASD; causal link unestablished.
Confounded by diet and medication.

MYTH BUSTER

Myth: Gut bacteria produce 95% of your serotonin, so probiotics
can treat depression.

Reality: Enterochromaffin cells produce gut serotonin using microbial signals, but this
serotonin doesn't cross the blood-brain barrier. Gut serotonin regulates motility, secretion,
and local immune function. The link to mood is indirect and the therapeutic leap to
probiotics-for-depression is not supported by current RCTs.

CLINICAL CASE
The patient who wants psychobiotics for depression
A 42-year-old with moderate depression (PHQ-9: 14) on sertraline asks about switching to a 'psychobiotic' supplement she heard about on a podcast. She says
the podcast cited studies showing gut bacteria produce serotonin and that probiotics are 'natural antidepressants.'
How would you address the serotonin misconception, evaluate psychobiotic evidence, and guide this patient without dismissing her interest in gut-brain science?

SUMMARIES
For Patients For Clinicians

Your gut and brain communicate constantly through nerves, hormones, immune
signals, and chemicals made by bacteria. This is real biology — but it doesn't mean a
probiotic pill will treat depression. Most of the exciting findings come from animal
studies, and human evidence is still catching up.

The gut-brain axis operates via vagal afferents, systemic cytokines, HPA axis modulation, and
microbial metabolites (SCFAs, tryptophan metabolites, bile acids). 95% of body serotonin is
enterochromaffin-derived and doesn't cross the BBB — its effects are on gut motility, vagal
signaling, and local immune regulation, not direct CNS neuromodulation. Human psychobiotic
trials show small, inconsistent effects; the best data is for B. longum 1714 and L. helveticus/B.
longum in healthy volunteers.
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