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What This Protocol Addresses

Anxiety and depression are the two most common mental health conditions worldwide, affecting over
300 million people combined. While these conditions are distinct, they frequently co-occur and share a
surprising common thread: both are linked to measurable changes in your gut bacteria.

This protocol targets the gut-brain axis, the bidirectional communication highway between your
intestinal microbiome and your brain. Emerging research shows that the trillions of bacteria in your gut
produce neurotransmitters, modulate inflammation, and communicate directly with your brain through
the vagus nerve, influencing mood, stress resilience, and emotional regulation.

How Your Gut Talks to Your Brain
Serotonin production: About 90-95% of your body's serotonin is made in the gut by enterochromaffin
cells. Gut bacteria influence how much tryptophan (serotonin's building block) is available. When key
bacteria are depleted, tryptophan may be diverted away from serotonin production toward inflammatory
pathways instead.

GABA production: Lactobacillus and Bifidobacterium species directly produce GABA, the brain's main
calming neurotransmitter. Low GABA activity is a hallmark of both anxiety and depression. Your gut
bacteria are literally manufacturing the molecules your brain needs to feel calm.

Vagus nerve signaling: The vagus nerve carries signals from gut bacteria to the brain in real time.
Research on Bifidobacterium longum NCC3001 showed its anti-anxiety effect was completely
dependent on an intact vagus nerve, confirming this as a direct communication channel (Bercik et al.,
2011).

Inflammation control: Dysbiosis increases intestinal permeability ("leaky gut"), allowing bacterial
toxins called lipopolysaccharides (LPS) into the bloodstream. This triggers systemic inflammation.
Pro-inflammatory cytokines (IL-6, TNF-alpha) are consistently elevated in depression and can cross the
blood-brain barrier, disrupting neurotransmitter function.

Butyrate and BDNF: Short-chain fatty acids, especially butyrate, produced by beneficial gut bacteria
promote the expression of brain-derived neurotrophic factor (BDNF). BDNF supports neuroplasticity
and is consistently reduced in depression. Rebuilding butyrate-producing bacteria is one of the core
goals of this protocol.

The Anxiety & Depression Microbial Fingerprint
A systematic review of 26 studies (Simpson et al., 2021) and a comprehensive analysis of 24
microbiome studies (2025) reveal a consistent pattern: people with anxiety and depression show
depletion of anti-inflammatory, butyrate-producing bacteria and enrichment of pro-inflammatory
species.

Depleted Bacteria (Targets for Restoration)
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Bacterium Role Evidence

Faecalibacterium
prausnitzii

Major butyrate producer; anti-inflammatory;
supports BDNF via HDAC inhibition

Depleted in 4/5 depression studies;
depleted in anxiety

Coprococcus Butyrate producer; positively correlated with
quality of life in large population studies

Depleted in MDD (Sanada et al.,
2020)

Prevotella SCFA producer; fiber fermenter; associated with
plant-rich diets

Depleted in 4/6 depression studies

Dialister SCFA producer; positively linked to mental
quality of life

Depleted in 3 depression studies

Eubacterium rectale Major butyrate producer; resistant starch
fermenter

Depleted in depression and anxiety

Lachnospira Butyrate producer in the Lachnospiraceae family Depleted in anxiety studies

Sutterella Immune modulator; supports mucosal
homeostasis

Depleted in both anxiety and
depression

Enriched Bacteria (Pro-inflammatory / Dysbiotic)

Bacterium Role Evidence

Eggerthella Pro-inflammatory; correlated with depression
severity

Enriched in 5 depression studies

Alistipes Associated with tryptophan degradation via
indoleamine pathway; inflammatory

Enriched in 7 depression studies

Enterobacteriaceae LPS-producing family; drives endotoxemia and
systemic inflammation

Enriched in anxiety

Flavonifractor Linked to oxidative stress and inflammatory
pathways

Enriched in 3 depression studies

Streptococcus Pro-inflammatory opportunist; common dysbiosis
marker

Enriched in 3 depression studies

Timeline Expectation: Gut microbiome remodeling takes time. Most clinical trials showing mood
benefits from probiotics used 8-week intervention periods. Expect subtle shifts in the first 2-4 weeks
(sleep, energy, digestion) with more meaningful mood improvements emerging by weeks 6-12. This is
not a quick fix; it is a foundational rebuild.
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What to Avoid

Certain dietary and lifestyle factors actively worsen gut dysbiosis and amplify the
inflammation-depression cycle. Reducing these is just as important as adding beneficial inputs.

Category What to Avoid Why

Ultra-processed foods Packaged snacks, fast food, ready
meals, sugary cereals

Multiple studies link UPF consumption to higher
depression risk; promotes Proteobacteria overgrowth

Refined sugar Sodas, candy, baked goods with added
sugar

Feeds Enterobacteriaceae; increases
neuroinflammation; causes blood sugar crashes that
mimic anxiety

Excessive alcohol More than 1-2 drinks per occasion Disrupts gut barrier; depletes magnesium and B
vitamins; worsens anxiety rebound; promotes
dysbiosis

Artificial sweeteners Aspartame, sucralose, saccharin Some evidence of disrupting Lactobacillus
populations; may alter gut-brain signaling

Excessive caffeine More than 200-300mg/day (2-3 cups
coffee) if anxiety-dominant

Activates HPA axis; can worsen anxiety symptoms;
disrupts sleep architecture

Important: Medication interactions. If you are currently taking SSRIs, SNRIs, MAOIs, or other
psychiatric medications, do NOT stop them to try this protocol. This protocol is designed as a
complement to conventional treatment, not a replacement. The probiotics and supplements listed here
have been studied alongside standard medications with no adverse interactions reported. Always
discuss changes with your prescriber.

Dietary Recommendations

The Mediterranean Diet Advantage
The SMILES trial (Jacka et al., 2017) was the first randomized controlled trial to demonstrate that
dietary change alone can significantly improve depression. Adults with moderate-to-severe depression
who received Mediterranean diet counseling for 12 weeks showed dramatically better outcomes: 32%
achieved full remission compared to just 8% in the social support control group, with a large effect size
(d = -1.16). The Mediterranean pattern is rich in exactly the prebiotic fibers and polyphenols that feed
the bacteria depleted in depression.

Prebiotic-Rich Foods (Feed Your Depleted Bacteria)
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Food Category Best Sources Bacteria Fed

High-inulin foods Chicory root, Jerusalem artichoke, garlic, onion,
leeks, asparagus

Faecalibacterium, Bifidobacterium

Resistant starch Cooked-then-cooled rice and potatoes, green
bananas, oats, legumes

Eubacterium rectale, Roseburia,
Faecalibacterium

Pectin-rich fruits Apples (with skin), citrus, berries, pears Faecalibacterium, Eubacterium

Polyphenol-rich foods Blueberries, dark chocolate (>70%), green tea,
pomegranate, red grapes

Akkermansia muciniphila (gut barrier
support)

Omega-3 rich fish Salmon, sardines, mackerel (2-3 servings/week) Anti-inflammatory; supports EPA
pathway for mood

Fermented Foods (Introduce in Phase 2)
Fermented foods like kefir, sauerkraut, kimchi, and yogurt provide live Lactobacillus cultures and
increase overall microbiome diversity. A Stanford study (Sonnenburg et al., 2021) showed that a
high-fermented-food diet significantly increased microbial diversity and reduced inflammatory markers
including IL-6. However, if you experience significant digestive sensitivity, introduce these gradually
during Phase 2 (after week 4) starting with small portions.
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Supplement Protocol

This protocol layers three types of supplements: prebiotics to feed depleted bacteria, psychobiotic
probiotic strains with clinical evidence for mood, and supporting supplements that address the
neurochemical deficits seen in anxiety and depression.

Prebiotic Supplements

Prebiotic Feeds Dose Notes

Inulin / FOS Faecalibacterium,
Bifidobacterium

Start 3g/day, titrate to
10-15g/day

Strongest evidence for bifidogenic effect;
start low to minimize bloating

GOS (galacto-oligosac
charides)

Bifidobacterium,
Lactobacillus

2.5-5g/day Schmidt et al.: GOS reduced cortisol
awakening response in healthy
volunteers after 3 weeks

Resistant starch
(green banana or
potato)

Eubacterium rectale,
Roseburia,
Faecalibacterium

Start 10g, build to
20-30g/day

Feeds multiple depleted butyrate
producers simultaneously

Polyphenol blend
(berry/pomegranate)

Akkermansia
muciniphila

500mg extract or 2-3
servings whole food

Polyphenols also have direct
neuroprotective and anti-inflammatory
effects

Psychobiotic Probiotic Strains
"Psychobiotics" are specific probiotic strains shown in clinical trials to benefit mental health. Unlike
generic probiotic products, these strains have been tested in human RCTs for anxiety and/or
depression outcomes. Choose one primary strain combination and add a secondary if needed.

Strain Evidence Dose Duration

L. helveticus R0052 + B.
longum R0175
(Cerebiome)

RCT: Reduced HADS anxiety, HSCL-90
depression, anger-hostility, and cortisol in
healthy adults (Messaoudi et al., 2011, n=55)

3 x 109 CFU/day 8-12 weeks

B. longum NCC3001 RCT: 64% achieved clinically meaningful
depression reduction vs 32% placebo; fMRI
showed reduced amygdala reactivity
(Pinto-Sanchez et al., 2017, n=44)

1010 CFU/day 6-10 weeks

L. rhamnosus HN001 RCT: Significantly lower depression (p=0.037)
and anxiety scores (p=0.014); 56% reduction in
clinical anxiety screening (Slykerman et al.,
2017, n=380)

6 x 109 CFU/day 8+ weeks
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Strain Evidence Dose Duration

C. butyricum MIYAIRI 588 Open-label: 70% response rate, 35% remission
in treatment-resistant depression alongside
antidepressants (Miyaoka et al., 2018, n=40)

60mg/day 8 weeks

Choosing your psychobiotic: If anxiety is your primary concern, start with L. helveticus R0052 + B.
longum R0175 (sold as Cerebiome or Probio'Stick). If depression is dominant, B. longum NCC3001
has the strongest depression-specific evidence with objective brain imaging confirmation. If you are
already on antidepressants with incomplete response, discuss adding C. butyricum MIYAIRI 588 with
your prescriber, as it showed remarkable results in treatment-resistant cases.

Supporting Supplements

Supplement Mechanism Dose Evidence

Omega-3
(EPA-dominant)

Anti-inflammatory; supports
serotonin receptor sensitivity; EPA
specifically targets depressive
pathways

1-2g EPA/day
(>=60% EPA formula)

Meta-analysis of 10 RCTs
(n=1,426): SMD -0.43 for
depression (Kelaiditis et al., 2023)

Vitamin D3 Modulates gut microbiome;
increases Lactobacillus; supports
serotonin synthesis gene
expression

2,000-4,000 IU/day Meta-analysis of 31 RCTs
(n=24,189): SMD -0.32 per 1,000
IU/day (2024)

Magnesium
glycinate

Natural NMDA antagonist (similar
mechanism to ketamine); supports
GABA; reduces HPA axis
hyperactivity

200-400mg elemental
Mg/day

Meta-analysis of 7 RCTs: SMD
-0.919 for depression (p=0.001);
also reduces anxiety (2024)

L-Theanine Promotes alpha brain waves;
enhances GABA, serotonin, and
dopamine; found in green tea

200-400mg/day Systematic review of 11 studies:
significant anxiety reduction; best
for anxiety-dominant
presentations (2024)

Sodium butyrate Direct HDAC inhibitor; promotes
BDNF expression; repairs gut
barrier; bridges the gap while
rebuilding butyrate producers

300-600mg/day Mechanistic: butyrate-BDNF
pathway well-established; direct
supplementation while restoring
producers
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The Daily Gut-Brain Shake

This shake combines multiple prebiotic fibers with mood-supporting nutrients into one daily habit. Take
it in the morning or early afternoon (not late evening, as it contains green tea).

The BiomeGuide Gut-Brain Shake

1 cup unsweetened kefir or coconut yogurt (Lactobacillus source)
1/2 frozen banana (resistant starch + potassium)
1/2 cup frozen blueberries (polyphenols + anthocyanins)
1 Tbsp ground flaxseed (omega-3 ALA + fiber)
1 tsp inulin powder (start with 1/2 tsp week 1)
1 Tbsp green banana flour (resistant starch)
1/2 tsp matcha powder (L-theanine + polyphenols)
1 Tbsp walnuts (omega-3 + polyphenols)
Optional: 1 scoop collagen peptides (gut barrier support)

Blend until smooth. ~250 calories. Contains ~8-10g prebiotic fiber per serving.

The Two-Phase Protocol

Phase 1: Active Restoration (Weeks 1-12)
The active phase focuses on removing inflammatory triggers, rebuilding depleted bacterial populations,
and providing direct neurochemical support through targeted supplementation.

Weeks Actions Why Now

1-2 Begin Mediterranean-style eating; eliminate ultra-processed
foods and excess sugar. Start sodium butyrate
(300mg/day), omega-3 (1g EPA), magnesium glycinate
(200mg), vitamin D3 (2,000 IU). Begin prebiotic foods at
low doses.

Reduce inflammatory inputs first; provide direct
neurochemical support while gut rebuilds

3-4 Add primary psychobiotic strain. Begin daily gut-brain
shake. Add L-theanine (200mg) if anxiety is predominant.
Increase prebiotic fiber gradually.

Gut environment is now more receptive to
probiotics; prebiotics provide substrate for
colonization

5-8 Full prebiotic protocol (10-15g/day combined fibers).
Increase magnesium to 400mg if tolerated. Continue all
supplements. Introduce small amounts of fermented foods.

Bacterial populations are shifting; full fiber load
supports sustained growth
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Weeks Actions Why Now

9-12 Maintain full protocol. Assess symptom improvement using
a mood journal or PHQ-9/GAD-7 tracking. Consider adding
secondary psychobiotic if response is partial.

Most RCTs show peak benefit at 8-12 weeks;
this is when to evaluate response

Phase 2: Maintenance (Ongoing)
Once you have completed the 12-week active phase, transition to a maintenance protocol that sustains
your rebuilt microbiome without the full supplement stack.

Continue Reduce/Optional Lifestyle

Psychobiotic at maintenance dose (can
reduce to every other day if stable).
Mediterranean-style eating. Omega-3
(1g EPA/day). Vitamin D3 (2,000 IU).
Magnesium glycinate (200mg).

Sodium butyrate can be tapered if
butyrate-producing bacteria have
recovered (test via stool analysis).
L-theanine as needed for acute anxiety.
Prebiotic supplements optional if
dietary intake is strong.

1-2 servings fermented foods daily.
Regular physical activity (proven to
increase Lactobacillus). Sleep
hygiene (7-9 hours). Stress
management practices. Reassess
every 3 months.
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What to Expect

Timeframe What You May Notice What Is Happening

Week 1-2 Possible bloating as gut adjusts to new fibers; slight
changes in bowel habits; may notice improved
sleep quality

Prebiotic fibers are beginning to shift bacterial
populations; magnesium and L-theanine provide
immediate nervous system support

Week 3-4 Digestive comfort improves; energy levels may
stabilize; fewer afternoon crashes; slightly better
stress tolerance

SCFA production increasing; psychobiotic
colonizing; gut barrier integrity improving; cortisol
modulation beginning

Week 5-8 Gradual mood improvement; reduced rumination;
better emotional resilience; improved focus and
motivation

Butyrate-BDNF pathway activating; vagus nerve
signaling improving; systemic inflammation
decreasing; serotonin precursor availability
increasing

Week 9-12 Sustained mood stability; reduced anxiety
frequency and intensity; better sleep architecture;
improved social engagement

Microbiome remodeling maturing; neuroplasticity
improving via BDNF; HPA axis normalizing;
cumulative anti-inflammatory effects

Month 4-6+ New baseline established; symptoms managed
rather than dominating; greater resilience to stress
triggers

Maintenance phase sustains remodeled
microbiome; dietary habits now support ongoing
bacterial diversity

Track your progress. Use a simple mood journal or the free PHQ-9 (depression) and GAD-7 (anxiety)
screening tools available online. Score yourself at baseline, week 4, week 8, and week 12. This gives
you objective data on whether the protocol is working. If scores are worsening or unchanged at week 8,
consult your healthcare provider about adjustments.
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Ready to learn more?

Visit biomeguide.com to explore our probiotic strain database, condition guides, and microbiome
testing resources. Every strain mentioned in this protocol has a detailed profile page with links to the
original research.
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