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What is Methylene Blue?

Methylene blue (MB), or methylthioninium chloride, is a synthetic compound first
synthesized in 1876 by German chemist Heinrich Caro. It is a vibrant blue dye with a
long history of use in medicine, biology, and chemistry. In the human body, it primarily
acts as a redox agent, which means it can donate or accept electrons, supporting
mitochondrial function and cellular energy.

Brief History

e Late 1800s: First used as a textile dye.
e 1891: Paul Ehrlich, a pioneer of chemotherapy, used it to treat malaria, marking

the beginning of its medicinal use.
e 20th century: Applied to treat methemoglobinemia (a disorder where hemoglobin
can't release oxygen effectively), urinary tract infections, and psychiatric

disorders.
e Today: Used in both conventional medicine and biohacking/wellness for its

mitochondrial, neuroprotective, and antioxidant properties.
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Mechanism of Action

e Mitochondrial Support: MB bypasses dysfunctional components of the electron
transport chain, particularly Complex | and lll, and helps enhance ATP production.

¢ Redox Modulation: Acts as a reversible electron carrier.

¢ Neuroprotective: Reduces oxidative stress, stabilizes mitochondria, and may
protect neurons from tau protein aggregation (relevant to Alzheimer’s).

¢ Anti-microbial and anti-parasitic: Effective against bacteria, viruses, fungi, and
parasites.

¢ MAO Inhibitor: At higher doses, MB inhibits monoamine oxidase-A, affecting
neurotransmitter levels—this is both therapeutic and potentially risky (e.g.,
serotonin syndrome with SSRIs).
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Health & Biohacking Uses

Medical Uses

e Methemoglobinemia: FDA-approved treatment.

e Urinary Tract Infections: Mild antiseptic and analgesic properties.

e Malaria and Parasitic Infections: Antimalarial history and renewed interest in
drug-resistant strains.

e Septic Shock: Used in critical care to restore blood pressure.

e Diagnostic Agent: Staining tissues in surgery, identifying fistulas, sentinel lymph
nodes in cancer surgery, etc.

Integrative Health Uses

e Cognitive Enhancement: Promotes mitochondrial health and cerebral blood flow;
may support memory and focus.

¢ Neurodegenerative Support: Being studied for Alzheimer’s, Parkinson’s, and other
cognitive disorders.

e Mitochondrial Health: Supports energy production and cellular resilience.

e Mood and Anxiety: Emerging data shows benefit via its antioxidant and mild
MAOI effects.

e Antiviral Effects: Some data supports use in early intervention for viral infections
(e.g., COVID-19 adjunct protocols).

e Photodynamic Therapy: When combined with red light, has antimicrobial, wound-
healing, and anti-cancer applications.
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Methylene Blue: Deeper Clinical Uses in
Infection, Inflammation & Chronic lliness

Why Methylene Blue Works in Complex Conditions

Methylene blue is a redox-active compound, meaning it can alternate between
oxidized and reduced forms in the body. This makes it particularly helpful when
oxidative stress and mitochondrial dysfunction are present—two core issues in post-
viral syndromes, tick-borne iliness, and chronic fatigue states.

Key therapeutic actions:

e Mitochondrial support: Bypasses Complex | and Il in the electron transport chain,
boosting ATP production when mitochondria are dysfunctional.

¢ Antioxidant action: Scavenges free radicals and lowers reactive oxygen species
(ROS).

e Anti-inflammatory: Inhibits nitric oxide synthase (iNOS), reducing inflammatory
signaling.

e Neuroprotection: Protects neurons from glutamate toxicity, supports memory and
mood, and reduces tau protein aggregation.

e Broad-spectrum antimicrobial: Active against viruses, bacteria (including
intracellular forms), fungi, and parasites.
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Methylene Blue: Deeper Clinical Uses in
Infection, Inflammation & Chronic lliness

Methylene Blue in COVID-19 and Long COVID

Mechanisms Relevant to SARS-CoV-2:

e Antiviral effect: MB binds viral RNA and disrupts replication. In lab studies, it's
shown virucidal activity even without light exposure (enhanced with
photodynamic therapy).

¢ Inhibits spike protein-induced inflammation: MB blocks nitric oxide pathways and
NF-kB, which are upregulated by spike protein exposure.

e Improves oxygen delivery: Used clinically to treat methemoglobinemia and
support tissue oxygenation—helpful in hypoxia and post-COVID breathlessness.

Evidence and Clinical Experience:

e The IMA’s treatment guides and other integrative protocols have included low-
dose methylene blue in long COVID protocols.

e MB’s combination with photobiomodulation (red/NIR light) can enhance
mitochondrial restoration, helping with post-viral fatigue and brain fog.

e Anecdotal reports and small case studies support MB for brain fog, poor focus,
low mood, and exercise intolerance in long COVID patients.

In long COVID, MB may be helpful for:

Mitochondrial dysfunction

Microclotting or vascular issues

Low oxygen states

Cognitive impairment and POTS-like symptoms
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Uses in Infection,
Inflammation & Chronic lllness

Methylene Blue in Lyme Disease:

Lyme and co-infections (Babesia, Bartonella, Ehrlichia, etc.) often create biofilms,
intracellular infection, and persistent inflammation—MB shows promise in several of
these areas:

Anti-Biofilm & Antimicrobial Action

e MB penetrates intracellular pathogens, including spirochetes and Bartonella.

e Disrupts quorum sensing and biofilm stability, making it synergistic with other
antimicrobials (e.g., doxycycline, herbs like cryptolepis or andrographis).

e Some studies suggest MB can inhibit mitochondrial hijacking by pathogens—a
possible reason for its fatigue-fighting benefits.

Neurological and Mood Support

e Lyme often affects the brain—MB helps reduce neuroinflammation, stabilize
mitochondrial membrane potential, and may help with dopaminergic signaling.

e Low-dose MB is being explored for use in neuropsychiatric Lyme and post-
treatment Lyme disease syndrome (PTLDS).
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Uses in Infection,
Inflammation & Chronic lllness

Clinical Use Summary

Antiviral, anti-inflammatory, NAC, quercetin, zinc,

COVID-19 (acute) oxygen support light therapy

Brain fog, fatigue, hypoxia, Red light therapy,

L COVID
one immune dysfunction CoQ10, magnesium

Lyme & co- Biofilm busting, Herbal antimicrobials,
infections neuroprotection, fatigue binders, mito support

ATP boost, mood support, B vitamins, adaptogens,

Chronic fati ot i
ronic fatigue oxidative balance light therapy

Memory, cognition, tau protein Lion’s mane, omega-3s,
stabilization magnesium threonate

Neurodegeneration
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What Enhances Methylene Blue?

Red Light Therapy (Photobiomodulation)
e Synergistic with MB due to:
o Activation of MB’s photodynamic properties.
o Enhanced mitochondrial activity and ATP production.
o Increased cellular oxygenation and anti-inflammatory effect.

Other Enhancers:
e CoQ10 and PQQ: Support mitochondrial health.
e NAD+ precursors: Like NMN or NR, can synergize with MB’s energy production
effects.
¢ Antioxidants: Glutathione and vitamin C may support detox pathways if using MB
therapeutically.
e Agnation, bloating: Traditional bitter tonic use.

Practitioner Considerations

If you're considering MB for clinical use:
e Consider cycling use (e.g., 5 days on, 2 days off).
e Screen for serotonergic medications.
e Pair with binders or drainage support in chronically ill patients (especially mold or
Lyme).
e Combine with photobiomodulation for mitochondrial synergy.
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Dosage Guidelines

USP-grade only; drops, troches, or capsules

SSRIs/SNRIs (risk of serotonin syndrome); G6PD deficiency;
pregnancy

Take earlier in the day (mild stimulant)
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Methylene Blue:
Old Compound,
New Potential

Methylene blue is a molecule that bridges the past and the
future. First used in the 19th century as a dye and a treatment
for malaria, it's now being rediscovered as a potent ally in
modern health—from mitochondrial repair and neuroprotection
to immune modulation and antimicrobial support.

As we face rising levels of chronic illness, persistent infections,
and post-viral syndromes like long COVID, compounds like
methylene blue remind us that sometimes, the most powerful
tools aren’t new—they’re just underappreciated.

Whether you're a clinician exploring integrative protocols or a
wellness-minded individual seeking mitochondrial support,
methylene blue offers a unique blend of science-backed
potential and clinical versatility. But like all therapeutic tools, its
benefits are best realized with thoughtful use, appropriate
dosing, and a strong foundation of lifestyle, nutrition, and
recovery practices.

Always work with a qualified practitioner when considering
methylene blue—especially if you are taking medications, have
underlying conditions, or are using it as part of a broader
treatment plan.

In a world where energy, clarity, and resilience are often in short
supply, methylene blue may offer a small—but powerful—spark
of support.
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