PRACTIONER TECH SHEET | Trichothecenes

THIS INFORMATION IS PROVIDED AS A SCIENTIFIC EDUCATIONAL RESOURCE FOR THE USE OF PHYSICIANS AND OTHER LICENSED HEALTH-CARE
PRACTITIONERS. ALL RECOMMENDATIONS REGARDING PROTOCOLS, DOSING, PRESCRIBING AND/OR USAGE INSTRUCTIONS SHOULD BE TAILORED TO THE
INDIVIDUAL NEEDS OF THE PATIENT CONSIDERING THEIR MEDICAL HISTORY. THIS INFORMATION IS NOT INTENDED FOR USE BY CONSUMERS.

Trichothecene mycotoxins are a large family of chemically-related,
potently-toxic compounds. They share a common structure which is
responsible for their toxicological activity.

Due to their small, amphipathic molecular structure, they can easily
move across cell membranes and are therefore highly toxic to
humans, pets (including birds), and plants.

Compared to other mycotoxins, trichothecenes are the most toxic,
with unique characteristics that set them apart, including potency,
absorption, activation, and a range of systemic effects.

Trichothecenes are exceptionally potent. Comparatively, they require
far smaller parts per billion exposure than other mycotoxins to exert
their biological effects.

Unlike other mycotoxins such as Aflatoxin, trichothecenes don’t
require metabolic activation. This means that they are active on
contact, acting rapidly and directly on target tissues, and potentially
causing blistering and bleeding.

Trichothecenes are efficiently absorbed, most notably through the
respiratory tract with inhalation, as well as through the skin, eyes,
and gastrointestinal system. They quickly enter systemic circulation,
with peak detectable levels in blood and plasma in as little as 5
minutes after exposure.

These mycotoxins have been developed as biowarfare agents and
are significantly more toxic than other well-known chemical warfare
“blister agents”, such as mustard gas. It's concerning that these
same molecules exist in the breathable air of damp and water-
damaged buildings.

Trichothecenes can cause severe health effects, including
gastroenteritis, dermal irritation, corneal ulceration, neural toxicity,
and hematopoietic suppression, with potential for systemic toxicity
to lead to weakness, shock, and even death in cases of significant
exposure.

Vomiting and diarrhea are warning signs, as they’ve been observed

at ¥5-Yo of the lethal dose of trichothecenes. Patients exhibiting
these symptoms must be immediately removed from the
environment to prevent continued exposure and risk of death.

Within the trichothecene family, there is significant variation in
toxicity. Macrocyclic trichothecenes, such as roridins, verrucarins,
and satratoxins, are generally considered to be among the most
toxic trichothecenes.
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MOLD SOURCES

Fusarium - Nivalenol, Deoxynivalenol
(DON or Vomitoxin), Diacetoxyscirpenol
(DAS), Fusarenon, HT-2 toxin,
Monoacetylnivalenol, T-2 toxin

Myrothecium & Stachybotrys - Roridin,
Satratoxin, Verrucarin

Trichoderma - Harzianum, Trichodermin

Trichothecium - Trichothecin,
Trichothecinol

COLOR
Typically darker in color, even black

FAVORITE BUILDING MATERIAL

Wallpaper, wood and wood products,
drywall, insulation paper, cardboard,
flooring materials including subfloor

SYMPTOMS

Skin irritation, tenderness, redness,
itching, desquamation - can be severe

Weakness, muscle loss

Fatigue with lassitude

Cognitive impairment

Dizziness, loss of coordination

Blurred or changing vision

Nasal and throat irritation, pain, itching

Sneezing, runny nose, nosebleeds

Wheezing, cough (potentially bloody)

Difficulty breathing, chest pain

Loss of appetite

Nausea, vomiting (potentially bloody)

Abdominal pain

Diarrhea (potentially bloody)

Altered intestinal permeability

Infertility

Anemia

Hypotension

Inability to mount a fever

Increased susceptibility to infections

Bleeding disorders
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Trichothecenes are not detoxified uniformly due to their unique molecular structures, though the liver is primary and
common metabolic pathways exist. Glucuronidation is one of the primary conjugation reactions in Phase Il, making
these mycotoxins more water-soluble and easier to excrete. Unlike other mycotoxins, the secondary metabolites
appear to be less toxic than the original molecule. Therefore, the focus of treatment is to enhance excretion by
supporting UDP-glucuronosyltransferase (UGT) activity and providing glucuronic acid precursors.

After metabolism, the toxins and their metabolites are excreted through urine and through feces via bile
conjugation. Once rendered water-soluble, the ratio of excretion from urine to feces is more efficient at
approximately 3 to 1, depending on the specific trichothecene.

Even though the binding target for trichothecenes is bile to sequester the bile conjugate, it's worth noting that
some trichothecenes may be directly excreted into the intestines without prior glucuronidation. Animal models
suggest that the microbiome is more effective for ingested exposure than adsorbent binders, with the microbiome
playing a crucial role in metabolic alteration for excretion.

HEALTH IMPACTS
Dermatologic, ocular, respiratory, gastrointestinal, multi-organ, and reproductive toxicity, immunotoxic,
hematologic toxicity, neurotoxic, genotoxic, protein synthesis inhibition, mitochondria dysfunction.

Dermatological. Cutaneous exposure to airborne trichothecenes can elicit severe dermatological reactions,
including acute irritation and potential long-term alterations in skin barrier function and integrity.

Ocular. Ocular toxicity from trichothecene exposure may result in acute irritation, corneal damage, and potential
long-term visual impairment, highlighting the vulnerability of ocular tissues to these mycotoxins.

Respiratory. Inhalation of trichothecenes can induce a spectrum of respiratory pathologies, including blistering and
chronic inflammatory conditions of the upper and lower airways, potentially leading to long-term pulmonary
dysfunction.

Gastrointestinal. Despite the inhalational route of exposure, trichothecenes can induce significant gastrointestinal
disturbances, including vomiting and diarrhea with a tendency toward bleeding, potentially due to systemic
absorption and circulation.

Immune. Trichothecene exposure may result in significant immunomodulation, characterized by both
immunosuppression and aberrant inflammatory responses, potentially precipitating autoimmune sequelae. Immune
effects include preventing lymphocyte proliferation, impairing antibody production, and changing dendritic cell
growth. They also damage the macrophage system and increase sensitivity to endotoxins.

Hematological. Trichothecene exposure may lead to hematopoietic alterations and hemostatic derangements,
suggesting potential for both acute and chronic effects on blood cell production and coagulation cascades.

Neurological. Neurotoxicity arising from trichothecene exposure manifests as a constellation of neurocognitive and
neuropsychiatric symptoms, suggesting potential for both acute and chronic neuropathological alterations.

Cardiovascular. While less extensively studied, cardiovascular alterations have been observed following
trichothecene exposure, indicating potential for these mycotoxins to impact cardiac function and vascular
homeostasis.

Reproductive. Trichothecene exposure has been associated with decreased reproductive capacity in animal
models, suggesting potential for these mycotoxins to disrupt endocrine function and gametogenesis.

Systemic. Trichothecenes exhibit multiorgan toxicity, inducing oxidative stress and mitochondrial dysfunction
across various tissues, potentially leading to widespread cellular and metabolic perturbations. Chronic exposure to
trichothecenes has been associated with a diverse array of systemic manifestations, including chemical sensitivity,
chronic fatigue syndrome, and dysautonomia, suggesting complex interactions with multiple physiological
systems.
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Genetic. Trichothecenes have demonstrated genotoxic potential, forming DNA adducts in both nuclear and
mitochondrial genomes, which may contribute to mutagenesis and long-term health consequences.

Protein synthesis inhibition. Potent inhibitors of protein and nucleic acid synthesis, and inducers of apoptosis. This
leads to substantial inhibition of proteins, mitochondrial function, cell division, and RNA and DNA synthesis. Once
they enter the systemic circulation, regardless of the route of exposure, they affect rapidly proliferating tissues.

Bile malabsorption. Cause bile acid malabsorption in the intestines by down-regulating the expression of bile acid
transporters and changing bile acid intestinal kinetics. Results in deficiencies of fat-soluble and bile precursor
nutrients.

TREATMENT OPTIONS

*Note: the doses listed are intended for when each item is used as a standalone therapy. When multiple items are combined, they often
work synergistically, meaning lower doses can typically achieve similar effectiveness due to their complementary effects.

Therapeutic Diet ~

Green tea

Extra-virgin olive oil

Brassicaceae family (sulforaphanes and other bioactive compounds to induce UGT expression in animal studies.)
Binder. Insoluble fiber or super-fine ground dried okra: 2-4 Tbsp divided daily with food; or other bile sequestrants

for bile conjugated trichothecenes.
Lemongrass powder: 1/8-1/4 tsp twice daily with food, for unconjugated trichothecenes.

Probiotic. Bacillus spp. for intestinal degradation of unconjugated trichothecenes in the gut.

Bioflavonoids.
Green tea polyphenols. Cytoprotective against multiple trichothecenes.
Lycopene. Hepatoprotective. (T-2 toxin specific effect.)
Quercetin. Myoprotective.
Rutin. Hepatoprotective.
Hesperidin. Hepatoprotective.

Milk Thistle (Silybum marianum). 750mg daily, best divided.
Promotes regeneration of the liver via combating tricothecene protein synthesis inhibition.

Black cumin (Nigella sativa). 500mg twice daily.
Hepatoprotective. (verrucarin, roridin)

Red sage (Salvia miltiorrhiza/Danshen). 500mg up to three times daily.
Reduces intestinal epithelial cell injury.

Turmeric (Curcuma longa). 500mg up to two times daily. Start lower with sensitive patients.
Mitigates intestinal barrier disruption.

Melatonin. Highest tolerated dose up to 20mg hs.
Alleviates damage to spleen and thymus, and oocytes.

Combine CoQ10 and Vitamin E to support glutathione. (Trichothecene-specific effect.)
Selenium. 200mcg twice daily. Immunoprotective. (T-2 toxin)
Glutathione. Up to 450mg liposomal daily. Start very low if still exposed or sensitive. Cytoprotective. (T-2 toxin)

Leucine. 150mg daily.
Trichothecenes strongly inhibit leucine incorporation in hypothalamus, causing brain protein synthesis inhibition
and hypothalamic dysregulation, with a net antipyretic effect.

Taurine. 500mg once to twice daily.
Hepatoprotective. (T-2 toxin)
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