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} The material contained within this presentation is not intended to 
replace the services and/or medical advice of your personal licensed 
health care professional.

} This material is for educational purposes only
} This information is not meant to encourage diagnosis and treatment of 

disease. 
} Any application of suggestions set forth in the following portions of this 

presentation is at the reader’s discretion.
} Implementation and/or experimentation with any supplements, herbs, 

dietary changes, medications, and/or lifestyle changes, etc., is done so 
at your sole risk and responsibility.
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1. Deepen our understanding of various mycotoxins with regards to 
their toxicity and certain pathogenicity mechanisms, including 
mitochondrial damage, and various illnesses.

2. Discuss some examples of specific chronic health problems linked to 
mold and mycotoxin exposures. 

3. Correlate information from the Organic Acids Test (OAT) to mold 
exposure and the possibility of mycotoxin accumulation. 

4. Discuss, in brief, some intervention strategies for mold and 
mycotoxin exposures. 
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* = significance of < 0.05
** = significance of p value < 0.005.

Graph 
calculated from 
50 individuals 
with known 
mycotoxins  
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} Gliotoxin
} Citrinin
} Mycophenolic acid
} Chaetoglobosin A

GPL-MycoTOX

} Aflatoxin-M1
} Ochratoxin A
} Sterigmatocystin
} Zearalenone
} Roridin E
} Verrucarin A
} Enniatin B

6



1/19/23

4

7

7

8

Attorney Deposition
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} Molds are fungi that can be 
found in both indoor and 
outdoor environments.

} Exact numbers of fungi species 
don’t exist, but estimates are 
tens to hundreds of 
thousands. 

} Molds grow best in warm, 
damp and humid conditions: 
◦ They can survive in harsh, dry 

environments too. 
} Molds spread and reproduce 

via mold spores. 

Fungi	
(Biological	Group	Of	Organisms)

} Yeast – ex: Candida, 
Saccharomyces.

} Mold – ex: Aspergillus, 
Penicillium.

} Mushrooms

Aspergillus
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} Cladosporium
} Penicillium
} Alternaria
} Aspergillus Cladosporium

Penicillium AlternariaAspergillus
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Ingestion/skin contact/inhalations

Blood stream and lymphatic system

Inhibit protein synthesis

Damage macrophage system

Inhibit particle clearage of the lungs
13
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} Aspergillosis is an infection caused by Aspergillus
} Most people breathe in Aspergillus spores every day 

without becoming ill.
} Individuals with weakened immunity or existing lung 

disease are at higher risk for Aspergillosis. 
} The types of health problems caused by Aspergillus

include allergic reactions, lung infections, and infections 
in other organs.

14
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Source: https://www.drugs.com/dosage/itraconazole Willian Shaw, PhD
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} Allergic bronchopulmonary aspergillosis – wheezing, 
shortness of breath, cough and fever (in rare cases).

} Allergic Aspergillus sinusitis – stuffiness, runny nose, 
headache, reduced ability to smell.

} Chronic pulmonary aspergillosis - weight loss, cough, 
coughing up blood, fatigue, shortness of breath.

} Aspergilloma (“fungus ball”) – cough, coughing up 
blood, shortness of breath.

} Invasive Aspergillosis – infection spreads to other 
parts of the body.

16
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Thoracic CT 9 months (A, B, C) and 3 weeks (D, E, F) before arrival at our hospital and upon admission (G, H, I). Old 
inflammatory and cystic changes in right upper lobe (A and B); Fungal, ball-like lesion 2.5 cm in diameter with air 
space consolidation in right upper lobe (D and E) and mild consolidation in right lower lobe (F); Right lung (G) and 
left middle lobe (H) are replaced by massive consolidation with air and bilateral pleural effusion is evident (I).

Source: J Thorac Dis. 2013 Aug; 5(4): E174–E178 
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Source: Aspergillus niger Secretes Citrate to Increase Iron Bioavailability - Scientific Figure on 
ResearchGate. Available from: https://www.researchgate.net/figure/Organic-acid-production-in-

A-niger-N402-and-its-derivatives-Metabolic-routes-for_fig1_318858213.

Oxaloacetate hydrolase

18

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3755682/
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Willian Shaw, PhD
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} Most prevalent mold group in the 
environment and has caused 
billions of dollars in damage to 
crops and livestock.  

} Most common Aspergillus
mycotoxins are aflatoxin, 
ochratoxin, patuli, and fumagillin. 

} Aspergillus toxins have been 
found in all major cereal crops, 
e.g., peanuts, corn, rice. 

} They can also be found in eggs, 
milk and meat from animals fed 
contaminated grains.  

} There are approximately 
180 species of Aspergillus, 
but fewer than 40 of them 
are known to cause 
infections in humans.

} Aspergillus fumigatus is the 
most common cause of 
human Aspergillus
infections. Other common 
species include A. flavus, A. 
terreus, and A. niger.

} The liver is the main target 
of these toxins.

20
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} Aflatoxin B1 (AFB1) is independent of the risk conferred by Hepatitis 
B Virus (HBV).

} However, concomitant exposure to both HBV and AFB1 markedly 
increases the risk of hepatocellular carcinoma (HCC). 

} When compared to those without HBV infection and absence of 
urinary AFB1 markers, the risk of HCC was 60 times higher in 
patients with HBV infection and a concomitant elevation of urinary 
AFB1 markers.

Willian Shaw, PhD
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Willian Shaw, PhD
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•Mycotoxins are chemicals produced by 
molds that cause toxic results.
• Hundreds of fungi that can produce 

toxic compounds.
•Most mycotoxin exposures are through 

food ingestion or airborne exposure.  
•Mycotoxins are resistant to heat and 

many processing procedures.
• Cause mitochondrial damage and 

deplete glutathione. 
•Mycotoxins can disrupt cellular 

processes such as protein production 
and degradation, DNA and RNA 
synthesis and repair.

23
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Source: https://www.mdpi.com/2072-6651/12/9/540

“The multifunctional regulator nuclear factor erythroid 2-related factor (Nrf2) is considered not only 
as a cytoprotective factor regulating the expression of genes coding for antioxidants, anti-

inflammatory and detoxifying proteins, but it is also a powerful modulator of species longevity.”

Mitogen-activated protein kinase (MAPK) are three
sequentially activated protein kinases that are key 
components of a series of vital signal transduction 

pathways that regulate processes such as cell 
proliferation, cell differentiation, and cell death..  

24
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Age
Sex

Other diseases
Other exposures
Nutritional status

Length of exposure
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} The Organic Acids Test (OAT) on page #1 helps to identify gut 
colonization of mold linked to Aspergillus and Fusarium. 

} The OAT does not identify mycotoxins of mold
} To identify mycotoxins, you will need to do the MycoTOX Profile 

separately.
} Molds can cause allergic symptoms, as well as fungal infections. The 

treatment of fungal infections is often necessary to eradicate the 
existence of the mold. 

} A chemical mycotoxin produced by a mold has its own unique toxicity 
characteristics. 

} A mycotoxin can exist in the body even after a mold organism has been 
neutralized by the immune system or eradicated via antifungal therapy.

26
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} Gliotoxin
} Citrinin
} Mycophenolic acid
} Chaetoglobosin A

GPL-MycoTOX

} Aflatoxin-M1
} Ochratoxin A
} Sterigmatocystin
} Zearalenone
} Roridin E
} Verrucarin A
} Enniatin B
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Common mycotoxin from 
Aspergillus mold

28
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} Species:  P. Verrucosum and A. 
ochraceus.

} Most common mycotoxin in 
urine. 

} Carcinogenic
} Neurological problems
} Affects kidney function:
◦ Inhibits synthesis of proteins
◦ Disrupts DNA and RNA
◦ Inhibits enzymes in the kidney

Ochratoxin	A	(OTA)

29
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} Ochratoxin A (OTA) is a 
nephrotoxic, immunotoxic, 
and carcinogenic mycotoxin.

} Produced by Aspergillus and 
Penicillium.

} Exposure is primarily 
through contaminated 
foods such as cereals, grape 
juices, dairy, spices, wine, 
dried vine fruit and coffee. 

} Can come from inhalation 
exposure in water-damaged 
buildings.  

} OTA can lead to kidney disease 
and adverse neurological effects.  

} Studies have shown that OTA can 
cause significant oxidative damage 
to multiple brain regions.

} Dopamine levels in the brain have 
been shown to be decreased after 
exposure to OTA.

30

Low HVA on the OAT?

30
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“Our results are the first describing a possible role of 
OTA in the pathobiology of autism.”
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OTA competes with 
Phenylalanine which is 
involved in dopamine 

production. Dopamine is 
needed for attention and 

mental focus.

Dopamine is also involved in 
social behavior and interacts 

with Oxytocin. 

Phenylalanine

OTA

33

Willian Shaw, PhD
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Ochratoxin	A	(OTA)	in	Parkinson’s	disease

N=43

N=51
T-test,
p<0.0002

OTA ng/gm
creatinine

in urine

Parkinson’s Normal 
controls

mean

5-hydroxymethyl-2-furoic

Furan-2,5-dicarboxylic

Parkinson’s	symptoms	-
tremors	and	difficulty	walking

Willian Shaw, PhD
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Ochratoxin	Contaminated	Foods

37
Willian Shaw, PhD

Chocolate and 
Dried Fruits

37

Father (40 years old)
Mother (39 years old)

Son & Daughter (child age)
Newborn

Dog (? Years old)

Family	Case	Study

38
Willian Shaw, PhD
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39
Willian Shaw, PhD
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Father

} Persistent cough with phlegm
} Throat irritation
} Headaches, sinusitis, severe

fatigue, and somnolence.
} Decreased concentration, 

long-term and recently 
increasing memory loss.

} Nose bleeds, hair loss 
} Decreased libido
} Shortness of breath with 

wheezing.

Mother

Parents	Symptoms

• Cough with phlegm, throat 
irritation.
• Headaches, sinusitis
• Extreme fatigue and 

somnolence.
• Short and long-term 

memory loss. 
• Decreased libido 
• Shortness of breath with 

wheezing.

40
Willian Shaw, PhD
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} Headaches
} Fatigue 
} Nasal congestion and nose bleeds
} Throat irritation
} Shortness of breath with mild wheezing
} Decreased attention in classroom activities

Kids	Symptoms

41
Willian Shaw, PhD
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Café	au	Lait	Spots	and	Total	Body	
Flare	on	Newborn

42
Willian Shaw, PhD
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} The pet dog had approximately 
72 skin lesions on its legs, 
trunk and ears.  

} The lesions were surgically 
removed.

} Pathology of the ear mass 
described it as a sebaceous 
gland.

} The other lesions were 
lipomas.

Dog

43
Willian Shaw, PhD
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Source: J. Env Public Health vol 2012 article 312836 Willian Shaw, PhD
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Source: J. Env Public Health vol 2012 article 312836
Willian Shaw, PhD
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Disruptor of Innate and 
Adaptive Immunity

46
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} Produced by Aspergillus mold
} Conidia are released which can infiltrate the 

alveolar airways.

47
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Gliotoxin can lead to 
a downregulation in 
phagocytic immune 
function, as well as 

T-cell activation.
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Skin and mucosal surfaces

Innate immune system, e.g., 
monocytes, macrophages, that are 
not intrinsically affected by prior 

antigen exposure.

Adaptive immune system, aka acquired 
immune system, is highly specialized to 

react to various pathogens. This includes 
the B-cell and T-cell lymphocytes. 

49

InnateAdaptive
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Pathogen associated molecular pattern 
(PAMP) are molecules, e.g., LPS, 

mannans, peptidoglycans, which get 
expressed by pathogens, but are not 

present on host tissue. Utilized by the 
PRR (pattern recognition receptors) to 

distinguish pathogens from self-antigens.

51

Induce leukocyte activation and 
chemotaxis (for the guidance of 

immune cell localization, angiogenesis 
and wound healing) 

Small proteins that stimulate or 
inhibit differentiation, proliferation 

or function of immune cells

Pleiotrophic = have multiple effects 
throughout the immune system

52
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Soluble and membrane bound PRRs for various components of Candida albicans. 
Ultimately, the recognition of the existence of candida as a commensal or 

pathogenic organism takes place through adherence and receptor initiation of 
secondary immune responses. 

Source: Candida albicans morphogenesis and host defense: Discriminating invasion from 
colonization - https://www.researchgate.net/figure/The-main-pattern-recognition-receptors-

involved-in-recognizing-Candida-albicansThe_fig1_51868409
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Source: Chronic inflammation: a failure of resolution?
Int J Experimental Path. 2006. Volume: 88, Issue: 2, 85-94.

PMN - Polymorphonuclear Leukocytes (basophils, 
eosinophils, neutrophils, and mast cells) 
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55
Source: Nature Reviews/Microbiology
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“It induces apoptosis in thymocytes, 
splenocytes, and mesenteric lymph node cells 
and can selectively deplete bone marrow of 

mature lymphocytes.” 

57
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Penicillium and Fusarium Mold 
Derived Mycotoxins

59

} There are over 200 known species 
of Penicillium. 

} Penicillium chrysogenum is the 
most common of these species.  

} It is commonly found in indoor 
environments and is responsible for 
many allergic reactions.  

} Penicillium can also contaminate 
different food items:  
◦ Citrus fruits can become 

contaminated with Penicillium, as 
well as seeds and grains. 

60
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} Produced by Fusarium mold
} Thymus atrophy (affects spleen 

too) leading to adaptive immune 
suppression.

} Mimics the body’s production of 
estrogen.

} Disrupts conception, ovulation, 
and fetal development.

} Can occur from food 
contamination.

62
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} Various mycotoxins have immune suppressive effects, as well as damaging 
mitochondria, other cellular structures, etc.

} Ochratoxin is the most common mycotoxin seen on urine testing. It can lead to 
brain abnormalities and is carcinogenic and nephrotoxic. 

} Gliotoxin is a potent immunotoxin. It can disrupt both the innate and adaptive 
immune systems. 

} Zearalenone and mycophenolic acid have their own immune toxic properties. Like 
other mycotoxins they can cause mitochondrial problems. 

} Innate and adaptive immunity are linked through various cellular mechanisms 
such as pattern recognition receptors (PRRs) responding to pathogen associated 
molecular patterns (PAMPs).

} Fungal infections can trigger induction of Th-17 cells which can have a suppressive 
effect on T-regulatory cells which leads to loss of immune tolerance with an 
increased potential for autoimmunity. 
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Roridin E and Verrucarin A mycotoxins of 
Stachybotrys, Fusarium, and other molds

66
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} Trichothecenes (TCT) are a large family of 
fungal metabolites, aka mycotoxins.

} Trichothecene producing molds include 
Cephalosporium, Fusarium, Myrothecium, 
Spicellum, Stachybotrys, Trichoderma, and 
others.

} Source of mold exposure can occur from 
(examples):
◦ Damp indoor environments, e.g., Stachybotrys 

chartarum. 
◦ Barley, corn, oats, wheat, e.g., Fusarium species
◦ Poisonous mushroom producing Roridin and/or 

Verrucarin mycotoxins. 

67

} Both are macrocyclic trichothecenes 
produced by the Fusarium,
Myrothecium, and Stachybotrys.

} Trichothecenes are frequently found in 
buildings with water damage but can 
also be found in contaminated grain.  

} Trichothecenes are 
considered extremely toxic 
and have been used as 
biological warfare agents. 

} Low levels of exposure to 
trichothecenes can lead to  
serious neurological 
problems, immune, 
cardiovascular, 
gastrointestinal and 
endocrine disruption.

68
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Verrucarin A Roridin E

69
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Source: https://botit.botany.wisc.edu/toms_fungi/nov2002.html

non-macrocylic

TCT are small, 
amphipathic (a chemical 
compound that has both 
hydrophilic and lipophilic 
properties such as soaps, 

detergents, and 
lipoproteins. The 

phospholipid amphiphiles 
are the major structural 

component of cell 
membranes) molecules 
that can move passively 
across cell membranes, 

including the 
integumentary and 

gastrointestinal systems.
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Epoxide
• Most epoxides are toxic 

because they are highly 
reactive.
• This reactivity in 

biological systems 
makes them mutagenic. 
• Common nucleophiles 

are OH⁻ and -SH and are 
involved in mechanisms 
that the body uses to 
eliminate epoxides. 
• Epoxide reactivity with 

nucleic acids can 
interfere with G-C 
pairing.

71https://chem.libretexts.org

Nu = Nucleophile = “Nucleus Loving”
Nucleophiles provide electrons for creating a 

new chemical bond. 

OH⁻ = Hydroxide & -SH = Thiol (aka sulfhydryl)  

71
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Trichothecenes cause their 
main toxic effect through 

protein synthesis inhibition 
by disrupting ribosome 

activity. In addition, 
oxidative stress can lead to 
nuclear and mitochondrial 

damage as well. 
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} Disrupts a ribosomal 
subunit activity by 
binding to peptidyl 
transferase center.

} Affects polypeptide 
chain initiation or 
elongation.

} Disrupt mitochondrial 
protein synthesis.

} Interact with protein 
sulfhydryl groups.

} Generative oxidative 
stress and free radicals.
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Source: https://www.mun.ca/biology/scarr/iGen3_06-18.html
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Chaetoglobosin A

Citrinin

77

77

Enniatin B

Sterigmatocystin
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} Find the source of exposure
} Removal from building, e.g., school, office, home, if currently 

mold contaminated.
} Optimal nutrition through whole food organic and non-GMO 

based diet.
} Foundational nutrients, e.g., vitamins, minerals, essential 

fatty acid, antioxidants. 
} Improve diversity of microbiome, i.e., consume 12 to 15 

plant-based foods daily.
} Probiotics, e.g., L casei, L. rhamnosis (https://youarethehealer.org/mold-and-

toxins/moldy-people/healing-from-mold/types-of-toxin-mycotoxin-binders/probiotics-to-
biotransform-toxins/).
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Oxidation-Reduction & Hydrolysis
Sulfation & Glutathione Conjugation

Phase I transformations serve to unmask a functional group and may involve reactions such as 
oxidation, hydrolysis, and reduction. Phase II transformations generate highly polar derivatives 

(conjugates), such as glucuronides and sulfate esters, which are excreted into the urine.

81
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Source: Deoxynivalenol and Its Toxicity - Scientific Figure on ResearchGate. https://www.researchgate.net/figure/Scheme-of-the-
possible-way-of-deoynivalenol-detoxification-The-first-and-one-the-most_fig2_49739633

-SH = Thiol (aka sulfhydryl) OH⁻ = Hydroxide 

82
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} One of the main treatment goals for any mycotoxin is to 
prevent absorption from the digestive system. 

} Sequestrants bind to toxins in the gastrointestinal tract 
and prevent their absorption or reabsorption. 

} Because of the chemical nature of trichothecenes (and 
other mycotoxins), clay binders may effective.

83
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} Activated charcoal is a type of 
carbon made from vegetables, 
wood and other materials.

} Appears as a fine black powder
} Unique manufacturing 

technique results in highly 
porous charcoals.

} Surface area up to 2,000 square 
meters per gram. 

85

Charcoals are used to absorb (or attached 
to it by chemical attraction) 

substances/toxins in the digestive system. 
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} Most binders to be given three times daily (if tolerated) on 
empty stomach away from food by at least an hour and 
supplements/medications by two hours. 

} Example for Ochratoxin:
◦ GI Detox+ - one capsule between 10am to 11am, one capsule 

between 2pm and 3pm, and one capsule before bedtime.
} Example for ZEN:
◦ GI Detox+ or clay & probiotics

} Rotating Binders:
◦ GI Detox - morning
◦ Glucomannan - afternoon
◦ Other - evening

88



1/19/23

45

89

} Mitochondrial support:
◦ Ubiquinol
◦ Carnitine
◦ PQQ

} Various antioxidants:
◦ Curcumin
◦ Resveratrol
◦ Sulforaphane

} Liver and bile support
} Glutathione supplementation
} Infra-red sauna, ION Cleanse, etc. 

89
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Markers #2, #4, #5 and #6 linked to Aspergillus exposure

Marker #9 – linked to Fusarium mold

91

Shaw	W	,	Pratt-Hyatt.	Biochemical	markers	in	the	urine	
associated	with	gastrointestinal	mold	overgrowth.
Townsend	Letter.	November	2019:pgs	31-38	

P<.01 P<.01

Willian Shaw, PhD
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Shaw	W	,	Pratt-Hyatt.	Biochemical	markers	in	the	urine	
associated	with	gastrointestinal	mold	overgrowth.
Townsend	Letter.	November	2019:pgs	31-38	

Willian Shaw, PhD
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• Probably the fastest recovery from 
Autism ever recorded - approximately 
6 weeks.

• Had several severe Herxheimer
reactions during 
Itraconazole treatment.

• Used Itraconazole, the preferred drug 
for Aspergillus treatment - switched to 
Sporanox - better results.

• Up to 500 mg per day-performed ALT, 
AST 2X weekly to monitor potential 
liver damage.

• About 1/50 children had to be taken 
off drug due to elevated liver 
enzymes.

95

Previous OAT (initial) & New OAT (follow-up)

} 3-year-old male
} Constipation (severe)
} Language delay
} Poor social interaction
} Screams during the middle of 

night for hours
} Often agitated during day

96

} Cries when urinates
} No self-injury
} Aspergillus mold found in home
} Respiratory congestion and 

cough
} Gluten and dairy free diet
} Lives in S. Africa

96
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Flagyl	(metronidazole):
} Flagyl – One dose given three times daily for 10 days straight. Then, a 

cycling dose for an additional 3 weeks.
} Cycling dose – one dose given three times per treatment day. A 

treatment day is done every 72 hours following the completion of the 
initial 10 days listed above. For example, if the last day of the initial 7 
days ends on a Sunday, the cycling dose would be given on Wednesday, 
then again Saturday and so forth until completed.

} The cycling phase helps to reduce the recurrence of clostridia bacteria 
and the initial 10 days is to significantly reduce the overall amounts of 
bacteria present. 
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Additional	Support:
} Multivitamin/multimineral/antioxidant
} Biocidin (liquid) – 5 drops three times daily
} Probiotic (soil-based organism) – two capsules nightly before bed
} Oxypowder – one to three capsules nightly for constipation
} Calcium citrate with meals
} Nystatin (oral suspension) – 5 ml (one teaspoon) TID for 4 weeks, 

then switched to Diflucan for 4 weeks, then switched to Sporanox.
} GI Detox+ - one capsule twice daily

98
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Initial OAT
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Follow-Up OAT
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Initial OAT
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Follow-Up OAT
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February 2021
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} TCT has unique chemical characteristics that contribute to its toxicity 
effects at the cellular level.

} Most mycotoxins discussed will have immune dysregulation properties 
and certain mycotoxins such as gliotoxin and mycophenolic can increase 
the potential for other opportunistic infections, e.g., candida, clostridia. 

} Intervention strategies need to be focused on removing the exposure 
source, binders for mycotoxins, nutritional support, glutathione/NAC, 
and treating active fungus if present.

} In many cases, mycotoxins are not going to disappear on their own if 
digestive system colonization exists. 

} Don’t rely on the OAT for all your information about mold exposure and 
mycotoxins. 
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Kurt N. Woeller, D.O. 
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