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The OAT, Fungal 
Markers, and Chronic 
Candidiasis
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I, Kurt N. Woeller, DO, 
have the following commercial 
relationships to disclose:
• Founder of Integrative 

Medicine Academy
• Consultant for 

Great Plains Laboratory 
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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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} Chronic candida and various health complaints
} Why is candida so complex?
} Examples of fungal toxicity:
◦ Arabinose
◦ Pentosidine
◦ Acetaldehyde
◦ Mold exposure & mycotoxins

} Biofilm (introduction)
} Treatment options
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} Yeast:
◦ ex: Candida, 

Saccharomyces.
} Mold:
◦ ex: Aspergillus, 

Penicillium.
} Mushrooms
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Candida

Human macrophage

Myeloperoxidase-WBC enzyme
response to Candida infectionClO-

Hypochlorite ion-powerful oxidizing agent-tissue damage
Active ingredient of Clorox®

N-acetyl 
Glucosamine,
Glucuronic acid

Arabinose

Hyaluronic acid
Intercellular cement
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hyaluronidase

Production	of	Arabinose	as	a
Marker	of	Invasive	Candidiasis

Kills Candida
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Common	Symptoms

Chronic Fatigue: 100% 
Cold Extremities: 100% 
Impaired Memory: 100% 
Frequent Urination: 95% 
Depression: 94%* 
Sleep Disorder: 94% 
Balance Problems: 89% 
Muscle Twitching: 80% 
Dry Mouth: 68% 
Muscle Aches: 68% 
Headache: 68% 
Sore Throat: 20% 
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95%	Predicative	of	Positive	Response	to	Nystatin
SCORE:

0 = none
1 = occasional or mild
2 = frequent or moderately severe
3 = severe or disabling 

1. Have you, at any time in your life, taken broad spectrum antibiotics? (0 or 3)
2. Have you taken tetracycline or other broad-spectrum antibiotics for 

one month or longer? (0 or 3)
3. Are your symptoms worse on damp, muggy days or in moldy places? (0 or 3)
4. Do you crave sugar? (0 or 3)
5. Do you have a feeling of being "drained?” (0, 1, 2 or 3)
6. WOMEN: Are you bothered with vaginal burning, itching or discharge? (0, 1, 2 or 3) 

MEN: Do you have burning, itching or discharge from the penis? (0, 1, 2 or 3)
7. Are you bothered by burning, itching or tearing of your eyes? (0, 1, 2 or 3)

TOTAL SCORE FOR FRDQ-7:

Score 0-3 = FRD unlikely
Score 4-9 = FRD probable
Score 10-21 = FRD almost certain 10

FRDQ-7 Questionnaire
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} Silly/goofy/giddy, inappropriate laughter – “acts 
drunk.”

} Sugar and carbohydrate cravings intensified
} Heightened sensory seeking behavior, anxiety, and 

emotional instability.
} Strange behavior such as seeking pressure, hanging 

upside down, heightened seeking of masturbation.
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Plants, yeast and bacteria – can ferment compounds into 
acetaldehyde and finally into alcohol. 

Alcohol-related	behavior	has	been	observed	
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Alcohol
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Increased focus and concentration
Improved receptive and expressive language

Reduced bowel symptoms
Reduced headaches, body pains, and bladder symptoms

Increased eye contact and socialization
Reduced self-stimulatory behavior

Reduced aggressive and self-abusive behaviors
Reduced candida symptoms such as thrush

Reduced skin rashes
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Candida	Pathogenicity	
Mechanisms	
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François	L.	Mayer,	et.	al.	Candida	
albicans pathogenicity	mechanisms.	

Virulence.	Feb	15,	2013;	4(2):	119–128.	
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Candida invasion into tissue
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} Considered a commensal organism that is a normal part 
of the human flora, e.g. mouth, gastrointestinal tract.

} Estimates are that candida exists in approximately 80% 
of the human population without causing harm:
◦ Without harm?  

} Common issues linked to candida overgrowth are 
thrush (oral candida), vaginal infections, skin and nail 
plate infections.

} HIV, cancer and other immunocompromised diseases 
have greater risk of candida pathogenicity.
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Highly invasive at this point. 
Invades the mucosal lining 

of the 
intestinal tract. 
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} To infect host tissue, the unicellular form of candida
switches to a more invasive multicellular form based 
on environmental changes (e.g., pH, food supply, 
temperature, CO2) at the tissue level - much of 
which it can control. 

} Candida can alter extracellular pH by uptake of 
various amino acids and produce ammonia.
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} Candida can alter its metabolism for lipids and 
amino acids upon encountering and engulfment 
by macrophages.

} Phagocytized candida can pierce through immune 
cells and escape gaining access to all organ tissue 
throughout the body. 
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Source: Neuroscience News
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} Candida has specialized proteins which allow it to 
adhere to other microorganisms, abiotic surfaces, and 
host cells. These adhesion proteins are also involved in 
Biofilm formation. 

} Invasin protein allows for two different ways for 
candida to penetrate host cells:
◦ Active penetration – hyphal driven process with various 

protease secretions allowing cell penetration. 
◦ Induced endocytosis – expressed proteins on the cell surface 

induce engulfment of the candida cell.
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IL-6 can induce pituitary and 
adrenal cortex activity 

23
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“Plasma ACTH and cortisol 
levels promptly followed 

the rise of IL-6…”

“Results 
confirming…demonstrate a 
stimulating effect of IL-6 on 

the HPA axis in man.”

24
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Sensing the environment: Regulation of local and global homeostasis by the skin neuroendocrine system -
Scientific Figure on ResearchGate. Available from: https://www.researchgate.net/figure/Organization-of-

the-systemic-HPA-axis-Modified-from-figure-1-published-in-Slominski_fig15_230677178
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Potential Sources of Stress

Clinical Conditions
Chronic viral infections (EBV,CMV,Herpes I-II,etc.)
Increased infections
Yeast overgrowth
Allergies
Fatigue
Headaches
Autoimmune disease
Cancer
Cardiovascular disease

Insomnia
Hypoglycemia
Hunger
PMS
Depression
Irritable bowel
Digestive problems
ADD/ADHD

Sympathetic System


HP
Stressor

Epinephrine

NE

NFL

Adrenal 
Cortex

Total
DHEA(s)

Free
DHEA(s)

ACTH 

Total
Cortisol

 Free
Cortisol



Elevated Cortisol
to DHEA Ratio*



Reduced HP Sensitivity to Negative Feedback

Energy Production
• Insulin sensitivity¯
• Glucose utilization¯
• Blood sugar
• Gluconeogenesis

Other Influences
• Osteoporosis (bone loss) 
• Fat accumulation (waist)
• Protein breakdown
• Salt & water retention

Immune Activity
• Secretory IgA¯
• Antigen penetration 
• Circulating IgG
• NK cell activity¯
• Interleukin 2¯
• T-Lymphocytes¯

KEY
Association
Stimulus
Outcome
Inhibition
HP = Hypothalamus - Pituitary
NFL = Negative Feedback Loop
NE = Norepinephrine

* Abnorm al Ratio of
Cortisol to DHEA indicates  

Pregnenolone Steal 
(Cortisol Escape)

Anger - Fear
Worry/Anxiety

Depression
Guilt

Overwork
Physical and Mental strain

Excessive exercise
Sleep deprivation

Light-cycle disruption
Late hours

Surgery
Trauma/Injury

Whiplash – Head injury
Inflammation

Pain
Temperature extremes

Toxic exposure
Infections

Chemicals - Heavy metals
Electromagnetic fields

Radiation
Geophysical 

Malabsorption
Maldigestion

Illness
Low blood sugar - Poor diet

Nutritional deficiencies
Allergies

Foods 
Mold – Pollens
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Malic Acid (MA) Tartaric Acid – analog to MA

Citramalic Acid – analog to MA
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Inhibited by Tartaric Acid & Citramalic Acid 
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Arginine is involved in blood pressure control, immune function, 
ammonia detoxification, growth hormone release, insulin 

regulation and more. 
31
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Arabinose-Lysine Complex + Arginine 
= Pentosidine

Arabinose from candida can complex
with the amino acid Lysine which then 

interacts with the amino acid Arginine to 
form the toxic byproduct called

Pentosidine.
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} Decrease enzyme activity
} Cross-Linked Proteins – decrease flexibility of structural 

proteins of collagen and muscle.
} Possible damage to myelin
} Autoimmune reactions to dysfunctional proteins
} Cardiovascular and kidney problems

} Advanced Glycation End (AGE) Product:
◦ Proteins, amino acids and lipids that become altered 

when exposed to sugars, e.g. Hemoglobin A1c 
(HbA1c).
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Plants, yeast and bacteria – can ferment glucose into 
Acetaldehyde and finally into alcohol. 

34

Acetaldehyde
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The association of alcoholism with macrocytic anemia has led to 
investigation of the role of cobalamin-dependent methionine synthase in 
mediating alcohol toxicity. Several studies have found that long-term 
ingestion of large quantities of ethanol causes inhibition of liver methionine 
synthase activity in vivo: however, ethanol has not been found to inhibit the 
enzyme directly. The effect of ethanol and its breakdown products, acetate 
and acetaldehyde, on highly purified rat liver methionine synthase was 
tested in vitro. Enzyme activity was not inhibited by ethanol or acetate. 
Acetaldehyde was found to inhibit methionine synthase activity, with an 
apparent IC50 of 2 mM. The reported inhibition by acetaldehyde was found 
to become irreversible over time.

Acetaldehyde-induced	inhibition	of	liver	methionine	synthase	
activity	is	thus	proposed	as	the	most	likely	explanation	of	the	
reported	in	vivo	effect	of	ethanol	upon	methionine	synthase.
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MS (Methionine Synthase)

https://neuroendoimmune.wordpress.com/2014/01/14/genetic-control-of-methylation-can-affect-your-health/
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} Conversion of acetaldehyde       to acetic acid to acetyl-
CoA requires:

◦ NAD⁺
◦ Riboflavin	(B2)
◦ Iron
◦ Molybdenum

Acetaldehyde	+	NAD+ +	H2O	→	acetate	+	NADH	+	2H+
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} Yeast – ex: Candida, Saccharomyces
} Mold – ex: Aspergillus, Penicillium
} Mushrooms
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} Aflatoxin-M1
} Ochratoxin A
} Sterigmatocystin
} Zearalenone
} Roridin E
} Verrucarin A
} Enniatin B

} Gliotoxin
} Citrinin
} Mycophenolic Acid
} Chaetoglobosin A

45

} Can fragment the DNA of 
lymphocytes (T-cells), reduce 
white blood cells, 
macrophages and Natural 
Killer Cell activity. 

} Directly lead to immune 
suppression, e.g., lower 
Secretory IgA.

} Generate free radicals 
depleting glutathione.

} Targets the mitochondria
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37Markers 
#2 and #4 
elevated

Aspergillus
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249

58
5.4

2259

Aspergillus
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54
648

121

Penicillium
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Mycotoxins?

Mitochondria

208
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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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#2, #4, #5 (and #6) – associated with mold exposure such as Aspergillus

#9 - A chemical byproduct released from fumonisins during passage 
through the gastrointestinal tract. Fumonisins are fungal toxins produced 
primarily by F. verticillioides. Elevated levels can be caused by the intake 

of corn or corn-based food contaminated with fumonisins. 
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0.56Tricarballylic
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Over 500+ biofilm species colonize the human mouth, causing tooth decay 
and gum disease. This image, retrieved infected dental implant, was taken 

by a scanning electron microscope. Source: Rachel Sammons, PhD, 
University of Birmingham, Dept. of Biomaterial.
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Source: Center for Biofilm Engineering at MSU - Bozeman
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Source: Center for Biofilm Engineering at MSU - Bozeman
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P. aeruginosa in trachea P. Aeruginosa – forming biofilm 
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} “Bacteria have two life forms during growth and proliferation. In one form, 
the bacteria exist as single, independent cells (planktonic) whereas in the 
other form, bacteria are organized into sessile aggregates. The latter form 
is commonly referred to as the biofilm growth phenotype.”

} “Acute infections are assumed to involve planktonic bacteria, which are 
generally treatable with antibiotics. Successful treatment depends on 
accurate and fast diagnosis.”

} “In cases where the bacteria succeed in forming a biofilm, the infection 
often turns out to be untreatable and will develop into a chronic state.”

} “The important hallmarks of chronic biofilm-based infections are extreme 
resistance to antibiotics and many other conventional antimicrobial 
agents, and an extreme capacity for evading the host defenses.”
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} “Candida albicans remains the fungal species most 
commonly associated with biofilm formation.”

} “…formation of candida biofilms carries important clinical 
repercussions because of their increased resistance to 
antifungal therapy and the ability of cells within biofilms 
to withstand host immune defenses.”

} “Biofilm formation on medical devices can negatively 
impact the host by causing the failure of the device and 
by serving as a reservoir or source for future continuing 
infection.”
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Different	Pathogens	Can	Exist	In	The	
Same Biofilm	Complex
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Biofilms have different levels of resistance:
1. Complex architecture of biofilm
2. The biofilm matrix
3. Metabolic plasticity 
4. Efflux pumps
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Source: https://www.futurity.org/compound-defeats-drug-resistant-bacteria/
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Candida

Parasites
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Food 

Sensitivities
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Heavy Metals 

Toxic Chemicals 

M
ycotoxins

Inflammation
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Dr.	Woeller	OAT	Lecture	Support	Document	
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} Dietary control through eliminating reactive and toxic 
foods.

} Improving digestive system health and microbiome 
diversity.

} Eradicating opportunistic infections such as parasites, 
bacteria, including clostridia bacteria. 

} Identifying and elimination of gut colonization of mold 
} Eliminating or reducing environmental toxin exposures 

such as chemicals and heavy metals.
} Consistent and ongoing antifungal intervention through 

medication and/or botanical remedies. 
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Nystatin:
◦ Tablet (500,000 units) - 1/2 

to 3 tablets 3x/day.
◦ Oral Suspension (100,000 

units/ml) – ¼ teaspoon to 
3+ teaspoons 3x/day.

ü5ml = 1 teaspoon
NOTE: can use for 
prolonged periods of time, 
e.g. multiple months. In 
some cases have had to use 
for 1 to 2+ years. 
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Nystatin
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Diflucan (Fluconazole):
◦ Tablet = 100mg, 150mg, 200mg –

used once daily.
◦ Oral suspension – 10mg/ml or 

40mg/ml 
◦ Average daily dose = 5mg/kg/day. 
◦ Length (variable) – 15 to 30 days+
◦ Can rotate with other antifungals, 

e.g. Nystatin.
◦ MUST monitor liver function every 

to 6 to 8 weeks.
Other medications such as Sporanox

and Lamisil can be used similarly 
(note: Nizoral – no longer use). 
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2 to 6 tablets daily
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USP	Effectiveness	Testing	
of	Biocidin

Demonstrates inhibitory 
activity of against both gram 
positive and gram-negative 
bacteria, yeast and fungus.

Bilberry extract, Grape Seed extract, 
Milk Thistle, Echinacea, Goldenseal, 
Shiitake, White Willow, Garlic,  Black 
Walnut (hull and leaf), Raspberry, 
Fumitory, Gentian, Noni, Tea Tree oil, 
Galbanum oil, Lavender oil, Oregano oil
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Binghamton University researcher Claudia Marques, Ph.D
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Dr.	Woeller	OAT	Lecture	Support	Document	
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THANK YOU

Next Lecture
The OAT, Clostridia Bacterial 
Toxins, and Dopamine Metabolism 
Interference
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