


Objectives

• To understand which toxic factors most 
frequently result in chronic illness persistence.

• To recognize the clinical presentations of illness 
resulting from toxic exposures. 

• To learn how to adequately evaluate patients for 
toxic exposures through history, physical and 
laboratory examinations.

March 8, 2019 Ann F. Corson, MD 2



Objectives

• To gain competency in helping guide patients 
through the process of eliminating toxins from 
both their internal and external environments. 

• To understand the need to appropriately treat 
the physiological consequences of toxic 
exposure in addition to the toxic illness itself.

• To learn how to teach patients to manage 
future toxic exposures themselves. 
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Biotoxin/mold illness
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Biotoxin illness

• Toxins in water damaged buildings (WDB)
– Fungal derived mycotoxins, fungal beta-glucans, 

particulates and microparticles
• Fungal particulates can be submicron-sized
• Particulates can be up to 320Xhigher concentration than spores 
• Number of microparticles is unrelated to number of spores

Hope, J. A Review of the Mechanism of Injury and Treatment Approaches for 
Illness Resulting from Exposure to Water-Damaged Buildings, Mold, and 
Mycotoxins. The Scientific World Journal Volume 2013 

– Bacterial endotoxins
– Volatile organic compounds (gases)

• Science evolving 
– (Dust mites)
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Biotoxin illness

• Bacterial endotoxins, lipopolysacharides
– Gram positive bacteria

• Actinobacter sp.
– Streptomyces, Mycobacteria

• Nocardia 

– Gram negative bacteria
• Pseudomonas

– Create profound inflammatory response
Endotoxins and mycotoxins act synergistically 
to elicit cytokine-mediated inflammatory response
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Biotoxin illness

• Mycotoxins most relevant to biotoxin illness
– Aflatoxins

• A. parasiticus, A. flavus, A. nomius, various species of 
Penicillium, Rhizopus, Mucor, and Streptomyces

• Aflatoxin B-1 is a leading cause of liver cancer
• Alflatoxin B-2 most toxic – it kills people

– Ochratoxin A
• A. ochraceus, A. niger, Penicillium sp.
• Nephrotoxic, genotoxic, immuno-toxic, and neurotoxic
• Known carcinogen in animals and a class 2B, possible human 

carcinogen
– Penicillium mold toxins

• Tremorgenic 
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Biotoxin illness

• Mycotoxins most relevant to biotoxin illness, cont.
– Gliotoxins
– Trichothecenes

• Stachybotrys and Trichoderma sp. – WDB 
• Fusarium sp. – contaminate agricultural soils, GMO and 

processed foods, factory farmed meats
– Very estrogenic

• Extremely toxic 
– Used as biological warfare agents 
– Multiorgan effects include: death, ataxia, hypotension, 

coagulopathy, nausea, vomiting, diarrhea, weight loss, immuno-
suppression, respiratory distress, hemoptysis, hair loss, blurred 
vision, loss of smell, nose bleeds, infertility, bone marrow damage, 
skin and mucous membrane necrosis, cancers of multiple organs
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Biotoxin illness

• Biotoxins can also come from:
– Large bodies of water

• Pfiesteria, algae, dinoflagellates
– Chronic infections

• Borrelia, Babesia, ?Bartonella

– Dietary sources
• GMO foods (aflatoxins, trichothecenes)
• Meat from factory farmed animals fed GMO containing feed
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Biotoxin illness
• Genetic predisposition in 25% population

– Chromosome 6 major histocompatibility complex
• DRB1 – DQB1 – DRB3, DRB4 or DRB5

– Faulty “hard drive” in DNA for innate immune system 
detection of certain biological toxins

• Innate immune system doesn’t “present” these biotoxins to the 
cellular immune system for antibody production and subsequent 
elimination

• Widely distribution in body – fat and water soluble
– Absorbed through respiratory and GI mucosa & skin
– Mycotoxins detected in

• Urine, nasal secretions, spinal fluid, breast milk, GI and 
respiratory tissue, lymph nodes, and many cancers
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Biotoxin illness

• Mycotoxins cause direct damage:
– Gut mucosa

• Direct mucosal damage leads to chronic leaky gut 
• Shifting food sensitivities, up-regulated GALT
• Esophagitis, reflux, GERD, IBD 

– Respiratory mucosa
• Chronic rhinitis, sinusitis, bronchitis, pneumonia
• Pneumonitis, reactive airway disease, COPD

– Central nervous system
• Disrupts blood brain barrier creating “brain-on-fire”
• Hippocampus, hypothalamic leptin receptor damage
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Biotoxin illness

• Mycotoxins cause indirect damage:
– Pro-opiomelanocortin system resulting in deficiencies

• Melanocyte Stimulating Hormone
• Vasoactive Intestinal Peptide
• Antidiuretic Hormone

– Epigenetic modifiers that increase genetic expression of 
inflammatory cytokines (TGF-β1, MMP-9)

• Increase insulin and leptin resistance
• Increase ‘bad’ lipids (LDL cholesterol)
• Alter levels of Plasminogen Activase Inhibitor-1, Vascular 

Endothelial Growth Factor, Tissue Hypoxia Factor…

March 8, 2019 Ann F. Corson, MD 12



Biotoxin illness

• Consequences of chronic biotoxin exposure:
– Chronic inflammatory state, overwhelming fatigue
– Allergic upregulation, multiple chemical sensitivities
– All organ systems affected

• CNS – encephalopathy, lowered IQ
• Lungs – pulmonary inflammatory diseases, asthma
• Gut – esophagitis, gastritis, IBD, leaky gut
• Endothelium – vasculitis, hypercoagulability
• Musculoskeletal – poor growth, repair, healing
• Kidneys – directly nephrotoxic
• Eyes - conjunctivitis 
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Biotoxin illness

• Consequences of chronic biotoxin exposure:
– Hormonal system dysfunction

• Hypothalamic-pituitary-adrenal-thyroid-gonadal axis
– Metabolic dysfunction

• Mitochondrial toxicity, methylation, oxidative stress

– Immune system dysfunction
• Suppresses immune function to point of anergy
• Dysregulation – hypersensitivities, autoimmunity, cancer
• Runaway infections – minimally controllable, never eradicable

– Chronic fungal, opportunistic and vector borne infections
– Sinusitis (MARCoNS), bronchitis, pneumonia
– First to get sick – last to get well, get everything that comes along
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Biotoxin illness evaluation

• Does patient have ongoing mold toxin exposure?
– Patients WILL NOT get well unless they are in a safe, 

toxin free environment
– Laborious history taking required:

• Is there a history of prior or current mold growth?
• What is age of house? What building materials used?
• Is the house guttered?
• Does water lay around the foundation?
• Any moss or mold on outside of house?
• Ask about water intrusion, roof leaks, window leaks, 

plumbing leaks
• Are there water stains anywhere?

March 8, 2019 Ann F. Corson, MD 15



Biotoxin illness evaluation

• Does patient have ongoing mold toxin exposure?
– Laborious questioning, cont. 

• Type of HVAC system?  Where is it located?
• If forced air HVAC, what kind of ducting material was 

used? When were ducts last cleaned?
• How quickly does food get moldy if left out in 

kitchen/dining room?
• Do cardboard boxes mold in basement/garage/closet?
• Any musty smells anywhere?
• Do you feel better after you have been out of the 

house/office/school for hours/days/weeks?
• Any travel, exposure to algae, are infections active?
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Biotoxin illness evaluation

• Patient symptoms
– Fatigue, irritability, insomnia, hypersomnolence
– Cognitive dysfunction, memory loss, word and name finding, 

getting lost in familiar places, can’t remember phone 
numbers, do simple arithmetic, balance check book

– Headache, dizziness
– Poor balance, gait abnormalities, tremors, clumsiness
– Myalgias, arthralgias, tenosynovitis, tendinitis, edema
– Changes in bowels & appetite
– Abdominal pain, multiple food sensitivities
– Sore throat, nasal congestion, post nasal drip, nose bleeds
– Sore, red, swollen eyes blurry vision
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Biotoxin illness evaluation

• Patient symptoms, cont.
– Palpitations, chest pains
– Shortness of breath, air hunger, cough, hemoptysis
– Skin rashes
– Autonomic nervous dysfunction, POTS, tachycardia
– Dysesthesias, sharp stabbing shooting pains
– Limbs fall asleep easily, electric shocks
– Multiple sclerosis like symptoms – weakness, neuropathy
– Multiple chemical sensitivities
– EMR sensitivity 
– Hyperactivity, OCD, increased stimming, oppositional behavior
– Anxiety, depression, suicide risk
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Biotoxin illness evaluation

• Physical assessment
– Clothes often smell moldy
– Encephalopathic – can’t stay focused, tangential, can’t 

follow directions
– Poor balance +/- gait unsteadiness, tremors, 
– Noise and light sensitive, EMF sensitive
– Constantly thirsty/drinking water
– Motor/vocal tics, hyperactive, anxious, depressed, teary
– Dermographia/histaminic flares to skin pressure
– Nasal congestion, wheeze, cough
– Tachycardia, hypotension, narrow pulse pressure
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Biotoxin illness evaluation

• Physical assessment, continued
– Low temperature
– Cool/clammy hands and feet
– Poor distal capillary refill
– Doughy, diffusely tender abdomen
– Soft tissue tenderness – joints, tendons muscles
– Appear stiff and achy when moving around exam room
– Poor short term memory recall, difficulty processing 

instructions or treatment plans, mix up instructions
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Biotoxin illness lab work up
• Blood:

– HLA typing – DRB1, DQB1, DRB3-5
– Transforming Growth Factor β-1 (TGF β-1)
– Matrix Metallopeptidase 9 (MMP-9)
– C4a and C3a
– Vascular Endothelial Growth Factor (VEGF)
– Antidiuretic Hormone (ADH) and Osmolality
– Vasoactive Intestinal Peptide (VIP)
– Melanocyte Stimulating Hormone (MSH)
– Leptin
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Biotoxin illness lab work up
• Others:

– Urinary mycotoxins 
– Nasal swab for MARCoNS and fungus/mold
– Environmental mycotoxins and PCR for toxic molds
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Biotoxin illness treatment

• Remove patient from ongoing toxin exposure in 
home/work/school/car

• Clean up diet
• Reduce inflammatory cytokines
• Heal gut
• Remove biological toxins from body
• Metabolic support
• Prophylaxis for accidental exposure
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Biotoxin illness treatment

• Remove patient from ongoing toxin exposure in 
home/work/school/church/car 
– Building remediation can be very difficult
– Sometimes patients can never return to home, work 

place, church, school
– Best to sell car
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Biotoxin illness treatment

• Clean up diet
– No GMO food at all
– No processed foods
– No factory farmed animal meats
– No alcohol, no cigarettes, no added sugar
– Fully organic, fresh, locally grown produce
– Free range poultry
– 100% grass fed meats (not ‘finished’ with grain)
– Heritage rice strains, ancient grains (in moderation)
– Fermented foods
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Biotoxin illness treatment

• Reduce inflammatory cytokines
– Flex Now
– nrf2 activator (Xymogen)
– IMN – CALM (Beyond Balance)
– Ibuprofen
– Curcumin derivatives

• Cucurmin Pure (Researched Nutritionals)
• Cytoquell (Researched Nutritionals)

– Many others….
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Biotoxin illness treatment

• Restore gastrointestinal vitality
– Terrahydrite humic, mineral & amino acids (Restore) 
– Aloe, DGL, L-glutamine, trace minerals
– Avoid all gluten, GMO or processed foods
– Probiotics

• Lactobacillus plantarum and Lactobacillus rhamnosus may bind 
aflatoxin M1

– Protective foods:
• Parsley, carrots, cruciferous vegetables (sulforaphanes), red 

fruits and vegetables (lycopenes)
– Cholegogues

• Cholenest (Nestmann), taurine, phosphatidyl serine
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Biotoxin illness treatment

• Restore gastrointestinal vitality, cont.
– Digestive enzymes
– Bile salts
– Motility agents (K+, Mg++)

• Remove biological toxins from body
– Bind bile – type of toxin dictates the binder

• Activated charcoal (Nature’s Way)
• Toxease BIND  (Beyond Balance)
• BIND (Systemic Formulas) 
• Takesumi Supreme (Supreme Nutrition)
• Microchitosan (Allergy Research Group) 
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Biotoxin illness treatment

• Remove biological toxins from body, cont.
– Bind bile 

• Metal Pul (Researched Nutritionals)
• GI Detox (Bio-botanical Research, Inc.)
• Microsilica (Biopure US)
• Chlorella (can activate mast cells in patients with MCAS)

• Metabolic support
– Fibrinolytic enzymes

• Lumbrokinase ( Boluoke from Canada RNA)
• Nattokinase (36mg or 100mg ARG softgels)
• Serrapeptidases
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Biotoxin illness treatment

• Metabolic support, cont.
– Glutathione

• Inhalation by mini-nebulizer, intra-nasal 
• Oral - best are liposomal (Trifortify Researched Nutritionals)
• Transdermal (Xymogen)

– Supportive nutraceuticals
• Individualized organ drainage and regulation support
• Mitochondrial resuscitation nutrients 
• Antioxidants
• CoQ10, B vitamins, vitamin D
• Mg++, Zn++, other trace minerals
• PRO-MYCO, MYCOREGEN (Beyond Balance)
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Biotoxin illness treatment

• Metabolic support, cont.
– Essential oils to combat mold in body and environment 

• Melaleuca (tea tree), oregano, thyme, cinnamon, clove
• Thieves oil: clove; lemon; cinnamon; eucalyptus radiata; 

and rosemary
– Supportive oils

• Lavender, peppermint, rosemary, lemon
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Biotoxin illness treatment

• Sweat in sauna 
– Start slowly and only if patient has enough vitality
– Support with B vitamins, glutathione, trace minerals, 

electrolytes, fluids
• Graded physical exercise

– Start very slowly and advance at a snail’s pace
– Gentle ROM and walking
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Biotoxin illness prophylaxis

• Prophylaxis protocol for pre and post exposure
– Immediately clean nose, face, and skin. Shower and change 

clothes. 
– Flex Now: soft gels immediately. Repeat dose every 4 hours 

for 1 day after initial mold hit. Continue 3 x day for 4 days.
– Ibuprofen: 400 mg immediately and then take with each Flex 

Now dose 3 x day for 2-4 days as tolerated. Take with food 
whenever possible. 

– Nrf2 Activator (Xymogen): 2 capsules 6-8 hours after first 
dose of Flex Now. Then 2 x day for 4-6 days. 

– Restore (Restore4life.com): ½ to 1 tsp in water three times a 
day before meals for one week.
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Biotoxin illness prophylaxis

• Prophylaxis protocol, cont.
– Either start or increase fibrinolytic enzymes. If already taking 

then double current dose.  If not on either, take one Boluoke
and one Nattokinase 100mg softgel (Allergy Research Group) 
together on empty stomach three times a day for 2 days then 
twice a day for a week after mold exposure.

– Make sure to take a “binder”: Microchitosan, Activated 
Charcoal, BIND, Takesumi Supreme. Best combination is: 2 
Microchitosan and 2 Activated Charcoal at bedtime for 4-6 
days. 
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Biotoxin illness resources
• The International Society for Environmentally 

Acquired Illness https://iseai.org/
• Public Health Alert August 2011 

http://www.publichealthalert.org/Articles/miscellaneous/Shoe
maker-%20Mold.pdf

• The Scientific World Journal Vol. 2013, Article 
ID 767482. Hope, J. 
https://www.hindawi.com/journals/tswj/2013/767482
– It has been estimated that up to 50% of illness results from exposure 

to indoor air pollution, with exposure to water-damaged indoor 
environments likely being a significant contributor to this.
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Biotoxin illness resources
• J Environ Sci Health B. 2013 ;48(12):1070-9. 

PMID: 24007484 Barberis, C.L. et al.
– “Aspergillus flavus and A. parasiticus strains are able to grow 

effectively and produce aflatoxins in high nutrient status media 
over a range of glyphosate concentrations under different 
water activity conditions.”

• http://www.greenmedinfo.com/disease/mold-toxicity
– 78 Abstracts with Mold Toxicity Research

• https://www.youtube.com/results?search_query=Dr
+Andrew+Campbell
– Several video lectures on mold toxicity
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Biotoxin illness resources
For patients:
• https://emergency.cdc.gov/agent/trichothecene/cas

edef.asp
• www.moldcontrolonabudget.com
• www.createyourhealthyhome.com
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Heavy metal toxins
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Heavy metal toxins

• Major toxic metals
– Aluminum
– Mercury
– Cadmium
– Lead

• Worst sources
– Dentistry, vaccination
– Food (fish, rice, baked goods)
– Air and water pollution
– Occupational and leisure activity exposures
– Tattoos (titanium dioxide, aluminum, chromium, nickel, copper, cobalt,  

cadmium, lead) 
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Heavy metals/cadmium

• Cadmium:
– Cigarette smoke, tobacco
– Evaporated milk, refined grains, rice, coffee, candy, refined 

cereals, processed foods, oysters
– Fungicides, fertilizers
– Ceramics, steel cooking pans
– Floor coverings, furniture, plastics
– Batteries, paint
– Auto seat covers, black rubber, burned motor oil, gasoline
– Pharmaceutical and recreational drugs (marijuana)

http://www.evenbetterhealth.com/heavy-metal-poisoning-sources.php
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Heavy metals/lead

• Lead:
– Lead paint and water pipes in older homes/buildings
– Air pollution
– Insecticides
– Canned food, canned fruit juices, refined chocolate
– Hair colorings, mascara
– First or second hand cigarette smoke 
– Colored, glossy newsprint, crayons
– Some ceramic dishes
– Gasoline, auto exhaust, car batteries
– Dyes, textiles, scrap metal, lead smelting

http://www.evenbetterhealth.com/heavy-metal-poisoning-sources.php
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Heavy metals/mercury

• Mercury:
– Dental fillings
– Seafood, fish (tuna)
– Vaccinations
– Cosmetics, hair dyes
– Tattoos
– Laxatives, suppositories
– Pesticides, fungicides
– Plastics, fabric softeners
– Adhesives, floor waxes/polishes
– Batteries, broken mercury thermometers

http://www.evenbetterhealth.com/heavy-metal-poisoning-sources.php
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Heavy metals/aluminum

• Aluminum:
– Geoengineering chemtrails

• https://www.youtube.com/watch?v=TDvLCPe8viU

– Vaccinations
– Baby formula
– Baked goods, processed foods with aluminum containing baking 

powder, artificial food colorings, cheese, milk products, beer
– Deodorants, shampoo, skin cream, toothpaste
– OTC/Rx antacids, laxatives and pharmaceuticals (binding agent)
– Aluminum cookware, soft drink cans, aluminum foil
– Auto parts, auto exhaust, cigarette filters

http://www.evenbetterhealth.com/heavy-metal-poisoning-sources.php
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Adverse health effects aluminum

• DNA: abnormal gene regulation and 
expression

• Damages cell membranes, causes myelin to 
stiffen 

• Binds ATP: affects energy metabolism
• Increases vascular endothelial adhesiveness
• Damages proteins
• Enhanced excitotoxicity in brain, increasing 

brain inflammation
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Adverse health effects aluminum

• Contributes to sulfate deficiency
– Aluminum from vaccines binds to sulfate
– Aluminum in sunscreens binds to sulfate and 

reduces body’s ability to make cholesterol sulfate 
in the skin on exposure to sunlight

• Aluminum binds to glyphosate which then 
allows entry into the blood and brain

• Aluminum skews immune system to Th2 –
may up regulate allergic responsiveness
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Adverse health effects aluminum

• Cooke K, Gould MH. The health effects of aluminium
- a review. J R Soc Health. 1991 Oct;111(5):163-8.
– “This review covers the occurrence of aluminium in 

soil, air, water and food. In addition, aluminium levels 
in body tissues and its movement within the body have 
been considered. The adverse effects of aluminium
that have been reported in recent years include 
Alzheimer's disease, dementia and hyperactivity
and learning disorders in children.”

https://vactruth.com/2012/01/02/aluminum-fda-got-it-all-wrong/
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Adverse health effects aluminum

• R.K. Gherardi, H. Eidi, G. Crépeaux , F.J.  Authier and 
J. Cadusseau. Bio persistence and brain translocation 
of aluminum adjuvants of vaccines. Frontiers in 
Neurology 2015 Volume 6: Article 4, 1-8. 
– “Concerns linked to the use of alum particles emerged 

following recognition of their causative role in the so-
called macrophagic myofasciitis (MMF) lesion detected 
in patients with myalgic encephalomyelitis/chronic 
fatigue/syndrome. Some patients with MMF are of the 
HLA-DRB1*01 group which is associated with an 
increased risk to develop autoimmune diseases.”
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Aluminum adjuvant in vaccines

FDA safety limit for aluminum from parenteral sources 
is 5 micrograms/kg/day (IV nutrition not IM injections)

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=201.323

• DTaP: 170 to 625 micrograms (depending on brand)
• Hepatitis A: 250 mcg
• Hepatitis B: 250 mcg
• Hib (PedVaxHib brand): 225 mcg
• HPV: 225 mcg
• Pediarix (DTaP–hep B–polio combo): 850 mcg
• Pentacel (DTaP–Hib–polio combo): 330 mcg
• Pneumococcus: 125 mcg 
• Gardisil: 225 mcg
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Heavy metal toxins treatment
• Remove and reduce metals/toxins exposure

– Amalgams, vaccines, dietary sources
• Chelation

– Traditional Rx chelation agents
• DMSA, DMPS, EDTA

– Binders for elimination in stool
• Fulvic & humic acids 
• Activated charcoals
• Chlorella
• Cilantro

• Metabolic support of metal detoxification
– Trace minerals, Mg++, Zn++
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Heavy metal toxins treatment
• Metabolic support of metal detoxification, cont.

– EFAs, phospholipids
– Liver support

• Glutathione, NAC, Vit. C, ALA
• Correction of methylation defects

– Kidney support – lots of water
• Solidago (Nestmann)

– Lymphatic drainage
• Lymph Star Pro, lymphatic massage

• Gut hygiene
– Restore
– Probiotics
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Glyphosate



What is glyphosate?
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• Glycine phosphonate or glyphosate is a modified 
glycine molecule – the smallest essential amino 
acids – which has had one hydrogen atom 
replaced by a phosphono-methyl group at the 
nitrogen end



What is glyphosate?

• Roundup is the most widely used agricultural 
chemical, used on over 70 crops:
– Herbicide-resistant GMO crops: corn, soybean, cotton, 

canola, sugar beet, rice, flax
– Desiccant for crops prior to harvest: soybean, corn, 

cotton, wheat, oranges, sorghum, almonds, grapes, 
sugar beets, sunflowers

– Weed control: residential homes, golf courses, city 
parks, along sidewalks and streets, railroad tracks

https://herbscientist.com/agricultural-uses-glyphosate/
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Adverse effects of glyphosate

• Readily taken up by nasal and GI mucosa and bio-
accumulates in tissues and bones
– “Glyphosate was significantly higher in humans [fed] 

conventional [food] compared with predominantly 
organic [fed] humans. Chronically ill humans had 
significantly higher glyphosate residues in urine than 
healthy humans.”

Krüger M, Schledorn P, et al. (2014) Detection of Glyphosate Residues in 
Animals and Humans. J Environ Anal Toxicol 4: 210.
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Adverse effects of glyphosate

• Plants
– Trace mineral, folate and vitamin deficiencies

• Humans and animals
– Damages gut and blood brain barrier tight junctions

• Creates direct hypoxic injury to gut lining 
• Increase in zonulin release which opens/”unzips” tight junctions

– Antimicrobial action affects gut microbiome
• Kills primarily lactobacilli and bifidobacterial (lose aromatic 

amino acids)
• Results in overgrowth of dysbiotic organisms such as Clostridia, 

Salmonella, Desulfovibrio and yeast
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Adverse effects of glyphosate

• Humans and animals, continued
– Affects liver function

• Affects liver CYP450 enzymes
– Impairs detoxification of toxic chemicals
– May result in accumulation of retinoic acid – teratogenic

• Impairs bile flow - cholestasis
– Impairs excretion of toxins

• Affects lipid metabolism
– Elevated triglyerides and cholesterol (animal study)

– Disrupt bowel function – constipation 
– Deficiency of serotonin reduces bowel motility
– Deficiency of bile salts
– Distorts myosin by replacing glycine
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Adverse effects of glyphosate

• Humans and animals, continued
– Acts as a teratogen and carcinogen

• Microcephaly in chick embryos
• Associated with multiple types of cancer in humans

– Liver
– Kidney
– Colon
– Bone
– Thyroid
– Pancreas
– Melanoma
– Non-Hodgkin’s lymphoma
– Multiple myeloma
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Adverse effects of glyphosate

• Humans and animals, continued
– Metal chelator

• Ferries toxic metals into body
• Binds essential minerals
• Originally used to clean mineral sludge out of pipes

– Endocrine disruptor
• Lowers testosterone
• Mimics estrogen

– ? Sulfate deficiency
– ? Replaces glycine in a myriad of proteins
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Glyphosate - food contaminant

• Glyphosate contaminated grain
– May explain explosion of food allergies

• Gluten sensitivity started to rise exponentially after Roundup 
(circa. 1992) used to desiccate wheat. Eating both together 
results in over expression of CXCR3 receptor (gliadin) which 
increases zonulin resulting in leaky gut. 

• Casein and soy

• Glyphosate contaminated food proteins resist 
proteolysis/digestion
– Resulting in autoimmune disease through molecular 

mimicry
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• Depletes plants’ essential mineral concentration
– Plants are less healthy and of lower nutritional value to 

animals and humans 
• Chelates bivalent essential & toxic metals in gut

– Essential minerals include: iron, cobalt, boron, zinc, calcium, 
manganese

• Manganese deficiency suppresses growth of lactobacilli and 
overgrowth of pathogens and may cause CNS ammonia and 
glutamate toxicity (glutamine synthetase is Mn dependent enzyme)

– Toxic heavy metals, especially aluminum
– Bound metals (toxic or essential) become neutrally charged, 

move easily out of gut into blood and brain
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• Blocks bacterial shikimate pathway – kills beneficial 
lactobacilli and bifidobacteria
– Allows overgrowth of dysbiotic bacterial and fungi

• Clostridium, Salmonella sp. flourish in presence of glyphosate
• May disrupt microbe fructose metabolism = fungal overgrowth

– Blocks synthesis of aromatic amino acids
• Essential neurotransmitters
• Glutathione
• Folate synthesis affected

– Blocks production of Vitamin K2
• Contributes to calcium deficiency in bone

– Contributes to antibiotic resistant super bugs emergence
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• Strains of our normal gut lactobacilli/bifidobacteria
produce significant amounts of bioavailable folate
– Kim et al., A large pool of available folate exists in the large 

intestine of human infants and piglets. J Nutr. 2004 
Jun;134(6):1389-94.

• Glyphosate disrupts folate synthesis by killing these 
essential gut flora

• Note: folic acid fortification became mandatory in1998 
co-incident with widespread introduction of GMO 
foods and the dramatic increase in application of 
glyphosate on food crops
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• Folic acid fortification does not replete folate
deficiency
– Folic acid is an oxidized, unmethylated form of MTHFR
– Costs significant metabolic energy for liver to reduce

• Mice study: high folic acid consumption led to
– Pseudo-MTHFR deficiency with reduced methylation 

capacity in liver
– Altered lipid metabolism
– Liver injury, induced fatty liver 
– Lowered bile acid production (decreased CYP7A1)

Christensen et al., Am J Clin Nutr 2015;101:646-58.
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• Excess serum folic acid lead to cerebral folate 
deficiency as result of folic acid binding to CNS 
folate receptors

• Combination of folic acid supplementation and 
glyphosate synergistically affect folate levels
– Folinic acid, a form of THF, can replete cerebral folate 

deficiency
Moretti et al., Cerebral folate deficiency with developmental delay, autism, and 
response to folinic acid. Neurology (2005) 64:1088–90.
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Glyphosate – sulfate deficiency?

• Glyphosate impairs gut bacterial sulfite reductase enzymes 
which leads to
– Production of toxic hydrogen sulfide gas which further damages 

gut mucosa
– Overgrowth of fungi and sulfur-reducing species

• Glyphosate impairs animal/human sulfite oxidase enzyme 
activity
– Deficiency of essential sulfated proteins: cholesterol sulfate, 

heparin sulfate, chondroitin sulfate which are essential for
• Intestinal and endothelial membrane integrity

– Deficiency: leaky gut, hypercoagulability
• Fetal brain development

– Deficiency: neural tube defects, autism
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Glyphosate – sulfate deficiency?
• “Here, we make a case for glyphosate’s disruption of sulfate supplies, 

systemically, as an underlying etiological factor associated with multiple 
chronic diseases, alarmingly on the rise, including diabetes, obesity, 
hypertension, fatty liver disease and lipid disturbances linked to 
cardiovascular disease, elevated triglycerides and an elevated ratio of 
LDL to HDL and gout. We show how glyphosate could plausibly cause 
these deficiencies in sulfate through its disruption of the gut microbiome, 
leading to an overgrowth of fungi and sulfur-reducing species like 
Desulfovibrio along with a deficit in butyrate-producing microbes. 
Glyphosate, in part through metal chelation and in part through its insidious 
ability to substitute for glycine during protein synthesis, disrupts the function 
of multiple enzymes associated with sulfate homeostasis. We describe how 
sulfate deficiency can lead directly to metabolic disorders, immune 
deficiency and impaired blood flow.”

Seneff et al., Can glyphosate’s disruption of the gut microbiome and induction of sulfate deficiency 
explain the epidemic in gout and associated diseases in the industrialized world? Journal of Biological 
Physics and Chemistry 17 (2017) 53–76. http://www.amsi.ge/jbpc/21717/04SE17A.pdf 
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Glyphosate – a glycine analogue?

March 8, 2019 Ann F. Corson, MD
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Glyphosate – a glycine analogue?

• Glyphosate – inserted in glycine’s place during 
protein synthesis with untold numbers of proteins 
affected as glycine is found in nearly all proteins!
– Collagen, which is full of glycine can be highly 

contaminated in GMO grain-fed factory farmed 
pigs/cows, the main source of gelatin used in: 

• Foods: marshmallows, pudding, gummy bears, yogurts, 
margarine, frosting, cream cheese, sour cream, non-
dairy creamers and low fat foods

• Supplements: main constituent of gelatin capsules
• Vaccines: MMR virus grown on gelatin
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Glyphosate – a glycine analogue?

• Glyphosate disrupts pancreatic enzyme function
– By substituting for glycine in enzyme production
– Inadequately digested food  results in SIBO 

• Glyphosate contaminates myriad of proteins that are 
subsequently hard to metabolize and break down
– May explain epidemic of food allergies, esp. gluten, 

casein and soy
– May lead to autoimmunity through molecular mimicry
– May be implicated in ALS which has multiple glycine 

dependent proteins
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Glyphosate in vaccines
• “The most serious consequence of glyphosate in collagen is 

likely to be glyphosate contamination in vaccines. Gelatin is 
an additive in many vaccines, and the measles, mumps and 
rubella (MMR) vaccine contains an especially high level of 
gelatin.” 

• “Many vaccines test positive for glyphosate, but MMR stood 
out as having more glyphosate by an order of magnitude 
than any of the others. The live measles virus is grown on 
gelatin, and this provides the virus with the opportunity to 
incorporate glyphosate into its own proteins.”

Stephanie Seneff, PhD, Senior Research Scientist, Computer Science and Artificial 
Intelligence Laboratory, Massachusetts Institute of Technology

http://people.csail.mit.edu/seneff/
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Glyphosate & aluminum
• “Glyphosate makes both the gut barrier and the brain barrier leaky, which 

allows aluminum to get past these barriers and into the brain. Disruption 
of the pineal gland in the brain stem can explain the increased incidence 
of sleep disturbances in association with aluminum- containing vaccines 
and with vaccines administered after 2000. Glyphosate also causes 
pathogens to overgrow in the gut, and one of the toxic products of these 
pathogens enhances uptake of aluminum by cells. We even suspect that 
glyphosate binds to the aluminum in the vaccines and “escorts” it to the 
terminal watershed region of the brain stem, where it then unloads its 
cargo in the acidic environment, essentially delivering aluminum to the 
brain. Glyphosate also enhances voltage-gated calcium channels, and 
aluminum can gain entry through these channels by acting as a calcium 
mimetic.” 

Seneff, S., Why We Need to Reexamine the Risk/Benefit Tradeoffs of 
Vaccines. Weston Price Foundation Essay 2015.
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Glyphosate – a deadly poison

“It [glyphosate] destroys our biology at the cellular 
level one molecule at a time through disruption of 
proteins and signaling. Integration of glyphosate 
with globular and structural proteins is how it can 
be the cause of an endless array of unrelated 
diseases, and unleash a cascade of ill health 
effects that kill us like a slow cumulative poison.”

- Anthony Samsel, Research Scientist
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Avoiding glyphosate
• Avoid all GMO and processed, non-organic foods
• Avoid supplements in gelatin capsules

– Gelatin comes from animal collagen
• Avoid non-organic cosmetics, skin-care products, 

shampoos
• Avoid vaccines

– Especially MMR
• Avoid drugs derived from animal products:

– Pig
• Desiccated Thyroid
• Heparin (pig intestine) 
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Avoiding glyphosate
• Avoid drugs derived from animal products, cont.

– Horse
• Premarin (pregnant mare urine)

– Animal cartilage
• Gelatin capsules
• Gummy vitamins

– Animal bones
• Calcium

– Animal blood
• Heme iron (Proferrin)
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Avoiding glyphosate
• Avoid drugs derived from animal products, cont.

– Animal products
• Anticoagulants, procoagulants
• Antineoplastic agents, insulin
• Digestive enzymes (pepsin, trypsin lipase)
• Plasma expanders (collagen)
• Dermatological preparations

– Sheep (sebaceous gland extract)
• Lanolin

– Shellfish
• Glucosamine
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Healing from glyphosate
• Sunlight exposure directly onto skin without 

sunglasses or sunscreens
– To make cholesterol sulfate in skin

• Eat 100% organic diet
• Replete sulfur

– Eat high sulfur containing foods
• Cruciferous vegetables, fresh ginger, garlic, coriander, turmeric

– MSM supplements, Epsom salt baths
Note: if sensitive to sulfur, fix gut dysbiosis, then supplement
• Replete glycine

– Supplement with glycine - ? dose
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Healing from glyphosate
• Trace mineral supplementation

– Varied sources, sea salt, potassium
• Enzymes to digest and degrade glyphosate

– Foods fermented with acetobacter
• Fermented sauerkraut, apple cider vinegar

• Heal gut and metabolism
– ‘Restore’
– L-gut (Systemic Formulas)
– Cholagogues, nutrients

• Cholenest (Nestmann)
• Taurine, phosphatidyl serine, L-glutamine, folinic acid
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Healing from glyphosate
• Bile binders

– Activated charcoal (Nature’s Way)
– Restore (Restore4Health)

– Gildea JJ, Roberts DA, Bush Z. Protective Effects of Lignite Extract Supplement on 
Intestinal Barrier Function in Glyphosate-Mediated Tight Junction Injury. J Clin Nutr Diet. 
2017, 3:1.

– Toxease BIND (Beyond Balance)
– Metal-Pul (Researched Nutritionals)
– Gut detox (Bio-botanicals Research)
– Herbs

• Glypho-X (Supreme Nutrition)
• Dandelion
• Barberry
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Healing from glyphosate

• Teddy Bear’s constipation 
• Cholenest (Nestmann) 
• Restore
• Mn++, K+
• Boluoke
• Probiotics



Glyphosate references

• H Gerlach et al., Oral Application of Charcoal and Humic
Acids Influence Selected Gastrointestinal Microbiota, 
Enzymes, Electrolytes, and Substrates in the Blood of Dairy
Cows Challenged with Glyphosate in GMO Feeds.               
J Environ Anal Toxicol 2014, 5:2
– “These results show that the application of charcoal, sauerkraut 

juice and humic acids in feed of cows can decrease the excretion of 
glyphosate by urine and influence enzymes and substrates of 
treated animals. This improved the animal’s health and induced an 
appropriate immunological reaction to C. botulinum. It must be 
noted that these animals were also deficient in manganese and 
cobalt so that additional mineral supplementation with these 
essential minerals should be evaluated.”
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Glyphosate references

• “U.S. researchers find Roundup chemical in water, air, and 
honey”
– www.reuters.com/article/us-glyphosate-pollution-

idUSTRE77U61720110831
– www.huffingtonpost.com/carey-gillam/fda-finds-monsantos-

weed_b_12008680.html

• “Glyphosate: Unsafe on any Plate” from Food Democracy 
Now! on glyphosate levels in food
– https://s3.amazonaws.com/media.fooddemocracynow.org/ima

ges/FDN_Glyphosate_FoodTesting_Report_p2016.pdf
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Glyphosate references
• Nancy L. Swanson, et al., Genetically engineered crops, 

glyphosate and the deterioration of health in the United 
States of America. Journal of Organic Systems 2014; 9(2).  
– “Various specific proteins would be adversely affected by glyphosate 

substitution, and how these could account for the steep rise that we 
are currently seeing in a number of diseases and conditions such as 
diabetes, obesity, autism, celiac disease, Alzheimer’s disease and 
cancer.”

• Thongprakaisang, S. et al., Glyphosate induces human 
breast cancer cells growth via estrogen receptors. Food 
Chem Toxicol. 2013 Sep;59:129-36. 
– “These results indicated that low and environmentally relevant 

concentrations of glyphosate possessed estrogenic activity.” 
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Glyphosate references
• R. Mesnage et al., Major Pesticides Are More Toxic to 

Human Cells Than Their Declared Active Principles.
Biomed Research International, Vol. 2014
– “Roundup was by far the most toxic among the herbicides and 

insecticides tested. This inconsistency between scientific fact and 
industrial claim may be attributed to huge economic interests, which 
have been found to falsify health risk assessments and delay health 
policy decisions.” 

• Ford, B., et al., Mapping proteome-wide targets of 
glyphosate in mice. Cell Chem. Biol. 24 (2017) 133–140
– “... glyphosate degradation by gut microbes [inhibits]… fatty acid 

oxidation…, diverting fatty acids towards other pathways that lead to 
elevations in serum triglycerides and cholesteryl esters.”

March 8, 2019 Ann F. Corson, MD 83



Glyphosate references
• Samsel and Seneff: ‘Pathways to Modern Diseases’ series

– Anthony Samsel and Stephanie Seneff, "Glyphosate's 
Suppression of Cytochrome P450 Enzymes and Amino Acid 
Biosynthesis by the Gut Microbiome: Pathways to Modern 
Diseases" Entropy 2013, 15(4), 1416-1463

– Anthony Samsel and Stephanie Seneff, " Glyphosate, 
pathways to modern diseases II: Celiac sprue and gluten 
intolerance." Interdiscip Toxicol. 2013; 6(4): 159-184

– Anthony Samsel and Stephanie Seneff. "Glyphosate, 
pathways to modern diseases III: Manganese, neurological 
diseases, and associated pathologies.” Surgical Neurology 
International 2015; 6:45
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Glyphosate references
• ‘Pathways to Modern Diseases’ continued:

– Anthony Samsel and Stephanie Seneff. "Glyphosate, 
pathways to modern diseases IV: cancer and related 
pathologies," The Journal of Biological Physics and 
Chemistry 2015; 15:121-159

– A. Samsel and S. Seneff. "Glyphosate pathways to modern 
diseases V: Amino acid analogue of glycine in diverse 
proteins," Journal of Biological Physics and Chemistry 
2016;16: 9-46

– A. Samsel and S. Seneff. “Glyphosate pathways to modern 
diseases VI: Prions, amyloidoses and autoimmune 
neurological diseases,” Journal of Biological Physics and 
Chemistry March 2017; 17:8-32 
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Glyphosate references
• D Cattani et al., Mechanisms underlying the neurotoxicity 

induced by glyphosate-based herbicide in immature rat 
hippocampus: involvement of glutamate 
excitotoxicity.Toxicology 2014; 320: 34-45.
– “Taken together, these results demonstrated that Roundup(®) might 

lead to excessive extracellular glutamate levels and consequently to 
glutamate excitotoxicity and oxidative stress in rat hippocampus.”

• A Paganelli et al. Glyphosate-based herbicides produce
teratogenic effects on vertebrates by impairing retinoic acid
signaling. Chem. Res. Toxicol 2010; 23(10): 1586-1595.
– “The direct effect of glyphosate on early mechanisms of 

morphogenesis in vertebrate embryos opens concerns about the 
clinical findings from human offspring in populations exposed to GBH 
in agricultural fields.”
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Glyphosate references
• Seneff, et al., Can glyphosate’s disruption of the gut 

microbiome and induction of sulfate deficiency explain the 
epidemic in gout and associated diseases in the 
industrialized world? Journal of Biological Physics and 
Chemistry 17 (2017) 53–76.

• https://people.csail.mit.edu/seneff/
– Stephanie Seneff’s MIT website

• www.westonaprice.org/health-topics/environmental-
toxins/glyphosate-in-collagen/
– Seneff Feb 1, 2017

• www.westonaprice.org/health-topics/environmental-
toxins/folic-acid-glyphosate/
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Glyphosate references
• Anthony Samsel on the Effects of Glyphosate Part 1: 

Moms Across America, Zen Honeycutt
– https://www.momsacrossamerica.com/tags/anthony_samsel

• Anthony Samsel on the Effects of Glyphosate Part 2: 
Moms Across America, Zen Honeycutt
– https://youtu.be/nVjntXhDrx8

• Samsel on Widespread Glyphosate Contamination
– https://www.momsacrossamerica.com/widespread_glyphosate_c

ontamination
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Glyphosate references
• http://blog.restore4life.com/restore-annotated-

bibliography/about-glyphosate/

• http://chriskresser.com/vitamin-k2-the-missing-nutrient

• www.greenmedinfo.com/blog/roundup-weedkiller-brain-
damaging-neurotoxin

• https://thoughtscapism.com/2016/09/07/17-questions-
about-glyphosate/

• https://herbscientist.com/glyphosate-toxicity-summary-
data/ 
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Falun Dafa
Truthfulness   Compassion   Forbearance

Zhen                      Shan                    Ren
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