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Picture a healthy child. 



Health is… 
 Not only the absence of disease. 

 Not merely a reflection of whether we face stressors or 

show symptoms.  

 Not simply lab results or other measures. 



HEALTH REFLECTS THE 

RELATIONSHIP BETWEEN 

INTERNAL AND EXTERNAL 

TERRAIN. 

 



Health manifests as resilience 



Resilience is… 



Resilience is… 

the ability to bounce back. 

 



“Stressors” are inevitable. 



Stressors are necessary to build 

resilience. 



Chronic disease is rising in 

children 
 





Chronic disease results from  

lack of resilience. 



The cell danger response 
 The cell danger response (CDR) is the evolutionarily 

conserved metabolic response that protects cells and 

hosts from harm.  

 It is triggered by encounters with chemical, physical, or 

biological threats that exceed the cellular capacity for 

homeostasis.  

Mitochondrion. 2014 May;16:7-17. 



Metabolic features of the cell 

danger response. 

 After the danger has been eliminated or neutralized, a 

choreographed sequence of anti-inflammatory and 

regenerative pathways is activated to reverse the CDR 

and to heal. 

 When the CDR persists abnormally, whole body 

metabolism and the gut microbiome are disturbed, the 

collective performance of multiple organ systems is 

impaired, behavior is changed, and chronic disease 

results.  

Mitochondrion. 2014 May;16:7-17. 



 



 



 



Why are kids and teens 

more vulnerable? 



Challenges 
 Mom and dad’s flora are different 

 C-section v. vaginal birth 

 Formula feeding v. breastfeeding 

 Chronic use of antibiotics 

 Acetaminophen, ibuprofen, steroids 

 Vaccines and pharmaceuticals 

 Processed food and pesticides 

 Too much time indoors 

 

 



Our Current Health Paradigm… 





Germ Theory 
 Diseases are caused by microorganisms. These small 

organisms, too small to see without magnification, 

invade humans, animals, and other living hosts. Their 

growth and reproduction within their hosts can cause a 

disease. 



Cellular Theory 
 “Most microbial diseases are caused by organisms 

present in the body of a normal individual. They 

become the cause of disease when a disturbance 

arises which upsets the equilibrium of the body.” 



Our Bodies Crave Complexity 
 “Magic bullet” model is outdated 

Biodiversity is the new 

magic bullet 



Both the nutrition and 

stressors children need come 

from their terrain. 



Our paradigm is changing  
 Probiotics 

 Saccharomyces boulardi 

 Microvirome and oncolytic viruses 

 Soil-based organisms 

 Fecal Microbial Transplant 

 Vaginal Microbial Transfer 



Diverse microbes prevent atopic 

illness 

 A study published in the New England Journal of 

Medicine reported that children who grow up on 

traditional farms are 30% – 50% less likely than other 

children to develop asthma.  

 Researchers correlated the high diversity of bacteria 

and fungi in household dust  – from soil and farm 

animals – with the low likelihood of asthma. 

Exposure to Environmental Microorganisms 

and Childhood Asthma.” New England Journal 

of Medicine, Vol. 364, pp. 701-709. 

 

http://www.nejm.org/doi/full/10.1056/NEJMoa1007302
http://www.nejm.org/doi/full/10.1056/NEJMoa1007302
http://www.nejm.org/doi/full/10.1056/NEJMoa1007302
http://www.nejm.org/doi/full/10.1056/NEJMoa1007302
http://www.nejm.org/doi/full/10.1056/NEJMoa1007302
http://www.nejm.org/doi/full/10.1056/NEJMoa1007302
http://www.nejm.org/doi/full/10.1056/NEJMoa1007302






Viruses: The Microvirome 
 MNV infection infection effect in germ-free and antibiotic treated mice: 

 Preserved normal GI morphology and immune system conditions 
without causing symptoms in the mice. 

 Restored normal intestinal physiology as well as increased immune 
response measured by T cell count, lymphocyte differentiation, and 
interferon expression.   

 Mimicked the effect of commensal bacteria in the gut. 

 When treated with antibiotics plus infected with MNV:  

 Villus width increased, T cell count increased, Paneth cell granules 
increased (the main cell type in the epithelium of the small intestines), 
and interferon expression in T cells increased.  

An Enteric Virus can replace the nature of 

commensal bacteria  Nature 516, 94–98 (04 

December 2014) 







Parasites: 

As Prevention and Treatment 



Does Strongyloides stercoralis 

infection protect against type 2 

diabetes in humans?  
 METHODS: Cross-sectional survey of 259 Aboriginal adults living in a remote 

community in northern Australia during 2013. Prior infection with S. stercoralis 
was determined by ELISA testing on serum. Main outcomes were eosinophil 
count, T2DM diagnosis, HbA1c, BMI, fasting lipids, Hb, blood pressure. 

 FINDINGS: Ninety two participants (36%) had prior infection with S. stercoralis 
and 131 (51%) had T2DM. Those with previous S. stercoralis infection (ELISA 
titre ≥0.3) were 61% less likely to have a diagnosis of T2DM than those 
uninfected, adjusted for age, triglycerides, blood pressure and BMI using 
propensity score (adjusted OR=0.39, 0.23-0.67, P=0.001). 

 INTERPRETATION: In this remote community where prevalence of both S. 
stercoralis and T2DM is very high, infection with S. stercoralis appears to be 
associated with a significantly reduced risk of T2DM in adults.   

 Hays R et al Diabetes Res Clin Pract. 2015 Mar;107(3):355-61 



And prevent Type 1 Diabetes? 
 



The emerging role of helminths 

in treatment of the inflammatory 

bowel disorders. 

 “Thus, reasonable suggestions have been made that the 

host-parasite biocenotic relationship between humans 

and nematodes of the gastrointestinal tract can be 

considered as a mutualism, rather than a typical 

parasitism, and may in the future be used as an 

alternative therapeutic model for IBD patients.” 

J Physiol Pharmacol. 2014 Dec;65(6):741-51. 

 



 



Sci Rep. 2015 Sep 18;5:13797 



How can FOOD reverse or 

prevent cell danger 

response? 



Can FOOD reverse or prevent 

cell danger response? 

BIODIVERSIT

Y 



Food is the Embodiment of 

Our Terrain 

 We eat animals and plants. 

 Animals live on plants. 

 Plants live on soil, sun, water, and rocks. 

 Microbes and mycorrhizae facilitate nutrition for plants 

and for us. 



Nutritional depletion makes us 

vulnerable to chronic illness. 



RESERVE IS KEY 



NOURISHMENT=RESERVE 



Nutrient Density Creates 

Resilience 



Quality of Food  
 Where it is grown? 

 How it is grown? 

 What happens while it’s grown? 

 What happens after it’s grown? 

 How quickly is it eaten? 

 How is it prepared? 

 



Nutrition is…  
 Macronutrients 

 Micronutrients 

 Diverse Phytonutrients 

 Microbes—bacteria, fungi, viruses, parasites, etc 

 Stem cells 

 Pheromones 

 Soil 



Eat real food… 



Eggs 



Eggs 



Eggs 
 Pastured eggs have from 3-6X more vitamin D than 

confinement eggs and as much as 10X more omega-3s.  

 Most concentrated source of choline, which plays a wide 

range of roles in neurological health (including turning on 

and off various segments of DNA a la epigenetics). Crucial 

for brain and memory development.  

 Richest known source of lutein and zeaxanthin. Protect 

the macula, and have a protective effect against colon 

cancer, especially in younger people.  



Cholesterol 

 A crucial part of cell membranes essential for neuronal 

health, both during early childhood and in adult life.  

 Necessary component for the development of the brain 

and the nervous system of the infant. 

 Rich in mother’s milk, which contains special enzymes 

that aid in the absorption of cholesterol from the 

intestinal tract.  

 Insulation, protection, and nourishment of neurons and 

critical for synapse formation 



Cholesterol is lower in: 

 Autism spectrum 

 Depression 

 Violent behavior and suicide completers.  

 In 19 large studies of more than 68,000 deaths, reviewed 

by David R. Jacobs and his co-workers from the Division of 

Epidemiology at the University of Minnesota, low 

cholesterol predicted an increased risk of dying from 

gastrointestinal and respiratory diseases.  

 
Jacobs D et al. Circulation  86, 1046–60, 1992 

 



Choline 
 Lifelong memory enhancement in rat pups who receive choline. 

 Investigators can pick out the groups of animals whose mothers 
had extra choline even when these animals are elderly! 

 Maternal diets low in choline = increase the risk of NTDs and 
lower performance on cognitive tests in children 

 “Dietary supplementation of maternal choline thus emerges as a 
possible intervention in pregnancy to alter the developmental 
course.” 

 Foods highest in total choline concentrations per 100 g were 
beef liver (418 mg), chicken liver (290 mg), and eggs (251 mg). 

Shanghai Arch Psych. 2015 Apr 25;27(2), FASEB J. 2015 Dec 23.  



EFAs: Omega-3 and 6 

 Lower risk of ADHD, cancer, learning disabilities, mental 
illness, seizures, and asthma.  

 People who eat 100% pasture-raised dairy, eggs and meat 
have higher levels of omega-3 fatty acids than those who don’t.  

 Moderate amounts of grass-fed meat improved levels of 
omega-3s and reduced levels of 6s in only 4 weeks.  

 Conventional, grain-fed meat resulted in lower levels of omega-
3s and higher levels of omega-6s than at the beginning of the 
study. 

 
Nutrition Journal 2010 (9)10 



EAT FERMENTED FOODS 

and mind your microbes 



DRINK RAW DAIRY 

PRODUCTS RAISED ON 

PASTURE (if tolerated) 



Raw Milk—is it really deadly? 
 1000 baby and mother pairs studied for one year: those 

that drank raw milk had 30% fewer fevers, respiratory 

infections, ear infections, and blood inflammatory 

markers. 

 Another study showed fewer allergies and less asthma 

and hay fever. 

 Note: No children suffered ill effects in the making of 

these studies. 



Eat Organic 



Eat Organic 
 Is it healthier? 

 Calculations of safety are for each food, not averaged 

over many different foods. 

 Babies are exposed to more pesticides per body weight 

than adults because of their relative fruit and vegetable 

consumption. 

 Babies require more fat in their diet because of their 

rapidly developing nervous systems. 



Prenatal and early exposure to pesticides 

EHP. 106 (6) Jun 1998 



 
 

Organic diets significantly lower children’s dietary exposure 

to organophosphorus pesticides. 

 

Environ Hlth Persp 114;(2) 



Attention-Deficit/Hyperactivity Disorder and Urinary 

Metabolites of Organophosphate Pesticides  

 1139 children 8 to 15 years of age studied, representative 
of the US population. 

 The risk of an ADHD diagnosis doubled between the 
lowest exposure group, which had a 10% risk, and the 
group with exposure levels higher than the median, which 
had a 20% risk.  

 Conclusion: Children with higher urinary levels of 
organophosphate metabolites were more likely to meet 
the diagnostic criteria for ADHD. 

 Bouchard et al. Pediatrics 2010;125;e1270-e1277. 

 



EAT PLANTS 



A Rainbow on Your Plate 



Sugar 
 SugarInsulinphospholipase A2 



Raw Honey 



Blackstrap Molasses 

4.9 mmol FRAP/100 g   



Everything is connected  

 Microbial health = Soil health 

 Soil Health = Plant Health 

 Plant Health = Animal Health 

 Plant and Animal Health = Human Health 



Soil organisms make us happy 
 Mary O’Brien, an oncologist at Royal Marsden Hospital 

in London 

 Inoculating cancer patients with a strain of M. vaccae, 

she noticed that in addition to fewer cancer symptoms, 

patients also showed improved emotional health, 

vitality, and even cognitive function. 



Soil organisms lower stress 
 Dr. Chris Lowry, at Bristol University 

 Lowry injected mice with the M. vaccae bacterium and 

found that the M. vaccae mice – both physiologically 

and behaviorally – showed lower stress levels. 



Soil organisms improve cognition 
 Dorothy Matthews and Susan Jenks, at the Sage 

Colleges in Troy, NY  

 Fed the mice tiny peanut butter sandwiches with a 

little of the bacterium smeared on.  

 Compared to those that did not eat the bacterium, the 

M. vaccae mice “navigated a difficult maze twice as 

fast and exhibited half of the anxiety behaviors.” 



We need constant exposure 
 Once the bacterium was removed from their diet, the 

mice continued to perform better than the control group 

for about three weeks. As the bacterium left their 

system, the superhero effects tapered off and by the 

third week, the difference was no longer statistically 

significant. 



Time in nature 

 



Epidemic of near-sightedness 

 Jones LA et al. Parental history of myopia, sports and outdoor 
activities, and future myopia. Invest Ophthalmol Vis Sci. 2007 
Aug;48(8):3524-32. 



Nature enhances healing 
 When rooms overlooked trees, patients had 

 shorter post-operative hospital stays,  

 lower scores post-surgical complications,  

 fewer negative comments in nurses’ notes,  

 less strong analgesic intake  

 

Ulrich, R.S. View through a window may influence 

recovery from surgery. Science 1984, 224, 420–421.  

 



Nature reduces pain and anxiety 
 Exposure to nature can reduce anxiety, improve pain 

control and patients’ satisfaction with their procedures.  

 Heart rate and self-reports of emotional state of patients 
in dental clinics improved with exposure to natural 
environments. 

 patients felt calmer on days when a mural depicting a 
natural scene was on the wall then on days when the 
wall was blank.  

Chest 2003, 123, 941–948.  

 



 Nature improves focus 
 Children playing in highly natural school playgrounds 

showed fewer attention and concentration problems, and 

improved cognitive and physical functioning, than 

children playing in less natural school playgrounds.  

 

Strife, S.; Downey, L. Childhood development and 

access to nature. A new direction for environmental 

inequality research. Organ. Environ. 2009, 22, 99–

122. 



Nature enhances cognition 
 Children perform better on tests when exposed to 

green spaces.  

Wells, N.M. At home with nature: Effects of 

“greenness” on children’s cognitive 

functioning. Environ. Behav. 2000, 32, 775–

795.  

 



Forest Medicine 





Dirt 
 Eat it! Eat it through organic or biodynamic produce. Don’t 

eat power-washed vegetables. Prepare and cook foods with 
peels on if they are edible.  

 Grow food in it! Eat plants that were grown in healthy soil 
and only eat meat and animal products from animals that 
lived on pasture. 

 Nourish it! Feed the soil with compost and mulch. Don’t use 
chemical fertilizers or pesticides. Don’t rake your leaves—
leaves create healthy ecosystems that create rich soil. 

 Bathe in it! Play in the dirt. Spend hours a day in forests, 
parks, on mountains, play sports in fields instead of turf.  

 

 



 Grow food 

 Go to farmer’s markets 

 Keep chickens 

 Community gardens 

 Forage 

 Cook together 

 Eat together 

 Get outside 



Our choice is between this: 





 





Join the  
DIRT CURE 
Revolution! 

 

@DrMayaSK #dirtcure 
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