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INTRODUCTION

About one in ten people are completely immune to HIV and will never
become infected: Johanne Poudrier, et al., “Natural Immunity to HIV:
A Delicate Balance Between Strength and Control”,

Clin Dev Immunol. 2012.

A 2021 study from Duke University used records from past outbreaks:
Marco Morani, et al., “Intensity and frequency of extreme novel
epidemics”, PNAS 2021.

Your microbiome is constantly changing, responding dramatically
to shifts in your diet: Lawrence David, et al., "Diet rapidly and
reproducibly alters the human gut microbiome”, Nature 2013.

Recuperating outside in the fresh air during the Spanish flu epidemic

of 1918 reduced death: Richard Hobday, et al., “The Open-Air
Treatment of Pandemic Influenza”, Am J Public Health 2009.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3529906/
https://www.pnas.org/doi/10.1073/pnas.2105482118
https://www.nature.com/articles/nature12820
https://doi.org/10.2105%2FAJPH.2008.134627

CHAPTER 1

Our formal understanding of these tiny creatures dates to the
1600s: “The Royal Society: Science in the Making”.

Like David Vetter, the famous “boy in the bubble”:
“The Story of David Vetter”, Immune Deficiency Foundation.

That's what researchers in Boston found when they identified
people: Jose Mateus, et al., “Selective and cross-reactive SARS-
CoV-2 T cell epitopes in unexposed humans”, Science 2020.

Another example of protective adaptive immunity was

seen with the 2009 HIN1 influenza strain: Samit Joshi, et al.,
"Pandemic Influenza HINT 2009, Innate Immunity, and the Impact of
Immunosenescence on Influenza Vaccine”, Yale J of Biol Med 2009

One example is the startling increase in the incidence and
severity of food allergies: Rod Herman, “Increasing allergy: are
antibiotics the elephant in the room?” Allergy, Asthma, and Clinical
Immunology 2020.

Bacteroides fragilis and other commensals in your digestive
system are the ones: Osagie Eribo, et al., “The Intestinal Commensal,
Bacteroides fragilis, Modulates Host Responses to Viral Infection and
Therapy”, Infect Immunol 2022.
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https://makingscience.royalsociety.org/s/rs/people/fst00039851

https://primaryimmune.org/story-david-vetter
https://doi.org/10.1126/science.abd3871tter
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2794489
https://doi.org/10.1186/s13223-020-00432-2
 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8788684/#:~:text=10.1128/IAI.00321%2D21

Anti-viral proteins from specific gut bacteria are injected into mice
suffering from Rotavirus: Benyue Zhang, et al., “Prevention and cure of
rotavirus infection via TLR5/NLRC4—mediated production of IL-22 and
IL-18", Science 2014

Bacteria like Lactobacillus outsmart viruses like coronavirus: Vanessa
Lievin-Le Moal, et al., "Anti-Infective Activities of Lactobacillus Strains
in the Human Intestinal Microbiota: from Probiotics to Gastrointestinal
Anti-Infectious Biotherapeutic Agents”, Clin Microbiol Rev 2014.

Tthe microbiome predicted development of severe respiratory
symptoms and death: Doyle Ward, et al., “The Intestinal and Orall
Microbiomes are Robust Predictors of COVID-19 Severity—the Main
Predictor of COVID-19 Related Fatality”, medRxiv 2021

The relationship between F. prausnitzii and viral infections is clear
and direct: Yun Kit Yeoh, et al., “Gut microbiota composition reflects
disease severity and dysfunctional immune responses in patients with
COVID-19", Gut 2021

If you are turning to herbicides regularly, there is something wrong

with your approach: Adrian Higgins, “Whether or not Roundup is safe,
the gardener has better options”, Washington Post 2019.
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https://www.science.org/doi/10.1126/science.1256999
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3993101/
https://doi.org/10.1101/2021.01.05.20249061
https://gut.bmj.com/content/70/4/698
https://www.washingtonpost.com/lifestyle/home/whether-or-not-roundup-is-safe-the-gardener-has-better-options/
2019/09/17/8ccb8a5e-ca95-11e9-a1fe-ca46e8d573c0_story.html


CHAPTER 2

These viral remnants in our genetic code:
Linda Van Blerkom, “Role of Viruses in Human Evolution”, Am J Phys
Anthropol 2003.

Chronic viral infection may actually provide you with immune benefits:
David Pride, "Viruses Can Help Us as Well as Harm Us", Scientific
American 2020.

Both mice and humans infected with herpes are less susceptible
to bubonic plague: Erik Barton, et al., "Herpesvirus latency confers
symbiotic protection from bacterial infection”, Nature 2007.

e ANti-Viral Gut | ROBYNNE CHUTKAN, MD



https://doi.org/10.1002%2Fajpa.10384
https://www.scientificamerican.com/article/viruses-can-help-us-as-well-as-harm-us/
https://doi.org/10.1038/nature05762

CHAPTER 3

About a fifth of the 3,050 people aboard Explorer of the Seas: "Vessel
Sanitation Program”, Centers for Disease Control and Prevention 2014.

They're in the top ten most prescribed drugs in the world:

Hongli Luo, et al., “Changes in proton pump inhibitor prescribing trend
over the past decade and pharmacists’ effect on prescribing practice
at a tertiary hospital”, BMC Health Services Research 2018.

Research suggests the drugs are unnecessary in as many as

80 percent of people taking them: Joel Heidelbaugh, et al.,
"Overutilization of proton-pump inhibitors: what the clinician needs to
know", Therap Adv Gastroenterol. 2012

In 2020, a large national health survey involving over 53,000 patients:
Christopher Almario, et al., “Increased Risk of COVID-19 Among Users
of Proton Pump Inhibitors”, Am J Gastroenterol 2020.

Another study with over 100,000 participants: Seung Won Lee, et al.,
“Severe clinical outcomes of COVID-19 associated with proton pump
inhibitors: a nationwide cohort study with propensity score matching”,
Gut 2021.

Of the sixty choir members, fifty-three developed COVID:

Lea Hamner, et al., "High SARS-CoV-2 Attack Rate Following Exposure
at a Choir Practice—Skagit County, Washington, March 2020.
Morbidity and Mortality Weekly Report, Centers for Disease Control
and Prevention 2020.
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https://www.cdc.gov/nceh/vsp/surv/outbreak/2014/january21_explorer_seas.htm	
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7473791/	
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-018-3358-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3388523/	
https://pubmed.ncbi.nlm.nih.gov/32732368
https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e6.htm

In the most recent Ebola outbreak, 3 percent of infected patients:
Max Lau, et al., “Spatial and temporal dynamics of superspreading
events in the 2014-2015 West Africa Ebola epidemic”, PNAS 2017.

Mucins in both saliva and breast milk have anti-viral activity: Anwar
Suleman Mall, et al., “Mucus and Mucins: do they have a role in the
inhibition of the human immunodeficiency virus?” Virology Journal 2017.

In the late 1800s, the pharmaceutical company Bayer started
promoting: “The Dangerous Ingredients Once Used in Overnight
Cough Syrups”, Healthline 2020.

In 1927, the Austrian neuropsychiatrist Julius Wagner-Jauregg:
Cynthia Tsay, “Julius Wagner-Jauregg and the Legacy of Malarial
Therapy for the Treatment of General Paresis of the Insane”,

Yale J Biol Med. 2013.

A high temperature can cause brief benign seizures: “Febrile Seizures
Fact Sheet”, National Institute of Neurological Disorders and Stroke.

Replication rate of poliovirus at normal body temperatures is 250
times higher: Jose Romero, et al., "Poliovirus”, Science Direct 2015.

Ibuprofen and acetaminophen have been associated with prolonged
influenza infection: Sally Eyers, et al., “The effect on mortality of
antipyretics in the treatment of influenza infection: systematic review
and meta-analysis”, J R Soc Med 2010.

In some studies they've been found to delay the resolution of
chickenpox: Sylwia Wrotek, et al., “Let fever do its job", Evol Med
Public Health 2021.

Housing laboratory mice at cool temperatures leads to changes:
Claire Hankenson, et al., "Effects of Rodent Thermoregulation on
Animal Models in the Research Environment”, Comp Med 2018.
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https://doi.org/10.1073/pnas.16145951	
https://www.ninds.nih.gov/febrile-seizures-fact-sheet
https://www.sciencedirect.com/topics/neuroscience/poliovirus
https://doi.org/10.1093/emph/eoaa044

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6310197/
https://journals.sagepub.com/doi/10.1258/jrsm.2010.090441
https://doi.org/10.1186/s12985-017-0855-9
https://www.healthline.com/health/one-night-cough-syrup	
https://pubmed.ncbi.nlm.nih.gov/23766744

Fever can inhibit the growth of certain tumors by damaging the
metabolism: Ralf Kleef, et al., "Fever, Pyrogens and Cancer”, National
Library of Medicine.

Experimental ARDS rat model, several hours of fever stopped cell
death: Anthony Guihur, et al., “"Moderate Fever Cycles as a Potential
Mechanism to Protect the Respiratory System in COVID-19 Patients”,
Front Med 2020.
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https://www.ncbi.nlm.nih.gov/books/NBK6084/
https://doi.org/10.3389/fmed.2020.564170

CHAPTER 4

Staphylococcus epidermidis, a common bacteria found in your nose,
can suppress: Hyun Juk Kim, et al., “Nasal commensal Staphylococcus
epidermidis enhances interferon-A-dependent immunity against
influenza virus”, Microbiome 2019

Staphylococcus aureus, which commonly colonizes your upper
respiratory tract: Jian Wang, et al., “Bacterial colonization dampens
influenza-mediated acute lung injury via induction of M2 alveolar
macrophages”, Nat Commun 2013.

If your microbiome is rich in helpful Bacteroidetes species: N.V. Patin,
et al., “The Role of the Gut Microbiome in Resisting Norovirus Infection
as Revealed by a Human Challenge Study”, mBio 2020.

Women with high levels of protective Lactobacillus species in their
vagina: Yiwen Han, et al., “Role of Vaginal Microbiota Dysbiosis in
Gynecological Diseases and the Potential Interventions”,

Front Microbiol 2021.

Actinobacteria species increase the response to hepatitis B virus
vaccines: Annalisa Ciabattini, et al., “Role of the Microbiota in the
Modulation of Vaccine Immune Responses”, Front Microbiol 2019

A maijor review published in the journal Nature in 2020 analyzed forty-
one: Arnau Vich Vilg, et al., “Impact of commonly used drugs on the
composition and metabolic function of the gut microbiota”,

Nature 2020.
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https://microbiomejournal.biomedcentral.com/articles/10.1186/s40168-019-0691-9
https://www.nature.com/articles/ncomms3106
https://journals.asm.org/doi/10.1128/mBio.02634-20
https://doi.org/10.3389%2Ffmicb.2019.01305	
https://doi.org/10.1038/s41467-019-14177-z
https://doi.org/10.3389%2Ffmicb.2021.643422

Five days of a broad-spectrum antibiotic: Laura Cox, et al.,
"Antibiotics in early life and obesity”, Nat Rev Endocrinol 2014.

Research published in the International Journal of Molecular Sciences
in 2021: Aparna Shil, et al., "Artificial Sweeteners Negatively Regulate
Pathogenic Characteristics of Two Model Gut Bacteria, E. coli and E.
faecalis”, Int J Mol Sci 2021.

Just one drink per day in women and two in men can induce
dysbiosis: Javier Calleja-Conde, et al., “The Immune System through
the Lens of Alcohol Intake and Gut Microbiota”, Int J Mol Sci 2021.

Glyphosate causes dysbiosis in poultry: Anthony Samsel, et al.,
"Glyphosate, pathways to modern diseases ll: Celiac sprue and gluten
intolerance”, Interdiscip Toxicol 2013.

Dr. Paolo Lionetti, a pediatric gastroenterologist and microbiome
researcher: Carlotta de Filippo, et al., “Impact of diet in shaping gut
microbiota revealed by a comparative study in children from Europe
and rural Africa”, Proc Natl Acad Sci USA 2010.

In mice infected with influenza, high levels of SCFAs: Valentin Sencio,
et al.,, “Influenza Virus Infection Impairs the Gut's Barrier Properties
and Favors Secondary Enteric Bacterial Infection through Reduced
Production of Short-Chain Fatty Acids”, Infect Immun 2021.

A Japanese study published in the American Journal of Rhinology

& Allergy in 2021: Tetsuji Takabayashi, et al., “Regulation of the
Expression of SARS-CoV-2 Receptor Angiotensin-Converting Enzyme 2
in Nasal Mucosa”, American Journal of Rhinology & Allergy 2021.

In a recent study from the University of Michigan Medical School:
Mahesh Desai, et al., “A Dietary Fiber-Deprived Gut Microbiota
Degrades the Colonic Mucus Barrier and Enhances Pathogen
Susceptibility”, Cell 2016.
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https://doi.org/10.1038%2Fnrendo.2014.210
 https://doi.org/10.3390%2Fijms22105228
https://doi.org/10.3390%2Fijms22147485	
https://doi.org/10.2478%2Fintox-2013-0026
https://doi.org/10.1073%2Fpnas.1005963107
https://doi.org/10.1128%2FIAI.00734-20
https://doi.org/10.1177/19458924211027798	
https://doi.org/10.1016/j.cell.2016.10.043

CHAPTER 5

Taking bacteria normally found in the digestive tracts of rats:
Tamaki Yamada, et al., “Mucosal injury and inflammation in a model of
chronic granulomatous colitis in rats”, Gastroenterology 1993.

Microbiologist Heenam Kim, from Korea University's Laboratory:
Heenam Kim, “Do an Altered Gut Microbiota and an Associated Leaky
Gut Affect COVID-19 Severity?”, mBio 2021.

With severe viral infections there is a steep increase in permeability:
Vincenzo Cardinale, et al., “Intestinal permeability changes with
bacterial translocation as key events modulating systemic host
immune response to SARS-CoV-2: A working hypothesis”,

Dig Liver Dis 2020.

But people with MIS also have something else going on: Lael Yonker,

et al.,, "Multisystem inflammatory syndrome in children is driven by
zonulin-dependent loss of gut mucosal barrier”, J. Clin Invest 2021.
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https://doi.org/10.1016/0016-5085(93)91011-6
https://doi.org/10.1128/mbio.03022-20	
https://doi.org/10.1172%2FJCI149633
https://doi.org/10.1016%2Fj.dld.2020.09.009

CHAPTER 6

Neuroscientist Matthew Walker describes a global real-life
experiment in sleep loss: Matthew Walker, “Why We Sleep: Unlocking
the Power of Sleep and Dreams”, 2017.

People who are regularly sleep deprived have an 88 percent greater
risk: Hyunju Kim, et al., “COVID-19 illness in relation to sleep and
burnout”, BMJ 2021.

People who get eight hours of sleep a night have higher levels of T
cells: Stoyan Dimitrov, et al., "“Ggs-coupled receptor signaling and
sleep regulate integrin activation of human antigen-specific T cells”,
J Exp Med 2019.

People who got at least seven hours of sleep were four times
less likely: Aric Prather, et al., "Behaviorally Assessed Sleep and
Susceptibility to the Common Cold”, Sleep 2015.

Fewer than four hours of night sleep is correlated with a 70 percent
drop in critical immune cells: Luciana Besedovsky, et al., “Sleep and
immune function”, Pflugers Arch 2012.

The flu vaccine was more effective in people who got sufficient sleep:
Aric Prather, et al., “Temporal Links Between Self-Reported Sleep and
Antibody Responses to the Influenza Vaccine”, Int J Behav Med 2020.

A classic study at Carnegie Mellon University: Sheldon Cohen, et al.,,

“Chronic stress, glucocorticoid receptor resistance, inflammation, and
disease risk”, PNAS 2012.
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https://en.wikipedia.org/wiki/Why_We_Sleep	
https://nutrition.bmj.com/content/early/2021/03/03/bmjnph-2021-000228
https://doi.org/10.5665/sleep.4968	
https://doi.org/10.1007%2Fs00424-011-1044-0
https://doi.org/10.1007/s12529-020-09879-4
https://doi.org/10.1073/pnas.1118355109	
https://doi.org/10.1084/jem.20181169

A study published in Annals of Internal Medicine looked at adults fifty
and older: Bruce Barrett, et al., "Meditation or exercise for preventing
acute respiratory infection: a randomized controlled trial”,

Ann Fam Med 2012.

A University of North Carolina— Chapel Hill study found that men
with HIV: Jane Leserman, et al., ""Denial Speeds Progression To AIDS”,
Science Daily 2000.

Chronic stress is considered a significant risk factor for poor
outcomes: Steven Lamontagne, et al., “Does inflammation link stress to
poor COVID-19 outcome?”, Stress & Health 2020.

Catecholamines can increase levels of harmful gut bacteria ten
thousand-fold: Annelise Madison, et al., “Stress, depression, diet,
and the gut microbiota: human-bacteria interactions at the core of
psychoneuroimmunology and nutrition”, Curr Opin Behav Sci 2019.

In a well-known experiment looking at the impact of academic
stress on college students: Simon Knowl4s, et al., “Investigating the
role of perceived stress on bacterial flora activity and salivary cortisol
secretion: A possible mechanism underlying susceptibility to illness”,
Biol Psychol 2008.

A 2021 publication on the neurobiology of stress: Eva Johan Peters,
et al., “To stress or not to stress: Brain-behavior-immune interaction
may weaken or promote the immune response to SARS-CoV-2",
Neurobiology of Stress, 2021.

With the 2009 HIN1 outbreak, people who were obese had more
severe disease: Oliver Morgan, et al., "Morbid Obesity as a Risk Factor
for Hospitalization and Death Due to 2009 Pandemic Influenza A(HINT)
Disease”, PLoS One 2010.
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https://doi.org/10.1370/afm.1376	
https://www.sciencedaily.com/releases/2000/08/000802074233.htm
https://doi.org/10.1002/smi.3017		
https://doi.org/10.1016%2Fj.cobeha.2019.01.011	
https://doi.org/10.1016/j.biopsycho.2007.09.010	
http://dx.doi.org/10.1016/j.ynstr.2021.100296
https://doi.org/10.1371%2Fjournal.pone.0009694

78 percent—of U.S. patients hospitalized with COVID have been
overweight or obese: Lyudmyla Kompaniyets, et al., “Body Mass

Index and Risk for COVID-19—Related Hospitalization, Intensive Care
Unit Admission, Invasive Mechanical Ventilation, and Death—United
States, March—December 2020", CDC Morbidity and Mortality Weekly
Report 2021.

In a large analysis of almost half a million patients: Barry Popkin, et al.,
“Individuals with obesity and COVID-19: A global perspective on the
epidemiology and biological relationships”, Obesity Reviews 2020.

At least thirty previously unknown viruses have been identified since
1973: "The Global Infectious Disease Threat and Its Implications for the
United States”, Infectious Diseases 2000.

Influenza virus shedding is 42 percent longer in obese compared to
lean individuals: Valeria Guglielmi, et al., "Susceptibility and Severity of
Viral Infections in Obesity: Lessons from Influenza to COVID-19.

Does Leptin Play a Role?”, Int J Mol Sci 2021.

Researchers at Washington University in St. Louis took gut bacteria
from identical twins: Vanessa Ridaura, et al., “Cultured gut microbiota
from twins discordant for obesity modulate adiposity and metabolic
phenotypes in mice", Science 2013.

Australian researchers showed over a decade ago:

A Viardot, et al., “The Effects of Weight Loss and Gastric Banding
on the Innate and Adaptive Immune System in Type 2 Diabetes and
Prediabetes”, J Clinical Endocrinol & Metabolism 2010.
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7010e4.htm?s_cid=mm7010e4_w	
https://doi.org/10.1111/obr.13128		
https://www.dni.gov/files/documents/infectiousdiseases_2000.pdf
https://www.dni.gov/files/documents/infectiousdiseases_2000.pdf
https://doi.org/10.3390/ijms22063183
https://doi.org/10.1126%2Fscience.1241214
https://doi.org/10.1210/jc.2009-2371

CHAPTER 7

Prior infection with EBV dramatically increases the odds of developing
multiple sclerosis: Kjetil Bjornevik, et al., "Longitudinal analysis reveals
high prevalence of Epstein-Barr virus associated with multiple
sclerosis”, Science 2022.

Persistent symptoms in a high percentage of COVID patients:
Angelo Carfi, et al., “Persistent Symptoms in Patients After Acute
COVID-19", JAMA 2020.

The most significant risk factors for developing long COVID: Yapeng
Su, et al., “Multiple early factors anticipate post-acute COVID-19
sequelae”, Cell 2022.

Study that has contributed greatly to our understanding of the
mechanisms behind long COVID: Qin Liu, et al., “Gut microbiota
dynamics in a prospective cohort of patients with post-acute
COVID-19 syndrome”, Gut 2022.

60 percent had ongoing heart inflammation: Valentina Puntmann,
et al., "Outcomes of Cardiovascular Magnetic Resonance Imaging
in Patients Recently Recovered From Coronavirus Disease 2019
(COVID-19)". JAMA Cardiol 2020.

Researchers at Cornell, who in a study published in the journal
Microbiome: Ludovic Giloteaux, et al., "Reduced diversity and altered
composition of the gut microbiome in individuals with myalgic
encephalomyelitis/chronic fatigue syndrome”, Microbiome 2016.
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https://doi.org/10.1126/science.abj8222
https://doi.org/10.1001%2Fjama.2020.12603
https://doi.org/10.1016/j.cell.2022.01.014	
http://dx.doi.org/10.1136/gutjnl-2021-325989	
https://doi.org/10.1001/jamacardio.2020.3557
https://doi.org/10.1186/s40168-016-0171-4	

A six-fold increased risk of IBS after infection: Marroon Thabane, et al.,,
"Post-infectious irritable bowel syndrome”, World J Gastroenterol 2009.

And antipsychotics can all increase the risk of dementia after

COVID: Yun Freudenberg-Hua, et al, “Psychotropic Medication Use Is
Associated With Greater 1-Year Incidence of Dementia After COVID-19
Hospitalization”, Frontiers in Medicine 2022.

A study presented at the American Heart Association’s Epidemiology,
Prevention, Lifestyle: Brellenthin, et al., "Healthy lifestyle behaviors
reduced dementia risk despite family history of dementia”,

American Heart Association's Epidemiology, Prevention, Lifestyle &
Cardiometabolic Health Conference 2021.
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https://doi.org/10.3748%2Fwjg.15.3591	
https://doi.org/10.3389/fmed.2022.841326
https://newsroom.heart.org/news/healthy-lifestyle-behaviors-reduced-dementia-risk-despite-family-history-of-dementia

CHAPTER 8

Researchers from the American Gut Project published the largest
human microbiome study: Daniel McDonald, et al., "American Gut:
an Open Platform for Citizen Science Microbiome Research”,
mSystems 2018.

A report from the National Cancer Institute on the status of the
American diet: “Only 1in 10 Adults Get Enough Fruits or Vegetables”,
CDC Morbidity & Mortality Weekly 2017.

Eating fermented foods every day resulted in marked reductions:
Hannah Wastyk, et al., “Gut-microbiota-targeted diets modulate
human immune status”, Call 2021.

Losing just 2 percent of your body's water can decrease skin elasticity
and strength: DeAnn Liska, Et al., “Narrative Review of Hydration and
Selected Health Outcomes in the General Population”, Nutrients 2019.

Dehydrated women performed much worse on tasks: Hilary
Bethancourt, et al., “Cognitive performance in relation to hydration
status and water intake among older adults, NHANES 2011-2014",
Eur J Nutrition 2020.
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https://doi.org/10.1128/mSystems.00031-18
https://doi.org/10.1016/j.cell.2021.06.019
https://doi.org/10.3390%2Fnu11010070
https://doi.org/10.1007/s00394-019-02152-9

https://www.cdc.gov/media/releases/2017/p1116-fruit-vegetable-consumption.html

People who exercised at least five days a week had a 50 percent
lower risk: Robert Sallis, et al., “Physical inactivity is associated with
a higher risk for severe COVID-19 outcomes: a study in 48 440 adult
patients”, British J Sports Medicine 2021.

Professional rugby players in the midst of their training season:

Siobhan Clarke, et al., "Exercise and associated dietary extremes
impact on gut microbial diversity”, Gut 2014.
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http://dx.doi.org/10.1136/bjsports-2021-104080	
https://doi.org/10.1136/gutjnl-2013-306541

CHAPTER 10

Participants suffering from insomnia drank either 16 ounces of tart
cherry juice: Glyn Howatson, et al., “Effect of tart cherry juice
(Prunus cerasus) on melatonin levels and enhanced sleep quality”,
Eur J Nutr 2012.

Studies show that melatonin can help you fall asleep about seven
minutes faster: Eduardo Ferracioli-Oda, et al., "Meta-Analysis: Melato-
nin for the Treatment of Primary Sleep Disorders”, PLoS One 2013.

Observation made over a century ago and put to use during the
Spanish flu epidemic of 1918: R Hobday, “The open-air factor and
infection control”, Journal of Hospital Infection 2019.

Sunlight levels are inversely correlated with influenza transmission:
Michael Schuit, et al., “The Influence of Simulated Sunlight on the
Inactivation of Influenza Virus in Aerosols”, J of Infect Dis 2019.

Sunlight actually “energizes” T cells: Theu Phan, et al., “Intrinsic
Photosensitivity Enhances Motility of T Lymphocytes”, Nature 2016.

The number and activity of killer cells increased after two-hour walks
in a forest park: Qing Li, e t al., "A day trip to a forest park increases
human natural killer activity and the expression of anti-cancer proteins
in male subjects”, J Biol Regul Homeost Agents 2010.

Spending at least two hours in nature every week: Matthew White, et

al., “Spending at least 120 minutes a week in nature is associated with
good health and wellbeing”, Scientific Reports 2019.
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https://doi.org/10.1007/s00394-011-0263-7
 https://doi.org/10.1371%2Fjournal.pone.0063773
https://doi.org/10.1016/j.jhin.2019.04.003
https://doi.org/10.1093/infdis/jiz582
https://www.nature.com/articles/s41598-019-44097-3
https://doi.org/10.1038/srep39479
https://pubmed.ncbi.nlm.nih.gov/20487629/

CHAPTER 12

Antibiotic-resistant infections kill more Americans every year:
"Antibiotic Resistant Threats in the United States", CDC 2019

In clinical trials, administering certain combinations of high-dose
probiotics: Gabriella D'Ettorre, et al., “Challenges in the Management
of SARS-CoV?2 Infection: The Role of Oral Bacteriotherapy as
Complementary Therapeutic Strategy to Avoid the Progression of
COVID-19", Front Med 2020.
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