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The Wahls Protocol Seminal

Abstract

In this session, underlying root causes for neurodegeneration
will be reviewed. Dietary and lifestyle interventions, updates
from her clinical research, clinical practice and Dr. Wahls’
healing journey will be reviewed. Strategies to enhance
patient success with adopting dietary and lifestyle
interventions will also be discussed.



Objectives — after completing this session
the participants should be able to

® Name at least four mechanisms by which environmental
factors contribute to accelerated aging and
neurodegenerative disease processes.

® Name specific food and lifestyle interventions that can
stabilize and or reverse neuroinflammatory and
neurodegenerative disease processes.

®* Introduce three resilience factors into their patient
conversations that contribute to improved success rates |n .
adopting and sustaining health behaviour changes. .
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* How do you respond when patients ask to
stop Disease Modifying Drug Treatment?

Terry Wahls MD
©20C0 Dr. Tery Wahls Al Rights Reserved



Rebound Relapses After Ceasing Another Disease-
Modifying Treatment in Patients
With Multiple Sclerosis

® Interrupting treatments that have been working predictably

causes rebound relapses.

® Patients must have 12-36 months good response to
diet/lifestyle Tx before even attempting to gradually reduce the
drug therapy.

R Voskuhl. Rebound Relapses After Ceasing Another Disease-Modifying Treatment in Patients With
Multiple Sclerosis: Are There Lessons to Be Learned? JAMA Neurol. 2016 May 2. doi:

10.1001/jamaneurol.2016.0934. Terry Wahls MD
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Personalized Lifestyle Medicine:
Relevance for Nutrition and Lifestyle Recommendations

Obesity
Do Metabolic
1abetes . syndrome

Chronic
obstructive
pulmonary

' 4 disease
_ Lifestyle-
Heart Z induced ‘ Some
disease chronic cancers
diseases

ScientificWorldJournal. 2013; 2013: 129841. Terry Wahls MD
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http://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pmc/articles/PMC3710624/
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Mis-Match Dlseases

Neurodegeneration increasing
Genes are relatively stable
Foodstuffs are very different
Activity levels sharply declined




Environmental factors in autoimmune diseases

and their role in multiple sclerosis.
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Cell Mol Life Sci. 2016; 73(24): 4611-4622. Terry Wahls MD
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5097114/
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Causes of
Neuroinflammation/ Neurodegeneration

* Microglia
* Blood brain barrier
* Intestinal permeability

Terry Wahls MD
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Microglia, Lifestyle Stress, and
Neurodegeneration

STRESS DIET HABITS

2N N\
. A Western diet
Early-life Stress Chronic adult stress y
Perinatal stress Work ;
Abuse PTSD : ‘
Neglect Economical context :
Lack of parenting care Social context i 7 N\
Maternal diet i " Microbiota
Formula v.s. Breastieeding (Negative change)
N x N . RN
Predisposition to
Neurodegerative Processes? :
Aging
Neuronal loss Knowledge of genetifc risk factor AP burden
Cognitive deficits (TREM2RATH, APOEA4) TAU hyperphosphorylation
Dementia
T —

Microglia, Lifestyle Stress, and Neurodegeneration. Immunity. Author manuscript; available in PMC 2020 May 18.

Terry Wahls MD


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7234821/
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Aging
Neuronal loss Knowledge of genetifc risk factor AP burden
Cognitive deficits (TREMZ2RA7H, APOE4) TAU hyperphosphorylation
— Dementia —
Microglia
activation
Microglia
res!oratiary
Astrocyte-release
of TGFB?
Probiotics
MIND diet
Mediterranean diet
- o
" Selective serotonin reuptake inhibitors (SSRis) : 2%’ Microbiota
(Positive change)

Microglia, Lifestyle Stress, and Neurodegeneration. Immunity. Author manuscrip:t; available in PMC 2020 May 18.

Terry Wahls MD
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Traumatic Brain Injury

TBI is associated with:

Acute changes in intestinal permeability
Increases permeability in the blood brain barrier (BBB)

Increased oxidative stress, inflammation, microglia
activation

Continued and progressive neurobehavioral symptoms
Risk for hormonal compromise

Kharrazian D. Traumatic Brain Injury and the Effect on the Brain-Gut Axis. Altern Ther Health Med. 2015 Aug;21
Suppl 3:28-32. Terry W
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Blood Brain/ Intestinal Barriers

Zonulin, IL-17, LPS increase permeability of
intestine and the blood brain barrier

Zonulin levels are associated with 1 year
disease progression in MS

Zonulin dysregulates tight junctions

IFN-y, IL-17A, or Zonulin Rapidly Increase the Permeability of the Blood-Brain and Small Intestinal Epithelial Barriers: Relevance for Neuro-
Inflammatory Diseases. Biochem Biophys Res Commun. 2018 Dec 9;507(1-4):274-279. doi: 10.1016/j.bbrc.2018.11.021. Epub 2018 Nov 16.
All Disease Begins in the (Leaky) Gut: Role of Zonulin-Mediated Gut Permeability in the Pathogenesis of Some Chronic Inflammatory
Diseases. F100Res. 2020 Jan 31;9:F1000 Faculty Rev-69. doi: 10.12688/f1000research.20510.1. eCollection 2020.

Biomarkers of Intestinal Barrier Function in Multiple Sclerosis Are Associated With Disease Activity. Mult scler. 2019 Jul

18;1352458519863133. doi: 10.1177/1352458519863133. Terry Wahls MD
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Increased Intestinal Permeability

Extreme exercise
NSAIDs, ASA, PPI
Emulsifiers/ surfactant (processed foods)

Alcohol
High fat diet/ bile acids

Role for diet in normal gut barrier function: developing guidance within the framework of food-labeling

regulations. m J Physiol Gastrointest Liver Physiol. 2019 Jul 1; 317(1): G17-G309.

Terry Wahls MD


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6689735/
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Increased Intestinal Permeability

Smoking
Age

Obesity
Medications

Role for diet in normal gut barrier function: developing guidance within the framework of food-labeling
regulations. m J Physiol Gastrointest Liver Physiol. 2019 Jul 1; 317(1): G17-G39. Terrv Wahls MD



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6689735/
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Improving Gut Barrier

* Zinc

* Vitamin A

* EFAs

* Glutathione, NAC, glutamine
* SCFAs

* Dietary Fiber

1. Role for diet in normal gut barrier function: developing guidance within the framework of food-labeling
regulations. m J Physiol Gastrointest Liver Physiol. 2019 Jul 1; 317(1): G17-G309. Terry Wahls MD
2. Effects of Omega-3 Fatty Acids on Immune Cells. Int J Mol Sci. 2019 Oct; 20(20): 5028. e



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6689735/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6834330/
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Barrier Restoration

 Remove offending agents
— Alcohol
— NSAIDs
— Steroids

— Gluten, casein & other offending food proteins

1. Targeting Zonulin and Intestinal Epithelial Barrier Function to Prevent Onset of Arthritis. Nature Terrv Wahls MD
Commun 2020 Apr 24;11(1):1995. oi: 10.1038/s41467-020-15831-7. O Totry Wi Al Rights
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Barrier Restoratlon

Address dysbiosis

Bacteria, yeast dysbiosis higher in patients with chronic
depression

Lower carbohydrate diet, low glycemic index
Anti-fungal herbals/ medications may be required

Altered Gut Bacterial-Fungal Interkingdom Networks in Patients With Current Depressive Episode. Brain Behav. 2020 Jun 12;e01677. doi:
10.1002/brb3.1677. Online ahead of print.

Alzheimer's Disease Might Depend on Enabling Pathogens Which Do Not Necessarily Cross the Blood-Brain Barrier. Medical Hypotheées 201§
Apr;125:129-136. doi: 10.1016/j.mehy.2019.02.044. Epub 2019 Feb 21.
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Barrier Restoration

* Butyrate

* Endocannabinoid agonists

* Probiotics, prebiotics, fiber

* Digestive enzymes, bile, stomach acid

* Bone broth, cod liver oil, EFAs, glutamine
* Stress reduction/lifestyle

1. Targeting Zonulin and Intestinal Epithelial Barrier Function to Prevent Onset of Arthritis. Nature
Commun 2020 Apr 24;11(1):1995. oi: 10.1038/s41467-020-15831-7.
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Nutrition Facts in Multiple Sclerosis

Dietary factors
/ \ The two routes by which diet can
Human cells Commensal influence our health:
gut microbiota (A) the metabolism of our cells
Catabolism Anabolism & / \ and (B) the pOPUIation of our QUt
Degradation of Inflammation Eubiosis Dysbiosis microbiota.
nutrientsto small 1. Synthesis of new proteins, l l
moleculesand
. membranes, glycogen and
production of energy triglvearides
2. Synthesis of Health, Gutinflammation
pro-inflammatory Wellness Systemicinflammation
molecules
2015,7:1750001414568185 oo ASN

Copyright © by SAGE Publications Inc, or the American Society for Neurochemistry, unless NEURO
otherwise noted. Manuscript content on this site is licensed under Creative Commons Licenses.



Neuromicrobiology:
How Microbes Influence the Brain

* Gut microbes involved and possibly
contributing to

— Autism spectrum disorders,

— Alzheimer’s disease,

— Parkinson’s disease,

— Depression, and anxiety disorder.

Neuromicrobiology: How Microbes Influence the Brain. ACS Chem. Neurosci. 2018, 9, 2, 141-150

Tarro Wahlae N
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The gut microbiome in human neurological disease: A review. Ann Neurol. 2017 Mar:81(3):36-362. doi: 10.1002/ana.24901. ¥ Wallls MD



ALZHEIMER’S DISEASE e

CHRONIC NEUROINFLAMMATION

Diet and Alzheimer’s

“‘L— Pathogenic bacteria and their

DYSFUNCTION/LEAK

mremeammmon] ' e |/ products [LPS, amyloids] may induce

* Maintaing life oral hygiene 1 [
= Ui increased permeability of intestine
e msosearon. € PIthelial barrier and blood-brain

BACTERIA /BACTERIAL PRODUCTS
BLOTGD INFILTRATION

e barrier dysfunction/leak that may

NEURDACTIVE MOLECULES

AGING

HIGH-FAT/LOW FIBER DIET ind uce/support Ch rOniC

LIFESTYLE-RELATED FACTORS SWALLOWED

RIOPATHOGI
(e.g. STRESS, OBESITY) e i
PARASITES

FREQUENT TRAVEL-RELATED INFECTIONS

THERAPEUTIC INTERVENTION ;L:JV

inflammatory reactions in the brain.

INCREASED
PERMEABILITY OF THE
THERAPEUTIC INTERVENTION: GUT EPITHELIAL
+ Health microbiota BARRIER
transplantation (bacteriotherapy) |__»
* Probiotics treatment —
* Increase fiber intake . . . . . .
The Gut Microbiome Alterations and Inflammation-Driven Pathogenesis
* Nematode larvae therapy (7)

of Alzheimer's Disease-a Critical Review. Mol Neurobiol. 019
GUT MICROBIOTA DYSBIOSIS Mar;56(3):1841-1851.

CHRONIC INTESTINAL INFLAMMATION T

doi: 10.1007/s12035-018-1188-4. Epub 2018 Jun 23. Terrv Wahls MD



ACUTE INFLAMMATORY RESPONSE CHRONIC INFLAMMATORY RESPONSE

AB clearance Impaired AB clearance
L Microglia activation Ap overproduction/ J
. AB production overdeposition .
> Impeding microglia functioning —
VIRUSES/BACTERIA VIRUSES/BACTERIA
REACTIVATION (N REACTIVATION
(latent infections) 2 “ \\:“:i ““““ 0 (latent infections)
ﬁ )\.,.___.. d /: N
PERIPHERAL INFECTIONS \
P
fed
<40 yrs 50-60 yrs >65yrs
MCI
HEALTHY, decades before a0
AD manifestation
Immunosenescence

Decline in immune svrveillance
Decrease of microglia ability to AB clearance
More frequent infections and reactivation of latent infections

The Gut Microbiome Alterations and Inflammation-Driven Pathogenesis of Alzheimer's Disease-a Critical Review. Mol
Neurobiol. 019 Mar;56(3):1841-1851. doi: 10.1007/s12035-018-1188-4. Epub 2018 Jun 23. Terry Wahls MD



Mediterranean Diet-Like
Microbiota Eubiosis

SCFA-Producing
Bacteria
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Diet and Parkinson’s and LPS Bacteria

LPS-containing bacteria:
Are pro-inflammatory
Disrupt intestinal barrier integrity
Bind to TLR4
Stimulates NLRP3 inflammasome activation
Disrupt mitochondrial function
Worsen insulin resistance

Culminating in neuroinflammation and
neurodegeneration.

1. Diet in Parkinson's Disease: Critical Role for the Microbiome. Front Neurol. 2019; 10: 1245. _J_i‘;"_. ‘
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Hestts Endocrine regulation ot R G PSR i BBB permeability. e Dlet and MS

pathway C-(i%? . : . P CNS demyelination . ]
— =F t 3.) The gut microbiota can
pahvay C SRS TR affect neural pathways,
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Immunoregulation
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N Euryarchaeota T Ruminococcacene & antlgens presentlng
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1. Gut Microbiota in Multiple Sclerosis and Experimental Autoimmune Encephalomyelitis: Current Applications and Future

Perspectives. Mediators Inflamm. 2018 Apr 2;2018:8168717. doi: 10.1155/2018/8168717. Terrv Wahls MD



The microbiota dynamically

. changes across the lifespan,

"\ establishing its relationship with
the host at critical windows
during infancy, adolescence and
ageing. At these time windows,
there is an increased vulnerability

| to external insults, which may
result in enhanced susceptibility
to brain disorders.

Prenatal Infancy Childhood Adulthood Ageing

Neurodevelopment Neurodegenerative
disorders disorders
The Journal of
Physiology

Gut instincts: microbiota as a key regulator of brain development, ageing and neurodegeneration )
serr Wahle
1 Physiol. 2017 Jan 15; 595(2): 489-503, e ”W”IS MD
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5233671/
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Host factors
. External factors

Adolescent

The human gut
microbiome in health:
establishment and
resilience of microbiota
over a lifetime

Toddler

(=21} oS8l

el eay 1IN0 Pue

Infant

Neonate

Environmental Microbiology, Volume: 18, Issue: 7,

Pages: 2103-2116, First published: 05 April 2016, DOI:
(10.1111/1462-2920.13318)

Prenatal

Overall health status

o Generic
Age-specific factors
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Gut microbiota

Short-term diet Selection
Evolution

Use of antibiotics

Low diversity on phylum level
Long_term diet ngh inter-individual variation in the

relative abundancancy of species

The composition of gut microbiota is influenced by multiple factors, such as diet
and host genotype. Within the gut, ecological processes such as selection and

evolution take place. The use of antibiotics reduces the numbers and diversity of
gut microbiota.

van den Hoogen WJ!, Laman JD?, 't Hart BA?*.Modulation of Multiple Sclerosis and Its Animal Model Experimental Autoimmune
Encephalomyelitis by Food and Gut Microbiota. Front Immunol. 2017; 8: 1081.

Terry Wahls MD

102017 Or. Teny Wahis All rights reszrved



https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=van%2520den%2520Hoogen%2520WJ%255bAuthor%255d&cauthor=true&cauthor_uid=28928747
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Laman%2520JD%255bAuthor%255d&cauthor=true&cauthor_uid=28928747
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm='t%2520Hart%2520BA%255bAuthor%255d&cauthor=true&cauthor_uid=28928747
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5591889/
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Nutrition Facts in Multiple Sclerosis

Dietary factors The two routes by which diet
A \l can influence our health:
(A) the metabolism of our
Human cells Com.mens.al cells and
gut microbiota

/ \ (B) the population of our gut

Catabolism Anabolism & microbiota.
Degradation of Inflammation Eubiosis Dysbiosis
nutrientsto small 1. Synthesis of new proteins,
moleculesand
, membranes, glycogen and
production of energy : 7
triglycerides
2. Synthesis of Health, Gut inflammation
pro-inflammatory Wellness Systemicinflammation
molecules
Paolo Riccio, and Rocco Rossano ASN Neuro
2015;7:1759091414568185
Copyright © by SAGE Publications Inc, or the American Society for Neurochemistry, unless NEURO

otherwise noted. Manuscript content on this site is licensed under Creative Commons Licenses.
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Potential Role of Sugar (Fructose) in the
Epidemic of Hypertension, Obesity and the Metabolic Syndrome,
Diabetes, Kidney Disease, and Cardiovascular Disease

Sugar intake per capita in the United Kingdom from 1700

to 1978 (30, 31; O) and in the United States from 1975 to
2000 (32; #) is compared with obesity rates in the United
States in non-Hispanic white men aged 60-69 y (17; *).

Johnson R J et al. Am J Clin Nutr 2007;86:899-906

©2007 by American Society for Nutrition
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Terry Wahls MD
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Changes in consumption of omega-3 and omega-6 fatty acids in the United States during the 20th century.

1980 USDA/HHS initiate

Workd War 1 Waorld War I Dictary Guidelines
‘—L\ 4+ 3 + s s
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- = 3 g % 1
e 3 e § 33 1%}
£ e 3 F 3 3 £2 ¥ % 3
H i écg 3 g = -gi 3 E Q‘
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2 23
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Am J Clin Nutr. 2011 May;93(5):950-62

Terry Wahls MD

2020 Dr. Tetry Wahls ARl Rights Reserved


http://www.ncbi.nlm.nih.gov/pubmed/21367944

Fast Food Consumption Among Adults
in the United States, 2013—-2016

37% of Americans
are eating fast

food on a given
day

By Age

— 20-39-45%,
— 40-59- 38%
— >60-24%

https://www.cdc.gov/nchs/products/databriefs/db322.htm
Terry Wahls MD
2000 Dy, Teery Wahls Al Rishts Reserved
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UPDATED YO INCLUDE THE LATEST GUIDELINES AND RESEARCH

The '&:-‘f'
Paleo
Diet

Lose Weight and Get Healthy
by Eating the Foods
You Were Designed to Eat

Fish oil, creatine and co-enzyme Q 10

Ann Neurol. 2003;53 Suppl 383947

4 [Loren Cordain, Ph.D.
Neurobiol Dis. 2005 Apr:18(3):618-27. 33 The Pilno Diet Conbivel

Terry Wahls MD

2020 Dr. Tetry Wahls ARl Rights Reserved
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> CASES

%y JOURNAL Open Access

Case report
Neuromuscular electrical stimulation and dietary interventions to

reduce oxidative stress in a secondary progressive multiple sclerosis

patient leads to marked gains in function: a case report
David Reese'?, ET Shivapour?, Terry L. Wahls**®*, Shauna D

Dudley-Javoroski* and Richard Shields?

Addresses 'Pedformance Therapies. PO Ridgeway Drive, Conalville. lowa, LISA

‘Depanment of Physical Therapy, Univenity of lowa Carver College of Medicine lowa City, lowa, 52246, UISA

"Department of Neutology, University of Towa Carver College of Malicioe. 200 Hawking Drive, lowa City, lowa. 52246, LISA
“Yeaterana Adminisu ation (VA). Jowa City VA Madical Center, 601 Highway 6 West, Jowa City, lowa 52246, USA

*Center for Research (o the Implementation of [nnovative Strakegies in Practice (CRISP) VA HSR&D Center of Fxoellence, lowa City
VA Medical Center, 601 Highway 6 West, Towa City, lown. 52246, USA

‘Didson of Generl Medicine. Deparanent of imemal Medicioe, Univensity of bowa Carver College of Medicine. 200 Hawkins Drive.
lowa City, lowa, 52246, LISA

Email; DR - DRease @penther.com; ETS - at-shivapour@uiowa odu; TIW® - Tearty Wahbsd@vagov, SDDJ - shuuna dudicy @uiowacdu
RS - nchard shid ds@@ulowaedu

* Comrasponding author

Recolved: 5 May 2009 Accepted 17 July 2009  Publshed: 2009
Cases Journd 2009, 27601 doi 104076/1757- 1 626-2-7601
This article Is avalable from hpolicasegournal cony cases ournal farvic lelview 760 |

© 2009 Reese «t ol lconsee Cases Notwork Ltd.
This & 3n Open Access article distributed under the terms of the Creative Commons Ateribution Uicense (hesgi/creativecornm ons.orgllicenses’by3.0),
which permicx unrestrictad use, daribution, and reproduction in any medium, provided the ongnal work i properly Oted

Abstract

“After 8 months of neuromuscular
electrical stimulation (6 months of
nutritional intervention) the patient's
function had improved sufficiently that
she no longer used a scooter or cane
and rode her bicycle routinely 8 miles,
including hills.”

Terry Wahls MD

2020 Dr. Tetry Wahls ARl Rights Reserved
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Safety and Feasibility Study

Trial record 5 of 5 for:  terry wahls

« Previous Study | Return to List

| Next Study

Nutrition, Neuromuscular Electrical Stimulation (NMES) and Secondary Progressive Multiple Sclerosis (SPMS)

The safety and scientific validity of this study i the responsibility of the study
A sponsor and nvestigators. Listing a study does not mean it has been evaluated by
the U.S. Federal Government. Read our disclaimer for details.

Sponsor:
University of lowa

Coliaborators:
Direct MS Canada
DJO Incorporated
Finnaclife Inc.

TZ Press, LLC

Information provided by (Responsible Party):
Terry L. Wahis, University of lowa

Study Details Tabular View No Results Posted

Study Description

Disclaimer

3 How to Read a Study Record

ClinicalTrials.gov Identifier: NCT01381354

Recruitment Status @ ;| Completed
First Posted © : June 27, 2011

Last Update Posted € : June 26, 2018
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My Breakthrough

2011
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My Breakthrough

2011

2014
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Protocol
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Multimodal Intervention Improves
Fatigue and Quality of Life in Subjects With
Progressive Multiple Sclerosis: A Pilot Study

N=20, single arm, feasibility study, 12 M
Modified paleo diet,

Stress reduction,

Exercise,

Electrical stimulation of muscles

3 DHGINAL #11
| Multimodal intervention improves fatigue
{  and quality of life in subjects with progressive

Degener Neurol Neuromuscul Dis. 2015;5:19-35. doi: 10.2147/DNND.S76523. Epub 2015 Feb 27
Terry Wahls MD
©2020 Dr. Teery Wahls All Rights Recerved



Multimodal Intervention Improves
Fatigue and Quality of Life in Subjects With
Progressive Multiple Sclerosis: A Pilot Study

30 WO

Grass-fed Meats, Meditation
Organ Meats, and Wild Fish

TSV
)* b X

Degener Neurol Neuromuscul DIs. 2U015;5:19-35. doi: 10.2147/DNND.S76523. Epub 2015 Feb 27

Terry Wahls MD
2000 Dy, Teery Wahls Al Rishts Reserved
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3 cups cooked/6 cups

Green leafy vegetables Recommended*

raw=3srvg
Sulfur-rich vegetables Recommended* 3 cups raw or cooked= 3srvg
ignsslyicolarea Iinis af Recommended* 3 cups raw or cooked =3 srvg
vegetables
Omega-3 oils Encouraged 2 tablespoons
Animal protein Encouraged 4 ounces or more
Gluten-containing grain Excluded
Dairy Excluded
Eggs Excluded

Terry Wahls MD



Vitamin D
Calcium
Vitamin E
Magnhesium
Zinc

Folate

Iron
Vitamin A
Vitamin C
Niacin
Vitamin B6
Vitamin B12
Thiamin
Riboflavin

The Wahls Protocol

Nutritional Adequacy (%RDA)

US Diet Vs. Study Diet

0%

100% 200% 300% 400% 500% 600% 700% 800% 900%

M US Diet
® Wahls*

Terry Wahls MDD
017 D Terry Watils All fgiins e
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The Wahls Protocol Seminar

Leafy Greens

® Vitamin K1 metabolized to K2-mk7 in gut
® K2 importantin ....

—Mlyelin production

—Calcium influx into bones and teeth

® Carotenoids, magnesium, folate

Age- and brain region-specific effects of dietary vitamin K on myelin sulfatides. Nutr Biochem.2010 Nov;21(11):1083-8.
Vitamin K and sphingolipid metabolism: evidence to date. Nutr Rev.2005 Apr;63(4):111-21.

Bourre JM. Effects of nutrients (in food) on the structure and function of the nervous system: update on dietary
requirements for brain. Part 1: micronutrients. J Nutr Health Aging. 2006 Sep-Oct;10(5):377-85.

Bourre JM. Effects of nutrients (in food) on the structure and function of the nervous system: update on dietary
requirements for brain. Part 2 : macronutrients. J Nutr Health Aging. 2006 Sep-Oct;10(5):386-99.
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The Wahls Protocol Seminar

Why deeply pigmented?

Pigments (especially
blue/purple/black)

Is associated with improved
cognitive performance and
neuroprotection

Medicinal Effect of Nutraceutical Fruits for the Cognition and Brain Health. Scientifica (Cairo).2016;2016:3109254.

Berry antioxidants: small fruits providing large benefits. J Sci Food Agric.2014 Mar 30;94(5):825-33

Dietary and plant polyphenols exert neuroprotective effects and improve cognitive function in cerebral ischemia. Recent Pat Food Nutr Ag. 2013 Aug;5(2):128-43.
The impact of fruit flavonoids on memory and cognition. Br J Nutr.2010 Oct;104 Suppl 3:540-7. d

Grape juice, berries, and walnuts affect brain aging and behavior. J Nutr. 2009 Sep;139(9):18135S-7S.

Fruit polyphenolics and brain aging: nutritional interventions targeting age-related neuronal and behavioral deficits. Ann N Y Acad Sci.2002 Apr;959:128-32.

Reversing the deleterious effects of aging on neuronal communication and behavior: beneficial properties of fruit polyphenolic compounds. Am J Clin Nutr.2005
Jan;81(1 Suppl):3135-316S.

Terry Wahls MD




The Wahls Protocol Seminar

Why Brassica and Allium?

Improve detoxification

Increase glutathione production
Increase GABA production
Enhance Neuroprotection
Improve endothelial function e

. Neuroprotective Effect of Brassica oleracea Sprouts Crude Juice in a Cellular Model of Alzheimer's Disease.

Med Cell Longev.2015;2015:781938

. Learning and memory promoting effects of crude garlic extract. Indian J Exp Biol.2013 Dec;51(12):1094-

100.

. Enhancement of the neuroprotective activity of Hericium erinaceus mycelium co-cultivated with Allium Terrv W hl MD
sativum extract. Arch Physiol Biochem.2015 Feb;121(1):19-25 ETI‘} /d |S f



The Wahls Protocol Seminar

Why Stress Mushrooms?

Increase nerve growth factors
Increase re-myelination

Activate natural killer cells

Prime innate and adaptive immunity

1. Mori K, Obara Y, Hirota M, Azumi Y, Kinugasa S, Inatomi S, Nakahata N. Nerve growth factor-inducing activity of Hericium

erinaceus in 1321N1 human astrocytoma cells. Biol Pharm Bull. 2008 Sep;31(9):1727-32.

Lee DH, Kim HW. Innate immunity induced by fungal 3-glucans via dectin-1 signaling pathway. Int J Med Mushrooms.

2014;16(1):1-16.

Akramiene D, Kondrotas A, Didziapetriene J, Kevelaitis E Effects of beta-glucans on the immune system. Medicina

(Kaunas).2007;43(8):597-606.

Lai PL, Naidu M,Sabaratnam V,Wong K, DaviP, Kuppusamy UR, Abdullah N, Malek SN. Neurotrophic properties of the Lion's

mane medicinal mushroom, Hericium erinaceus (Higher Basidiomycetes) from Malaysia Int J Med Mushrooms.2013;15(6):539-

54,

5. Phan CW, David P, Naidu M, Wong KH, Sabaratnam V. Therapeutic potential of culinary-medicinal mushrooms for the T P 1 H MD

management of neurodegenerative diseases: diversity, metabolite, and mechanism. Crit Rev Biotechnol.2015;35(3):355-68. ; ,CI I)‘ ! d_v ‘_S .
©2020 Dr, Terry Wahls All Rights Reseny
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Multimodal Intervention Improves
Fatigue and Quality of Life in Subjects With
Progressive Multiple Sclerosis: A Pilot Study

« N=20, single arm, feasibility study, 12 M

- Significant improvements obtained for R .
Fatigue Severity Scale | ‘
Performance Scale
SF 36 Energy and General Health

Degener Neurol Neuromuscul Dis. 2015;5:19-35. doi: 10.2147/DNND.S76523. Epub 2015 Feb 27
Terry Wahls MD



Multimodal Intervention Improves
Fatigue and Quality of Life in Subjects With
Progressive Multiple Sclerosis: A Pilot Study

i IMultlmodal intervention Improves f:t;gue ‘
*p< 0.05 { and quality of life in subjects with progressive
¢ multiple sclerosis: a pilot study
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Degener Neurol Neuromuscul Dis. 2015;5:19-35. doi: 10.2147/DNND.S76523. Epub 2015 Feb 27
Terry Wahls MD
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A Multimodal, Nonpharmacologic Intervention Improves
Mood and Cognitive Function in People With Multiple Sclerosis

Average daily servings of the study diet recommended (vegetables/fruits) and excluded
(gluten/dairy/eggs) foods p < 0.01 difference from baseline to 12 months . s

LN

—a—\Vegetables/Fr
uits

~@—Glutens/Dairy/
Eggs

y— — T <1
Baseline 3 months 6months 9months 12 months e MR B S A e

-2

Average Number of Daily Servings

J Am Coll Nutr Mar-Apr 2017:36(3): 150-168. doi: 10.1080/07315724.2016.1255160. Terry Wahls MD
©2020 Dr. Teery Wahls All Rights Recerved



A Multimodal, Nonpharmacologic Intervention Improves
Mood and Cognitive Function in People With Multiple Sclerosis
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Baseline 3 months 6 months 9 months 12 months

Baseline 3months 6months 9months 12 months

Mood and Cognition Improved

J Am Coll Nutr Mar-Apr 2017;36(3):150-168. doi: 10.1080/07315724.2016.1255160. Terry Wahls MD
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Copies of papers and video

¥ cal and N euromuncul ar D sease

ORIGINAL SEITARCH
Effects of a multimodal intervention on gait and
balance of subjects with progressive multiple
sclerosis: a prospective longitudinal pilot study

' * J ‘ o
I = F ‘1 . - ot

. i
re

Cancian on:
”~ /"

" subject 3 TUG at baseline

Effects of a multimodal intervention on gait and balance of subjects with progressive multiple sclerosis: a prospective longitudinal pilot study, Degenerative T
Neurological and Neuromuscular Disease 2015, 5:91-92 lerry wahis i )



https://terrywahls.com/researchpapers/
https://www.dovepress.com/degenerative-neurological-and-neuromuscular-disease-journal
https://www.dovepress.com/degenerative-neurological-and-neuromuscular-disease-archive99-v917
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The Wahls Protocol Seminar
GF Diet Neuroprotective In MS Patients

@ oo e e 72 patients with RRMS

My ||||--f-‘}- and Mearot |1l"|'_||'I_L
[ETT) Original Aricle: Tipen Arcess

.
e g s e * Randomized, followed 4.5 years
Srlernsiz Patis

;ww'::. h::n:nuw 7 Funres [F, Moo % Ahvarer VY Vg o amal Gomniier

mﬁ%mrﬁ;%m;: * GF diet versus usual diet
* EDDS 1.5 vs 2.1 (p<0.001)

* MRI GF had fewer patients with enhancing
lesions 28% vs 67% (p< 0.001)

. * Annual relapse rate was lower but not
O e significantly different (0.4 vs. 0.6)

CRUMS ZINTETTEAIE kit e

i

3 e
B it et ey byt el el o L A il o i e

1. A randomized clinical trial comparing efficacy of a gluten-free diet versus regular diet in a series of relapsing-remitting multiple
sclerosis patients. Int J Neurol Neurother. 2014; 1.1 Terry Wahls MD
E€Irry wanis |




Randomized Control Trial Evaluation of a Modified Paleolithic
Dietary Intervention in the Treatment of
Relapsing-Remitting Multiple Sclerosis: A Pilot Study

. . . SLiEsL TaL HrE
®* N=17, randomized wait list control
- ) Paleolithic dietar y Imtervention in the treatment
of ralap-;ing—rgmr:mg rr\.u!:rlplp. sclerossa |'.\||m

study

® Clinically significant improvements were
seen in in Modified Paleo Diet subjects
compared to controls for

— Fatigue Severity Scale score
— Multiple Sclerosis Quality of Life-54

— 9-Hole Peg Test

Degener Neurol Neuromuscl Dis. 2017 Jan 4;7:1-18. doi: 10.2147/DNND.S116949. )
Terry Wahls MD



2016 Started 4t clinical trial
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Dietary approaches to treat M5-related L o
fatigue: comparing the maodified Paleolithic
{Wahls Elimination) and low saturated fat

{Swank) diets on perceived fatigue in

persons with relapsing-remitting multiple
sclerosis: study protocol for a randomized
controlled trial
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Funded by NMSS s

National MS Society and University of lowa
Launch $1 Million Clinical Trial to Test Dietary
Approaches to Treating Fatigue in MS

August 24,2016

Summary

> The National MS Society has just committed over $1 million to support a clinical trial led by Dr.
Terry Wahls to compare the ability of two popular diets to treat multiple sclerosis-related
fatigue.

> The award helps advance the Society’s Wellness research goals to help people know what they
can do today to feel their best, and whether lifestyle interventions can impact the course of MS.

? Thisfinancial commitment is the latestin the Society’s relentless research efforts to move us
closer to a world free of MS, and part of a projected investment of $50 million in 2016 alone to
support more than 380 new and ongoing studies around the world,

> Thistrial is recruiting participants with relapsing-remitting MS who experience fatigue, and who
live within a 500-mile radius of lowa City, IA. See below for details about participating and
Frequently Asked Questions about the study.

Terry Wahls MD© 2019 all rights reserved Terry Wahls MD

€2020 Dr, Terry Wahis All Rights Reserved
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The Wahls Protocol Semir

Memory and Aging Cohort and Diet

® Memory and Aging Project asses diet impact on
neurodegenerative delay - Observational study

® Assessments for memory, motor function, dietary intake

® FFQto create diet scores for MIND Diet, Mediterranean-
Dietary Approach to Systolic Hypertension (DASH),
Mediterranean, DASH diets

MIND diet associated with reduced incidence of Alzheimer's disease. Alzheimers Dement. 2015 Sep;11(9):1007-14.
MIND diet slows cognitive decline with aging. Alzheimers Dement. 2015 Sep;11(9):1015-22.

MIND Diet Associated with Reduced Incidence and Delayed Progression of Parkinsonism in Old Age. J Nutr Health
Aging. 2018;22(10):1211-1215.



https://www.ncbi.nlm.nih.gov/pubmed/25681666
https://www.ncbi.nlm.nih.gov/pubmed/26086182
https://www.ncbi.nlm.nih.gov/pubmed/30498828

—

The Wahls Protocol Seminar

Memory and Aging Cohort and Diet

® Cognition, N=906 followed 4.7 years

— MIND less cognitive decline (MIND only)

® AD, N=923 followed 4.5 years —

— MIND less Alzheimer’s (more potent than DASH, Mediterranean)

® PD, N=706 followed 4.6 years —

— MIND, Mediterranean less Parkinson’s (DASH no effect)

MIND diet associated with reduced incidence of Alzheimer's disease. Alzheimers Dement. 2015 Sep;11(9):1007-14.
MIND diet slows cognitive decline with aging. Alzheimers Dement. 2015 Sep;11(9):1015-22.

MIND Diet Associated with Reduced Incidence and Delayed Progression of ParkinsonismA in Old Age. J Nutr Health
Aging. 2018;22(10):1211-1215.

g P “\\v
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ahls MD


https://www.ncbi.nlm.nih.gov/pubmed/25681666
https://www.ncbi.nlm.nih.gov/pubmed/26086182
https://www.ncbi.nlm.nih.gov/pubmed/30498828

MedDiet>

DASH® MIND
DASH componeats Max Mediterranean Diet Max MIND Max
Score components Score components Score
Total Grains =7/d 1 Nonrefined Grains >4/d 5 Whole Grains =3/d 1
Vegetables >4/d 1 Vegetables >4/d 5 Green Leafy =6/wk 1
Potatoes >2/d 5 Other Vegetables =1/d 1
Fruits >4/d 1 Fruits >3/d 5 Berries >2/wk 1
Dairy >2/d 1 Full-fat Dairy <10/wk 5
Meat, poul Red Meats
& ﬁsl:x; 2:'1: l Red-mea=livk 2 and products <4/wk ]
Fish >6/wk 5 Fish =1/wk 1
Poultry <3/wk 5 Poultry 22/wk 1
Nuts, sceds ; Legumes, nuts § Beans >3/wk 1
& legumes >4/wk & beans >6/wk Nuts =5 /wk 1
Fast/fried food <l/wk 1
Total Fat < 27% of kcal 1
Saturated Fat i
< 6% of keal
Olive oil =1/d 5 Olive Oil primary oil 1

Butter, margarine <1T/d

Cheese<1/wk

Sweets < 5/wk

Pastries, sweets <5/wk

Sodium < 2400mg/d

DASH
MedDiet
MIND

Terry Wahls MD

2000 Dy, Teery Wahls Al Rishts Reserved



DASHY MedDiet” MIND
DASH componeats Max Mediterranean Diet MIND Max
Score components components Score
Total Grains >7/d I | Nonrefined Grains>4/d M 1
Vegetables >4/d 1 Vegetables >4/d _@rEen Leafy >6/wk
Potatoes >2/d Other Vegetables =1/d 1
Fruits >4/d 1 Fruits >3/d Berries =2/wk 1
Dairy >2/d 1 Full-fat Dairy <10/wk N— |
Meat, poul Red Meats
& ﬁs:(; Z:iy l Redmeat=liwk and products <4/wk ]
Fish >6/wk 5 ( Fish =1/wk 1
Poultry <3/wk my =2/wk 14
Nuts, sceds ; Legumes, nuts 1
& legumes >4/wk & beans >6/wk / Nuts =5 /wk 1
Fast/fried food <l/wk 1
Total Fat < 27% of keal 1
Saturated Fat i —
< 6% of kcal
Olive oil =1/d Olive Oil primary oil 1

g g e P
Butter, margarine <1T/d

Cheese<1/wk

Sweets < 5/wk

Pastries, sweets <5/wk

Sodium < 2400mg/d

T —

DASH
MedDiet
MIND

Wahls™ Diet

Terry

Wahls MD

) Dy, Teery Wahls Al Rights Reserved



Systematic review diet and AD biomarkers
(tau and beta-amyloid)

® Meta-analysis of 15 studies met the inclusion criteria
® 13 studies found a significant relationship

® Revealed a small but significant effect of diet on AD
biomarkers (B = 0.11 [95% CI 0.04-0.17], p = 0.002).

Diet and biomarkers of Alzheimer's disease: a systematic review and meta-analysis.
Neurobiol Aging. 2019 Apr;76:45-52. doi: 10.1016/j.neurobiolaging.2018.12.008. Epub 2018 Dec 27.

Terry Wahls MD


https://www.ncbi.nlm.nih.gov/pubmed/30682676

Systemic review diet and AD biomarkers
(tau and beta-amyloid)

®* /™ AD biomarker burden (4 studies)
— High glycemic load
* U AD biomarker burden (6 studies)

— Mediterranean or "AD-protective" dietary pattern

Diet and biomarkers of Alzheimer's disease: a systematic review and meta-analysis. Terrv Wahls MD
Neurobiol Aging. 2019 Apr;76:45-52. doi: 10.1016/j.neurobiolaging.2018.12.008. Epub 2018 Dec 27. v.l.‘"f‘_-f ! ‘“ s\



https://www.ncbi.nlm.nih.gov/pubmed/30682676

Mediterranean Diet and Age-Related Cognitive
Decline: A Randomized Clinical Trial

Parallel group 447 prospective
Mediterranean diet + nuts
Mediterranean diet + olive oil

Control diet (advise on a low fat diet)

Mediterranean diet supplemented with olive oil or
nuts was associated with improved composite
measures of cognitive function.

2015 Jul;175(7):1094-1103. doi: 10.1001/jamainternmed.2015.1668.

——h
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Mediterranean Diet and Age-Related Cognitive Decling
A Randomized Clinical Trial
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The Wahls Protocol Seminar
A mitochondrial bioenergetic etiology of disease

Environmental factors mtONA variation nDNA variation
Energy resources  Ancient adaptive polymorphisms  Deleterious mutations
Energy demands Recent deleterious mutations Polymorphisms

Toxins \ l / Epigenomic changes

OXPHOS
dysfunction
Decreased energy, increased
ROS, altered REDOX regulation
of gene expression and metabolism,
altered calcium homeostasis

Mitochondrial damage

and somatic mtDNA mutations
Progressive
Immunplogical disease -+———— bioenergetic —— Degenerative disease
Infection decline Neurological
Inflammation Muscular
Fever Cardiac
Autoimmunity Renal
Gastrointestinal

Cancer Metabolic disease  Aging
Initiation Diabetes and obasity  Apoptosis
Promotion Thermoregulation Senescence

Metastasis stress and trauma

J Clin Invest. 2013 Apr;123(4):1405-12. Terry Wahls MD

2020 Dr, Terry Wahls All Rights Reserved



The Wahls Protocol Seminar
Mitochondrial Support

Stop poisoning Support

* Heavy metals * B vitamins

* Pesticides * Lipoic acid/ carnitine
e Oxidized fats e Creatine

* Chronic viral infections e Co-Q10

1. Biochemical deficits and cognitive decline in brain aging: Intervention by dietary supplements. 2019 Jan; 95:70-80 doi:

10.1016/j.jchemneu.2018.04.002. Epub 2018 Apr 17.

Minerals (esp. Mg, Zn)
EFA’s

Antioxidants

Terry Wahls MD



The Wahls Protocol Seminar

Mitochondrial Adaptation

® Mitochondrial Fuel sources
— Carbohydrates (glucose)
— Protein (amino acids)
— Fat (ketone bodies)
® Endurance exercise/ Absence of food
— Few carbohydrates
— Protein if successful hunting
— Stored fat

—'—L-r" 14 ‘\ /A"'| 1 lu,' / ]
Krilanovich NJ. Benefits of ketogenic diets. Am J Clin Nutr. 2007 Jan;85(1):238-9; author reply 239-40 , _l_‘-} " “X e \ID



The Wahls Protocol Seminar

Mitochondrial Adaptation

® It allows for survival during brief periods of natural starvation.
® Hepatic stores of glycogen {, to 0 within 12-24 hours.

® Most approach ketosis during the normal sleep cycle.

—'—L-r" 14 ‘\ /A"'| 1]: / ] \
Krilanovich NJ. Benefits of ketogenic diets. Am J Clin Nutr. 2007 Jan;85(1):238-9; author reply 239-40 v_l_“} " “X e \”



The Wahls Protocol Seminat

Ketones

* Produced as by-products when fats (fatty acids) are
oroken down for energy in the liver and kidney.

* |nhibit the release of insulin and stress hormones.

* Blood sugar becomes more stable and hunger is
calmed.

* Anxiety decreases.

Volek JS, Sharman MJ, Love DM, Avery NG, Gomez AL, Scheett TP, Kraemer WJ. Body composition and hormonal responses to a carbohydrate-restricted
diet. Metabolism. 2002 Jul;51(7):864-70.



Ketogenic Eating and Fasting Patterns

Terry Wahls MD
2020 Dr, Terry Wahls All Rights Reserved



The Wahls Protocol Seminar

Ketones =“Superfue

* [B-hydroxybutyrate, the
principal “ketone,” is not
just a fuel, but a
“superfuel,” more
efficiently producing ATP
energy than glucose or
fatty acid.

* Without this adaptation, H.
sapiens could not have
evolved such a large brain.

|H

Cahill GF Jr, Veech RL. Ketoacids? Good medicine? Trans Am Clin Climatol Assoc. 2003;114:149-61; discussion
162-3



The Wahls Protocol Seminar

Ketogenic Diet
l 1-3 days

Mild oxidative/electrophilic stress (H,0;, 4-HNE) J

l Protein kinase

* Proposed temporal §
schematic of Nrf2 /

activation by the
ketogenic diet.

Nucleus

~ 1 week

l Target gene transcription
(Gcele, Gelm, Ngo1, Ho-1)
N N N NN NN

Antioxidant Response >3 weeks

. |
Jros

1. Milder JB, Patel M. Modulation of oxidative stress and mitochondrial function by the ketogenic diet. Epilepsy Research. 2012;100(3):295-303. Terry Wahls MD
doi:10.1016/j.eplepsyres.2011.09.021. Used with permission. @020 Dr. Tetry Wahis Al Rishts Reserved




The Wahls Protocol S

Effects of Ketogenlc Diet

® Reduces inflammation (NFkB)
®* Enhances mitochondrial biogenesis
®* Enhances ATP production

® Reduces ROS production

® Increases insulin sensitivity

® Increases leptin sensitivity

Branco AF, et al. Ketogenic diets: from cancer to mitochondrial diseases and beyond. Eur J Clin Invest. 2016 Mar;46(3):285- 98 d0| Wahls MD
10.1111/eci. 12591, D



Longevity

Preclinical studies on male mice show
that KD reduced midlife mortality

Newman JC et al. Cell Metabolism
2017; 26:547-57
Roberts MN et al. Cell Metabolism
2017; 26:539-46

Preclinical studies on male rodents show

Kashiwaya Y et al. Neurobiology of
Aging 2012; 1-10

Mental |that KD improves learning and memory | Beger)i el fleurobiology of Aging
clarit outcomes in models of Kim DY et al. PloS ONE 2012;
Yy ) ) 7(5):€35476
neurodegenerative diseases Zhao W et al. PLoS ONE 2012;
7(11):49191
KD research has historically focused on | jasae Ve, sl Newrobioloayef
. neurological disorders whereas cognitive | Reger M etal. Neurobiology of Aging
Cognition | gutcomes in healthy subjects have been | kimby eta. os one, 2012

anecdotally reported

7(5):e35476
Zhao W et al. PLoS ONE 2012;
7(11):49191

Mood

Preclinical studies have shown anxiolytic
effects associated with KD whereas few
case reports have been published
showing benefits in humans

Ari C et al. Frontiers in Molecular
Neuroscience 2016; 9:137
El-Mallakh RS & Paskitti ME Medical
Hypothesis 2001; 57(6):724-26
Bostock ECS et al. Frontiers in
Psychology 2017; 8:43




Modified Mediterranean-ketogenic diet vs.
American Heart Association Diet

e N=20
* Cerebrospinal fluid Alzheimer's biomarkers,

neuroimaging measures, peripheral
metabolism, and cognition in older adults at

risk for Alzheimer’s.

Modified ketogenic diet is associated with improved cerebrospinal fluid biomarker profile, cerebral perfusion, and cerebral ketone
body uptake in older adults at risk for Alzheimer's disease: a pilot study. eurobiol Aging. 2019 Sep 26. pii: S0197-4580(19)30336-7.

Terry Wahls MD


https://www.ncbi.nlm.nih.gov/pubmed/31757576

Modified Mediterranean-ketogenic diet MMKD

vs. American Heart Associat

lon Diet

MMKD was associated with increased
cerebrospinal fluid AB42 and decreased tau.

There was increased cerebral
increased cerebral ketone boc

nerfusion and
y uptake (*1C-

acetoacetate PET, in subsamp
MMKD.

e) following

Modified ketogenic diet is associated with improved cerebrospinal fluid biomarker profile, cerebral perfusion, and cerebral ketone
body uptake in older adults at risk for Alzheimer's disease: a pilot study. eurobiol Aging. 2019 Sep 26. pii: S0197-4580(19)30336-7.



https://www.ncbi.nlm.nih.gov/pubmed/31757576

Modified Mediterranean-ketogenic diet MMKD
vs. American Heart Association Diet

* Memory performance improved after both
diets, which may be due to practice effects.

* A ketogenic intervention targeted toward
adults at risk for Alzheimer's may prove
beneficial in the prevention of cognitive
decline.

Modified ketogenic diet is associated with improved cerebrospinal fluid biomarker profile, cerebral perfusion, and cerebral ketone Wahle MT
body uptake in older adults at risk for Alzheimer's disease: a pilot study. eurobiol Aging. 2019 Sep 26. pii: S0197-4580(19)30336-7. lerry Wahls MD



https://www.ncbi.nlm.nih.gov/pubmed/31757576

Low-fat Versus Ketogenic Diet in Parkinson's
Disease: A Pilot Randomized Controlled Trial
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Low-fat Versus Ketogenic Diet in Parkinson's
Disease: A Pilot Randomized Controlled Trial

N-47, 38 completed the study

Representing an 11% improvement) (P <
0.001), with the largest between-group
decreases observed for urinary
problems, pain and other sensations,
fatigue, daytime sleepiness, and
cognitive impairment.

2018 Aug;33(8):1306-1314. doi: 10.1002/mds.27390. Epub 2018 Aug 11.
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_ The Wahls Protocol Sm:m.{w |
Coconut Oil Enriched Mediterranean Diet

* N=44
® Coconut oil enriched Mediterranean diet for 21 days and a
control group.

® 7 Minute Screen, which analyses temporal orientation,
visuospatial and visuoconstructive abilities, and semantic
and episodic memory.

Improvement of Main Cognitive Functions in Patients with Alzheimer's Disease after Treatment with Coconut QOil
Enriched Mediterranean Diet: A Pilot Study. J Alzheimers Dis. 2018;65(2):577-587. Terry Wahls MD



https://www.ncbi.nlm.nih.gov/pubmed/30056419

_ The Wahls Protocol Sm:m.{w |
Coconut Oil Enriched Mediterranean Diet

®* RESULTS:

® After intervention with coconut oil, improvements in
episodic, temporal orientation, and semantic memory were
observed, and it seems that the positive effect is more
evident in women with mild-moderate state.

Improvement of Main Cognitive Functions in Patients with Alzheimer's Disease after Treatment with Coconut Oil
Enriched Mediterranean Diet: A Pilot Study. J Alzheimers Dis. 2018;65(2):577-587. Terrv Wahls MD



https://www.ncbi.nlm.nih.gov/pubmed/30056419

A Modified MCT-Based Ketogenic Diet Increases Plasma [3-
Hydroxybutyrate but Has Less Effect on Fatigue and Quality of
Life in People With Multiple Sclerosis Compared to a Modified
Paleolithic Diet: A Waitlist-Controlled, Randomized Pilot Study

* N=15; randomized, wait list control MCT ketogenic diet,
modified paleo diet

 MCT ketogenic diet group achieved ketosis, improved insulin
sensitivity

* Paleo diet had greater clinically significant improvements in
fatigue, quality of life than the MCT ketogenic diet

J Am Coll Nutr 2020 Mar 26;1-13. doi: 10.1080/07315724.2020.1734988.
Terry Wahls MD




Pilot study of a ketogenic diet in

relapsing-remitting MS

N=20, single arm, open label

* Fatigue and depression scores and fasting
adipokines were obtained at baseline and on
diet. Brain MRI was obtained at baseline and
6 months.

https://nn.neurology.org/content/6/4/e565

BT s
Pilot study of a ketogenic diet in relapsing-
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https://nn.neurology.org/content/6/4/e565

Pilot study of a ketogenic diet in
relapsing-remitting MS

[ - T —

N=20’ Single arm, open IabEI Pi]utstu:iyufak:mgl:nicdictinmlapsing-

remitting MS
* Results No subject experienced worsening CIRIEONERT =
disease on diet. St SR

* Nineteen subjects (95%) adhered to R

KDMAD for 3 months and 15 (75%) adhered T
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* Fatigue (p = 0.002) and depression scores
(p = 0.003) were improved. Serologic leptin
was significantly lower at 3 months (p <
0.0001) on diet. T
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The Wahls Protocol Seminar
Ketogenic Diet Are Suitable for Diabetes

LCD /KD can be effective in obesity and/or type 2 diabetes.
LCD / KD should be tailored to individual needs
Patients should be followed for an extended period of time.

The use of those diets in patients with type 1 diabetes is still
controversial and their long-term safety is still unproven.

Low-Carb and Ketogenic Diets in Type 1 and Type 2 Diabetes. Nutrients 2019 May; 11(5): 962.




The Wahls Protocol Seminar

What are the potential problems
with ketogenic eating?

Terry Wahls MD
©20C0 Dr. Tery Wahls Al Rights Reserved



The Wahls Protocol Seminar

Risks of Nutritional Ketosis Over Time

®* Nutritional depletion

® Excessive weight loss

® Potential decreased bone density

® Body perceives insufficient nutrition for reproduction

1. The effect of the ketogenic diet on the developing skeleton. Epilepsy Res. 2017 Oct;136:62-66 . .
lerry Wahls MD


https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/28778055

The Wahls Protocol Seminar
Risks of Ketogenic Diets

Pregnancy/ Hormones

 Shifts in sex hormones - not a good time to reproduce

* A ketogenic diet during gestation results in alterations
in embryonic organ growth. Such alterations may be
associated with organ dysfunction and potentially
behavioral changes in postnatal life.

» Salt wasting, lower BP, lower appetite, weight loss

1. Effects of severe dietary restriction on male reproductive hormones. J Clin Endocrinol Metab. 1986 Feb;62(2):288-92.

2. Effects of a ketogenic diet during pregnancy on embryonic growth in the mouse. BMC Pregnancy Childbirth. 2013 May 8;13:109]

ntesser \¥7a s to RA Y
€Iry Wahls MI


https://www.ncbi.nlm.nih.gov/pubmed/3079771
https://www.ncbi.nlm.nih.gov/pubmed/23656724

The Wahls Protocol Seminar

Many Popular Ketogenic Diets

Dairy based

Stress eggs

Have a 25 gram carb limit

Can be inflammatory as a result
Have less resistant starch
Shifting microbiome

Taewer Wakla A
LCITY Walls ‘”‘
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The Wahls Protocol Seminar
Gluten and Casein and Opioids

Gluten can be degraded into several morphine-like
substances, named gluten exorphins.

Milk proteins are particularly strong allergens similar to
gluten and may also trigger reactions if gluten
sensitive.

The opioid effects of gluten exorphins: asymptomatic celiac disease. J Health Popul Nutr. 2015 Nov 24;33:24.
Opioid receptor ligands derived from food proteins. Curr Pharm Des. 2003;9(16):1331-44.

B-casomorphin-7 alters p-opioid receptor and dipeptidyl peptidase IV genes expression in children with atopic
dermatitis. Peptides. 2014 Dec;62:144-9.



https://www.ncbi.nlm.nih.gov/pubmed/26825414
https://www.ncbi.nlm.nih.gov/pubmed/12769741
https://www.ncbi.nlm.nih.gov/pubmed/25281794

The Wahls Protocol Seminar
Risks of Dairy (casein)

e Butyrophilin — molecular mimicry -myelin oligodendrocyte
glycoprotein (MOG)

* Al casein metabolized to beta-casomorphin7 which is
similar to morphine

e Al casein associated with more gut and cognitive
symptoms

e Casein cross reacts with gluten and associated with higher
rates of MIS and schizophrenia

. Tolerance induction by molecular mimicry: prevention and suppression of experimental autoimmune encephalomyelitis with the milk protein butyrophilin.
Int Immunol. 2004 Mar;16(3):489-99.

. Systematic Review of the Gastrointestinal Effects of A1 Compared with A2 B-Casein. Adv Nutr. 2017 Sep 15;8(5):739-748

. Influence of candidate polymorphisms on the dipeptidyl peptidase IV and y-opioid receptor genes expression in aspect of the 3-casomorphin-7
modulation functions in autism. Peptides. 2015 Mar;65:6-11. doi: 10.1016/j.peptides.2014.11.012

. Effects of milk containing only A2 beta casein versus milk containing both A1 and A2 beta caseinproteins on gastrointestinal physiology, symptoms of
discomfort, and cognitive behavior of people with self-reported intolerance to traditional cows' milk. Nutr J. 2016 Apr 2;15:35.

. The brain-gut axis dysfunctions and hypersensitivity to food antigens in the etiopathogenesis of schizophrenia. Psychiatr Pol. 2016;_&?0(4):7\47-760._ -
lerry wahis MD

V


https://www.ncbi.nlm.nih.gov/pubmed/14978022
https://www.ncbi.nlm.nih.gov/pubmed/28916574
https://www.ncbi.nlm.nih.gov/pubmed/25625371
https://www.ncbi.nlm.nih.gov/pubmed/27039383
https://www.ncbi.nlm.nih.gov/pubmed/27847926
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The Wahls Protocol Seminar
Risks of Eggs

* Pros - Grass fed - DHA, choline, biotin, lutein, Vitamins A, D, K2, and B3, B6, B9,
B12 (eat organ meat if NOT eating eggs)

* Cons
— Eggs are most common food allergen in IBD >70%
— 60% IBD patients have IgG Ab to eggs
— 13% seasonal allergies have IgG Ab to eggs

— Wheat, milk, eggs are common food triggers to Eosinophilic Esophagitis

The utility of food antigen test in the diagnosis of Crohn's disease and remission maintenance after exclusive enteral nutrition. Clin Res
Hepatol Gastroenterol. 2017 Oct 25. pii: S2210-7401(17)30211-5

Prevalence of IgG-mediated food intolerance among patients with allergic symptoms Ann Saudi Med. 2016 Nov-Dec;36(6):386-390..

Cracking the e7gg\: An insight into egg hypersensitivity. Mol Immunol. 2015 Aug;66(2):375-83. doi: 10.1016/j.molimm.2015.04.016. Med J
Malaysia. 2017 Aug;72(4):215-220.

Food allergy and allergic rhinitis in 435 asian patients - A descriptive review.

AIIergP/ tests do not predict food triggers in adult patients with eosinophilic oesophagitis. A comprehensive prospective study using five
modalities. Aliment Pharmacol Ther. 2016 Aug;44(3):223-33.

Serological investigation of food specific immunoglobulin G antibodies in patients with inflammatory bowel diseases.



https://www.ncbi.nlm.nih.gov/pubmed/29102418
https://www.ncbi.nlm.nih.gov/pubmed/27920409
https://www.ncbi.nlm.nih.gov/pubmed/25965316
https://www.ncbi.nlm.nih.gov/pubmed/28889132
https://www.ncbi.nlm.nih.gov/pubmed/27247257

The Wanls Protocol Seminar

Dairy based MCT based
Fat 90% 60 to 70%
Carbohydrate |5% 15-20%

25 grams 50 to 80 grams
Protein 5% 15- 20%

Terry Walkls MD



The Wahls Protocol Seminar

What Are the Risks of Coconut Oil

* Elevated lipids
— Total cholesterol
— Triglycerides
* |ncreased endotoxemia (LPS)

. Postprandial serum endotoxin in healthy humans is modulated by dietary fat in a randomized, controlled, cross-
over study. Lipids Health Dis. 2016 Nov 5;15(1):186.

. Dietary oil composition differentially modulates intestinal endotoxin transport and postprandial endotoxemia. Nutr
Metab (Lond). 2013 Jan 10;10(1):6. doi: 10.1186/1743-7075-10-6.

Terry Wahls MD
2020 D, Terry W Is A Ights Reser
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The Wanls Protocol Seminar
Measuring Ketones

 Breath: measures acetone

e Urine: measures urinary excretion of acetoacetate - although
this is the easiest and most common test, it may provide false
negative results following keto-adaptation

* Blood: finger stick /serum measuring circulating BHB levels -
most accurate

Terry Wahls MI



Optimal Fuel Flow for Brain and Muscles

The Wahls Protocol Seminar

Keto-adaption happens when you are >Opti mal LEVEIS Of KetOSiS:
in this zone over consecutive weeks.
| | — Overnight fasting:

1 0.2-0.5mM

Souce S Phirrey: B NUtritional KetOSis (KD):
thee book The At O . 5 -3 . O m M

Low{Cary Perfomg

» Dangerous Levels:

— Ketoacidosis: >10mM

0 05 10 15 20 25 30 30 10+
Blood Ketones (millimolar)

Adapted from: Volek JS & Phinney SD et al. The Art and Science of Low Carbohydrate Performance 2012.
Terry Wahls MD
€2020 Dr, Terry Wahls Al Rights Reserved



Clinical Choices

Monitor Lipids, Response

®* Coconut oil/MCT or Olive oil ketogenic (check lipids)
® |f Olive Oil — it will be harder to get into ketosis
® |f using Olive Oil — | also have patients add fasting

Terry Wahls MD



The Wahls Protocol Seminar

Other Options to Consider

/ :[:erty }}(’ahl§ MD



The Wahls Protocol Seminar

Low Glycemic Index
Neuroprotective

Low-glycemic-index treatment: a liberalized ketogenic diet for
treatment of intractable epilepsy. Neurology. 2005 Dec
13;65(11):1810-2.

Dietary glycemic load and glycemic index and risk of
cerebrovascular disease in the EPICOR cohort PLoS One. 2013
May 23;8(5):€62625. doi: 10.1371/journal.pone.0062625. Print
2013.




The Wahls Protocol Seminal

CR, IF, & Longevity

“[Caloric Restriction] increases the lifespan in a wide
array of organisms including humans...these
restrictions not only have a direct effect on metabolism
but also are capable of reqgulation gene expression...the
amount and quality of nutrients in the diet influence
longevity by modifying the epigenetic pattern.”

Taormina G, Mirisola M. Longevity: epigenetic and biomolecular aspects. Biomolecular Concepts. 2015;6(2). doi:10.1515/bmci20140038; )/(])



The Wahls Protocol Seminar

A Typical American Eating Pattern (3 meals plus g lote evening snack every day)
'n\
hipl
Ketones
fow { * * *
I | ! | 0
12AM 12 PM 12AM 12 PM 12AM
B Zh | Day Fast (e¢.g.. alternate day fasting or *5:2" IF)
Glucose N/\sf\
low

r ! T ' 58
12 AM 12 PM 12AM 12 PM el
Clniah Time restricted feeding (18 hours of fasting every day)
Glucose i Ve Vi e
fow
high
Ketones e\ S
fow * * *
- , 5
AM 12 PM 12 AM 12 PM 12AM

Ageing Res Rev. 2017 Oct;39:46-58. doi: 10.1016/j.arr.2016.10.005. Epub 2016 Oct 31.
Impact of intermittent fasting on health and disease processes.

IF eg 60% energy
restriction on 2 days per
week or every other day

PF eg 5 -7day diet of 250-
1100 kcal/day

TRF - limiting the daily
period of food intake to 8h
or less

Terry Wahls MD


https://www-ncbi-nlm-nih-gov.proxy.lib.uiowa.edu/pubmed/27810402

The Wahls Protocol Semin

With Their Current Dletary Pattern

Intermittent Fasting:

16-18 hour fast weekly or monthly
24 hour fast monthly

12+ hour fast every daily

5:2 food plan

Terry Wahls MD



The Wahls Protocol Seminar

Intermittent Fasting
Time Restricted Eating

* 12 hours from dinner to breakfast every day
® 16 hours from dinner to lunch 1-2x week or month

* 24 hour fast weekly or monthly

Terry Wahls MD



The Wahls Protocol Seminar

 (Caloric Restriction:
— 20-30% less BMR

— or about 600 cal/day

Terry Wahls MD



The Wahls Protocol Seminar

“....switching from eating 3 full meals per day to one moderate
size meal every other day (500-600 calories 2d/wk)”

® Increased insulin sensitivity

® Increased BDNF

®* Increased mobilization of fatty acids
® Elevated B-hydroxybutyrate

Mattson M, Allison D, Fontana L et al. Meal frequency and timing in health and disease. Proceedings of the National Academy of Sciences.
2014;111(47):16647-16653. doi:10.1073/pnas.1413965111. it Wahls MD
CIry wanis v



The Wahls Protocol $

CR: 20- 30% Reductlon

 MALES: Average calories consumed per day
for males (assuming moderate activity) is
generally 2000— 2400 calories, so a 20-30%
reduction of calories would be a range of
approximately 1400- 1800 calories per day.



The Wahls Protocol Seminal
CR: 20-30% Reduction

* FEMALES: Average calories consumed per
day for females (assuming moderate activity)
is generally 1400-1800 calories, so a 20—30%
reduction of calories would be a range of
approximately 1000-1400 calories per day.



The Wahls Protocol S

CR 600 Cals

600 calorie menu plan

Breakfast: spinach omelet (two eggs) with 1 cup spinach cooked in coconut oil, plus a

small handful of pumpkin seeds or walnuts and % cup blueberries

Lunch: grass-fed beef or buffalo burger or an organic turkey burger with 2 cups of
salad greens (or a mixture of kale and greens) plus 2 cups of raw veggies, tossed with
olive oil and your favorite vinegar, and a roasted seaweed snack

Dinner: wild salmon with 1 cup cooked broccoli and salad of 1} cups greens, % cup
cherry tomatoes, % cup thinly sliced red cabbage, handful of almonds, and %

avocado, tossed with olive oil and balsamic vinegar



Effect of intermittent vs. daily calorie restriction on
changes in weight and patient-reported outcomes in
people with multiple sclerosis

N=36, randomized, 3 arms, 8 weeks

CR (22% of energy needs

Intermittent CR (75% reduction 2 days a
week)

Control (0% reduction)

Mult Scler Relat Disord. 2018 Jul;23:33-39
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Effect of intermittent vs. daily calorie restriction on
changes in weight and patient-reported outcomes in
people with multiple sclerosis

N=36, randomized, 3 arms, 8 weeks

Results Lesser adherence observed for
intermittent CR (P = 0.002). Both CR diet
were associated with significant
improvements in emotional well-
being/depression scores relative to control,
(increase of 1.69 points.

CR diets are a safe/feasible and may be
associated with improved emotional health
greater No subject experienced worsening

disease on diet.

Mult Scler Relat Disord. 2018 Jul;23:33-39
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The Wahls Protocol Seminar

Intermittent Fasting

Intermittent Fasting 16h

e Hippocampal neurogenesis
/ Notch14 \ i PP P 5
: : increased
HESS BDNF
* 16 hour fasting superior
N"'S““T;REBFN“NT * Increased BDNF
Neuronal stem cell Neuronal cell
prohferatlon dxﬁ“erentlatwn

Intermittent fasting increases adult hippocampal neurogenesis. Terry Wahls MD
Brain Behav. 2019 Dec 5:¢01444. doi: 10.1002/brb3.1444. Bt M s



https://www.ncbi.nlm.nih.gov/pubmed/31804775

The Wahls Protocol Seminar
Intermittent Metabolic Switching,

Neuroplasticity and Brain Health

® Individuals whose brains and bodies functioned well in a fasted state
were successful in acquiring food, enabling their survival and
reproduction.

® With fasting and extended exercise, liver glycogen stores are depleted
and ketones are produced from adipose-cell-derived fatty acids.

® Molecular adaptations of neural networks in the brain that enhance their
functionality and bolster their resistance to stress, injury and disease.

Intermittent metabolic switching, neuroplasticity and brain health. Nat Rev Neurosci. 2018 Feb;19(2):63-80. doi: Terrv Wahls MD
10.1038/nr.2017.156. Epub 2018 Jan 11. Lerry wanls Vi


https://www.ncbi.nlm.nih.gov/pubmed/29321682

The Wahls Protocol Seminar_
Fasting Mimicking Diet
* N=100 healthy adults, cross over
* 5days/month for 3 months (FMD)

* (Control diet 3 months

* FMD reduced weight, trunk, total
fat, B/P, IGF-1

* FBS, Trigs, low-density LDL, CRP
more benefit in at risk participants

Wei M, Brandhorst S, Shelehchi M, et al. Fasting-mimicking diet and markers/risk factors for aging, diabetes, cancer, and cardiovascular
disease. Science Translational Medicine. 2017;9(377). hle )



The Wahls Protocol Seminar

Fasting Mimicking Diet

AN

Return of
white blood cells

and lymphocytes to

young animal levels
adult neurogenesis .
Wick Woproved meiory bymwlygon:‘al:‘:;:‘p:‘:wn
n @ =
<75 Elevate
ES o bone mineral
density
Reduction of visceral body fat Increase in VSEL
Fasting-mimicking diet and markers/risk factors for aging, diabetes, cancer, and cardiovascular disease. Sci Trans|l Med. 2017 Feb 15;9(377). Terry \Wahls MD

2020 Dr. Tetry Wahls ARl Rights Reserved
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The Wahls Protocol Seminar

Fasting-mimicking diet and aging, DM, CA, CAD

A Body weight

“<o0884

F  Waist circumference
Control  FMD

K Triglycerides

Control  FMD
—ee

G

A mgidi

L Total cholesterc!
FMD

4 Control  FMOD
—t—

Control

Control

-0

Glucose

[—
o

FMD

Trunk fat E Lean body mass

Total body fat D

Control  FMD Cortrol  FMD
0.07m
B2
2 s
<1
Controt FMD
IGF 1 | Systolic BP J Diastolic BP
Control  FMD Cortrol  FMD Cortrot  TMD

o

E
g
<
0.0017
<100
LDL o] CRP
Control  FMD

4 mgliters

Fasting-mimicking diet and markers/risk factors for aging, diabetes, cancer, and cardiovascular disease Fasting-mimicking diet and markers/risk factors for aging, diabetes, cancer, and cardiovascular disease . l
Terry Wahls MD

Sci Transl Med. 2017 Feb 15;9(377). pii: eaai8700.
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Synaptic plasticity
Enhanced cognition
Enhanced neurogenesis
Reduced inflammation
Enhanced autophagy

Increased
parasympathetic tone

Reduced: glucose, insulin, leptin,
total cholesterol, CRP, TNFa, IL-6,
markers of oxidative stress, IGF-1

Decreased resting heart rate
Increased heart rate variability
Decreased blood pressure

Increased: 30HB, adiponectin

Impact of intermittent fasting on

health and disease processes.
Ageing Res Rev. 2017 Oct;39:46-58

Increased insulin sensitivity
Ketone body production

Increased insulin sensitivity
Enhanced autophagy

Fatty acid mobilization
Reduced inflammation

Terry Wahls MD
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Normal Diet Fasting Mimicking Diet Cycles
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A Diet Mimicking Fasting Promotes Regeneration and Reduces Autoimmunity and Multiple Sclerosis Symptoms. Cell Rep. . s )
2016 Jun 7; 15(10): 2136—-2146. hml\}lu \ID
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FMD in Mouse I\/Iodel of PD

* Fasting 3 days followed by 4 days of
refeeding for three 1-week cycles

 (BDNF) increased in PD mice
* Neuroinflammation decreased
* Microbiome changed

Neuroprotection of Fasting Mimicking Diet on MPTP-Induced Parkinson’s Disease Mice via Gut Microbiota and Metabolites
Neurotherapeutics. 2019 Jul;16(3):741-760
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Remyelination Research

Terry Wahls MD
2020 Dr. Tetry Wahls ARl Rights Reserved
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Lipoic Acid
Slower I?ates of Brain Volume Loss

o N=51 SPMS
i | {E_‘: = Annualized
g o Brain loss
:. -0.21% vs

. -0.65%

Lipoic acid in secondary progressive MS: A randomized controlled pilot trial. Neurol
Neuroimmunol Neuroinflamm. 2017 Jun 28;4(5):e374.

Terry Wahls MD
©2020 Dr, Terry Wahls All Rights Reserved
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Remyelination
Fasting Mimicking
Diet -Reduces loss of
oligodendrocyte
precursor cells and
oligodendrocytes and
enhances
remyelination

Terry Wahls M

D

11
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Choline -Remyelination

* CDP-choline effectively enhanced myelin regeneration
and reversed motor coordination deficits
[oligodendrocyte precursor cells]

* Dose 500 mg to 1 gram bid

* Upstream approach—Phosphatidylcholine (PC) 1-4
tbs / day blend with water to make liposomes

* Eggs, organ meats

1. Skripuletz T, Manzel A, Gropengiefer K, Schéfer N, et al. Pivotal role of citocholine metabolites in remyelination. Brain 2015 Feb;138(Pt 2):398-413. Wahls MD
2. Minocycline plus N-acetylcysteine protect oligodendrocytes when first dosed 12 hours after closed head injury in mice.Neurosci Lett. 2018 Aug I‘#f_l Iy W t?li s MI
24,682:16-20. doi: 10.1016/j.neulet.2018.06.010. Epub 2018 Jun 6. sl ool '



https://www.ncbi.nlm.nih.gov/pubmed/29885452

The Wahls Protocol Seminar
Cholesterol Remyelination

» Supplemented cholesterol directly supports
oligodendrocyte precursor proliferation and differentiation,
and repair.

* This leads to attenuated axon damage, enhanced
remyelination and improved motor learning.

* Remarkably, in experimental autoimmune
encephalomyelitis, cholesterol supplementation does not
exacerbate disease expression.

Dietary cholesterol promotes repair of demyelinated lesions in the adult brain.Nat Commun. 2017 Jan 24;8:14241. doi:

10.1038/ncomms14241. Terry Wahls MD


https://www.ncbi.nlm.nih.gov/pubmed/28117328

The Wahls Protocol Seminar
Lithium Remyelination

e Lithium promoted motor neuron outgrowth and
enhanced remyelination.

* An analysis of myelin-associated genes impacted by
lithium.

« Efficient remyelination led to an earlier functional
recovery.

 (Rat model peripheral nerve)

Lithium accelerates functional motor recovery by improving remyelination of regenerating axons following ventral root
avulsion and reimplantation.Neuroscience. 2016 Aug 4;329:213-25. doi: 10.1016/j.neuroscience.2016.05.010. Epub 2016
May 13

wr 11 ™
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The Wahls Protocol Seminar
Melatonin Remyelination

» Melatonin decreased neurological disability scores and
enhanced remyelination.

» Reduced inflammation by reducing pro-inflammatory
cytokines (IL-13 and TNF-a)

* Increased anti-inflammatory cytokines (IL-4 and IL-10).

* (Mouse model)

« AM UV light/ PM UV blocking

Melatonin Therapy Modulates Cerebral Metabolism and Enhances Remyelination by Increasing PDK4 in a Mouse Model of Multiple Sclerosis Front

Pharmacol, 2019 Feb 28;10:147. doi: 10.3389/fphar.2019.00147. eCollection 2019. lerry Wahls MD



https://www.ncbi.nlm.nih.gov/pubmed/30873027

The Wahls Protocol Seminar
Resveratrol - remyelination

« Resveratrol effectively enhanced motor
coordination and balance, reversed cuprizone-
iInduced demyelination, improved mitochondrial
function, alleviated oxidative stress, and inhibited
NF-kB signaling

* (Mouse study)

« Grapes, blueberries, cranberries, vegetable skins,
cocoa

Resveratrol Promotes Remyelination in Cuprizone Model of Multiple Sclerosis: Biochemical and Histological Study.Mol
Neurobiol. 2017 Jul;54(5):3219-3229. doi: 10.1007/s12035-016-9891-5. Epub 2016 Apr 11.



https://www.ncbi.nlm.nih.gov/pubmed/27067589
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Curcumin - remyelination

* The curcumin treatment increased expression myelin
sheath thickness and, correspondingly, increased motor
and sensitive nerve conduction velocity.

* (Mouse study)
e Turmeric/ curries

Terry Wahls ]
. . . T e e G ETNY WALLLS VA
Local low dose curcumin treatment improves functional recovery and remyelination in a rat model of sciatic nerve crush through inhibition of oxidative ] o Wahls Al Richis

stress. Neuropharmacology. 2018 Sep 1;139:98-116. doi: 10.1016/j.neuropharm.2018.07.001. Epub 2018 Jul 3.
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The Wahls Protocol Seminar
Glycyrrhizic Acid - remyelination

* During the chronic stage when myelin and axon
damage has already occurred, GA induced
oligodendrocyte progenitor cell (OPC)
differentiation into mature oligodendrocytes, thus
effectively accelerating remyelination

* (Mouse study)
* Licorice

Glycyrrhizic acid promotes neural repair by directly driving functional remyelination.Food Funct. 2020 Jan 29;11(1):992-1005. doi: Ts’)’!‘f"f," Wa ‘ MD
10.1039/c9f001459d. ©2020 Dr, Terry Wahls Al Rights Resen



https://www.ncbi.nlm.nih.gov/pubmed/31808502

The Wahls Protocol Seminar
Quercetin - remyelination

* Quercetin treatment decreased the extent of
demyelination areas and increased the remyelination

 Optic nerve repair

* (Mouse study)

* Onions, apples, cherries, citrus, greens

Querectin improves myelin repair of optic chiasm in lyolecithin-induced focal demyelination model.Biomed Pharmacother. Tﬁ'l"!‘}" Wa l MD
2018 May;101:485-493. doi: 10.1016/j.biopha.2018.02.125. Epub 2018 Mar 22. SR A e e


https://www.ncbi.nlm.nih.gov/pubmed/29501770
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Remyelination - Ursolic Acid

Using multiple in vivo and in vitro strategies ursolic acid (UA),
directly promotes oligodendrocyte maturation and CNS myelin
repair
Oral treatment with UA significantly decreased disease
severity and CNS inflammation and demyelination
(Mouse study)

Red apple skins, basil, peppermint, lavender, oregano, dried
plums

A dual effect of ursolic acid to the treatment of multiple sclerosis through both immunomodulation and direct remyelination.Proc Natl Acad SCI U S
A. 2020 Apr 6. pii: 202000208. doi: 10.1073/pnas.2000208117. [Epub ahead of print] b

AT
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https://www.ncbi.nlm.nih.gov/pubmed/32253301

The Wahls Protocol Seminar
Vitamin K2mk4 - remyelination

* Promotes Oligodendrogenesis and Myelination in the
Adult Central Nervous System.

* (Mouse study)
* Greens / liver/ ghee, Emu oil

1. Gas6 Promotes Oligodendrogenesis and Myelination in the Adult Central Nervous System and After Lysolecithin-
Induced Demyelination. ASN Neuro. 2016 Sep 14;8(5). pii: 1759091416668430

2. Vitamin K enhances the production of brain sulfatides during remyelination.PLoS One. 2018 Aug 27;13(8):e0203057. doi: TEI’I‘}’ W ElhlS MD
10.1371/journal.pone.0203057. eCollection 2018. S Ty e s e


https://www.ncbi.nlm.nih.gov/pubmed/30148869
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Minocycline + NAC

« MINO plus NAC synergistically protected resident
oligodendrocytes and decreased the number of
oligodendrocyte precursor cells.

« Calmed microglia (inflammation)

 (Rat study of TBI )

Minocycline plus N-acteylcysteine induces remyelination, synergistically protects oligodendrocytes and modifies
neuroinflammation in a rat model of mild traumatic brain injury.J Cereb Blood Flow Metab. 2018 Aug;38(8):1312-1326. doi:
10.1177/0271678X17718106. Epub 2017 Jul 7. ‘Tf‘il‘f"}f \m] \g D
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Thymoquinone-Remyelination

* Black Cumin seed (Thymoquinone)
« 7.5 MG/KG Rat study
* Neuroprotective; Remyelination

1 tsp black seed oil =48 mg thymoquinone

Nigella sativa amliorates inflammation and demyelination in the experimental autoimmune encephalomyelitis-induced Wistar rats. Int J Clin Exp Pathol. 2015 Jun 1;8(6):6269-86.
eCollection 2015.

The effect of Nigella sativa oil against experimental allergic encephalomyelitis via nitric oxide and other oxidative stress parameters. Cell Mol Biol (Noisy-le-grand). 2005 Sep
5;51(3):337-42.

Amelioration of chronic relapsing experimental autoimmune encephalomyelitis (cr-eae) using thymoquinone - biomed 2009. Biomed Sci Instrum. 2009;45:274-9.

Thymoquinone: An edible redox-active quinone for the pharmacotherapy of neurodegenerative conditions and glial brain tumors. A short review. Biomed Pharmacother. 2016
Oct;83:635-640.
Thymoquinone: an emerging natural drug with a wide range of medical applications Biomed Pharmacother. 2016 Oct;83:635-640. Thymosin beta4 promotes oligodendrogenesis in TF St "KU,l 1 A /ID
the demyelinating central nervous system.Neurobiol Dis. 2016 Apr;88:85-95. doi: 10.1016/j.nbd.2016.01.010. Epub 2016 Jan 12. 31 I} /anis

(&7 ights R
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https://www.ncbi.nlm.nih.gov/pubmed/26805386

The Wahls Protocol Seminar

Thymosin Remyelination

* Thymosin alpha 1
* Thymosin beta 4

* Peptides — produced by Thymus are
associated with myelin repair in animal
models of myelin repair

1. Thymosins in multiple sclerosis and its experimental models: moving from basic to clinical application. Mult Scler Relat
Disord. 2019 Jan;27:52-60. doi: 10.1016/j.msard.2018.09.035. Epub 2018 Oct 2

2. Thymosin beta4 Promotes Oligodendrogenesis in the Demyelinating Central Nervous System. 2016 Apr;88:85-95. doi: T v W hl MD
10.1016/j.nbd.2016.01.010. Epub 2016 Jan 12. ~CITY Wails :
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Tobacco and Toxins

Terry Wahls MD
2020 Dy. Tetry Wahls All Rights Reserved
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Smoking and Air Pollution

® Increases risk of
— Alzheimer’s
— Multiple Sclerosis
— Parkinson’s

1. Smoking and Cerebral Oxidative Stress and Air Pollution: A Dreadful Equation with Particulate Matter Involved and One More
Powerful Reason Not to Smoke Anything! Journal of Alzheimer's Disease, vol. 54, no. 1, pp. 109-112, 2016

2. Exposure to particulate matter air pollution and risk of multiple sclerosis in two large cohorts of US nurses. 2017 Dec;109:64-
72. doi: 10.1016/j.envint.2017.07.013. Epub 2017 Sep 20.

3. Air pollution, a rising environmental risk factor for cognition, neuroinflammation and neurodegeneration: The clinical impact on
children and beyond. 2016 Jan;172(1):69-80. doi: 10.1016/j.neurol.2015.10.008. Epub 2015 Dec 21

Terry Wahls MD


https://content.iospress.com/journals/journal-of-alzheimers-disease
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Pesticides and Neurodegeneration

PD, AD and ALS Risk Factors: Pesticides
(e.g. paraquat, maneb, dieldrin, pyrethroids,
organophosphates, glyphosate)

These pesticides share common features:
— Induce oxidative stress

— Induce mitochondrial dysfunction

— Cause neuronal cell death

. Baltazar MT, Dinis-Oliveira RJ, de Lourdes Bastos M et al. Tsatsakis AM, Duarte JA, Carvalho F. Pesticides exposure as
etiological factors of Parkinson's disease and other neurodegenerative diseases--a mechanistic approach. Toxicol Lett. 2014 Oct
15;230(2):85-103. doi: 10.1016/j.toxlet.2014.01.039.

. Samel S, Seneff S, Glyphosate, pathways to modern diseases Ill: Manganese, neurological diseases, and associated pathologies. |¢ Iry Wahls MD

Surg Neurol .Int. 2015 Mar 24;6:45.
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Metals associated with neurodegeneration

Parkinson's, Alzheimer's and Huntington's disease

° Cd

° Cu

° Pb

* Mn

° Fe

*  Methyl-Hg

1. ZhangZ, Miah M, Culbreth M, Aschner M.Autophagy in Neurodegenerative Diseases and Metal Neurotoxicity. Neurochem Res. 2016 -
Feb;41(1-2):409-22. Terry Wahls MD

8 erved



Valero J, Paris |, Sierra A. Lifestyle Shapes the Dialogue
between Environment, Microglia, and Adult Neurogenesis.
ACS Chem Neurosci. 2016 Apr 20;7(4):442-53. doi:
10.1021/acschemneuro.6b00009. Used with permission.
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Exercise Improves

* Cognition and Quality of Life

* Reduces Inflammation/Calms Microglia
— Alzheimer's
— Parkinson’s
— Multiple Sclerosis

. Exercise Intervention Associated with Cognitive Improvement in Alzheimer's Disease.Neural Plast,. 2018 Mar 11;2018:9234195. doi:

10.1155/2018/9234105. eCollection 2018.
Exercise and Parkinson's disease. Int Rev Neurobiol. 2019;147:45-74.doi: 10.1016/bs.irn.2019.06.003. Epub 2019 Jun 20.
Exercise in patients with multiple sclerosis. Lancet Neurol. 2017 Oct;16(10):848-856. doi: 10.1016/S1474-4422(17)30281-8.

Exercise and Neuroinflammation in Health and Disease. Int Neurourol J. 2019 Nov;23(Suppl 2):S82-92. doi: 10.5213/inj.1938214.107. Epub 2019
Nov 30. Terrv Wahle M
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Restore Hormone Balance

M LH/sex-steroid-hormones ratio drives

PMTNF-a, amyloid-p
* Goal: correct to age-appropriate ratios/levels
* TX:

— Stress reduction, sleep

— Diet, exercise (strength / HIIT), lifestyle

— Nutraceuticals




The Wahls Protocol Seminar

Restore Hormone Balance

* Restore cortisol, thyroid, sex hormones,
insulin, IGF, leptin, NGF, BDNF

* Learn more from hormone modules

Terry Wahls MD
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Hormesis
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 Mild intermittent cellular stress with
sufficient time for cellular recovery and repair
may improve cellular adaptation



The Wahls Protocol Seminar

Hormesis

Phytochemicals Intellectual Challenges

Exercise
Toxic agents
Fasting Drugs Fasting, Exercise
MUSCLE CELL & Aistophagy ab

— DN repaie
@ Mitochondrial biogenesis

LIVER CELL
G genesis
mwk

o

S — . W
Upol P % <7 rd
DN — . RN Y
’ Circulating Factors Mediating Adaptive Responses

A

Ketanes, insulin, ghrelin, risin Hormetic Resp of Neural N
Neurotrophic factors
Mitochondrial blogenesis
Synapse formation
Nourogenesis

How does hormesis impact biology, toxicology, and medicine?NPJ Aging Mech Dis. 2017; 3: 13.
Terry Wahls MD

2020 Dr. Tetry Wahls ARl Rights Reserved
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Add Intermittent Mild To Moderate Stress
Followed By Recovery Period

* Temperature
— Hot
— Cold

* Exercise
— Harder/ easier workout
— Interval training / recovery period

* Cognitive Training
— New motor skills
— Dancing
— Language



The Wahls Protocol Semi

® Metabolic switching, repeating cycles of a metabolic
challenge that induces ketosis (fasting and/or exercise)
followed by a recovery period (eating, resting and sleeping),
may optimize brain function and resilience.

®* Impacts multiple signalling pathways that promote
neuroplasticity, resistance to brain injury and disease.

Intermittent metabolic switching, neuroplasticity and brain health. Nat Rev Neurosci. 2018 Feb;19(2):63-80. doi:
10.1038/nrn.2017.156. Epub 2018 Jan 11.



https://www.ncbi.nlm.nih.gov/pubmed/29321682

Fasting and exercise Eating, resting and sleeping

Glucose-to-ketone switch Ketone-to-glucose switch
(bioenergetic challenge) (recovery period)
T Ketones T Ketones ! Ketones ! Ketones
T Ghrelin T BDNF, FGF2 | Ghrelin L BDNF
T Myokines T CREB, PGCla. 1 Myokines | CREB

T SIRT1, SIRT3 1 SIRT1, SIRT3

T Autophagy, 1 Autophagy

DNA repair

! Glucose ! mTOR T Glucose T mTOR
L Leptin 1 Protein synthesis Leptin T Protein synthesis
L Insulin 4 Cytokines Insulin T Mitochondrial
1 Cytokines T Cytokines biogenesis
Cellular stress resistance Cell growth and plasticity pathways
(molecular recycling and repair (mitochondrial biogenesis,
pathways) synaptogenesis and neurogenesis)

| } }

*» Enhanced synaptic plasticity and neurogenesis
* Enhanced performance (cognition, mood, motor and ANS function)
* Resistance to neuronal degeneration and enhanced recovery from injury

Intermittent metabolic switching, neuroplasticity and brain health. Nat Rev Neurosci. 2018 Feb;19(2):63-80. doi:
10.1038/nrn.2017.156. Epub 2018 Jan 11.

Terry Wahls MD

2020 Dr. Tetry Wahls ARl Rights Reserved
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Traumatic Brain Injury Clinic

Interdisciplinary -Speech Path, SW, Psychiatry, PM&R,
Primary Care, Neuro-psychology

20 minutes with patient

No labs

Seen every 6 months
Blast exposure and current neuropsychiatric symptoms

errvy Wahls
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Traumatic Brain Injury Clinic

32 y/o WM deployed X 3
Multiple IEDs, dazed 2007 x2
1 LOC brief, dazed for hours 2008

Issues — HA, poor memory, hypervigilant, can’t get
along, fatigue, back pain, 1 80lbs, nightmares,
marriage failing, flunking out

errvy Wahls
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Traumatic Brain Injury Clinic

Vaccines 30+ in 1 day prior to deployment
Burn pits intermittent ‘05, daily in ‘07
Diarrhea with Tx ‘07

FHx autoimmunity in cousin (*IBD)

PMH back surgery, PTSD

Exam 250 lbs, weak gluteals

ler:

v Wahls
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Traumatic Brain Injury Clinic

Energy drinks — many

Poor sleep

No friends, marriage failing
No stress-reducing practices
No exercise

Lots of sugar, white flour
No vegetables, or fruit

Ie

rry Wahls




The Wahls Protocol Seminar

Traumatic Brain Injury Clinic

Education
Lifestyle and diet key to healing his brain

Building Blocks for Better Brain

— ‘Starving for key building blocks’
— [Unrecognized gluten/ casein sensitivity]

Weight gain possibly tied to toxin body burden
Stress, sleep, exercise

errvy Wahls
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Traumatic Brain Injury Clinic

® Intervention

®* Modified Paleo diet
—(9 cups — Greens, sulfur, color)
—Organ meat

® Cut out energy drinks / caffeine
®* Walking

® Stress reducing activity of choice
— Epsom salts soak

lerrv Wahls
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Traumatic Brain Injury Clinic

® Outcome
® 1vyear { 45Ibs, ' HA, marriage ended

® 2 vyears - fully compliant on the diet, back in school, getting As

® 2016 — back to pre-deployment weight, graduated with honors,
married, thriving

lerry Wahls
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Therapeutic Lifestyle Clinic

Established 2013

Group classes

Intro one-hour class

—Decline, RD only, group classes**

Half day intake group class

2 hrs with MD

— Patients complete their own timeline / matrix
2 hrs with RD

— Cooking demo, sample food, re-imagine meals

I

rry \\.!hl\
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Therapeutic Lifestyle Clinic
® Labs

* CBC,

® Creatinine,

®* hs-CRP,

® Lipids,

¢ 25-OH Vitamin D,

® Homocysteine, B12, folate,
® glucose, alc, insulin

lerry Wahls MDD
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Therapeutic Lifestyle Clinic

Referred from Pain clinic
Progressive Neuropathic Pain
Neuromas

Contemplating Suicide

lerry

Wahls MDD
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Therapeutic Lifestyle Clinic

®* 55y/o WM S/p BKA (military), nerve stimulators not
controlling pain any more, multiple ER visits, continual
electrical pain

® PMH hx of substance abuse, depression, obesity,
hyperlipidemia, HTN, asthma, constipation,

® Supportive wife

® MSQ score 64

lerrv Wahls
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Therapeutic Lifestyle Clinic

FH brain, heart and autoimmune issues

20 + antibiotics as a child and young adult
Pesticides (farm)

Solvent exposure (work)

Frequent steroid use (asthma)

Very poor sleep (pain)

No exercise (pain)

Comfort food =*Sugar, white flour, no vegetables
Sober 22 years with AA

ler:

v Wahls
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Therapeutic Lifestyle Clinic

Homocysteine 11;

Vit. D 24

Trig:HDL cholesterol 4;

Alc: 5.8

Modified paleo/ low glycemic index
Methyl-B12, methyl-folate, B-complex
2 grams cod liver oil

Vitamin D

Support group Q 6 weeks with MD + RD

I

rry Wahls
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Therapeutic Lifestyle Clinic

6 months later
Reports 100% GF, DF, Sugar free

Using smoothies “to get the 9 cups in”
Swimming 3x week

Pain much more manageable

Sleep is good

Mood much better

Family life even better

MSQ 11

lerry Wahls
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Response to Loss

* Denial

* Anger

* Bargaining
* Depression
* Acceptance

Kubler-Ross, E. On Death and Dying. 1973. doi: 10.4324/9780203010495
Terry Wahls MD



The Wahls Protocol Seminar

After Acceptance

® Give all the control to medical team
® Learned Helplessness

® Depression

® Despair

® Worsening Disability

® Rage and violence

Smallheer BA, Vollman M, Dietrich MS. Learned Helplessness and Depressive Symptoms Following Myocardial Infarction. Clin Nurs Res. 2018;27(5):597-616.
doi:10.1177/1054773816689752.

Kubera M, Obuchowicz E, Goehler L, Brzeszcz J, Maes M. In animal models, psychosocial stress-induced (neuro)inflammation, apoptosis and reduced
neurogenesis are associated to the onset of depression. Prog Neuropsychopharmacol Biol Psychiatry. 2011;35(3):744-759. doi:10.1016/j.pnpbp.2010.08.026

Terry Wahls MD
2020 Dr, Terry Wahis A ights Reser
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After Acceptance

® Higher Internal Locus of Control =

®* Improved immune function

®* Improved Natural Killer Cell, T and B lymphocyte function in
those with higher internal locus of control

Reynaert C, Janne P, Bosly A, et al. From health locus of control to immune control: internal locus of control has a buffering effect
on natural killer cell activity decrease in major depression. Acta Psychiatr Scand. 1995;92(4):294-300. doi:10.1111/j.1600-

0447.1995.tb09585.x
Terry Wahls MD



he Wahls Protocol Seminar
esponse to Loss

Learned helpless

* Despair
* Relentless decline
* Worsening disability

Learning and Adaptation

Personal accountability
Changing behaviors
Diet quality

Health behaviors
Improving quality of life

Terry Wahls MD
€2020 Dr, Terry Wahls Al Rights Reser



he Wahls Protocol Seminar
esponse to Loss

Learned helpless Learning and Adaptation

* Despair * Personal accountability
* Relentless decline * Changing behaviors

Which are your patients..doing’?

* Improving quality of life

Terry Wahls MD

L |



Improving Diet Quality

One of the most impactful strategies

Reduces obesity, diabetes, heart disease, cancer risk
Reduces microglial activation
More favorable microbiome
Improves Insulin Sensitivity

First recommendation for all chronic health issues

ADHERENCE TO LONG-TERM THERAPIES: EVIDENCE FOR ACTION

https://www.who.int/chp/knowledge/publications/adherence report/en/



https://www.who.int/chp/knowledge/publications/adherence_report/en/
https://www.who.int/chp/knowledge/publications/adherence_report/en/

Changing Dietary Patterns Is Hard

* WHO 25% patients begin dietary change recommended by
physicians

e Standard American Diet 1 risk obesity, high blood pressure,
diabetes, heart disease

ADHERENCE TO LONG-TERM THERAPIES: EVIDENCE FOR ACTION

https://www.who.int/chp/knowledge/publications/adherence report/en/

Terry Wahls MD
€2020 Dr, Terry Wahls Al Rights Reser
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Changing Dietary Patterns Is Hard

e Sugar, gluten, dairy processed foods are addictive
* Motivational interviewing and health coach

* People need a reason to do the work and get through the
withdrawal from the excluded foods

ADHERENCE TO LONG-TERM THERAPIES: EVIDENCE FOR ACTION

https://www.who.int/chp/knowledge/publications/adherence report/en/



https://www.who.int/chp/knowledge/publications/adherence_report/en/
https://www.who.int/chp/knowledge/publications/adherence_report/en/

The Wahls Protocol Seminar

Self Care: Improving
Health Behaviors

Diet quality

Physical exercise
Stress management
Toxin avoidance

Improving your chance of success

Terry Wahls MD
€2020 Dr, Terry Wahis All Rights Reserved



The Wahls Protocol Seminar

Emotional Resilience

- Small clans 10 to 30 individuals

- Crave social contact

- Prolonged breast feeding

- Oxytocin — parental bonding deep
- Loneliness very inflammatory

Terry Wahls MD
€2020 Dr, Terry Wahls Al Rights Reser



The Wahls Protocol Seminar

Changing Habits Is Hard

* It is really hard to change habits

* When was the last time you changed a
habit

e Chat How did you do it

Terry Wahls MD
€2020 Dr, Terry Wahis All Rights Reserved



The Wahls Protocol Seminar
Why It Is Hard...

Brains are wired for pleasure
mmediate > future

—ear of loss > current benefit
Habits are automatic

Terry Wahls MD
2020 Dr, Terry Wahls Al Rights Reserved



The Wahls Protocol Seminar
Our Biology:

- We crave salt, sugar, fat, sex
- Pleasure
- Comfort

* Inactivity

‘ :1:61'1j5’ Wghls MD



The Wahls Protocol Seminar

Food Addiction Is REAL

* Big food created addicting products
 Withdrawal symptoms often occur
* How do we change our diet/ lifestyle

JLeory Wahis MD



The Wahls Protocol Seminar

Choices Define
Our Character

* What do you care so much about
that you would run into a burning
building to save what is inside

 What speaks to your character




Leory Wans MD




Terry Wahls MD



he th Protocol Seminar

What was | modeling for them?

/ :[:erty }}(’ahl§ MD



The Wahls Protocol Seminar

What Is Your Why?

* We have a choice to make...




The Wahls Protocol Seminar

Your Personal Mission

e Chat

—What is your mission

—What/\Who do you care
SO much about that
you would you run into
a burning building to
save it?




The Wahls Protocol Seminar
Gratitude Journal
inflammation and stress %

Expressing gratitude reduces x y
en
hormone levels. o

What are the gifts in your life/
circumstances”?

‘ :1:61'1j5’ Wghls MD



The Wahls Protocol Seminar

What Is Your WHY

* What do you care so much about that
you would run into a burning building
to save what is inside

* What speaks to your character




Changing Dietary Patterns Is Hard

Acknowledge food addictions
Personal Mission Statement
What do you want your health for?

Is there someone (something) your
care for deeply for that you would go in
to a burning building to save?

ADHERENCE TO LONG-TERM THERAPIES: EVIDENCE FOR ACTION

https://www.who.int/chp/knowledge/publications/adherence report/en/ Terry Wahls MD
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Changing Dietary Patterns Is Hard

Develop a mutually agreed upon
dietary plan

Family intervention

Remove the excluded foods from the
eating environment
Treat the addiction

— AA model
— Peer support

ADHERENCE TO LONG-TERM THERAPIES: EVIDENCE FOR ACTION

https://www.who.int/chp/knowledge/publications/adherence report/en/

Terry Wahls MD
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The Wahls Protocol Seminar

Martin Seligman:
The Pursuit of Happiness

® Studied happiness using Confucius, Mencius and Aristotle
with modern psychological theories

® Seligman’s conclusion is that happiness has three dimensions
that can be cultivated.

Seligman M. The Pursuit of Happiness. Martin Seligman on Psychology. Pursuit-of-happinessorg. 2018. Available at:
http://www.pursuit-of-happiness.org/history-of-happiness/martin-seligman-psychology/. Accessed May 21, 2018.

’ :1:61'1jy' Wahls MD



The Wahls Protocol Seminar

Positive Psychology
Finding Joy and Meaning

* Pleasant life — e.g. enjoying nature, companionship, good
tea

« Chat — how to enjoy the pleasant life in the face of disability

Terry Wahls MD
€2020 Dr, Terry Wahls All Rights Reserved



The Wahls Protocol Seminar

Positive Psychology
Finding Joy and Meaning

* Good life — e.g. achieved through discovering our unique virtues
and strengths, and employing them creatively to enhance our lives

« Chat — how do you enjoy the good life in the face of disability

Terry Wahls MD



The Wahls Protocol Seminar

Positive Psychology
Finding Joy and Meaning

* Meaningful life — e.g. achieved by employing our unique
strengths for a purpose greater than ourselves and giving back

« Chat — how do you enjoy the meaningful life in the face of
disability



Diet Summary

Standard American Diet associated with poorer outcomes
Improve diet quality

Reduce/ eliminate sugar/processed foods

Address constipation, heal the gut, removed offending items
Find a dietary pattern that can be sustained

Several dietary patterns to consider

Modified Paleo (Wahls), Mediterranean, MIND, Ketogenic



The Wahls Protocol Seminar
Recommended Dietary Patterns

Gluten free, casein free, low glycemic index
Trial no eggs (eat liver/ or liver/ choline supplements)
GF Mediterranean, Modified Paleo (Wahls), Ketogenic Eating

Stress

— Low glycemic index

— Greens, sulfur, color

— Omega 3 and omega 6 fats
— Fermented foods



Diet Summary

My approach depending on diagnosis/ patient interest
* Modified Paleo recommended; ketogenic

* OR GF vegetarian/ GF Mediterranean/ TRF
— Greens, sulfur, color
— Protein (meat/ or GF grains, + legumes
— Essential Fatty acids
— Organic strongly encouraged

Terry Wahls ML



Basic Monitoring

Lipids, alc, glucose, insulin
Homocysteine, folate, B12, vitamin D,
APOE status

More advanced

— EPA/ AA ratio

— Food sensitivity

— Toxin body burden
— Hormones

Terry Wahls MD
2020 D my vV Is / Ights Reser



The Wahls Protocol Seminar
Add To Current Dietary Patterns

Time Restricted Feeding

Intermittent Fasting,

Fasting Mimicking Diet/ Calorie Restriction
Stress

— Reducing/ limiting added sugar/ processed foods
— Increasing greens, sulfur, color

— Omega 3 and omega 6 fats
— Fermented foods

Terry Wahls MD
€2020 Dr, Terry Wahls Al Rights Reser



The Wahls Protocol Seminar
If Ketogenic Dietary Pattern

* Ketogenic -
— Medical team to monitor clinically (lipids, glucose, BP)
— Ketones — blood (not urine) monitoring
* Contraindications
— Low BMI (<19.5)
— Wanting to get pregnant/ pregnancy
— Thyroid / infection

Terry Wahls MD
2020 D, Terry W Is A Ights Reser



IF Ketogenic Eating

Monitor Lipids, Response

® Monitor fasting lipids

— Total cholesterol, HDL, LDL, Triglycerides
® Coconut/ MCT oil makes more ketones

— 50 to 80 grams carbs
® Olive Oil makes fewer ketones

— 25 grams carbs

— Or add IF, TRF, or PF

Terry Wahls MD
2020 Dr, Terry Wahis A ights Reser




Add Intermittent Mild To Moderate Stress
Followed By Recovery Period

Temperature (cold/heat)
Exercise

Cognitive Training

Fasting /metabolic switching



Next Study
Therapeutic diet/lifestyle

Quasi experimental

vs usual care

Patients within 1 year of Dx with RRMS or CIS

Intervention -Offered and o

Control - Usual care treated
with MS expertise

eclined DMTs
by neurologist



. The Wahls Protocol Seminat
Primary outcome —

Quality of life MSQoL54
Must live within lower 48 states
No In person visits

Neurologist must approve participation
Control — usual care with DMTs

Intervention Wahls ™ diet, meditation, exercise
Contact IVISDietStudy@healthcare.uiowa.edu__:_

Iy, 9ls MU



Videos and papers at https://terrywahls.com/papers/

.
P

“subject 3 TUG at baseline 00:00:05:13

Effects of a multimodal intervention on gait and balance of subjects with progressive multiple sclerosis: a prospective longitudinal pilot study,

Degenerative Neurological and Neuromuscular Disease 2015, 5:91-92 N':



https://www.dovepress.com/degenerative-neurological-and-neuromuscular-disease-journal
https://www.dovepress.com/degenerative-neurological-and-neuromuscular-disease-archive99-v917
https://terrywahls.com/papers/

o
Access to the papers and GAIT video is

Thewahlsm at terrywahls.com/papers
Protocol
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A RADICAL NEW WAY
to Treat All Chronic Autoimmune
Caonditions Using Paleo Principles

TERRY WAHLS, M.D. * Research referral

with Eve Adamson

—— e MSDietStudy@healthcare.uiowa.edu

efis Pl | \Wahls | Consult

PI’O’[OCOI * info@wabhlsinstitute.com

|| e @ * Terry-wahls@uiowa.edu

TERRY WAHLS, M.D.

D


http://healthcare.uiowa.edu
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The Wahls Protocol Seminar
Interventions- Sleep/ Stress/ Relationships

Goal __________|Approach

Support sleep Melatonin 0.5 to 5 mg, full spectrum
lighting

Ensure nocturnal Exclude or treat sleep apnea

oxygenation

Reduce stress Personalized—yoga, meditation, music,
etc. Gardening, fishing, hunting, Epsom
salts

Improve relationships Create social connections

rryvy Wahls

1 -




The Wahls Protocol Seminar
Interventions- Exercise and Movement

Goal _________|Approach

Exercise Strength training, balance training, High
intensity interval training, PT or OT
referral, consider adding
NMES=Electrical stimulation of muscles

DO NOT over train



The Wahls Protocol Seminar

Nutrition/ Structure

Optimize diet: minimize Modified paleo, ketogenic, low grain, eat 6 to 9
simple CHO, minimize cups vegetables/ day, push fiber to poop 2
inflammation. snakes day

Fasting insulin <7,

HgbA1c <5.5

Provide synaptic structural CDP choline. DHA, Phosphatidylcholine, organ
components meats, cod liver oil



The Wahls Protocol Seminar

Microbiome

Goal __________|Approach

Gl health Repair if needed; prebiotics and probiotics;

target 2-3 poop snakes per day, address food
sensitivities

Infections, dysbiosis Check for mold, water damaged buildings,
infections, Lyme etc. Floss teeth, add

mushrooms, vitamin D, Vitamin A (organ meat),
vitamin K2



The Wahls Protocol Seminar

Mitochondria

Enhance autophagy, Fast 12 hr + each night, including 3 hr prior to
ketogenesis bedtime, longer fasts

Optimize mitochondrial Organ meats 2-3 X week

function

Optimize antioxidants 6 to 9 cups vegetables

(Greens, sulfur, color)/D; nuts+ seeds



The Wahls Protocol Seminar

Toxins
Goal |Approach
Optimize Zn: Cu ratio Depends on values obtained
Exclude heavy metal Evaluate Hg, Pb, Cd, Mn, As
toxicity address if indicated
Tbacterial 1 fiber to 2-3 soft BM day
biotransformation
Correct nutrient mineral Nutrient minerals, stomach acid, sea salt, soaks

lacks In Epsom salts, sodium bicarbonate



The Wahls Protocol Seminar
Hormones/ growth factors

Goal __________Approach

Optimize hormone Optimize fT3, fT4, E2, T, progesterone,
balance pregnenolone, cortisol.

TW optimize progenitor  TW — Diet, exercise, sleep, stress, social

(stem cells) bonding, fasting, CDP choline, PC, DHA
Increase NGF Lion’s mane mushrooms

Or ALCAR (acetyl-L-carnitine)
Brain stimulation Posit or related neurocognitive software,

TW —juggling, do not over train



LI |

The Wahls Protocol Seminar

Other Interventions

Goal ______________|Approach

Serum B12 >500

TW — prefer top quartile of
ref. range

h.s. CRP <1.0

Homocysteine <7

250H-D3 = 50-100ng/ml

Me-B12
TW organ meat 2 to 3 X week

Anti-inflammatory diet; curcumin; DHA/EPA,; optimize
hygiene (floss teeth, coconut oil + essential oils to
brush teeth, oil pulling)

TW — 6 to 9 cups vegetables / day

Me-B12, MTHF, P5P; TMG if necessary
Vitamins D3, K2



The Wahls Protocol Seminar

Other Interventions

Goal ______________|Approach

Reduction of A-beta Curcumin, Ashwagandha
Increase focus Pantothenic acid
Cognitive enhancement Bacopa monniera, Mg threonate

Terry Wahls NI
v 'W ] Vil |
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Access to the papers and GAIT video is

Thewahlsm at terrywahls.com/papers
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