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for Inegrative Medicine Learning Objectives

1.Discuss various presentations of Autoimmune Encephalopathy of
infectious etiology and mitochondrial dysfunction

2. Explore the etiologies and major drivers of neuroinflammation
3.Discuss mechanisms, biomarkers and treatments to address
mitochondrial dysfunction, and quietening the immune system
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reenaenr  Demographics: Fibromyalgia

A One of the most common chronic pain conditions

A Affects an estimated 10 million people in the U.S.and an estimated
3-6% of the world population

A Itis most prevalent in women, 75-90% of the people who have FM are
women

A Thediagnosis is usually made between the ages of 20 to 50 years, but
the incidence rises with age so that by age 80, approximately 8% of
adults meet the American College of Rheumatology classification of
fioromyalgia.




hics: ME/CFS
T (ET Demographics: ME/CF

Between 836,000 and 2.5 million affected in U.S.
As many as 25% homebound or bedridden
Pediatric prevalence estimates vary from 0.1 to 0.5%

84-91% of adult patients have not beendiagnosed

o o Do Do I»

In adolescents, 3-4 times as many girls as boys diagnosed




T D hics: POTS
T (ET emographics:

A Prevalence is at least 170/100,000

A 40%of patients with CFSalso suffer from POTS

A Genetic aswell asnon-genetic factors such astrauma, bacterial or viral
infection, and pregnancy may predispose to POTS

A Strong female predominance
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Major Depressive Disorder

14.8 million  e—)

3.3 million = DYysthymia or Chronic Depression
6.8 million === Generalized Anxiety Disorder

7.7 million )  PTSD

6 million =) Panic Disorder

Total =38.6 Million People

h 4,5,6,7,8,9



* D hics: PTLDS
T (ET emographics:

o r it
LYME DISEASE SYMPTOMS

A PTLDSprevalence estimates for EARIMLNNE v FHRRNELME"
Fatigue 76% Fatigue 79%
2016 ranged frOm 69,011 perSOHS Headache 709 Joint Pain 709%
Rash <70%% Muscle Pain 69%
to 1,523,869 Fever 600 Other Pain 66%
Sweats 60%% Sleep Issues 66%o
. . ills 60%% ognitive 66%
A Prevalence in 2020 predicted to be """ SO
Muscle Pain 949 Neuropathy 61%
as h|gh as 1’944’189 cases Joint Pain 48%%o Depression 62%o
Neck Pain 4600 Heart Related 31%%o
Sleep Issues 41%0 Headaches 50%%

*(Aucott 2013)  **(Johnson 2014. Moderate to very severe symptoms)
Estimates of rash rates range from 25-80% http://tinyurl.com/kfvu8yt




e A Demographics: PANSPPANDAS

.

A 1in 200 children in US.
A Approximately 500,000 children are diagnosed with OCDinU.S.

A Approximately 138,000 children are diagnosed with Tourette Syndrome
in the US.

A 1.5 million+ children were diagnosed with serious anxiety/ phobia/
OCD!/ bipolar in a given year (1994-2011)

A i D®wedo estimates that (PANDAS) kids may make up asmuch as 25
percent of children diagnosed with OCDand tic disorders, such
asTourettes yndr ome . 0O
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| Depression | | wmecrs | [mmporsiid | Fibromyalgial (EREIDSEN

Other Chronic
Pain 45.2% Mild-moderate 67.7% 45.2%
87%

Chemical

Hypersensitivity

37-710%

48%

60-70%

ROJN

POTS
Case series

POTS Gl symptoms

Fibromyalgia
Sleep Disorder m
@

Autoimmune

Fibromyalgia

Fibromyalgia Fbromyalgia

Sleep Apnea
h [84-106]

Migraines
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A Activation of reactive CNSelements in response to altered brain homeostasis caused
by infections (PAMPSs) and other initiators of cell death such astrauma, ischemia,
hypoxia and toxins (DAMPS)

A Acoordinated response in the brain involving the innate immune system (microglia,
astrocytes, mast cells) and the peripheral immune system, which infiltrate into the
CNSfollowing injury

A Alternatively, and perhaps concurrently the activation of the adaptive immune

system directed towards neuronal cells (autoimmune Encephalopathy)

-
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kA e Neuroinflammatory Diseases

A PANDASPANS
A Fibromyalgia
A MEICFS

A POTS

A PTLDS

A Neuropsychiatric Disorders

A Multiple Sclerosis

A Amyotrophic Lateral Sclerosis

A Par ki Disecasem 6 s

A Al z h e iDeease 0 s
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A Neuroinflammation is:
1. Neurodysregulatory

2. Neurodegenerative




Positive Aspects of Neuroinflammation

Transient (Low) Inflammation
Immune to brain communication
Immune surveillance

- F-oBh

Transient (High) Inflammation:
Traumatic CNS Injury

s

Neuroinflammatory (Low) Signalin, e ngmem’ pesnsient (Med) intiumemation
Y BNAlINE  of host pririties i Repeated Social Defeat Stress
Development, Memory and learning ; 5
Anxiety & % -
i Enhonced Depression »}Q‘%: <«
——> § __7 Plasticity N Y
IL-4 . Cognitive Impairment
° —7 W Tissue Reduced Plasticity
Repair

Transient (Med) Inflammation
Injury Induced Remodeling

T

Re-directed to M2

Transient (Med) Inflammation
Immune Pre-conditioning,
Euflammation

it

protection damage

hronic (Low) Inflammation:

C
IL-1 > Aging, TBI
IL-6
4 AN
(

Chronic (High) Inflammation:
Neurodegenerative Disease

g™/

Neuro-  Neuronal

e

\




b Microglia and neuron maintenance

Astrocyte

a Pathological immune
interactions with CNS

Myelin sheath
Phagocyte Lymphatic
vessels
S Neuron //.’-"'\
Brain—. )| Cervical
2 7= lymph
i nodes

d Protective immunity
in injury and disease

Adaptive
immune cell

Innate
immune

-
—

€ Immune—CNS interactions
in homeostasis

Immune cell

Cytokines
as neuro-
modulatory
factors

e Nervous system
interaction with secondary
immune organs

f Gut immune system—CNS
interactions and microbiota
— &)

cell

C1L] OOy

Microbiota

C e o
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Innate Immune System
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Glial Cells>

[ ) s )

Astrocytes
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MICROGLIA

A Microglia are resident cells of the brain involvedin
regulatory processes critical for development,
maintenance of the neuronal environment, injury

andr epair o

A A EIl e ct ofiheGemral Netvous System (CNS)

A Innate immune cells of the ONS

h 18, 19, 20,21



22,23

MICROGLIOSIS

MpWNE

MICROGLIOSIS

. Increase cell number
Morphologic changes
Phenotypic changes

Protein expression

Release of immunoregulatory
products



NEUROIMMUNE INTERFACE

REACTIVE MICROGLIOSIS
DAMPS

Neuronal Inf "
Dasih nrection
Damage PAMPS

IMMUNE

ACTIVATORS
— ATP

- _— NMMPO
= Cytokines /
= Chemokines
= NRG1

22, 23,24



NEUROIMMUNE INTERFACE

REACTIVE MICROGLIOSIS
DAMPS

Neuronal Inf "
Dasih nrection
Damage PAMPS

IMMUNE

ACTIVATORS
— ATP

- _— NMMPO
= Cytokines /
= Chemokines
= NRG1

NEUROTOXIC FACTORS
IL1B, TNFQL, ROS

22, 23,24



NEUROIMMUNE INTERFACE

s AL, PSYCHOLOGICAL AUTOIMMUNE
NEU(?;AID;IES)SUE TRAUMA DISEASE

OBESITY L il

ISCHEMIA INFECTION
\ —

PHYSICAL TRAUMA MEDICATIONS

e

18,27,28,29,30



NEUROIMMUNE INTERFACE

INFLAMMATORY
RESPONSE

CYTOKINES CHEMOKINES

IL1B ROS
- Depression - Pain
SYMPTOMS - Anxiety - Gl Dysfunction
- Fatigue/Malaise - Fever
REPORTED - Sleep Disturbances - POTS

- - Endocrine Dysfunction



#erexarancener  [NNate Immune System Major Players

for Integrative Medicine

Astrocytes
Support the blood brain barrier and modulate blood flow in the brain
Structural support

Modulate synaptic transmission

Modulate microglial activity
Role in spinal and central sensitization

Role in nervous systemrepairi g Isicalr o

o To o Do Do Do I»

Metabolic support contain glycogen and are capable of

gluconeogenesis. Provided nutrients to the neurons

h 31,32,33
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Innate Immune System Major Players

Mast cells release immune-modulators,
chemo-attractants, vasoactive compounds,
neuropeptides and growth factors in
response to allergens, pathogens, emotional
stress and tissue damage constituting afirst

line of hostdefense

h 35,36,37,38,39, 107

MAST CHLS

Mast Cell Activators Mast Cell Molecules

Receptor-binding agonists Preformed mediators
IgE+ Antigen or IgE alone Histamine
ICgolighIt chair; . Proteases
mplemen Serotonin
Neuropeptides . .. Heparin

Microbial products @) @ L4 TNF GMCSF
Cytokines .
Chemokines T and B cell ligands

PD-L1, OX40L, CD30L,

Physical activators CD40L, CCL19, 4-1BB

Temperature /57
o i Newly synthesized mediators

Pressure gk 4 :
%, Lipid derived: Prostaglandins
B a Leukotrienes
) S -

Cell-cell contact : .2 PAF
0OX40/0X40L il 7\ Cytokines
CD40/CD40L Growth Factors

TCR/MHCII Chemokines
Free Radicals

Others: Substance P
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MAST CHLS

Mast Cell Activators Mast Cell Molecules
Receptor-binding agonists Preformed mediators
IgE+ Antigen or IgE alone Histamine
. Ig light chain . Proteases
Mast cells are capable of selective Complement o0 Serotonin
Neuropeptides . Heparin

Microbial products

degranulation, of pre-formed mediators Cytokines

Chemokines

.‘ @ L4 TNF GMCSF
O

T and B cell ligands
PD-L1, OX40L, CD30L,

and newly synthesized mediators CDAoL, CCL1D, 4.188

Physical activators
Temperature /.57 |

~ N Newly synthesized mediators
ANahalornoner esponseo ™ @ Lipid derived: Prostaglandins

DA . Leukotrienes

Cell-cell contact oA PAF

OX40/0X40L " Oa Cytokines

CD40/CD40L Growth Factors

TCR/MHCII Chemokines

Free Radicals

Others: Substance P
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MAST CHLS

Mast cell disease

Migraine Self-injurious behavior
Chemokines

Chronic prostatitis ATP L A s Venom-induced
W _gten &

"o~ @ CORP SP.CRH

Endometriosis & , O Vulvodynia
RUR 9
» Tl ‘&*"@ NGF, SCF
— R Vo 5C
i o oan g
BISaddder pain Estrogens 9 o Py ;_',=-.§§tTrypsxn.tryptase Irritable Bowel
yndrome o’ ST Syndrome
IgE. 1gG; @ % T 'Venoms y
Vasoactive intestinal peptide
Fibromyalgia - Resting mast cell Activated mast cell releasing mediators Post-operative pain
Cancer Neuropathic pain

Sickle cell disease
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A TSPO,amitochondrial protein highly increased

Controls Participants with post-
by activated microglia and reactive astrocytes Heatment LU symptoms

A PETscan data showed higher levels of TSPO {3 Q @ & @ @%

0 v, RN

4 % ;
) o 9 ¢

B v w8

within 8 brain regions in patients with /T

persistent symptoms following treated Lyme

Disease compared to healthy controls

Data suggestthat if spirochete antigens remain in the CNSafter antibiotic
treatment, they may facilitate a persistent neuroimmune response linked to
neuropsychiatric symptoms of PTLDS
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40, 41,42,43,44,45

CRH, IL-1, IL-33

fw = % ‘/

2
DAMPS Histamine

IL-6
NGF

IL-33

Cytokines
g_(;}_Pz BEMES Chemokines
Histamine
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Bidirectional communications between the gut and the brain occur via:

Mood, cognition,
emotion

Hypothalamus :

Central Nervous System

Autonomic Nervous System

Enteric Nervous System

\ Lo "t
" @ Hinetabolisco ] Endocrine-Hypothalamic-Pituitary-Adrenal

Y

~ Y’ o G — ~ Y Y

Y y
D S : Y
clo|lo|le|e|lk|®|
l;‘u':‘.’.‘.L'.‘*:.r;'-l,m;“ resanlnnnniagaaalanganinnn

olele OLC-

o Do o Do Do D»

Qbs:i‘c‘robiota I . [
' [ Neurotransmitters |
- R = Humoral

Intestinal lumen

b
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A Controls the maturation and development of the Enteric

Nervous System (ENS)and Central Nervous System (CNS)

A Resilience- influences stress activity




ﬁ.z_-.’-’i THE KAPLAN CENTER
$ i

S L Microbiome-Gut-Brain Axis

A Memory via regulation of BDNF
A Cognitive functioning

A Blood brain barrier

Leaky gut=leaky brain Leaky brain =leaky gut

h 50,51,52,53
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A Structural bacterial components such as
LPSprovide low-grade tonic stimulation of
the innate immune system.

A Excessive stimulation due to bacterial
dyshiosis, small intestinal bacterial
overgrowth, or increased intestinal
permeability may produce systemic and/or

central nervous system inflammation

h 108, 109

Microbe-derived molecules

* SCFAs (microglia maturation and function)

* Tryptophan metabolites, AHR ligands
(astrocyte function)

* MAMPs (LPS, PGN)

Neuroactive molecules

* Intestinal neurotransmitter biosynthesis
* Regulation of neurotransmitter signaling

Neuronal signaling
*Vagal nerve stimulation

immune regulation)
Yﬁ’%

Gul microbiota

Central nervous system

Neuroendocrine signaling

* HPA axis (microbiome
composition, intestinal
permeability/motility,

Gut Microbiome and Innate Immune System in the CNS

Tissue inflammation, injury and repair

Tt (IFNy), T2 (L), Ty 17 (L178), T, (1L+10)

Neurogenesis
+ Ly6C* monocytes

Neural development and connectivity

*|L-17A (cortical development)
* |FNy (neural connectivity)

e

Microbial-derived molecules
+SCFAs
» MAMPs (PSA, TLR and NLR ligands)

Immune pathways impacted

+ T, differentiation

+T,,17 differentiation

* Antibody production

+ Antigen presentation

+ Mononuclear phagocyte function

Peripheral
immune system

Debbie Maizels/Springer Nature
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.

A 70% of the immune system is located in the Gltract

A Interaction between the gut microbiome and the gut wall determines the health

and development of the adaptive immune system

A Evasion of microbial species through the permeable gut wall into systemic

circulation can initiate autoimmunity, in hosts with a genetic predisposition

Unhealthy Gut =Unhealthy Immune System = UNHEALTHY US
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of the Gut Microbiome

A Anxiety/Depression

A Autism Spectrum Disorders
A Par ki Discasae 0 s
A Multiple Sclerosis

A Al z he iDsease 0 s

A Chronic Fatigue Syndrome

555,56,57,58,59,60,61
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Chronic Prostatitis
Chronic Pelvic Pain
Visceral Pain
Migraine

Fibromyalgia

TS SH T S S

Arthritis




g ke ANew Map of Neur

Central Nervous Endocrine System
System

Adrenal
glands

Cortlsol

Peripheral Nervous
System

Intestines

40, 41,42,43,44,45
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TR Adaptive Immune System
When Things Go Wrong

A Autoimmunity is a condition where the adaptive immune system is attacking
its own healthy cells andtissues

A Autoimmune Disease is the result of the aberrantimmune response
A About 5%of the population suffers from an autoimmune disease

A Examples of Autoimmune Disease:

-

Multiple Sclerosis

Rheumatoid Arthritis

Systemic Lupus Erythematosus
Sjorgren's

Ha s hi nThytowliidss

—_( = =—C =
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Prrexarancenter - Adaptive Immune System

Depression Model

Depression

Activation of

5-HT, DA, BDNF m
immune SP, IDO, glutamate T
s ROS, TRYCATs T
response ==
Microglia
Astrocytes
Macrophages

_________ = Neuroinflammation

ANS/ i T fo-- TN u e
-6
HPA axis : (=] 1 EI

\
"""""""""""" N I-1 © ~

“~. Inflammasome _-~

NE, E, DA =
Mature T cell stimulation % suppression

e .. ] Lo

IFN-
Naive T cell /
ot | Z D\ IL-2 e ——————— !
i IL-1, IL-6, TNF-a, INF | ~——— Y& (@) p— | Th1Th2 |
""""""""""""""" " | Th3Th17 s ]

Chemokines

NK cells
Cortisol, GRs moacrophages / et \ _ IR
monocytes -
Prostaglandins & nertrophills IEN-y Igs TGF-8
"n-2

\ J \ J
\l |l

Innate immunity Adaptive immunity

Acute-phase proteins E \ Treg
‘Zl DCs -4 @ n-12 oot
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Microglia- T Cell Equilibrium

5. Neuron

Degeneration

Post-translationally modified

1. Self-antigen CNs-reactive
4. Mlcroglla f-ant g S

Accumulation Infiltration

s S T T e R

4 -

Proliferation

Desialylated AP°E CSF1/L34 /
el e 88' o200 Fucosylated

h myelin

ic3b. q
B-glucan

iC3b

Fibrinogen
PAMPs/DANMPS 4
cx3cL

6. Microglia - T cell equilibrium

69



T eeraneat=r - Autoimmune Encephalopathy

Extends beyond the recognized clinical and radiological spectrum of

ol 1 @b e p h drcludésia suldacute or insidious onset of:
/A Confusional state A Ataxia \
A Psychosis A Eyemovementproblems
A Delirium A Nausea
A Memory loss A Vomiting
A Hallucinations A Inappropriate antidiuresis
A Movement disorder A Coma
A Sensory or motor complaints A Dysautonomia or hypoventilation
A Seizures
\A Dyssomnia /
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What Is Autoimmune Encephalopathy of Infectious Etiology?

N/ )

Clinical Presentations Infectious Etiologies

A Neuropsychiatric symptoms A Streptococcus

A Chronic headaches A Mycoplasma Pneumoniae
A Sensory or motor complaints A Bartonella

A Seizures A Toxoplasmosis

A Dyssomnia A Influenza

A Chronic Fatigue A Babesia

A Fibromyalgia A Borrelia

A Dysautonomia A Epstein Barr Virus

N DN /
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You don't get lunch.

Autoimmune Mechanisms

Epigenetics

She thought I was you
and fed me twice.

Molecular

o0
28 N
Mimi Host-pathogen (8(9 %Q
imicry @

Epigenetic modifications
in pathogens

during infection @ Qﬂ
[ Al

Host T Pathogen
i
DNA melhylation Ep'g°"m:ﬁgs;°““°“s DNA methyaton
Histone modification " Histone modification
Noncoding RNAs T oy pehcgens Noncoding RNAs

Borrelia burgdorferi persisters

Blood brain barrier
EEmssmsmEs

Bystander

Activation

CNS
Oligodendrocytes
©  Cytokinesand
Infection — 7 Chemokines release

Myelin : 10
Myelin Y

deS"u(llOﬂ
Auto-reactive o oMlgration of
Tcells

auto-reactive T cells

¥ TceII
* B cell 112

Second # ONK o Tnnate : ._‘L/ Auto-reactive

infectious o response >+ Bystander 1cells
event TNF-a  activation :
Periphery
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A Mitochondria are evolved to sense all of the chemical, physical and microbialthreats

according to the induced changes in electron flow available for normal metabolism

A Mitochondria are located at the hub of the wheel of metabolism
A Mitochondrial proteome is regulated according to tissue- specific needs, responds to

injury, food quality, exercise, environmental pollution, and coordinates COR

A Contains 1300 proteins tailored to meet the needs of each different cell type, and

catalyze over 500 chemical reactions in metabolism

A Mitochondria represents the frontlines in cellular defense and innate immunity
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Cell Danger Response

\
$

Mitochondrial Dysfunction

Circadian, autonomic, and
neurocendocrine control of
Integrated oxphos,
aerobic glycolysis,

oxdative CDR3
Phosphorylation =
. b Healing and
Apoptosis, No =
atrophy, Deened Aging Cycle
autoimmunity SIGLECs &
: - 7'  Sia-SAMPs y
excitotoxicity, ..g es
chronic pain, Persistent
neurologic & release of C P2 c D R2
psychiatric DAMPSs &
symptoms DARMSs Yes Yes
Aerobic
Glycolysis
Increased SIGLECs
and Sia-SAMPs
Cancer -

Dominant and recessive
blocks to replication
arrest and senescence

and glycolysis Pollution
CDR Off: e er— s~
eATP decreased ~p3 Mage CDR On:
: - . Healthy \ eATP increased
g'ﬁerlenhahro‘::’ Deve Iopme nt Cell loss, excitotoxicity
evelopme .
& Remodeling Cycle W& Containment &

Restorative Sleep
Adaptation and Recovery CDR1 ciycolysis

Yes

\ Mechanical strain

- . QwiaSts = ]
+ sunlight
Proliferation

New information,
Stress, Injury,
Toxins, Infection,
Adjuvants, Metals,

Innate Immunity

Apoptosis,
efferocytosis,
necroptosis,
necrosis,
phagocytosis

Excess metabolic or
structural damage

CP1

Mis-repairs: calcification,
granulomas, gliosis,
fibrosis, scarring

Senescence

Excess DNA damage
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A Chronic activation of CDRalters both the physical habitat of the distal Bowel and the

availability of resources in the form of dietary nutrients

A Theincrease in oxidizing conditions associated with the CDRin thegut lining lead to

changes in the uptake, intracellular processing of different metabolites leadingto:

An increase in gluten sensitivity

Alteration in permeability and species composition

Dysbiosis with alternated diarrhea and constipation

Changes in behavior resulting from communication abnormalities between the
ENSand ONS

> WP
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A Abnormal mitochondrial morphology in muscle biopsy tissue and defects in aerobic
metabolism not characteristic of muscle disuse was seen in patient diagnosed with ME/CFS

A Evidence of Lowered ATPproduction, impaired oxidative phosphorylation and mitochondrial
damage

A Increased levels of pro-inflammatory cytokines, such asinterleukin-1 and tumor necrosis
factor-U and elastase, and increased O&NS may inhibit mitochondrial respiration, decrease
the activities of the electron transport chain and mitochondrial membrane potential,
increase mitochondrial membrane permeability, interfere with ATPproduction and cause

mitochondrial shutdown
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Int J Mol Sci. 2019 Feb; 20(3): 765. PMCID: PMC6386947
Published online 2019 Feb 11. doi: 10.3390/ijms20030765 PMID: 30754674

Mitochondrial Dysfunction in Skeletal Muscle of a Fibromyalgia Model: The
Potential Benefits of Melatonin

Gaia Favero,"'T Francesca Bonomini,1'2"r Caterina Franco,1 and Rita Rezzani!2"

Home / Current Molecular Medicine, Volume 16, Number 2 ° 7 orinformation * Article notes » Copyright and License information Disclaimer

Fibromyalgia and Bipolar act Go to: (@

Disorder: Emer ging tyalgia syndrome (FMS) is considered a musculoskeletal disorder associated to other symptoms
E P idemiolo gl cal Associations ng chronic pain. Since the hypothesis of FMS etiogenesis is consistent with mitochondrial
and Shared Patho p hyS iolo gy ction and oxidative stress, we evaluated the pathophysiological correlation among these factors
1g some proteins involved in the mitochondrial homeostasis. We focused our attention on the roles of

g‘;‘ztsgsci‘:;z'taﬁoEcj‘::kM':dIg"::svgfur:: ’ Zi\'&%f’ef;'z'\gigz;ef fg_‘;a?:za';;":' some proliferator activated receptor gamma coactivator-1alpha (PGC-1a), mitofusin2 (Mfn2), and
Publisher: Bentham Science Publishers me Q10 (CoQ10) in reserpine-induced myalgic (RIM) rats that manifest fibromyalgia-like chronic

SpEeVIoUS ariicle Viewitdt J Biol Regul Homeost Agents. 2017 Jan-Mar;31(1):17-20. 18 the pathOphySiOlOgy of

FMS. In fact, their

tochondrial homeostasis.
Di Tommaso Morrison MC', Carinci F2, Lessiani G3, Spinas E*, Kritas SK5, Ronconi G8, Caraffa Al7, Conti P8. toms of this disease and

Mctract | meceien... = Fibromyalgia and bipolar disorder: extent of comorbidity and therapeutic implications.

Fibromyalgia (FM) is a prevale
fatigue, sleep disturbances ar (4 Author information

frequently co-occur in individi

remarkable phenomenologic: Abstract

was carried out in the Pubme . . . i . ) ) i
pertaining to the epidemiolog Fibromyalgia (FM) is a syndrome that affects muscles and soft tissues. Presenting symptoms include chronic muscle pain, fatigue, sleep

Toront simmits = emde=i= 0 problems and psychological symptoms, including depression and anxiety. There exists strong evidence of a comorbidity between FM and
Bipolar Disorder (BD). In this study, papers from 2006 to February 2016 that examined the comorbidity and etiological similarities of FM and
BD were reviewed, as well as the therapeutic implications of these findings. The reviewed articles showed that an adequate psychiatric
screening for BD is recommended in FM patients with depressive symptoms, in order to decrease administration of antidepressants for BD,
due to the lack of proven efficacy, and to limit antidepressant-induced mania. Alternative therapies, such as agomelatine, memantine and
psychotherapic treatment should be considered.
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AEiensel | Decreased mitochondrial
ROS biogenesis
~
: ) ( Increased
Increased proinflammatory )
. cytokines 1 Reduced OXPHOS mitochondrial
(IL-1, IL-6 and TNF-q) RS eI
|8 ~ Activation of
DEPRESSION - N apoptotic factors Apoptosis
Decreased antioxidant enzymes (BAX and BAK) y
— (glutathlones:zerglxlde - ( Impaired translation of
ismutase and Catalase >
= 5 _{ mtDNA damage mitochondrial ETC
L complex proteins
Increased
nitrosative stress Decreased ATP
o) nroduction

dysfunction
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A Results have shown asignificant rise in

mitochondrial superoxide, indicative of a state of i D38 _’icaﬁ‘
LEr .
oxidative stress in Lyme borreliosis patients. :
A Evidence of a significant decrease in levels of — 3 —
/ \ Pro-Inflammatory
/, g | L Cytokines
2

cytosolic ionized calcium in PBMCs. , .

: (;‘ysteiné I @
Vo

A These imbalances could cause oxidative stress, l
depolarization of the mitochondrial membrane, i 3 /
iGlutathione =
€SS

disruption of intracellular communication, anda

release of pro-inflammatory cytokines

b ..
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Hbromyalgia
PANSPANDAS \ l / MECFS
it
onoe Neurol | matory S =
TickBome
. ROTS
\ J
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Our Model

l

1. Find the
Origin/Etiology

N~

A Virus

A Bacteria

A Mold Toxins

A Pesticides & Herbicides
A Injury

A Trauma/Abuse/PTSD

N

l

2. ldentify Aspects

of

Dysfunction

Immune

)|

Innate Immune System
—

a7

Epigenetics

Molecular mimicry
Microbial Persistence

DAM Ps/
DAMP . .
N A Microglia PAMPs
A Mast Cells —
A Astrocytes
PAMPs \_ Cytokines

Chemokines

To o o o

Bystander Activation

A NAD IV
A CoQ10
A TruNiagen
A Interm ittent
Fasting J
<4
4 Testing: L
A Viral Titers - )
A IGENEX, TLab, Avise, Tesiing:
g A Mycotoxin Panel A MastCell IV Protocol
11 ) Iy!
/Treatm ent: /Treatm ent:
A Antibiotics, Antifungals A Minocycline
A Antivirals A H1 & H2 blockers
A Toxins Chelation A LDN
A Psychotherapy A Ketotifen
\_ N

Q‘QS Y

KO

< -4
Testing:
A Cunningham Panel
A CellTrend
A Immunoglobulin

<

Treatment:

A 1Vig
A Rituximab
A Plasm apheresis
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|dentify the issue:
Eliminate DAMPs & PAMPs

Identify and eliminate DAMPs and PAMPs and other etiologic and perpetuating agents
I

l { Patient History ]
\ 4 l A 4
[Autoimmune [ Psychological [ Metabolism [ Ischemial [ Allergies
' v
A Celiac Disease A Physical Abuse A Thyroid A POTS A Food
A Hashi mot o6s A Emotional Abuse A  MTHFR A OA A Environmental
A Sjogrenéds A Grief A Metabolic Syndrome A Medications
A PANSPANDAS A PTSD —0, v /
| :ﬂ Testing l= l

I I [ |
Antibodies Testing Psychotherapy Hormonal Panel Tilt Table Test Testing for MCAS
Cunningham Panel Genomic Testin MRI lgG, IgE testin
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|dentify the issue:
Eliminate DAMPs & PAMPs

Identify and eliminate DAMPs and PAMPs and other etiologic and perpetuating agents
I

l Patient History ]
[ Toxins I [ Pathogens I [ Dysbiosis I [ Hypoxia I [ Medication |
'
A Molé A Spirochetes A Intestinal Permeability A  Sleep Apnea A Opioids
A Heavy Metals A Parasites A sBO A Antibiotics
A Pesticides A Bacteria A SIFO/Yeast A PPl
A Herbicides A Viruses T—, ¥ / A NSADS
l > Testing ': |

= [
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# THE KAPLAN CENTER Beighton Score Ehlers Danlos Syndrome

The Beighton Score

* A popular screening technique for
hypermobility.

* Requires the performance of 9
maneuvers.

* A point is gained for each movement
that the subject can positively
perform.

* A minimum of 3 points to be
considered mildly hypermobile.

* A maximum of 9 points would
indicate extreme hypermobility.

* Is easy and quick to perform, even in
large populations.

* Movements 1-4 are performed on
both the right and left sides of the
body. Total = 9 possible points

“Hypermobility Syndrome”, Rosemary Keer & Rodney Grahame, (2003)
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A Formal testing for POTSis done under the supervision Postural Orthostatic Tachycardia Syndrome

of aphysician with atilttable test.

Symptoms = How To Treat It
A Testing can also be done in the office or athome: : | G Fieals & Fower
Q Z’}’ Q Z:}.’ i o Carbohydrates
A After lying for 5 minutes, thep a t i leood péessure Dizess sweatng | | Bewe
and heart rate will be measured. This will be repeated @ , 27| G AvoidCatiene
i j ipe Sench | €D VA
upon standing, and at 3, 5, and 10 minutes. Mt
Chest Pains | Avoid
A Thetest is positive for POTSwhen there is an increase & Palpiations | ! g
| DRJOCKERS cox

in heart rate of 30 BPM in adults and 40 BPMin

children and adolescents.
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Treatment for POTS

Postural Orthostatic Tachycardia Syndrome

for Integrative Medicine

A Water intake

A Salt pills Symptoms How To Treat It

A Compression clothing — .
Q Z’} § Zi}.' = Carbohydrates

A Exercise Dizziness  Sweating 1 [~ [ncrease

A Beta blockers

A Fludrocortisone

A Midodrine

A Quinton water

f \
(e ) Q .’t.
i o

Fatigue  Shortness
of Breath

Chest Pains
& Heart
Palpitations

& Avoid Caffeine

~ Increase

d
S Salt Intake

e

‘

Avoid
Prolonged
Standing

DRJOCKERS,cox
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®mexaeancenter  Testing: Heavy Metals Panel

TOXIC
RESULT REFEREMNCE WITHIN
pgig creat IMTERWAL WEF ERERSCE | OUTHIDE REFEREREE

Alorminum LA 17 - £ —
Arbmoany = = dl = u_x
Ao L 10 < S0 -—
Barium Bz 2.1 “ —
Beryllium H=15]] = di =
Bisrmuth Bil .3 < [ -— |
Cadimiarm s 0.4 < 1 — . _ |
Cusium () 6.8 < 10 — |
Hizdoliciem e ] == di . 0.d
[IESSTH (Fa)l 12 N 2
hercury R 9.2 = &
Mk | (M} 2.5 = 10
Palladiom HE = di 5 .15
Plalirnum HE s = di N .l
Talluriurrs Ted = di = o.b
Thalliurn HLLK n.2 N o.5
TS L = dl = o.035
Tin 15n) 1.6 N E]
Turagsten G o2 - (L
Liramnium H] = di = .04 ] ) —

RESULT REFEREMNCE

mgidL INTERWAL 250 15D [ran]  +i5D s2sD

Creatir e 20.5 Sh- it ——
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Testing: Mycotoxin Panel

Not Equivocal Prasent It
Cods Test Specimen Valus  Result Pressntif If greater or
leza than  bstwsen  aqual
EESO1 Ochratoxin A Urine 1.67700 Not 1.8 ppb 1.8-2.0 2.0 ppd
ppb Present Ppb
EBS02 Afatoxin Group (B1,62,G1.G2) Urine 281900 Present 0.8 ppb D.8-1.0 1.0 ppd
ppb PpD
EES03 Trichothecene Group (Macrocyclic): Roridin A, Roridin £, Rordin H, Roridin L-2, Urine 0.07100 Present 0.02ppb  0.02-0.03 0.03 ppb
Verrucann A, Verrucarn J, Satratoxin G, Satratoxin H, Isosatratoxin F ppb PPD
EB510 Glotoxin Derlvative Urine 428600 Present 0.5 ppb D510 1.0 ppo
ppL PpL
OCHRATOXIN = AFLATOXIN = GLIOTOXIN = TRICHOTHECENE ]
B0 ~ 5 20 > 025
@ 72012 @ dpaf i s =1 -!;;l_f«?? 1796 @ D4 o1
3 Isa & |zpm e[ & TEY hgd ) & % bosgd OO
IETLETE (nmry e R WE Deme? opist
o * : o 0 0 0 |
il i T DD DD R gl o B2 DD
R R FErooooL TSI LOSS TSN
ST FPIFIEL S LS FIIL SIS LPIFIEL S FLSFFIEL
FIFesy"Fgs&HT e “"F&L e "Fs&T e "FgEYT
Coleclion Date Collection Date Colleciion Date Collection Date
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Mycotoxin

Mycotoxins

Transmission

Health Impact

Aflatoxins: B1, B2, G1,G2, M1, M2
Ochratoxins A

Trichothecenes (T-2, Deoxynivalenol,
diacetoxyscirpenol (DON),Satratoxin)

Gliotoxin

Patulin

Zearalenone

h 112,113,114,115

A Peanuts and peanut products, corn, wheat,
rice, cottonseed, nuts, eggs, dairy products,
figs

A Water-damaged buildings

A Cereal grains (wheat, barley, oats, corn), dry
beans, moldy peanuts, cheese, coffee,
raisins, grapes, dried fruits, wine
Water-damaged buildings

b

Corn, wheat
Water-damaged buildings
Biologic warfare

Water-damaged buildings
Gl Tract infections

To To o To Do

Apples, apple juice, wheat, moldy feed

Corn, hay

Hepatotoxicity, bile duct hyperplasia, hemorrhage of intestinal tract and
kidneys, carcinogenesis (liver tumors), immunotoxin, mutagenic, neurotoxic.

Nephrotoxic, liver damage, teratogenesis, kidney tumors, neurotoxic,
immunotoxin, class 2B possible human carcinogen

Neurotoxins, Immunotoxin, Digestive disorders, oral lesions, hemorrhage of
stomach, heart, intestines, lungs, bladder, kidney, edema

Immunotoxin, cytotoxic, genotoxic, apoptotic cell deathinducer

Brain and lung edema, lung hemorrhage, paralysis of motornerves,
convulsions, carcinogenesis

Estrogenic effects (edema of vulva, uterine enlargement), testicular atrophy,
enlargement o0 mammary glands, abortion



¥ renanceer Treatment of Mycotoxicity

Remediation

A The most important component of treatment is complete avoidance of

further exposure to the water-damaged environment

A In addition to all items contaminated by these environments




¥ renanceer Treatment of Mycotoxicity

A Shoemaker Protocol

A Sequestering Agents:
@  Cholestyramine
@ Clay

0 Chlorella
0 Charcoal

Glutathione, antioxidants

To o

Amphotericin BNasal spray: 5mg capsule in 24cc distilled
water with LoxaSperse & EDTA1%. Irrigate nostrils BID

A Probiotics

o

Hypoallergenic Diet
A Saunasand Exercise
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Lyme ImmunoBlot IgM Serum
IGX Criteria: Positive
CDC/NYS Criteria: Positive

L a2l

[REVISED REPORT: EFFECTIVE APRIL 10, 2019]

Lyme ImmunoBlot IgM delects anlibodies 1o B. burgdorferi strains and

species
Band (kDa) 23* 31 34 39* 41* 93
Intensity + - - - ++ -
Band Intensity: Positive: + 10 ++++, Indeterminate: Ind, Negative: (-}
INTERPRETATION IGX CRITERIA CDC/NYS CRITERIA
2 or more of the starred 2 or more of the following bands
Positive bands are present (+): 23", are present (+): 23*, 39%, 41* kDa
31*, 34*, 39*, 41* kDa
Negative Does not meet IGX crileria for a Does not meet CDC/NYS criteria for

positive. a positive.
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Treatment of Lyme Disease

N

=

N

=

N

A Fluoroquinolones

SPIROCHET
FORM

\_\(4’{

-

%S SN

lyme disease

INTRACHLLULAR EXTRACHLULAR L-FORM/ CYSTIC
A Doxycycline A Cephalosporin | | A Flagyl
A Macrolides A Penicillin A Tindamax

A Disulfiram
A Dapsone
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DAPSONE

DISULFIRAM

A Effective treatment against slow growing,
intracellular persister bacteria like leprosy

A Anti-parasitic properties (Babesia)

A Patients report significantimprovements
in Lyme and Babesia related symptoms

A Hasanti-inflammatory effects in

autoimmune conditions

A Novel potential treatment for chronic Lyme
Borreliosis

A Has anti-mycobacterial properties

A Anti-parasitic properties (Babesia)

A Has been recognized to have anti-cancer
agents, and reduces plaque-burden in a

mouse model of Al z h e diseasa 0 S
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o o Io Do Do Do I

Glutathione

N-acetylcysteine

Methylated Bcomplex (MTHFR)
IV Vitamins

Epsom Salt Baths

Infrared Sauna

Dry Brushing

Treatment of Lyme Disease

Detoxification

To T To o To I

Gentle Exercise

Acupuncture

Magnesium citrate/taurate/glycinate
Activated Charcoal

Ultra Binder/ Gl Detox
Hypoallergenic Diet/Detox food plan

Lymphatic Drainage



et Testing: Bartonellosis

Target Method Result

gomrag e 1 ki Your result is: Positive
in situ hybridization and

B. henselae 235 rRNA Confocal Laser Microscopy

(Research U
(Reference value i

)nly)

REPRESENTATIVE IMAGES I AL

Images obtained using a Confocal Laser Microscope.
Images ©&TLab Inc. All nghts reserved.
Comments: strongly positive for intra- and extra-cellular location




