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Objectives

• Brief review of mitochondrial anatomy 
• Discuss emerging model of mitochondrial 

metabolism
• Review transcriptomics of mtDNA in 

chronic inflammatory response
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Energy 
Metabolism

• Mitochondria are about 0.5–1 mm 
in diameter and up to 7 mm long.

• Mitochondria is located in all cells 
but skeletal muscle, brain and 
kidney will have a larger number 
of mitochondria.

• Mitochondria has it own Genome 
and DNA

• Capable of self dividing when 
needed

• Responsible for making ATP to 
fuel cells, organs, muscles, and 
brain.
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Mitochondria Structure

Mitochondria have two 
membranes, each composed of a 
phospholipid bilayer. The two 
membranes are quite distinct in 
appearance and in physio-
chemical properties, thus 
determining the biochemical 
function of each membrane.

• Outer membrane 
• Intermembrane space
• Inner membrane 
• Matrix
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Mitochondria Functions

• Synthesize ATP in a process called oxidative 
phosphorylation. 

• Involved in calcium homeostasis in the cell 
• Promote cell growth and also signal 

transmission
• Responsible for cell death in case of trauma
• Generate oxidative radicals during energy 

formation
• Support nerve conduction by helping 

neurotransmitter release
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Mitochondria TCA Function

• Mitochondria synthesize 
adenine triphosphate or ATP 
from adenosine diphosphate 
ADP and inorganic 
phosphate in a process 
called oxidative 
phosphorylation. 

• The citric acid cycle or krebs
cycle breaks down pyruvate 
from glucose and the beta 
oxidation spiral breaks down 
fatty acids from fats. 

Lehninger Principles of Biochemistry. 5th Edition. Chapter 15 : The Citric Acid 
Cycle.
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Additional Mitochondria Functions

• Signaling through mitochondrial reactive 
oxygen species

• Cellular Apoptosis-programmed cell death 
• Calcium signaling (including calcium-evoked 

apoptosis) 
• Certain heme synthesis reactions
• Steroid synthesis 
• Hormonal signaling
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Mitochondrial Imbalances

“Whether they appreciate mitochondrial disorders or not, practicing 
clinicians see patients with mitochondrial impairment virtually every day 
in their clinical practices.” 
As noted in the popular article by Pieczenik and Neustadt. Pieczenik SR, Neustadt J. Mitochondrial dysfunction and molecular 
pathways of disease. Exp Mol Pathol. 2007;83(1):84-92

“Clinical disorders associated with mitochondrial dysfunction include 
schizophrenia, bipolar disease, dementia, Alzheimer’s disease, 
epilepsy, migraine headaches, stroke, neuropathic pain, Parkinson’s 
disease, ataxia, transient ischemic attack, cardiomyopathy, coronary 
artery disease, chronic fatigue syndrome, fibromyalgia, retinitis 
pigmentosa, hypertension, diabetes mellitus, hepatitis C, and primary 
biliary cirrhosis.”
Kozlov AV, Bahrami S, Calzia E, et al. Mitochondrial dysfunction and biogenesis: Do ICU patients die from mitochondrial failure? 
Ann Intensive Care. 2011;1(1):41.
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More than Energy Production?
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CIRS in context of CDR

CIRS
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CIRS in context of CDR
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CIRS in context of CDR
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Final Thoughts: 
‘Omics and The Failure of Functional Medicine

• Mitochondria are the brains of the cell
• Predictable alterations in genomic and 

metabolomic expression occur in 
response to cellular threats

• Abnormal patterns become fixed despite 
resolution of threat

• Treating metabolomic shifts will not return 
mitochondria back to healthy state
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Chronic Inflammatory Response Syndrome (CIRS): 
A Mitochondrial Based Disease

• Biotoxin based illness
• Chronic-lasts more than 6 months
• Innate immune response to antigen detection without 

presentation
• Multi-system, multi-system illness
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CIRS

• Abnormal proteomics
• Abnormal transcriptomics
• Abnormal regulation of immune functions
• Abnormal regulation of hormonal function
• This disease is all around you!
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At least 30 biotoxins induce CIRS: 
80% Patients Suffer from WDB

• Beta glucans
• Mannans
• Spirocyclic drimanes
• LPS
• Actinomycetes
• Hyphal fragments
• Cell wall fragments
• Bioaerosols
• Endotoxins
• MVOCs

• © R Shoemaker MD 20167

• Mycotoxins
• Mycolactones
• Hemolysins
• Proteinases
• Gram (+) and G (-) bacteria
• Particulates (small, fine, ultra)
• Conidia
• Protozoa
• ( 2015 SM Medical Consensus)

Note: All biotoxins target the Sarcin Ricin Loop in Ribosomes to 
disrupt proper protein formation
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DRB1 DQ DRB3 DRB4 DRB5
Multisusceptible 4 3 53

11/12 3 52B
14 5 52B

Mold 7 2/3 53
13 6 52A, B, C
17 2 52A
*18 4 52A

Borrelia, post Lyme 
Syndrome 15 6 51

16 5 51
Dinoflagellates 4 7/8 53

Multi Antibiotic Resistant 
Staph epidermidis 

(MARCoNS) 11 7 52B
Low MSH 1 5

No recognized significance 8 3,4,6
Low-risk Mold 7 9 53

12 7 52B
9 3/9 53

Who is At Risk? The 20%
Poor Antigen Presentation and Innate Immune Dysfunction
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CIRS- A wealth of biomarkers all confirmed

• About 25 papers; over 10,000 patients (peds too)
• Multi-site confirmation; 25 docs certified

– About 100 in pipeline

• Ancillary data confirm; therapy adds needed weight: pulmonary 
HBP; restrictive lung disease, interstitial lung disease; volumetric 
CNS measurements; MR spectroscopy; transcriptomics; 
gastroparesis; T reg abnormalities in acquired and thymus derived; 
proteomics; HLA; VCS

• Protocols (ending with VIP) showing correction of proteomics, 
genomics and CNS atrophy

• © R Shoemaker MD 2017
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No difference in Clinical Presentation
between CIRS-WDB and other biotoxin illnesses (PLS*)

• Mold (think water-damaged buildings)
– Don’t ever forget endotoxin and actino

• Dinoflagellates (Pfiesteria, ciguatera, Chattonella, Karenina)
• Apicomplexans (Babesia, Sarcocystis and Eimeria); Lyme 

too
• Cyanobacteria (Microcystis, Lyngbya, cylindrospermopsis)

© R. Shoemaker, MD 2017
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Return to CIRS: Tools you will need

• Symptoms-cluster analysis
• PFT, diffusion capacity;  EKG and stress echo; 

VO2 max; VCS
• NeuroQuant
• Transcriptomics
• Interventions confirmed to work

• © R Shoemaker MD 2017
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Biotoxin symptoms clusters

• Fatigue, weak
• Headache
• Aches, cramps
• Unusual, sharp, claw, 

electrical
• Light sens, redness, 

blurring, tearing
• SOB, cough, sinus
• Abdominal pains, 

secretory diarrhea, 
constipation

• © R Shoemaker MD 2017

• Joints, AM stiff
• Exec. cognitive memory 

concentration. Word 
assimilation, confusion, 
disorientation

• Mood, appetite, sweats, temp 
regulation, weight gain

• Thirst, pee, shocks
• Numbness, tingling, taste
• Vertigo, tremor, skin
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1. Symptom	Questionnaire
2. Laboratory	Evaluation

a. Proteomics
b. Functional	Labs
c. HLA	Sequences
d. Infectious	Disease	Markers

3. Visual	Contrast	Study
4. Complete	History	and	Physical	Exam
5. Exposure	History

Initial	Screening

Verification

1. Tier	1:	All	3
a. Known	Exposure
b. Differential	Diagnosis	– Rule	out	other	causes
c. Positive	symptoms	in	8	of	13	clusters

2. Tier	2:	3	of	6
a. Fail	VCS																		d.	ACTH/Cortisol	imbalance
b. Presence	of	HLA				e.	ADH/Osmolality	imbalance															
c. Elevated	MMP	9			f.	Low	MSH

3. Tier	3:	Confirmation	2	of	3
a. Symptom	improvement
b. Pass	VCS
c. Resolution	of	laboratory	values

Diagnostic	Refinement

1. Lyme	disease
a. Nanotrap urine	antigen	test
b. Two	tier	ELISA	&	Western	

Blot
2. ERMI	Home	Mold	Test
3. CardioPulmonary Exercise	

Tolerance	Test
4. Brain	MRI	NeuroQuant
5. Transcriptomics

Biotoxin Evaluation	Process
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Objective Testing from Neurotoxicology

Visual Contrast Sensitivity (VCS)
§ used over 40 years by US Air Force 

and in studies of non-biological 
toxicants

§ Reproducible, reliable, portable, 
non-invasive, cheap!  

§ Just about the best marker beyond 
day 4 of biotoxin-
associated/cytokine illness

With Permission from Ritchie Shoemaker, MD.  2014. 
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Acute Lyme: All Cases
Before Any Treatment
& After All Treatment
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Visual Contrast Test

www.Survivingmold.com
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Proteomics: The New Language of Inflammation

• Lowering levels of inflammagens: C3a, C4a, MMP9 and TGF beta-1
• Correct hormonal dysregulation
• Deal with auto-immunity
• Improve capillary hypoperfusion
• Eradicate commensal staphs
• Correct cellular immunity
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The Biotoxin Pathway

High levels of cytokines produce flu-like 
symptoms: Headaches, muscle aches, fatigue, 
unstable temperature, difficulty concentrating 
and more.  High levels of cytokines also result 
in increased levels of several other immune-
response related substances, including TGF B-
1, MMP-9, IL-1B, and PAI-1.  MMP-9 delivers 
inflammatory elements from blood to brain, 
nerve, muscle, lungs, and joints.  It combines 
with PAI-1 in increasing clot formation and 
arterial blockage.

Inflammation-related
symptoms

Reduce
d

MSH

Hypothalamus

VI
P MSH

AVP

Leptin
recepto

r Damaged leptin 
receptors lead to 
reduced production 
by the 
hypothalamus of 
MSH, a hormone 
with many functions.

In genetically susceptible people, biotoxins bind to pattern 
receptors, causing continuing, unregulated production of 

cytokines.

Dendritic 
Cells

HLA-DR

Surface 
Receptor
s (Toll; 
C-type 
lectin; 

mannose 
& others)

Increased Cytokines
Increased Leptin

Fat cells then 
produce more 
leptin, leading to 
obesity (which 
doesn’t respond 
to exercise and 
diet).

Excessive 
cytokine levels 
can damage 
leptin receptors in 
the 
hypothalamus.

Body acquires
biotoxins or 

toxin-producing 

organisms from 

food, water, air, 

or bug bites

Biotoxin
(HLA 

susceptible)

Biotoxin(HLA susceptible)

Biotoxin

Remova
l 

from 
the

bodyIn most people, 
biotoxins are 
either removed 
from the blood 
by the liver or 
attached by the 
immune 
system, broken 
down, and 
excreted 
harmlessly.  In 
people who 
don’t have the 
right immune 
response 
genes, however, 
biotoxins can 
remain in the 
body 
indefinitely.

Nerve 
cell/axon

Biotoxins have direct 
effects, including 
impairment of nerve 
cell function.

Resistant Coag-negative 
Staph Bacteria

Colonies of MARCoNS with resistance to multiple 
antibiotics may develop in biofilm or mucus membranes.  
The bacteria produce substances that aggravate both 
the high cytokine levels and low MSH levels.

Reduced ADH
Reduced MSH can cause the pituitary to 
produce lower levels of anti-diuretic 
hormone (ADH), leading to thirst, frequent 
urination, and susceptibility to shocks 
from static electricity.

Reduced 
Androgens

Reduced MSH can cause the pituitary to lower its 
production of sex hormones.

Changes in Cortisol 
and ACTH levels

The pituitary may produce 
elevated levels of cortisol and 
ACTH in early stages of illness, 
then drop to excessively low 
levels later.  (Patients should 
avoid steroids such as 
prednisone, which can lower 
levels of ACTH)

Sleep 
DisturbanceProduction of melatonin 

is reduced, leading to 
chronic, non-restorative 
sleep.

Chronic Pain
Endorphin production is 
suppressed.  This can lead 
to chronic, sometimes 
unusual, pain.

Gastrointestinal 
Problems

Lack of MSH can cause 
malabsorption in the gut, 
resulting in diarrhea.  This 
is sometimes called “leaky 
gut” and resembles (but is 
not) celiac disease.  IBS is 
often present.

White blood cells lose 
regulation of cytokine 
response, so that recovery 
from other illnesses, 
including infections 
diseases, may be slowed.

Prolonged 
Illness

c R. Shoemaker, 2011

Split Products of
Complement Activation

C4a:  capillary hypoperfusion
C3a:  bacterial membranes

Immune System Symptoms

Patients with certain HLA genotypes 
(immune response genes) may develop 
inappropriate immunity.  Most common 
are antibodies to:
-Gliadin (affects digestion)
-Cardiolipins (affects blood clotting)
Treg cells:  Pathogenic T cells

High cytokine levels in the capillaries attract white 
blood cells, leading to restricted blood flow, and lower 
oxygen levels.  HIF stimulates VEGF and TGF B-1.  
Reduced VEGF leads to fatigue, muscle cramps, and 
shortness of breath (may be over-ridden by 
replacement with erythropoietin).  TGF B-1 changes 
cell type and interacts with Treg cells.

Capillarie
s

HIF

Increased Cytokines
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CBC and CD 57
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> 332
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Proteomics



smhs.gwu.edu

Alternate Complement 
Pathway
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Back to the brain

• Are executive symptoms telling us about abnormal brain 
structures?

• Brain physiology? Capillary!
• What we need is a dynamic imaging study that 

correlates with symptoms and physiology!
• And we have one: NeuroQuant

With Permission from Ritchie Shoemaker, MD.  2014. 
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Volumetric Brain Imaging

• Volumetric study of 11 brain regions
– Can expand to 15
– Changes over time key

• FDA cleared in 2007
• Software added to MRI of brain
• Takes 10 minutes ($96)
• Reproducibly reliable 
• Controls data sets available

With Permission from Ritchie Shoemaker, MD.  2014. 
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What do changes from normal in VBI mean?

• Changes in volume
– Interstitial edema; increase volume
– Atrophy or pruning; decrease volume

• Analyzed sequentially
• Correlate with clinical studies
• Correlate with genomics! (GFAP mRNA)
• We can link mRNA to changes in brain volumes with 

changes in clinical status

With Permission from Ritchie Shoemaker, MD.  2014. 
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Atrophy

• Loss of neuronal tissue
• Atrophy is permanent unless it is actually dendritic pruning
• How can one tell?
• MRS, NAA and creatine help
• Often we know only after a therapeutic trial

With Permission from Ritchie Shoemaker, MD.  2014. 
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NeuroQuant® Standard Report
Page 2
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Gut-Immune-Brain Pathology

Gut

Brain

Immune
• Elevated AST, ALT, Bili
• DAO
• LPS
• MSH
• IgG Food allergies
• Acetaldeyde

• Elevated CRP, ESR, IL-6, TNFα
•Genomics
• Markers of auto-immunity
• Measurable toxins, viruses
• MMP-9, C3a, C4a, TGFB1, CD4/25
• ACLA, VWf, D Dimer

• Abnormal cortisol
• β2 microglobulin
• ++ MTHFR
• VIP, MSH, VEGF, TGFB1, C4a
• VBI
• VCS 
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CIRS

• Once you see it once your life as a 
physician will be changed forever

• Lack of regulation of inflammation
• Enhanced innate inflammatory parameters 

(C4a, TGF beta-1, MMP9 and more)
• Hormonal dysregulation
• Hypoxia from capillary hypoperfusion
• And now T regs too

With Permission from Ritchie Shoemaker, MD.  2014. 
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Treatment Challenges

• Eliminate the Exposure
• Correct Inflammatory Response (CIRS)
• Repair the Nervous System
• Restore normal Genomic activity
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CIRS Treatment steps

VIP

TGF beta-1

Correct C4a
Correct C3a

Correct VEGF
Correct MMP9

Correct ADH/osmolality

Correct androgens
Correct antigliadin

Eradicate MARCoNS
CSM/Welchol

Remove from exposure

With Permission from Ritchie Shoemaker, MD.  2014. 
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1. Low	Inflammatory	Low	Mold	Diet
2. Stress	Management
3. Sleep	support
4. Lipid	replacement

a. Phosphatidylcholine
b. Omega	6/Omega	3	and	Resolvins
c. Wheat	Germ	Oil	

5. Reduce	NeuroInflammation
a. RG3	2mg/NR	2	mg	nasal	spray	BID
b. Curcumin
c. BPC-157
d. Magnesium
e. L-Theanine
f. Magnolia
g. Flavonoids

Foundations Exposure	Elimination

1. Lyme	and	Co	Infections
a. See	Lyme	Protocol

2. Mold	remediation
a. See	Tips	for	Mold	Remediation	Sheet
b. Maintaining	cleanliness

i. HEPA	Vacuum	cleaner
ii. HEPA	Units	in	trafficked	rooms
iii. Photocatalytic Air	Purifier	for	home

Biotoxin Treatment	Process:	Expanded

1. BiotoxinManagement	x	1-2	months
a. Cholestyramine	4	g	QID	or	Okra
b. Soluble	Fiber	11	g/d
c. Multivitamin	and	minerals
d. Oxbile 500	mg	with	meals
e. N-acetyl	Cysteine	1000	mg	BID

2. Upper	Respiratory	Tract
a. MARCoNs Nasal	Swab
b. BE	or	BEG	Spray	x	6	weeks

3. GI	Health
a. IgG Food	Panel
b. Functional	Digestive	Test
c. Ca/Mg/Butyrate	1.2	g	BID	

Pass	VCS

Clear	MARCoNs

Neurological Respiratory Gastrointesti
nal

VCS MARCoNs Nutrition

Detox Endocrine Electrolytes

Chemicals/M
etals

Hormones Water 
Balance

Reduce Toxin Burden Metabolic Balance
Connective 

Tissue
Innate

Immune 
Genomic/CN

S

Degrading 
Enzyme

Complement 
& TF

VIP

Resolution and Repair

1. Detoxification	– pH	above	6.5
a. Chlorella	3	g	BID/Clay/Okra
b. Topical	Glutathione

2. Hormone	Balance
a. Urine	or	Saliva	Panel
b. Block	aromatase

i. Chrysin 500	mg	BID
ii. Bilberry	6000	mg/d

c. Balance	Reproductive	Hormones
a. DHEA	25-50	mg	daily
b. BHRT

3. Electrolyte/Water	balance
a. Remeasure ADH/Osmolarity
b. Desmopressin 0.2	mg	qohs
c. Ca/Mg/Butyrate	1.2	g	BID	

Wait	4	weeks
Before	progressing

1. Manage	Destructive	Enzymes
a. RemeasureMMP9
b. Low	Amylose	Diet
c. Boswellia 400	mg	TID

1. Reduce	Complement	Activation	
a. Remeasure C3a

i. Red	Yeast	Rice	1200	mg	BID
ii. CoQ10	200	mg	daily

b. Remeasure C4a
a. Fish	oil	3:2	ratio	2	g	BID
b. Resolvins

2. Reduce	Transcription	Factors	Activation	
a. Remeasure TGFB1

a. Losartan	25-50	mg	BID
i. Bilberry	6000	mg/d
a. L	carnitine	1000	mg	BID

3. VIP	Nasal	Spray	Protocol

MMP9<332

C3a<780
C4a<2830

nl:	1.0-13.3	pg/ml;	Osmolality	- 280-300	mosmol

TGFB1<2380
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VIP Spray 

• VIP = vasoactive intestinal Peptide 
• It is a major hormone (neuro-polypeptide) made in the gut, 

pancreas, and the suprachiasmatic nuclei (SCN) located in the 
hypothalamus

• Vasoactive intestinal peptide (VIP) is a 28-amino acid neuropeptide 
that has been studied extensively since first isolated by Said in 1970 

• In biotoxin illnesses, VIP supports healthy hormone levels, limits 
inflammation, regulates the immune system, and helps the brain 
heal 

• Low VIP = < 25 pg/mL 
– 91% of people with CIRS have low VIP levels  
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Vasoactive intestinal peptide

• Administration causes changes in gene regulation found in 
ribosomal and mitochondrial activity. 

• Microbial toxins cleave or modify ribosomal RNA at the conserved 
sarcin-ricin loop in the functional ribosome, rendering the ribosome 
useless. 

• It is not known how VIP is acting to influence ribosomal or 
mitochondrial gene regulation, but several transcription factors 
were also shown to be differentially expressed after administration 
of VIP. 
– Ikaros, was shown to be the most highly up-regulated assemblage of 

genes

• Corrects areas of CNS interstitial edema and atrophy in CIRS 
– VIP tx within 4-6 months can stop the caudate from shrinking due to its anti-inflammatory effects 
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VIP Spray 

• Without VIP, antidiuretic hormone and melanocyte stimulating 
hormone would be hard to correct with those with CIRS 

• Low VIP causes the enzyme that converts hormone to female 
hormones (aromatase) to become overactive 
– Testosterone supplementation not recommended 
– 4 sprays VIP x 30 days helps to balance hormones 
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VIP Spray

• Dosage:
– 50 mcg/ml -> 500 mcg/ml
– Spray in each nostril 4 times daily 12 sprays daily

• Monitoring:
– Check VCS, C4a, TGF beta -1, and fasting lipase e
– If levels are improving, taper VIP to 2 doses over the next month 
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STIMULUS
- Infections
- Toxins
- Wounding

RESPONSE
Immunity
Stress
Tissue clearance

Gene expression

Genome 

Functional Genomics: 
Why do Patients Become Stuck?

v transcriptomes are sensitive indicators of both 
disease status and emerging health hazards

§ Monitor transcriptomic activity using RNA-Seq

§ Transcriptome = set of all RNA molecules produced by the 
genome at any one time
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Beyond	Antigen	Presentation	Defects…..
Pre	VIP	Mitochondrial	Gene	Expression

(compared	to	controls)

*874 genes represented

UP

DOWN
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UP

DOWN

*874 genes represented

Post	VIP	Mitochondrial	Gene	Expression
(compared	to	controls)
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1. Symptom	Questionnaire
2. Laboratory	Evaluation

a. Proteomics
b. Functional	Labs
c. HLA	Sequences
d. Infectious	Disease	Markers

3. Visual	Contrast	Study
4. Complete	History	and	Physical	Exam
5. Exposure	History

Initial	Screening

Verification

1. Tier	1:	All	3
a. Known	Exposure
b. Differential	Diagnosis	– Rule	out	other	causes
c. Positive	symptoms	in	8	of	13	clusters

2. Tier	2:	3	of	6
a. Fail	VCS																		d.	ACTH/Cortisol	imbalance
b. Presence	of	HLA				e.	ADH/Osmolality	imbalance															
c. Elevated	MMP	9			f.	Low	MSH

3. Tier	3:	Confirmation	2	of	3
a. Symptom	improvement
b. Pass	VCS
c. Resolution	of	laboratory	values

Diagnostic	Refinement

1. Lyme	disease
a. Nanotrap urine	antigen	test
b. Two	tier	ELISA	&	Western	

Blot
2. ERMI	Home	Mold	Test
3. CardioPulmonary Exercise	

Tolerance	Test
4. Brain	MRI	NeuroQuant
5. Transcriptomics

Biotoxin Evaluation	Process



smhs.gwu.edu

CIRS Treatment steps

VIP

TGF beta-1

Correct C4a
Correct C3a

Correct VEGF
Correct MMP9

Correct ADH/osmolality

Correct androgens
Correct antigliadin

Eradicate MARCoNS
CSM/Welchol

Remove from exposure

With Permission from Ritchie Shoemaker, MD.  2014. 
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1. Low	Inflammatory	Low	Mold	Diet
2. Stress	Management
3. Sleep	support
4. Lipid	replacement

a. Phosphatidylcholine
b. Omega	6/Omega	3	and	Resolvins
c. Wheat	Germ	Oil	

5. Reduce	NeuroInflammation
a. RG3	2mg/NR	2	mg	nasal	spray	BID
b. Curcumin
c. BPC-157
d. Magnesium
e. L-Theanine
f. Magnolia
g. Flavonoids

Foundations Exposure	Elimination

1. Lyme	and	Co	Infections
a. See	Lyme	Protocol

2. Mold	remediation
a. See	Tips	for	Mold	Remediation	Sheet
b. Maintaining	cleanliness

i. HEPA	Vacuum	cleaner
ii. HEPA	Units	in	trafficked	rooms
iii. Photocatalytic Air	Purifier	for	home

Biotoxin Treatment	Process:	Expanded

1. BiotoxinManagement	x	1-2	months
a. Cholestyramine	4	g	QID	or	Okra
b. Soluble	Fiber	11	g/d
c. Multivitamin	and	minerals
d. Oxbile 500	mg	with	meals
e. N-acetyl	Cysteine	1000	mg	BID

2. Upper	Respiratory	Tract
a. MARCoNs Nasal	Swab
b. BE	or	BEG	Spray	x	6	weeks

3. GI	Health
a. IgG Food	Panel
b. Functional	Digestive	Test
c. Ca/Mg/Butyrate	1.2	g	BID	

Pass	VCS

Clear	MARCoNs

Neurological Respiratory Gastrointesti
nal

VCS MARCoNs Nutrition

Detox Endocrine Electrolytes

Chemicals/M
etals

Hormones Water 
Balance

Reduce Toxin Burden Metabolic Balance
Connective 

Tissue
Innate

Immune 
Genomic/CN

S

Degrading 
Enzyme

Complement 
& TF

VIP

Resolution and Repair

1. Detoxification	– pH	above	6.5
a. Chlorella	3	g	BID/Clay/Okra
b. Topical	Glutathione

2. Hormone	Balance
a. Urine	or	Saliva	Panel
b. Block	aromatase

i. Chrysin 500	mg	BID
ii. Bilberry	6000	mg/d

c. Balance	Reproductive	Hormones
a. DHEA	25-50	mg	daily
b. BHRT

3. Electrolyte/Water	balance
a. Remeasure ADH/Osmolarity
b. Desmopressin 0.2	mg	qohs
c. Ca/Mg/Butyrate	1.2	g	BID	

Wait	4	weeks
Before	progressing

1. Manage	Destructive	Enzymes
a. RemeasureMMP9
b. Low	Amylose	Diet
c. Boswellia 400	mg	TID

1. Reduce	Complement	Activation	
a. Remeasure C3a

i. Red	Yeast	Rice	1200	mg	BID
ii. CoQ10	200	mg	daily

b. Remeasure C4a
a. Fish	oil	3:2	ratio	2	g	BID
b. Resolvins

2. Reduce	Transcription	Factors	Activation	
a. Remeasure TGFB1

a. Losartan	25-50	mg	BID
i. Bilberry	6000	mg/d
a. L	carnitine	1000	mg	BID

3. VIP	Nasal	Spray	Protocol

MMP9<332

C3a<780
C4a<2830

nl:	1.0-13.3	pg/ml;	Osmolality	- 280-300	mosmol

TGFB1<2380
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