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Learning Objectives

.
• Describe the role of brain inflammation in conditions such as 

depression, chronic fatigue, MS, schizophrenia and dementia.
• Understand the connection to oral and gut dysbiosis in 

neuroinflammation
• Summarize how astroglial-like cells in the gut can act as signaling 

pathways for the gut to communicate to the brain the message of  
alarm which manifests as neuroinflammation

• Explain the role that tryptophan, quinolinic acid and NMDA 
receptor activation play in a variety of inflammatory neurological 
disorders. 

• Discuss the key role restorative sleep plays in preventing the 
buildup of toxins and inflammation in the brain. 



“It is now evident  that the bidirectional 
signaling between the  gastrointestinal 
tract and the brain, mainly through the 

vagus nerve,  the so called 
“microbiota–gut–vagus–brain axis,” is vital 
for maintaining homeostasis and it may be 
also involved in the etiology of several 

metabolic and mental 
dysfunctions/disorders.”
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Macrophages in the spleen make tumor necrosis factor  (TNF) a 
powerful inflammation-producing molecule. When the vagus 

nerve was stimulated, TNF production in the spleen decreased 
and survival increased in laboratory model. 



“Depression risk alleles
identified by both candidate gene and 
genome‐wide association study (GWAS) 

methodologies were found to be 
regularly associated with immune 

responses to infection that were likely to 
enhance survival in the ancestral 

environment. Moreover, data support 
the role of specific depressive symptoms 

in pathogen host defense including 
hyperthermia, reduced bodily iron  
stores, conservation/withdrawal 

behavior, hypervigilance and anorexia.”





“Growing evidence suggests that oxidative stress, 
inflammation, changes in glutamatergic pathways and 
neurotrophins play important roles in many psychiatric 
illnesses including mood disorders, schizophrenia and 

addiction. These novel insights into pathophysiology allow new 
treatment targets to be explored. Minocycline is an antibiotic 
that can modulate glutamate‐induced excitotoxicity, and has 
antioxidant, anti‐inflammatory and neuroprotective effects.”
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“Compared with hsCRP, which is 
a well-known inflammatory 

biomarker for CVD risk 
assessment, GlycA has a 

comparable predictive value for 
future CVD-related events. 
However, the indications to 

pursue GlycA testing, and its 
clinical utility in patient care 
management, are yet to be 

determined.”
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“Here, we suggest that the metabolic 
demands of chronic low-grade 

inflammation induce a reduction of 
striatal DA that in turn leads to a 
steeper effort-discounting curve 

because of reduced perceived ability 
(can’t) versus preference (won’t) for 

reward.” 
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SOURCE:  The Other half of the Brain Scientific American 2004









“ As an NMDA receptor agonist, 
quinolinic acid similarly proved 
able to cause neuronal death 
following direct intracerebral 

administration….. There is strong 
evidence that the activation of 
NMDA receptors is critical in the 
production of brain damage in 

AIDS.”
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SOURCE: Laboratory Evaluations in Integrative and 
Functional Medicine 

by Richard Lord, PhD & J. Alexander Bralley, PhD
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“Any disruption in this pathway, 
leading to either enhanced or 

decreased activity, may result in the 
manifestation of neuropsychiatric 
pathologies such as schizophrenia, 
mood disorders, substance induced 
psychosis, Huntington’s disease, 

Alzheimer’s disease, and 
neuropsychiatric systemic lupus 

erythematosus.” 
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“The present study reports an 
unusual case of anti‐NMDAR 

encephalitis. The patient had been 
diagnosed with schizophrenia 7 
years earlier, and was currently 
hospitalized for acute‐onset 
psychiatric symptoms.” 
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“This case report illustrates that 
psychiatrists should consider anti‐

NMDAR encephalitis and order tests for 
specific immunoglobulin G 

NR1 autoantibodies in patients 
presenting with disorientation, 

disturbance of consciousness, cognitive 
deficit, dyskinesia, autonomic 

disturbance, or rapid deterioration, 
even with a seemingly clear history of a 
psychiatric disorder and no specific 
findings on routine neuroimaging, 

electroencephalography, or 
cerebrospinal fluid tests in the early 

stage of the illness.”
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“Microglial activity is elevated in 
patients with schizophrenia and 

in persons with subclinical 
symptoms who are at ultra high 
risk of psychosis and is related to 
at‐risk symptom severity. These 
findings suggest that neuro‐

inflammation is linked to the risk 
of psychosis and related 
disorders, as well as the 
expression of subclinical 

symptoms.” 



“Independent of genes expressed 

in brain, associations were 

enriched among genes expressed 

in tissues that have important roles 

in immunity, providing support 

for the speculated link between 

the immune system and 

schizophrenia.”



Manhattan plot showing schizophrenia associations. 

The site in Chromosome 6 harboring 
the gene C4 towers far above other 

risk-associated areas on 
schizophrenia’s genomic “skyline,” 
marking its strongest known genetic 
influence. The new study is the first to 

explain how specific gene versions work 
biologically to confer schizophrenia risk.
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Recent findings show that the major 
underlying pathogenic mechanism of 

schizophrenia is immune 
dysregulation. Thus, conceptually, 

BMT, a cellular therapy, that 
facilitates the counteractive 

processes of balancing inflammation 
by immune regulation, could pro-
duce beneficial clinical effects in 
patients with treatment-resistant 

schizophrenia. 



38

Based on this single case report, 
we obviously cannot prove an 

immune pathogenesis of 
schizophrenia. However, the report 

supports the hypothesis of 
immunological involvement in 

schizophrenia pathogenesis and 
we suggest that physicians and 

patients involved in SCT(Stem Cell 
Transplant) take into consideration 
the possibility that schizophrenia 

may be transmitted by the 
transplant. 
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Here, we found that unmedicated 
and medicated patients with SCZ 

had a decreased microbiome 
diversity index and marked 

disturbances of gut microbial 
composition versus healthy controls 

(HCs)….Together, our findings 
suggest that the SCZ microbiome 

itself can alter neurochemistry 
and neurologic function in ways 

that may be relevant to SCZ 
pathology.



40

In conclusion, the adjunctive 
administration of a probiotic 

preparation containing defined 
levels of Lactobacillus GG and 
Bifidobacterium lactis strain 
Bb12 resulted in a significant 

reduction in the rate of 
psychiatric rehospitalization in 
individuals recently discharged 

following hospitalization for 
mania. The probiotic com-

pound was well tolerated and 
had low levels of side effects. 
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Probiotic treatment also 
resulted in fewer days 

rehospitalized (mean 8.3 vs 2.8 
days for placebo and probiotic 
treatment, respectively; The 

effect of the probiotic treatment 
on the prevention of 

rehospitalization was increased 
in individuals with elevated 

levels of systemic inflammation 
at baseline. 
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The putative neuroprotective effects of 
lithium rely on the fact that it

modulates several homeostatic 
mechanisms involved in neurotrophic
response, autophagy, oxidative stress, 

inflammation, and mitochondrial
function. Such a wide range of 

intracellular responses may be secondary
to two key effects, that is, the inhibition of 

glycogen synthase kinase-3
beta (GSK-3β) and inositol 

monophosphatase (IMP) by lithium.
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“In neurodegenerative 
diseases, lithium enhances 

degradation of aggregate-prone 
proteins, including mutated 

Huntingtin,
phosphorylated tau, and α-

synuclein, and causes 
damaged mitochondria to
degrade, while in a mouse 

model of cerebral ischemia and 
Alzheimer’s disease

autophagy downregulation by 
lithium is observed.”
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Wnt signaling pathways are a group of signal 
transduction pathways 



The role of Wnt could help explain why lithium is 

effective: It blocks an enzyme called GSK-3 β, which is an 

inhibitor on the Wnt pathway. By boosting Wnt signaling, 

lithium could produce a therapeutic effect in psychiatric 

diseases in which the Wnt pathway is underpowered.

NOTE: Wnt signaling pathways are a group of signal 

transduction pathways 

Lithium treatment restored healthy numbers of dendritic 
spines in mice engineered to carry a genetic mutation that is 

more common in people with autism, schizophrenia, and 
bipolar disorder than in unaffected people,



Borody has noticed that some of his 
patients also see improvements in
symptoms of their other diseases, 

including Parkinson's, multiple sclerosis 
(MS), chronic fatigue syndrome (CFS) 

and rheumatoid arthritis.
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“ Neurobiological diseases 
involving BBB breakdown and 

dysfunction include stroke,
neoplasia, neurodegeneratve 
diseases (e.g., Parkinson’s 

disease, Alzheimer’s disease), 
epilepsy, infections, or 
inflammatory processes 

[meningitis, multiple sclerosis 
(MS), HIV], trauma etc”





“Increased barrier dysfunction 
is associated with a disruption 

of tight junction associated
proteins expressed by BBB 

and IEC and is likely regulated 
by astroglial cell disruption, 

for example, by autoimmune 
reactions or neurotrophic virus 

infection.”



“these findings provide evidence that astroglial‐like cells in both brain and gut contribute 
interchangeably to barrier functions, suggesting a previously unrecognized paradigm whereby 
cellular interactions previously thought to be unique to the blood–brain barrier, also regulate gut 
epithelial permeability.” 
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The most studied protein biomarker 

of cerebral damage in traumatic 

brain injury (TBI) is the protein 

S100B…..Conclusion: Given some 

shortcomings that should be 

realized, S100B can be used as a 

versatile screening, monitoring and 

prediction tool in the management 

of TBI patients. 
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Activation of the transcription factor 
NF-E2-related factor-2 (Nrf2) by 

sulforaphane, a naturally occurring 
compound present in high levels in 
cruciferous vegetables, significantly 

increased the expression of 
endogenous cytoprotective genes in 

brain tissue and microvessels as 
indicated by real-time PCR analysis. 
Post-injury  administration of 

sulforaphane reduced the loss of 
endothelial cell markers and 
tight junction proteins and 

preserved BBB
function.
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Probiotic administration
(e.g. Lactobacillus) and fecal microbiota 
transfer for conditions associated with 
depression and anxiety is not a new 
concept. Here, in the first of a 3‐part 

series, we begin by reviewing the origins 
of the contemporary research, providing 
a critical appraisal of what has become a 
revisionist history of the controversial 

term ‘ autointoxication’ .
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Conclusions: Our results indicate 
dysbiosis of the gut microbiota in 
this disease and further suggest an 
increased incidence of microbial 

translocation, which may play a role 
in inflammatory symptoms in 

ME/CFS. 
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“Our data demonstrate that microglia 
derived from APOE4/4 targeted replacement 

mice demonstrate a pro‐inflammatory 
phenotype that includes altered cell 
morphology, increased NO production 

associated with increased NOS2 mRNA levels, 
and higher pro‐inflammatory cytokine 

production (TNF alpha, IL‐6, IL) compared to 
microglia derived from APOE3/3 targeted 

replacement mice.”



There is a significant association between 
Alzheimer disease (AD) and various types of 

spirochete (including the periodontal pathogen 
Treponemas and Borrelia burgdorferi), and 
other pathogens such as Chlamydophyla 

pneumoniae and herpes simplex virus type‐1 
(HSV‐1)
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"We have already shown that the gut 
microbiota composition in patients with 

Alzheimer's disease was altered, 
compared to people who do not suffer 

from such disorders," he explains. "Their 
microbiota has indeed a reduced 
microbial diversity, with an over-

representation of certain bacteria and a 
strong decrease in other microbes. 

Furthermore, we have also discovered 
an association between an 

inflammatory phenomenon detected in 
the blood, certain intestinal bacteria 
and Alzheimer's disease; hence the 
hypothesis that we wanted to test 

here: could inflammation in the blood 
be a mediator between the microbiota 

and the brain?"
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Consistent with these
findings, our study showed that 
AD subjects are more likely to 

have infections with 
periodontal bacteria than NL 

controls suggesting that perhaps 
periodontal bacterial infection 

may be linked
to the pathogenesis of AD
(Kamer et al., 2008b).



“these results may provide insight into 
the basic pathophysiologic mechanisms 
underlying Alzheimer's disease and 

related forms of dementia, and suggest 
the existence of novel, rapidly reversible, 

TNF‐mediated pathophysiologic 
mechanisms in Alzheimer's disease which 

are worthy of further investigation.”
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Porphyromonas gingivalisFusobacterium nucleatum/periodontium

Aggregatibacter actinomycetemcomitans

Treponema denticola

Tannerella forsythia

Eubacterium nodatum

Prevotella intermedia Campylobacter rectus

Peptostreptococcus
Eikenella corrodens

Capnocytophaga 
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“Porphyromonas gingivalis, the 
keystone pathogen in chronic 

periodontitis, was identified in the 
brain of Alzheimer’s disease 

patients. Toxic proteases from the 
bacterium called gingipains were 

also identified in the brain of 
Alzheimer’s patients, and levels 
correlated with tau and ubiquitin 

pathology.” 
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Compounds that target the toxins of P. 
gingivalis ameliorate the pathogenesis of AD 

triggered by P. gingivalis infection. These 
findings indicate that the pathological 
condition of AD may be regulated by 

controlling the bacteria in the oral cavity 
and the body. In the current aging society, 

the importance of oral and periodontal 
care for preventing the onset of AD will 

increase. 
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70 yo female with fronto-temporal dementia
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70 yo female with fronto-temporal dementia





The demonstration of C. pneumoniae 
by histopathological, molecular and 
culture techniques in the late‐onset 

AD dementia has suggested a 
relationship between CNS infection 
with C. pneumoniae and the AD 
neuropathogenesis. In particular 

subsets of MS patients, C. 
pneumoniae could induce a chronic 
persistent brain infection acting as a 
cofactor in the development of the 

disease.



“Our present data, together with our finding of Abeta accumulation in 
herpes simplex virus type 1‐infected cells and mouse brain, suggest that 
this virus is a major cause of amyloid plaques and hence probably a 

significant aetiological factor in Alzheimer's disease.” 
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“In analogy to Treponema 
pallidum, Borrelia 

burgdorferi can persist in 
the brain in  Lyme

neuroborreliosis and may 
initiate and sustain chronic 
inflammation and tissue 

damage.”



Extra‐ and intracellular 
atypical and cystic forms of 
spirochetes in the cerebral 
cortex of a patient with 

pathologically and 
serologically confirmed 

chronic Lyme 
neuroborreliosis where 

Borrelia burgdorferi sensu 
stricto was cultivated from 

the brain.
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“We conclude that some
bacterial lipoproteins can 
disseminate from the 

periphery
to inflame the brain.” 

Am J Pathol 2010, 176:2848–2857
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“As LPS is an abundant secretory 
product of Gram-negative bacilli 

resident in the human GI-tract, these 
observations suggest (i) that a major 
source of pro-inflammatory signals in 
AD brain may originate from internally 

derived noxious exudates of the GI-tract 
microbiome; (ii) that due to aging, 
vascular deficits or degenerative 

disease these neurotoxic molecules 
may “leak” into the systemic circulation, 

cerebral vasculature, and on into the 
brain;”
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“Here we list 10 recent, highly 
specific and illustrative insights into 

the potential contribution of 
pathogenic microbes, altered 
microbiome signaling and other 
disease‐inducing agents to the 

development of AD”
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(1) Fungal infection of the CNS
(2) HSV‐1 is associated with AD
(3) Prion diseases
(4) Chlamydophila pneumoniae, 
other pathogenic bacteria
(5) HIV‐1 and AD

(6) Toxoplasma and 
neurodegeneration
(7) Viroids, miRNAs and AD
(8) Hepatitis and AD
(9) Cytomegalovirus and AD
(10) GI tract and blood‐
brain barrier permeability
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A comparison was made of the 
bacterial species content of both 
frozen and formaldehyde fixed 
sections of a small cohort of 

Alzheimer-affected cases with 
those of cognitively unimpaired 

(normal). Our findings suggest 
an increase in bacterial 

populations in Alzheimer brain 
tissue compared with normal. 
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“Microbes or their secretory or 
degradation products including their 
amyloids and LPSs are powerful 

inflammatory activators and inducers 
of cytokines and complement 
proteins, affecting vascular 

permeability and generating free‐
radicals that further support 

amyloidogenesis (Hill et al., 2014; Lin 
et al., 2014). These pathogenic 
signaling features are also highly 

characteristic of AD neuropathology.” 



“Our findings suggest Ab is 
a hitherto unrecognized 
AMP that may normally 
function in the innate 
immune system. This 
finding stands in stark 

contrast to current models 
of Ab‐mediated pathology 

and has important 
implications for ongoing 
and future AD treatment 

strategies.”
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In conclusion, these findings 
provide experimental support that 

potential reduced risk of AD 
associated with extra-virgin olive 

oil could be mediated by 
enhancement of Aβ clearance 

from the brain. 



107

In the present study, we aimed to demonstrate, using in vitro 
and in vivo studies, the role of oleocanthal in enhanced 
clearance of Aβ from the brain as an additional possible 

mechanism for its neuroprotective effect via its potential to 
up- regulate P-gp (P-glycoprotein)

and LRP1 (LDL lipoprotein receptor related protein-1) at the 
BBB, and its ability to enhance Aβ degradation.



Immune Activators
• Lyme and Coinfections
• Viruses (e.g.HSV‐1, HHV6, etc)
• Beta Amyloid
• Multiple Other Infectious 

sources e.g oral/gut bacteria
• Some Environmental Toxins hit 

immune triggers (e.g. mold 
toxins, heavy metals, etc)

Brain on Fire 
Glutamate Excitotoxicity 

Mediated NeuroInflammation
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“Cannabinoids such as 
tetrahydrocannabinol stimulate the 

removal of intraneuronal Aβ, block the 
inflammatory response, and are 

protective. Altogether these data show 
that there is a complex and likely 

autocatalytic inflammatory response 
within nerve cells caused by the 

accumulation of intracellular Aβ, and that 
this early form of proteotoxicity can be 
blocked by the activation of  cannabinoid 

receptors.” 



CBD, Neuroprotection, and NeuroInflammation





"Our findings demonstrate that active forms of vitamin 
D3 may be an important regulator of immune activities 
of macrophages in helping to clear amyloid plaques by 
directly regulating the expression of genes, as well as 
the structural physical workings of the cells," said study 

author Mizwicki,



113

“PA appears to increase the following 
factors: interleukin (IL)‐10, IL‐6 (acutely), 
macrophage migration inhibitory factor, 

central nervous system‐specific 
autoreactive CD4+ T cells, M2 microglia, 

quiescent astrocytes, CX3CL1, and 
insulin‐like growth factor‐1. On the 
other hand, PA appears to reduce 

detrimental neuroimmune factors such 
as: Th1/Th2 balance, pro‐inflammatory 

cytokines, C‐reactive protein, M1 
microglia, and reactive astrocytes.” 
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“natural sleep or anesthesia are associated with a 60% increase 
in the interstitial space, resulting in a striking increase in 
convective exchange of cerebrospinal fluid with interstitial 
fluid.....Thus, the restorative function of sleep may be a 
consequence of the enhanced removal of potentially 

neurotoxic waste products that accumulate in the awake 
central nervous system.”
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Garbage Truck of the Brain 
Maiken Nedergaard 

Science. 2013 June 28; 340(6140): 1529–1530. 
doi:10.1126/science.1240514. 
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SLEEP   AWAKE 







Free Radicals are highly reactive/unstable molecules containing unpaired electrons
• A Reactive Oxygen Species (ROS) is a free radical containing an oxygen molecule

– To improve stability, the free radical remove/steal electrons from stable molecules
– Propagation steps perpetuate the formation of free radicals
– Free radical excess can affect tissues, lipids, proteins and DNA

Free Radicals
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Conclusion: Overall we argue, 
by synthesizing a widely 

dispersed literature, that the role 
of poorly liganded iron has been 
rather under-appreciated in the 

past, and that in combination with 
peroxide and superoxide its 

activity underpins the behavior of 
a great many physiological 

processes that degrade over time. 
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Fenton Reaction 



129

“Thus, we demonstrate the 
distinct anti‐amyloidogenic
reactivity of EGCG toward 
metal–Aβ species with a 

structure based
mechanism.” 

PNAS  March 5, 2013  vol. 110 no. 
10.pg. 3743–3748
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Conclusions: “The results 
suggest a neurogenesis‐
and cognition‐enhancing 
potential of prolonged 
curcumin treatment in
aged rats, which may be 
due to its diverse effects 

on genes related to 
growth and plasticity.”
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“Butyrate has been extensively studied 
as a histone deacetylase (HDAC) 

inhibitor but also functions as a ligand 
for a subset of G protein‐coupled 

receptors and as an energy 
metabolite....In this review, we will 

integrate evidence from the disparate 
fields of gastroenterology and 

neuroscience to hypothesize that the 
metabolism of a high fiber diet in the 
gut can alter gene expression in the 
brain to prevent neurodegeneration 

and promote regeneration. “
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“Taken together, high fiber 
supplementation in aging is a non-

invasive strategy to increase 
butyrate levels, and these data 

suggest that an increase in 
butyrate through added soluble 

fiber such as inulin could 
counterbalance the age-related 
microbiota dysbiosis, potentially 
leading to neurological benefits.” 
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Gut microbiota controls adipose tissue expansion, gut barrier and glucose metabolism: novel insights 
into molecular targets and interventions using prebiotics 

Beneficial Microbes, March 2014; 5(1): 3‐17 
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Whereas the mechanisms of NAC 
are only beginning to be 

understood, it is likely that NAC is 
exerting benefits beyond being a 
precursor to the antioxidant, 
glutathione, modulating 

glutamatergic, neurotropic and 
inflammatory pathways. This 
review outlines the current 

literature regarding the use of NAC 
in disorders including addiction, 

compulsive and grooming 
disorders, schizophrenia and 

bipolar disorder



Reduced and 
Oxidized 

Glutathione

The ratio of GSSH/GSH present in the cell 
is a key factor in properly maintaining the 
oxidative balance of the cell, that is, it is 
critical that the cell maintains high levels 
of the reduced glutathione and a low 
level of the oxidized Glutathione 

disulfide
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Laboratory Evaluations in Functional and Integrative Medicine textbook pg. 223
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ereas alpha‐lipoic acid can. In vitro, animal, and preliminary human studies
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“Data from cell culture and animal 
models suggest that LA could be 

combined with nutraceuticals such 
as curcumin, (−)‐epigallocatechin 
gallate (from green tea) and 

docosahexaenoic acid (from fish 
oil) to synergistically decrease 

oxidative stress, inflammation, Aβ 
levels and Aβ plaque load and thus 
provide a combined benefit in the 

treatment of AD.” 
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Although some beneficial phy-
tochemicals might function 
solely as antioxidants, it is 

becoming clear that many of the 
beneficial chemicals in 

vegetables and fruits evolved as 
toxins (to dissuade insects and 

other predators) that, at subtoxic 
doses, activate adaptive cellular 
stress-response pathways in a 

variety of cells including 
neurons.
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71yo presents with a diagnosis of “Alzheimer's 
disease”, speech impairment and difficulty 

problem solving. Husband first noted 
forgetfulness 8 yrs ago. Current symptoms 

started about a year and a half ago when she 
began having difficulty organizing and expressing 

her thoughts. On trip to France was out of her 
element and was very confused. 

Case Study of 71 yo female with LOAD
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All blood tests and brain MRI were normal 
No history of head trauma, worked as hospital administrator & had 

excellent verbal skills.
Eats a mediterranean diet.....no junk food

Longstanding constipation.....does not drink much water.
Eats canned tuna 

Used Dristan every night 10 yrs ago and lost her sense of 
smell......prone towards constipation
Can go up to 2-3 days without a BM 

Retired 9 yrs ago and in retirement drank champagne & wine daily
Took Ativan 9 yrs ago for 2 yrs at night but stopped as she got AM 

confusion
Began HRT at 55 yo. 
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MOCA
24 out of 30 



Triggers

Drivers
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DNA Mind Genetic Profile 
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Vitamin D 19
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Baseline

Post Provocation with DMPS 500mg
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GI Map Stool quantitative PCR, stool test
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Patient has been following protocol

increased her water intake, drinking green tea, eating more 

dietary fiber

avoiding all gluten, dairy, sugar, tuna, 

6 months ago was fragile, problem solving diff. 

Doing better now,  about 20-30 % better.

going to gym and interacting with others better. 

Six Week Follow up Appointment
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Treatment Regimen

1. Start MCT oil 1 tbsp twice a day
2. Start Lithium Orotate 5mg/day (can go up to 25mg/day)
3. Start Memory Pro  2 caps twice a day
4. Start Melatonin 3mg QHS
5. Start PhytoMulti 2/day with active folate

1. Start L-Lysine 500mg 3 caps twice a day 
2. Start Turkey Tail Mushroom 2 caps BID
3. Start Buffered Vitamin C 2-4 grams QD 
4. Start Therbiotic Complete 2 caps/day (all for HSV-1 and Low CD57)
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Treatment Regimen

1. Start GastroMend HP 3 caps TID for 2 weeks 
2. Start Oncoplex 1 cap BID for 2 weeks
3. Start PeptoBismol 2 tabs TID for 2 weeks  (all for H. Pylori)

1. Start L-glutamine 3 grams BID
2. Start Glutagenics 1 heaping tsp BID 
3. Start Quercitin Ascorbate 1/4 tsp BID (all for 1 month for leaky gut)
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Treatment Regimen

1. Start Vitamin D Supreme 2 caps a day for 1 month then 1/day
2. CoQ10 200mg QD
3. Start Oral Irrigator, Electric Toothbrush and Dentalcidin toothpaste 

1. Decrease Estro-Gel 0.75mg/1 gram to 1 pump/day 
2. Continue Progesterone 100mg/day
3. Start DHEA 10mg a day 
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MSQ 13 was 40

speech is mildly impaired but communicating better 

Physical health and disposition is good

doing painting now....will be starting yoga

brain fog is gone!  

Four Month Follow up Appointment
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Treatment Regimen

1. Start HepatoThera Forte 1 cap/day
2. Start Liposomal Glutathione 2 pumps BID
3. Start DMSA 250 mg, 2 capsules three times a day for 3 

days every other week, 3 months then stop.  
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Patient is doing well....has some good days and 

bad days, now has sparkle in her eyes…husband 

says: ”I have my wife back.”  She can walk up and 

down the mountain where they live, problem 

solving and planning is still difficult 

Now able to drive 2 hrs on her own, she is able to 

take care of her own medications/supplements.

Rec. F/U with integrative dentist to address 

periodontal disease more aggressively  

Seven Month Follow up Appointment



Take Home Pearls 

Probiotics are useless without dietary prebiotics
Investigate Stealth Infections as a cause of Neuroinflammation
Caffeine in coffee and sulforophane in Broccoli both help with blood 
brain barrier function.
NAC (600mg bid), Lipoic acid 300‐600mg/day and Lithium orotate (5 to 
30 mg/day) are powerful neuroprotective agents
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