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Intracellular infections
constitute an urgent medical condition
of utmost clinical relevance




Alzheimer’s disease - a neurospirochetosis.
Analysis of the evidence following Koch’s and
Hill's criteria

Judith Miklossy

Abstract

It is established that chronic spirochetal infection can cause slowly progressive dementia, brain atrophy and
amyloid deposition in late neurosyphilis. Recently it has been suggested that various types of spirochetes, in an
analogous way to Treponema pallidum, could cause dementia and may be involved in the pathogenesis of
Alzheimer's disease (AD). Here, we review all data available in the literature on the detection of spirochetes in AD
and critically analyze the association and causal relationship between spirochetes and AD following established
criteria of Koch and Hill. The results show a statistically significant association between spirochetes and AD (P = 15
% 1077, OR = 20, 95% Cl = 8-60, N = 247). When neutral techniques recognizing all types of spirochetes were used,
or the highly prevalent periodontal pathogen Treponemas were analyzed, spirochetes were observed in the brain
in more than 90% of AD cases. Borrelia burgdorferi was detected in the brain in 25.3% of AD cases analyzed and
was 13 times more frequent in AD compared to controls. Periodontal pathogen Treponemas (T. pectinovorum,

T. amylovorum, T. lecithinolyticurn, T. maltophilum, T. medium, T. socranskii) and Borrelia burgdorferi were detected
using species specific PCR and antibodies. Importantly, co-infection with several spirochetes occurs in AD. The
pathological and biological hallmarks of AD were reproduced in vitro by exposure of mammalian cells to
spirochetes. The analysis of reviewed data following Koch's and Hill's postulates shows a probable causal
relationship between neurospirochetosis and AD. Persisting inflammation and amyloid deposition initiated and
sustained by chronic spirochetal infection form together with the various hypotheses suggested to play a role in
the pathogenesis of AD a comprehensive entity. As suggested by Hill, once the probability of a causal relationship
is established prompt action is needed. Support and attention should be given to this field of AD research.
Spirochetal infection occurs years or decades before the manifestation of dementia. As adequate antibiotic and
anti-inflammatory therapies are available, as in syphilis, one might prevent and eradicate dementia.

Keywords: Alzheimer's disease, bacteria, Borrelia burgdorferi, dementia, infection, Lyme disease, periodontal
pathogen, spirochetes, Treponema, syphilis




Historic evidence to support a causal
relationship between spirochetal
infections and Alzheimer’s disease
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Following previous chearvations a statistically significant association batwesn various
types of spirocheies and Alzheimer's disaase (AD) fulfiled Hill's critera in favor of a
causal relationship. If spirochsatal infactions can indeed cause AD, the pathological and
biological hallmarks of AD should also occur in syphilitic dementiz. To answer this
question, observations and ilustrations on the detection of spirochetas in the atrophic
form of general paresis, which iz known to be associated with slowly progressive
damantia, ware reviewed and comparad with the characteristic pathology of AD. Historic
ob=arvations and illustrations published in the first half of the 20th Century indeed
confirm that the pathological halmarks, which define AD, ara also presant in syphilitic
dementia. Cortical spirochetal colonies are made up by innumerable tightly spiraled
Treponama pallidum spirochetes, which are morphologically indistinguishabde from senila
plaques, using conventional light microscopy. Local brain amyioidosis also ocours in
genaral paresis and, 2s in AD, comesponds fo amyioid boeta. These historic obsarvations
enable us fo conclude that chronic spirochetal infections can causs dementia and
reproducsa the defining hallmarks of AD. They represant further evidance in support a
causal relationship batwean various spirochetal infections and AD. Thay alzo indicata that
local imvasion of the brain by thesa halically shaped bacteria reproducs the fillamentous
pathology charactaristic of AD. Chronic infection by spirochetes, and co-infection with
othar bactaria and vireses should be included in cur current view on the aticlogy of AD.
Prompt action iz neaded as AD might ba prevantod.

Keywords: Alrmedmers disease, Bomella argdorter], dementla, gensral parests, oral spirochetes, Treponemsa
spirochetes, Treponema pallldum, syphills
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Inflammation and vitamin D: the infection connection

Meg Mangin * Rebecca Sinha - Kelly Fincher

Abstract

Introduction  Inflammation is believed to be a contribut-
ing factor to many chronic diseases. The influence of
vitamin D deficiency on inflammation is being explored but
studies have not demonstrated a causative effect.
Methods Low serum 25(0H)D is also found in healthy persons
exposed to adequate sunlight. Despite increased vitamin D sup-
plementation inflammatory diseases are increasing. The curent
method of determining vitamin D status may be at fault. The level
of 25(0H)D does not always reflect the level of 1.25(0H)2D.
Assessment of both metabolites often rmeveals elevated
1,25(0H)2D, indicating abnormal vitamin D endocrine function.
Findings This article reviews vitamin D’s influence on the
immune system, examines the myths regarding vitamin D
photosynthesis, discusses ways to accurately assess vitamin
D status, describes the risks of supplementation, explains the
effect of persistent infection on vitamin D metabolism and
presents a novel immunotherapy which provides evidence of
an infection connection to inflammation.

Conclusion  Some authorities now believe that low 25(OH)D
is a consequence of chronic inflammation rather than the cause.
Research points to a bacterial etiology pathogenesis for an
inflammatory disease process which results in high 1.25(0H)2D
and low 25(0OH)D. Immunotherapy, directed at eradicating
persistent intracellular pathogens, corrects dysregulated vitamin
D metabolism and resolves inflammatory symptoms.

Keywords Vitamin D - Infection - Inflammation -
Immunotherapy

Responsible Editor: Mauro Teixeira.

M. Mangin (F<]) - R. Sinha - K. Fincher
Chronic Illness Recovery, Fort Worth, Texas, USA
e-mail: info@ chronicillnessrecovery.org

Introduction

Inflammation is involved in many chronic diseases and
concern has been raised about the influence of vitamin D
deficiency on inflammatory processes. When studies found
an association between inflammatory diseases and low
serum 25-hydroxyvitamin D (25(0OH)D), further research
found evidence of low vitamin D in a large segment of the
general population. This led some authorities to declare a
world-wide epidemic of vitamin D deficiency and to rec-
ommend vitamin D supplementation. Experts are debating
the definition of vitamin D deficiency and the appropriate
vitamin D doses, while further research is being done to
determine if vitamin D supplementation has the intended
effect.

According to some current definitions of vitamin D
deficiency, even healthy persons, exposed to adequate
sunlight, are unable to acquire enough vitamin D without
supplementation. Often reiterated causes of vitamin D
deficiency can be disputed in the light of more current
research. In the absence of definitive studies, authorities are
questioning the wisdom of supplementing the general
population with vitamin D. The definition of Vitamin D
deficiency needs re-evaluation in view of the fact that low
25(0H)D is found in both healthy and sick individuals.
Concerns about vitamin D deficiency merit a closer look at
the current method of determining vitamin D status
because the level of 25(0OH)D does not always reflect the
level of 1,25-dihydroxyvitamin-D (1,25(0H)2D). Analysis
of this active metabolite may reveal elevated 1,25(OH)2D)
in the presence of low 25(0OH)D and lead to a diagnosis of
abnormal vitamin D endocrine system function.

An infectious pathogenesis posits that intracellular
bacteria disrupt the vitamin D regulated immune system,
resulting in persistent infection and chronic inflammation.
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Atherosclerosis and Alzheimer - diseases with a
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Abstract

Background: Aging is accompanied by increasing vulnerability to pathologies such as atherosclerosis (ATH) and
Alzheimer disease (AD). Are these different pathologies, or different presentations with a similar underlying
pathoetiology?

Discussion: Both ATH and AD involve inflammation, macrophage infiltration, and occlusion of the vasculature.
Allelic variants in common genes including APOE predispose to both diseases. In both there is strong evidence of
disease association with viral and bacterial pathogens including herpes simplex and Chlamydophila. Furthermore,
ablation of components of the immune system (or of bone marrow-derived macrophages alone) in animal models
restricts disease development in both cases, arguing that both are accentuated by inflammatory/immune pathways.
We discuss that amyloid 3, a distinguishing feature of AD, also plays a key role in ATH. Several drugs, at least in
mouse models, are effective in preventing the development of both ATH and AD. Given similar age-dependence,
genetic underpinnings, involvement of the vasculature, association with infection, AB involvement, the central
role of macrophages, and drug overlap, we conclude that the two conditions reflect different manifestations of a
common pathoetiology.

Mechanism: Infection and inflammation selectively induce the expression of cholesterol 25-hydroxylase (CH25H).
Acutely, the production of ‘immunosterol” 25-hydroxycholesterol (250HC) defends against enveloped viruses. We
present evidence that chronic macrophage CH25H upregulation leads to catalyzed esterification of sterols via
250HC-driven allosteric activation of ACAT (acyl-CoA cholesterol acyltransferase/SOAT), intracellular accumulation
of cholesteryl esters and lipid droplets, vascular occlusion, and overt disease.

Summary: We postulate that AD and ATH are both caused by chronic immunologic challenge that induces CH25H
expression and protection against particular infectious agents, but at the expense of longer-term pathology.

Keywords: Atherosclerosis, Alzheimer, APCE, Infection, Inflammation, Cholesterol, 25-hydroxycholesterol




Attgchment Invasion Replication Exfoliation

> & : \
n° °, \° e

Defensins?
Nitric oxide

N\ Tamm-Horsfall protein @ uromucoid —0\- slgA j UPEC ’ PMNs

Mulvey MA et al., 2000



Rosen DA et al., 2007






Wheat germ
agglutinin

UT189 E. coli with green fluorescent protein

Scott et al., Urology, 2015



Recurrent/Persistent symptoms







gut
malnutrition
infection






Ssymbiosis
and the
gastrointestinal tract






o®sel

The intestine has evolved efficient digestive, endocrine and immune functions in concert with its
microbiota—a vast and complex symbiotic ecosystem comprising bacteria, viruses, fungi, protozoa,
and archaea living in close proximity to the host {Backhed et al, 2005; Jumpstart Consortium
Human Microbiome Project Data Generation Working Group, 2012; Yatsunenko et al., 2012).
Working in synergy with these microorganisms, the gut-microbiota axis provides the host with
adequate nutrients and energy for good health, growth and reproduction. While little is known
about the virome and eukaryotic microorganisms in the gut, the human intestinal microbiota is
comprised of over 50 different bacterial phyla that are dominated by Bacteroidetes, Firmicutes, and
Actinobacteria in healthy adults (Bickhed et al., 2005; Jumpstart Consortium Human Microbiome
Project Data Generation Working Grouap, 2012; Yatsunenko et al, 2012). Age is a significant
determining factor in microbiota composition, as is genetic hardwiring and host immune responses
that help to shape our gut microbial communities (Yatsunenko et al., 2012; Kelder et al, 2014).
D¥et, probiotic, and antibiotic use also modulate intestinal microbiota composition and represent
some of the best studied examples of how epigenetic signals can potentially cause permanent
alterations to microbial community structure and function in humans {Turnbangh et al., 2008,
2008; Yatsunenko et al., 2012; Hemarajata and Versalowvic, 2013).




Fig. 2. Alterations of the a, b enteric connective
tissue, ¢, d enteric musculature, and e, f enteric
nervous system in diverticular disease (DD) com-
pared to controls. Within the muscle layers (red
colored tissue), the relative portion of connective
tissue (green colored area) is significantly increased
in b DD compared to a controls. Both the circular
(CM) and longitudinal (LM) muscle layer are con-
siderably thickened in d DD compared to ¢ con-
trols. Enteric ganglia of the myenteric plexus (MP)
located between the CM and LM exhibit a signifi-
cantly decreased nerve cell (NC) density in f DD
compared to e controls. @, b Azan staining with
false-color conversion of connective tissue ele-
ments (modified from [27]); ¢, d Azan staining,
(modified from [27]); e, f anti-Hu C/D immuno-
histochemistry, hematoxylin counterstain (modi-
fied from [33]).

Wedel et al., 2015




Enteric connective tissue increased overall connective tissue content
altered composition of collagen types
increased cross-linking of collagen fibers
increased elastin fibers (“elastosis coli’)
disturbed connective tissue metabolism

Enteric musculature thickening of circular and longitudinal muscle (*'myochosis coli’)
deranged architecture of muscle fibers
focal loss of myofilaments
fibrotic degeneration

Enteric nervous system oligo-neuronal hypoganglionosis
imbalance of neurotransmitters/receptors
deficiency in neurotrophic factors
nerve fiber remodeling
increased pain-mediating neurotransmitter systems
loss of interstitial cells of Cajal (intestinal pacemakers)

In vivo intestinal motility increased intraluminal pressure
increased motility index
increased high-amplitude propagated contractions
retrograde propagations
visceral hypersensitivity

In vitro intestinal motility altered spontaneous contractility pattern
decreased relaxation due to impaired nitrergic input
increased contraction due to enhanced cholinergic input

Wedel et al., 2015
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Kang et al., 2014, Effect of L-arginine on immune function:
a meta-analysis

Gurbuz et al.,, 1998, Supplemental dietary arginine accelerates intestinal
mucosal regeneration and enhances bacterial clearance

Daily et al., 1990, Effects of dietary protein and amino acids
on immune function
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Tao et al., 2014, Glutamine supplementation for critically ill adults
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Lan et al., 2015, Mucosal healing in inflammatory bowel diseases:
is there a place for nutritional supplementation?









Lipids: Building blocks of membranes
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Nutrient demand and supply in cancer
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Alkylation of proteins and DNA
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OH OH |O
OH OH OH
0
HO O OH |
SOOI D ¢
OH
OH
OH O HO

Redoxcycling by flavonoids




Eradication by redoxactive
agents is possible



out dysbiosis

(N




Tryptophan

NH, +
[~ “4po .
S ey,
HO H,
H

HO i NH,
f’r”— ‘1\\\ / .:'\
/4 A\ ff
\ /0 /=0
\ L\ /
N /
P
\i\l ,// H O
H

5-Hydroxytryptamine
(Serotonin)

cancer
and

oxidative stress Kynurenine

NH,
O

N OH
KM.F/ YAT
N

HO NH,
O O
— ) /< —
HN"  OH e ©OH
3-Hydroxykynurenine Kynurenic Acid
l Neuroprotective
— O
\_/
N OH
OH
O
Quinolinic Acid

Neurodegenerative

oxidation
exceeds
tryptophan
transamination
and
hydroxylation

enhanced
cancer
progression



R

[\ \¢
UETOX

v

detoxification
regulation
regeneration



nutrients

Intracellular infections
health



redoxregulation
mitohormesis
signaling






adhesion
Invasion
infection



Bioenergetic Biomatrix Bioresonance



Elimination
of toxic
interferences



Personalized prevention
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