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Tailored testing protocols
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- Correlations with Borrelia and coinfections
- Testing suggestions
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- Correlations with Borrelia and coinfections
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Fibromyalgia symptoms and Borrelia -
clear associations

ﬁ Richard Horowitz MD
T " "Most fibromyalgia

Are Your Fibromyalgia Symptoms | patients L
Due to Lyme Disease? are Lyme positive.

Tick-borne disorders often mimic chronic pain syndromes ol L 5 |

(Rheum Dis Clin North Am.
1998 May; 24

v (2132591 & reportof Lid

Lyme disease s he number one vecior bome spreading epidemic worldwide, and mimics
commaon dissases such as Fibromyalgia (FM). Chronic Fatigue Syndrome (myalgic
encephalomyelitis), autoimmune dissases like rheumatoid arthritis and MS. as well as
paychialric conditions such as depiession and aniiely. Tha CDC recenlly released new
slatistics showing thal fen imes more iIndivduais have been affected with Lymea than
previously suspactad. Since the blood tests for diagnosing Lyme disease have been
shown 10 be unreliable, we would axpact thal a ceftain parcentags of those diagnosad
with FM are in fact suffaring from Lyme disease. This has been my personal experiance
In tha last 26 years, | have seen over 12,000 chronically ill individuals with Lyme and
associaled fick-boma disorders, many of whom have bean to 10-20 doctors looking for
answers for thair chronic fatigue and musculoskeletal pain. Lyma and associated tick-
bome infections were offen one of the underlying causes of their problem

E

Source: https://www.psychologytoday.com/blog/why-can-t-i-get-better/201312/are-your-fibromyalgia-symptoms-due-lyme-disease
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Fibromyalgia symptoms and Chlamydia pneumoniae
(CPN)

Musculoskeletal Pain and Inflammation B 5Soft tissue infection by
Chlamydia pneumoniae and subseqguent inflammation. @ Fibromyalgia
Syndrome often starts after injury/accident. In the normal response to
tissue repair, injured and inflamed areas attract macrophages. Chlamydia
pneumoniae infected macrophages can leave Chlamydia pneumoniae
behind in injured/inflamed area. Infection then becomes progressive
gradually spreading from that area. As generalized inflammation increases
(from free circulating cytokines) these sites are further infected by
parasitized macrophages drawn to increasingly inflamed sites, etc. See
hitp://www cpnhelp.org/how_chlamydia_pneumoniae_ B Porphyrins
blocking GABA receptors will also lower pain tolerance. B Generalized
cytokine load

Chlamydial Endotoxins. Chlamydia pneumoniae contains a number of
endotoxins in its structure, such as LPSi and H5PI-60. These endotoxins
cause widespread inflammation {cytokine cascades) and a host of other
metabolic disturbances. These are released chronically in small amounts in
Chlamydia pneumoniae infection and in larae amounts when Cpn cells are
killed.

Source: http://www.prohealth.com/library/showarticle.cfm?libid=12763
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Fibromyalgia and Mycoplasma

Diagnosis and Treatment of Chronic Mycoplasmal Infections in
Fibromyalgia and Chronic Fatigue
Syndromes: Relationship to Gulf War Illness

Garth L. Nicolson, Marwan Nasralla, Joerg Haier and Nancy L. Nicolson

The Institute for Molecular Medicine, 15162
Huntington Beach, CA 92649

Triton Lane

Summary

Mycoplasmal infections are associated with several acute and chronic illnesses, including
Pneumonia, Asthma, Rheumatoid Arthritis, Inmunosuppression Diseases such as AIDS, Genitourinary
Infections and Gulf War Illness (GWI). Using forensic Polymerase Chain Reaction blood samples from
132 Chronic Fatigue Syndrome (CFS) (Myalgic Encephalomyelitis ) and/or Fibromyalgia Syndrome
(FMS) patients were investigated for the presence of mycoplasmal infections in blood leukocytes. CFS

and FMS patients had LumpluLIy overlapping signs and symptoms and
analysis. There was a significant difference between symptomatic CFS/
mycoplasmal infections (~63%) and healthy ;}ositm controls (~9%) (P
incidence of Mycoplasma fermentans infections in these CFS/FMS pati

were oronped for nurnoases of

"The identification of mycoplasma infections
in the leukocyte blood fractions of a rather

0% )(P<0.001). T evalence of lasmal inf £ e
(0% )(F ). The prevalence of mycoplasmal infections in female anl ) Ly 0 gubset of CFS, FMS and arthritis

similar. Similar to GW1 pe atients with mycoplasmal infections (~50%) z
symptoms, mycoplasma-positive CES/FMS patients respond to 6-week
doxycycline, minocycline, ciprofloxacin, azithromycin and clarithromyc
antibiotics plus nutritional support appear to be necessary for recovery.

patients suggests that mycoplasmas, and
probably other chronic infections as well,
may be an important source of morbidity in
these patients.”
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Fibromyalgia and Epstein Barr Virus/CMV

Journal of Neurology and
Neuroscience
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The obtained results

Evaluation of Antiviral Antibodies against Epstein-Barr Virus and revealed that high EBV
Neurotransmitters in Patients with Fibromyalgia IgG concentrations in the
Reshkova V'", Kalinova D' and Milanov I serum of patients with
'Rheumatalogy Clinic, 5t. van Rilski Multiprofile University Hospital for Active Treatment, Sofia, Bulgaria FM COI"I"elatEd With pain
251, Naurn Multiprofile Haspital Tor Active Treatment in Neurology and Psychiatry 7 5t Naum, Sofia, Bulgaria intenSity and associated
*Corresponding Author:  Dr, Valentina Reshkova clinical sym ptoms. This is
ChiE a3 e consistent with the fact
13 Urvich Str. 1612 Sofia Bulgaria that FM is connected to

adinseli the immune response to
E-mail; v_reshkova@abv.bg . . .
certain infectious agents

Citation: Reshkova V, Kalinova D, Milanov I. Evaluation of Antraral Antibodies against Epstein-Barr Virus and Neurotransmitte| (e g EBV CMV) "
L]
Patienits with Fibromyalgia. | Neurol Neuroscl, 2016, &3, doi; 10.21767/2171-6625.100035 !

Received Date: August 25, 2015 Accepted Date: Movermber 10, 2015; Published Date: Movember 14, 2015

Visit for more related articles at journal of Neurology and Meuroscience
Abstract
Fibramyalgla (FM) Is characterized by chronic widespread pain lasting Tor a miniimum of three months, and pain at mechanical

pressure in at least 11 of the 18 tender points. The cause of fibromyalgia is unknown. Several hypotheses have been developed
including "central sensitization”. This theory proposes that fibromyalgia patients have a lower threshold for pain because of
increased reactivity of painsensitive neurons in the spinal cord or brain. Some researchers supposed that different
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Fibromyalgia and Varicella Zoster Virus (VZV)

Varicella-zoster virus

Curr Top Microbiol Immunol. Author manuscript; available in PMC 2011 Apr 14. PMCID: PMC3076592
Published in final edited form as: NIHMSID: NIHMS259279
Curr Top Microbiol Immunol. 2010; 342: 243-253.
doi: 10.1007/82 2009 3

Neurological Disease Produced by Varicella Zoster Virus Reactivation
Without Rash

| Don Gilden, Randall J_Cohrs, Ravi Mahalingam, and Maria A Nagel

Author information w Copyright and License information b

The publisher's final edited version of this article is available at Curr Top Microbiol Immunol
See other articles in PMC that cite the published article.

Abstract Go to: (¥

a highly contagious virus that
spre ads from person-to-person Reactivation of varicella zoster virus (VZV) from latently infected human i anilia usualli iroduces herpes

by coug hi ng or sne ezi ng, or zoster (shin ls], characterized b dermatol distribution pain and rash.fsE eS| HER R

i e el ERV A EEINNas well as meningitis or meningoencephalitis, cerebellitts,
isolated cranial nerve palsies that produce ophthalmoplegia or the Ramsay Hunt syndrome, multiple cranial
nerve palsies (polyneuritis cranialis), vasculopathy. myelopathy, and various inflammatory disorders of the
eve. Importantly, VZV reactivation can produce chronic radicular pain without rash (zoster sine herpete),
as well as all the neurological disorders listed above without rash. The protean neurological and ocular

disorders prod-uced by V7L Lo tlsa_olsmasnans st eankh aea o aballancs o tha sasnatrisine slisiaioss. Tha

“"Zoster is often followed by chronic
pain (postherpetic neuralgia)”

through direct contact with

the characteristic skin lesions it
causes or fluids from blisters on
an infected person.

Source: https://www.clinicaladvisor.com/varicella-zoster-virus/slideshow/377/
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Consider Borrelia in the differential diagnosis of
Rheumatoid Arthritis

] Clinical and Vaccine
£ Immunology

CVI Article | Journal Info. | Authors | Reviewers | Permissions | Joumnals ASM.org

Clin Vaccine Immunol. 2007 Now; 14{11): 14371441, FMCID: PMC21638181
Published online 2007 Sep 19. doi: 10.1128/CW1.00151-07

Serum Reactivity against Borrelia burgdorferi OspA in Patients with
Rheumatoid Arthritis-

Yu-Fan Hsieh,! Han-Wen Liu," Tsai-Ching Hsu,! James C.-C. Wei,? Chien-Ming Shih,* Peter J. Krause * and Gregory J.
Tsay'?

Author information & Ardicle notes = Copyright and License information k-

This article has been cited by other aricles in PMC.

ABSTRACT Go to:

Lyme arthritis and rheumatoid arthritis share common clinical features and synovial histology. It 15 unclear
whether thev also share similar pathogenesis. Previous studies have shown that the severity and duration of
Lyme arthritis correlate directly with serum concentrations of antibody against outer surface protemn A
{OspA) of the causative pathogen Borrelia burgdorferi. We tested the sera of 68 subjects with rheumatoid
arthritis, 147 subjects with other autoimmune diseases, and 44 healthy subjects who had never had Lyme
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Detection of Mycoplasmal Infections in Blood of
Patients with Rheumatoid Arthritis

Jorg Haier', Marwan Nasralla', A. Robert Franco’, and Garth L. Nicolson"">

'The Institute for Molecular Medicine, 15162 Triton Lane, Huntington Beach, CA 92649-1041
> The Arthritis Center of Riverside, Riverside, CA 92501

SUMMARY

Objectives: Mycoplasmal infections are associated with several acute and chronic illnesses. Some
mycoplasmas can enter a variety of tissues and cells and cause system-wide or systemic signs and
symptoms.

Methods: Patients (14 female, 14 male) diagnosed with Rheumatoid Arthritis (RA) were investigated for
mycoplasmal infections i their blood leukocytes using a forensic Polymerase Chain Reaction (PCR)
procedure. Amplification was performed with genus- and species-specific primers, and a specific radio-
labeled internal probe was used for Southern hybridization with the PCR product. Pallcnh were
investigated for presence of Mycoplasma spp., and positive cases were further tested for nlec s with

the following species: M. fermentans, M. hominis, M. pneumoniae and “Th
e results suggest

Results: The Myvcoplasma spp. sequence, which is not entirely specific for mycoplasmas,
from the peripheral blood of 15/28 patients (53.6 %), and specific PCR products could no -

13 patients (46.4 %). Significant differences (p<0.001) were found between patients and p that a hlg h percentage
controls in the genus-test (3/32) and in the specific tests (0/32). Moreover, the incidence o of RA patients have
infections was similar in female and male patients. Using species-specific primers, we wery

infections of M. fermentans (8/28), M. pneumoniae (5/28), M. hominis (6/28) and M. pene system ic mycoplasmal

RA patients. In 36% of the patients we observed more than one mycoplasma specie _ -
£9 WL e S R : ”
leukocytes. All multiple infections occurred as combinations of M. fermentans with other spe| | nfectlons.

Conclusions: The results suggest that a high percentage of RA patients have systemic mycoplasmal
infections. Systemic mycoplasmal infections may be an important cofactor in the pathogenesis of RA, and
their role needs to be further explored.
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Rheumatoid arthritis and mycoplasma: Sources (extract)

e Hoffman RW, O’Sullivan FX, Schafermeyer KR et al. Mycoplasma infection and rheumatoid arthritis:
analysis of their relationship using immunoblotting and an ultrasensitive polymerase chain reaction
detection method. Arthritis Rheum. 1997; 40: 1219-1228

e Lee AH, Levinson AI, Schumacher HR Jr. Hypogammaglobulinemia and rheumatic disease. Semin.
Arthritis Rheum. 1993; 22: 252-264 10.

e Clark HW, Coker-Vann MR, Bailey ]S, Brown TM. Detection of mycoplasmal antigens in immune
system complexes from rheumatoid arthritis synovial fluids. Ann. Allergy, 1988; 60: 394-398 11.

¢ Nicolson GL. Nasralla M, Haier J, Nicolson NL. Diagnosis and treatment of chronic mycoplasmal
infections in fibromyalgia and chronic fatigue syndromes: Relationship to gulf war iliness. Biomedical
Therapy, 1998; 16: 266-271 12.

e Nicolson GL, Nicolson NL, Nasralla M. Mycoplasma infections and Chronic Fatigue Iliness (Gulf War
Hirress Fassociaterwithrdepioyrrer - Operatorr DeserEstorre intern - Med 1998 — 1800213
¢ Nicolson GL, Nicolson NL. Diagnosis and treatment of mycoplasmal infections in Persian Gulf War
IlinessCFIDS patients. Int. J. Occup. Med. Tox .1996; 5: 69-78. 14.

e Cimolai N, Malleson P, Thomas E, Middleton PJ. Mycoplasma pneumoniae associated arthropathy:
confirmation of the association by determination of the antipolypeptide IgM response. J. Rheumatol.
1989; 16: 1150-1152 15.

e Barile MF, Yoshida H, Roth H. Rheumatoid arthritis: new findings on the failure to isolate or detect
mycoplasmas by multiple cultivation or serological procedures and a review ot the literature. Rev.
Infect. Dis. 1991; 13: 571- 582 16.

e Stephenson J. Studies suggest a darker side of ‘benign’ microbes. JAMA 1997; 278: 2051-2052 17.
e Schaeverbeke T, Gilroy CB, Bebear C, Dehais J, Taylor-Robinson D. Mycoplasma fermentans, but not
M. penetrans, detected by PCR assays in synovium from patients with rheumatoid arthritis and other
rheumatic disorders. J. Clin. Pathol. 1996; 49: 824-828 18.

e Taylor-Robinson D, Gilroy CB, Horowitz S, Horowitz J. Mycoplasma genitalium in the joints of two

patients with arthritis. Eur. J. Clin. Microbiol. Infect. Dis. 1994; 13: 1066-1069 19.
Source: http://www.immed.org/autoimmune/06.16.12%20pdfs%20updates/Haier.etal.Rheumatol.pdf
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Many symptoms of Yersinia overlap with those of
fibromyalgia/rheumatoid arthritis

Table 7. Yersiniosis (Y. enterocolitica) Symptomatology

Stages Symptoms

Early stage Gradual development of gastroenteritis, pharyngitis, complications due to inflammation of the intestinal wall. mesenteric lymphade-

nopathy.

Excretory for months after abatement of gastroenteritis

Late stage Articular manifestations: Reactive arthritis in hip. knee, upper ankle, sacroiliac joints, arthralgias. ankylosing spondylitis. theumatoid
arthritis, sacroiliitis

Erythema nodosum. iridocyclitis, conjunctivitis. gastrointestinal complaints, abdominal pain. diarrhea. ulcerative colitis, nephritis,
insulin-dependent diabetes mellitus. hepatitis (ANA positive, theumatoid factor positive). myocarditis (rare). central and peripheral
nervous system manifestations, multisystem disease

Disease progression in stages with intervals of fewer complaints
Correlation with thyroiditis
Positive LTT

Oscillating serological findings (correlation with disease expression)

Source: Berghoff W. Chronic Lyme Disease and Co-infections: Differential Diagnosis. Open NeurolJ. 2012; 6: 158-178
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3565243/

Fibromyalgia/Rheumatoid Arthritis: possible lab tests
(but use the checklist to tailor this to the patient)

Borrelia SeraSpot + Borrelia EliSpot + CD57-cells

Chl. pneumoniae IgG/IgA antibodies + Chl. pneumoniae EliSpot
Chl. trachomatis IgG/IgA antibodies + Chl. trachomatis EliSpot
Myco. pneumoniae IgG/IgA antibodies + Myco. pneumoniae Elispot
Ehrlichia/Anaplasma 1gG/IgM antibodies + Ehrlichia/Anaplasma EliSpot
Rickettsia IgG/IgM antibodies

Bartonella IgG/IgM antibodies + Bartonella EliSpot

Coxsackie Virus IgG/IgA antibodies

EBV antibodies including Early Antigen + EBV EliSpot

CMV IgG/IgM antibodies + CMV EliSpot

VZV 1gG/IgA/IgM antibodies + VZV EliSpot

HSV1/2 IgG/IgA/IgM antibodies + HSV1/2 EliSpot

Yersinia IgG/IgA antibodies + Yersinia EliSpot

HHV6 IgG/IgM antibodies

ANA (antinuclear antibodies) + CCP (cyclic citrullinated peptide)
antibodies
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ME and Lyme Borreliosis: connection recognized

two decades ago

Chronic Fatigue Syndrome in Patients

with Lyme Borreliosis

Johannes Treib Markus T. Graver Anfon Haass Jirgen Langenbach

Gerhard Holzer Ralph Woessnar

Derrmmeet of Mtnr 0bogy_ Lsever ey Hospamad of Ut Saride]. HoMibery Cef by

Koy Worda
Ly dintans - Neuroborreboss - Chrond: fatigus
W DT

Abstract

Severml authors have reported a chronse fstsgue- (e wyn-
iroiTee i patients that have suffersd from Lyms borrelic-
um w1 the paest To further sreestgate this suepscion of an
SaaOCiaton withou! sampls biss. we carmiad out a pro-
spactve, doublebiind study and tested 1,158 healthy
young maiea Yor Borreha antibodies. Seropowtive sub-
jects who had never suffered from clinically manifest
Ly boritedioss of ¢ £ Lt R t segnificant -
Iy rrore ofen chronic fstigus (p = 0.0 and malsss (p=-
001 than ssronsgative st Thersfors we believe B
b8 wrorth Exarnine g wivether an antitsote theragry shodubd
e conmidered in patients with chronic fatigus wyndrome
and postree Borrelin serology.

—t——r gt T . #sgee A% R

Irrtroduc on

Lyme borrehosis i the most commaon vector-borne
imfection m Lhe northern hernmphere with an anamal mci-
&mdbﬂm[ﬂlﬂ).“ﬁlp}nﬁﬂmll[w
the climical coarse of borrelioss has beom well doscribed.
data supporting the exigence of 3 syndrome of dhronic
fatigpoe following infoction is only s emenpng [21

Symproms of the pestinfoctious chromic faligee syndrome
mcinde perasiont headaches. mrormpacholopal defurs
und procral muslsise which can ocour monihs or cven
years after mfoction and woocsfil trestmend of borreio-
sin [3-5]. This has been reportod by Shadick et al. [§]ma
popalation-based, reiroapctive cohon Sedy dhowing &
sgnificant by higha mcdence of fatygee (26 v %% p=
0.04) and mnpaired ability 10 concentraie (16 vs 2% p=
[L03) in pankenns that had been disgnosed with Lyme boe-
relxssis when commparmd with an ennfected contmad pop-
lation. In addition. Beake ot al [3] sudicd patienis scver-
al years afler they bad bown ireated fiof Lyme borrelionn
wnd compared their soores on varows aempsychologpcal
csy agmins an a@- and education-maiched comtrol
proup. These patients showsd deficits in mernory, mental
flexiniiity and articulstory snd phomematic solls that
were Bmited to a few memory fonctions and did ot
appear o be lmked 10 2 proveral mental docline

In & meceot dimical and serological follow-wp stwdy,
Treik a al [6] obswrvod o somffcant reduction of srundog-
1ead deficits 4 7 years after antibwots: trestment. However,
more than halfl of the patients reported unspecific com-
plaints such o hesdache s well a5 memory and oconcontre
o probdems, sewilar tov 2 dwon f:t“ Tyl

The sssociation botween Lyme borneliosis and chronie
{atigme remams oacertam, bowever. b B abo onciear
wiwiher an mfechion with Borrehn can kead 1o mobzted
meuropsycholopical deficns thal resemble & chroax fs-
ngue syndrome wthoot the patient manifst ing any other
climxcal signs of hoorelosis or neurchomebors

“"When encountering a patient
with chronic fatigue syndrome
one should consider
Borreliosis as a possible
cause”
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The ME International Consensus Primer recommmends

considering Borrelia burgdorferi
|

Immune Tender lymphadenopathy: 0 cervical, O axllany, O Inguinal regions [more prominent in scute phase),
[ Mares with exertion; [ Evimson crescemts in the tonsillar fosaa: O demarcated slong marging of both anteror and
pharyngeal pillary, O if patient has no tondals, they ssueme 3 posterior position in the orophadyne; [ wplenomegaly
[l increased bowel sounds, [ sbdominal bloating, [ abdominal tendermesy: epigistriom [(stomach], right lower
quadrant [terminal lkewm) snd et lower guadrant |sigmodd colon) — mast potients howe tenderness in 2- 179 oreas
Cardiovascular & respiratory: © anthythmias: O BP a6 above, (0 moitiing of extremities, O extreme pallor,
1 Raynaud s phenamenon, (0 receded moons of Binger nadl [cheon phasi]

HYALGIC Laboratory finvestigative Protocol: Disgnose by criteris. Confirm by Wboratory and other investigetions. A broad
panel of tesls provides & more rabust bades 1o identily sympiom patterns, abnormalites and orient treatment
EHCEmmmms Routing labarstory investigation: 0 CBC, 0 ESR, 0 CA, 01 P, & RBC Mg O vitamin 03, © 812 & folate, O ferritin, © ting,
£l FRS, o PC, 0 Hb AIC, O ssrom slecinolytes, 0 TSH, O protein slectrophoresis sworeen, 0 CRP, D creatinine, 0 ECG
(Us T wave notching), 0 CPE snd liver function, 1 rheumatold factor, O snlinuclear antibodees, 1 wrinalysi,
- Adult & PaEd]atFiC: 1 ewsential fatty acids, O Cobneyme Q10, 0 immunaglobuling, O divrmal cortisel levels, 0 TTG, © seratonin

Addithons! laboratory investigation: fox mdicoted by spmptoms, history, clindal evoluation, fab fisdings, risk focton)
2 24 hoasr wring free cortisol, 0 DHEA wulphate, O ACTH, 0 chest a-ray, [0 hormones ncluding free teilosierons 1

i panoramic s-ray of dental roots, 1 aming ackd profile, 1 abdominal uitra sound, [ ctose/fructose bresth test
“ Further Beating with specificity to MI, f ond a3 indicated Some testi ore in the revenrch Woge but con identify

- - Pathagen | Teiti Pal hageiv Tewli
- International Consensus Primer O Emerparn | WP vrclogy, sorach e | © mpcoplema | WA PO, erciogy
] (0 EY, (1 CWIV, 0 MY | OWA-RCR, serology, artigensmis Berrwlin busgdorfers | DhA-PO, vroiogy, Wt i)
fo'r Ul Clarnydia preumonis | OWA PCR, serology 11 Parwmeiru 015 DhA-POR, gl igha,
Immune ppitem profiler 0 * 4 NK cell function & T cytotomicity, (0 B & T-cell function: O igh, O igG subclases 14,
IgAL (0 aghd (akilt from T1 to T2) O cytokine/chemokine profile panel (S4% acouracy): BB, IL-19, MIP- 1L MCP-1, iL4,
Mﬁdlﬂl hﬂdmm 1 fhow cytometry for 4 lymphocyte activity, O 4 37 kDa 1-5A RNase L immunosusy - delecy/ritio & baoactivity, O
food wemitivity panel, [ chemacal wenaitivities, 1 sbool for WCR - D-lactic acid baclenia balance, ova & parasites,
International Consensus Panel autobmmune profile,  Intestinel dysbioshs ) igh & IgM for intestingl asrobec bactedla n serum, OF leukocyte
__elastase activity i PEMCS, (1 1gG food intolerance test, [ tosoplasmosis s
Editors: Bruce M. Carruthers, MD, CM, FRACP(C) Mewrological & stotic festing: |© *SPECT ston with contrast - 4 cortical/corebellar region cerebral blood fow [FCBF] in
Marjorie L. van de Sande, B Ed * the frontal, parietsl, temporal and oorspital & brain stem regions - mase birawn ivalvement indiates inorraurd e

. sewerity, (| MR of brain = fincreased T2 weeighted images s hugh white matter trocts B loss of GM volume) & rule
oul ME, 1 MR of spine (dynomic disc bulgesMermdation , ienoxi), O sheep study (4 itoge 4 siee, sieep potiern &
* * ruie out treotabie upep dyfunilion = diyser omwoy reditonce yndrome, deep opaea, ey )

PINE A} consedutive day compreheniiee §- 12 minute cordippulmonory evercise stresy el [memawning heart, luing, and
metabain funiction) - anly ME patients have significantly sone soores the srcond doy 8 abnarmal fecowety from eaertion
* Enercise tolerance test with expired gat exchangs - (I consecutive dayi) - measure cordiovosculor, pulmonary &

Lditory: Carruthers B van de Sande 11
Source: http://www.lymefiles.com/ME%20adult%20and%2
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http://www.lymefiles.com/ME adult and pediatric 2012.pdf

References for the Lyme Disease/ME connection

(1/2)

Undiagnosed Lyme disease often called ME or CFS

Gustaw K. Chronic fatigue syndrome following tick-borne diseases.Neurol Neurochir Pol.2003:;37:1211-21.

71% of ME/CFS cases had Lyme infection.

Chronic Fatigue Syndrome Patients Subsequently Diagnosed with Lyme Disease Borrelia burgdorferi:
Evidence for Mycoplasma species Co-Infections Garth L. Nicolson, PhD, Nancy L. Nicolson, PhD and Joerg
Haier, MD, PD, Journal of Chronic Fatigue Syndrome 2008; 14(4):5-17

Several Bacteria and ME / CFS scientific research papers at

http://www.immed.org/fatigue illness research.html

RETROSPECTIVE ANALYSIS OF A COHORT OF INTERNATIONALLY CASE DEFINED CHRONIC FATIGUE
SYNDROME PATIENTS IN A LYME ENDEMIC AREA.. Samuel Shor, MD, FACP

Treib, J., Grauer, M.T., Haas, A., Langenbach, J., Holzer, G.,Woessner, R. Chronic Fatigue Syndrome in
patients with Lyme borreliosis Eur Neurol. 2000; 43(2): 107 -9

Nicolson GL, and Nicolson NL. Chronic infections as a common etiology for many patients with chronic
fatigue syndrome, fibromyalgia, and Gulf War Iliness. Intern J Med. 1998; 1:42-6.

Taylor, S. Lyme disease (borreliosis). A plague of ignorance regarding the ignorance of a plague.
http://www.autoimmunityresearch.org/lyme-disease/

In a presentation to the Edinburgh ME group in September 2005, Professor John Gow of Glasgow
University stated that gene expression regulation in those with ME is identical to that seen in Lyme
patients.

Relationship between Lyme Disease and CFS. Critical Needs and Gaps in Understanding Prevention,
Amelioration, and Resolution of Lyme and Other Tick-Borne Diseases: The Short-Term and Long-Term
Outcomes - Workshop Report. Released: April 20, 2011

Donta, S. Lyme disease as a model of Chronic Fatigue Syndrome. CFS Res Rev. 2002; 3(2): 1 -4

Source: http://www.me-ireland.com/scientific/8.htm
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http://www.me-ireland.com/scientific/8.htm
http://www.immed.org/Fatigue Illness/06.08.12 pdfs/Netal-LymeJCFS2008-.pdf
http://www.immed.org/fatigue_illness_research.html
http://www.iacfsme.org/BULLETINWINTER2011/Winter2011ShorCFSinLyme109123/tabid/458/Default.aspx
http://www.iom.edu/Reports/2011/Critical-Needs-and-Gaps-in-Understanding-Prevention-Amelioration-and-Resolution-of-Lyme-and-Other-Tick-Borne-Diseases.aspx

References for the Lyme Disease/ME connection

(2/2)

Goldenberg, D.L. Fibromyalgia, chronic fatigue syndrome, and myofascial pain syndrome. Curr Opin
Rheumatol. 1995; 7(2): 127 - 35

Reponse to Dr. Ho-Yen in Scotland regarding Lyme and ME / CFS

News article at Lyme disease — a ticking timebomb that health authorities say does not exist

Evidence from Dr Samuel Shor, USA

See paper at RETROSPECTIVE ANALYSIS OF A COHORT OF INTERNATIONALLY CASE DEFINED CHRONIC
FATIGUE SYNDROME PATIENTS IN A LYME ENDEMIC AREA

Results: Of the total 210 included in the analysis, 209 or 99% were felt to represent a high likelihood of
“seronegative Lyme disease.” Initiating various antimicrobial regimen, involved at least a 50% improvement
in clinical status in 130 or 62%. Another 55 patients subjectively identified a beneficial clinical response to
antimicrobials, representing a total of 188 or 88% of the total identified as having a high potential for
seronegative Lyme disease.

Conclusions: A potentially substantial proportion of patients with what would otherwise be consistent with
internationally case defined CFS in a Lyme endemic environment actually have a perpetuation of their
symptoms driven by a persistent infection by Borrelia burgdorferi. By treating this cohort with appropriately
directed antimicrobials, we have the ability to improve outcomes.

This is verified in another paper Lyme Disease Presenting as Chronic Fatigue Syndrome

Evidence from Dr Kenny de Meirleir, Belgium. The following evidence concerning the relationship
between ME, CFS and undiagnosed lyme disease was presented by Dr. Kenny De Meirleir to the Belgian
Senate in 2014 - ME, CFS, Lyme Presentation

A news report of this conference was provided on http://nelelijnen.be/index.php/lyme/300round-tafel-23-
april-2014

Evidence presented by Dr. Richard Horowitz to the Belgian Parliament: The following presentation
was made to the Belgian Parliament in June 2014 by Dr. Richard Horowitz, who has treated over 12,000
patients with Chronic Lyme, ME, and other infectious diseases
https://www.youtube.com/watch?v=]Sx3KdFaupA&t=8m40s

Source: http://www.me-ireland.com/scientific/8.htm
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http://www.me-ireland.com/response.pdf
http://www.perthnow.com.au/news/western-australia/lyme-disease-a-ticking-timebomb-that-health-authorities-say-does-not-exist/story-fnhocxo3-1226886911487
http://www.me-ireland.com/lymes.pdf
http://www.me-ireland.com/lymes2.pdf
http://www.me-ireland.com/lyme.ppt
http://nelelijnen.be/index.php/lyme/300round-tafel-23-april-2014
https://www.youtube.com/watch?v=JSx3KdFaupA&t=8m40s
http://www.me-ireland.com/scientific/8.htm
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Chlamydia pneumoniae infection a treatable cause of Chronic Fatigue Syndrome

“Dr. Stratton's lab found
that the majority (almost
100%) of CFS patients
were PCR positive for CPN
in blood samples....
Further, the majority also
had either elevated IgM or
IgG antibodies to CPN
major outer membrane
protein, cross-confirming
the PCR-based findings.”

24 Detober 007

~sqalnar FthuoiraE:

Chronic Chlamydia pneumoniae Infection: A Treatable
Cause of Chronic Fatigue Syndrome

Chronic fatigue syndrome (CFS), an elusive and controversial
illness, has been a difficult management problem for clinicians. A
number of infectious agents have been implicated as the cause of
CFS, although consistent and compelling evidence is still lacking
[1]. Few well-documented infections could cause persistent in-
flammatory reaction leading to the symptomatology of CFS [2, 3].
Chiamydia pneumoniae is a common cause of respiratory infection

ME and Chlamydia
pneumoniae

Over the past 3 years, we encountered 10 of 171 patients with
symptoms of chronic fatigue who had elevated titers of antibody to
C. pneumoniae long after imitial respiratory infection. Most pa-
tients had favorable clinical and serological responses to a 1- to
2-months course of azithromyein therapy, although relapse was
common. The clinical symptoms of and titers of antibody to
C. pneumoniae for our 10 patients over the course of treatment are
summarized in table 1.

A 32-year-old female developed pharyngitis, cough, cervical
lymphadenopathy, low-grade fevers, severe fatigue, and myalgia

Table 1. Clinical characteristics, titers of antibody to Chlamydia pneumoniae at the onset and during antibiotic therapy, and time to decrease

in symptoms for patients with symptoms of CFS.

Titer of antibody to C. preumaoniae

Time w

Patient no., Duration of Time of improvement
age (y)sex Symptomi(s) and sign(s) symptoms (y) diagnosis 3mo 6mo 12 mo 18 mo 21-24 mo (w)

1, 32F CFS, cervical LN 3 =1,024 512 128 <8 <8 32 <l

2, 12F Fatigue, dry cough, wheezing. sinus pain 1.5 =1,024 32 L 256, 512' ] 2

3, 28/F Fatigue, cervical LN, arthralgia I 256 128 §12*  128* 8 32 1.5

4, 36/F Pharyngitis, cough, fatigue, cervical LN I 512 128 32 2

5, 54F Fatigue, otalgia, pharyngitis, right cervical LN 2 512 128 32 ] 2

6, 75/F Fatigue, dry cough, sinus pain 0.5 128 32 2 256* I

7. 5IM CFS, sinus pain and congestion 2.5 12 128 ] 512¢ 25

K, 46/M Fatigue, history of mastoiditis, myalgia 2 128 16 32 1

9. T0'M Fevers, cough, severe fatigue 0.5 = 1,024 16 32 i2 2

10, 48'M CFS, sinus pain, hoarseness, mild cough s =1.024 16 8 8 . Undetermined

Source: Chia JKS, Chia LY. Chronic Chlamydia pneumoniae infection: a treatable cause of Chronic Fatique Syndrome. Clin Infect Dis 1999; 29:452-453;

http://www.prohealth.com/library/showarticle.cfm?libid=12763
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ME and Chlamydia pneumoniae (CPN)

e Fatigue: ATP depletion from intracellular Chlamydia pneumoniae parasitism
e Cardiac Insufficiency: A recent paper found evidence of CPN throughout the
myocardium. This is consistent with findings of cardiac insufficiency in CFS

patients (see Peckerman).!

e Tender Axillary or Cervical Lymph Nodes: Lymph nodes are a major entry
point for Cpn into the body via sinus infection, laryngitis, etc.?

e Immune Deficiency: CPN can infect the bone marrow

e Gastrointestinal issues: CPN infects endothelial tissues, as its preferred
home, including the endothelial tissues of the gut.

e Headaches: CPN infects the vascular

system leading to high blood pressure
(from rigidified vascular walls) and
inflammation of blood vessels
(including in the brain), causing
headaches

“No other single variable in the CFS
literature even comes close to being
found in near 100% of CFS patients.”
(Trial conducted at Vanderbilt by leading ME clinical

researchers Peterson, Cheney, Bell, and Stratton in
late 1990s)3

Source: 1. “Persistent Chlamydia pneumoniae infection of cardiomyocytes is correlated with fatal myocardial infarction,” by Spagnolie LG, et al. Cattedra di
Anatomia ed Istologia Patologica, Dipartimento di Biopatologia e Diagnostica per Immagini, Universita di Roma Tor Vergata, Rome, Italy. [E-mail:
spagnoli@uniroma2.it | Am J Pathol. 2007 Jan;170(1):33-42. http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list uids=

17200180&dopt=Abstract; 2. “Phagocytes transmit Chlamydia pneumoniae from the lungs to the vasculature,” Gieffers J, et al., Institute for Medical
Microbiology and Hygiene, University of Lubeck, Lubeck Germany. Eur Respir J. 2004 Apr;23(4):506-10; 3. See
http://www.prohealth.com/library/showarticle.cfm?libid=12763 for other references
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ME and Mycoplasma

FERIS (mwrairl hied Iacrobeal 2004 MNov 15 34031 20914

High prevalence of Mycoplasma infections among European chronic fatigue syndrome patients.
Examination of four Mycoplasma species in blood of chronic fatigue syndrome patients.

s JI| Micolson GL, D Becksr P, Coomana D, D heaher K

# Author information

Abstract

Prevalence of Mycoplasma species infections m chronc faligue syndrome (CF 5) has been extensively reparied in the scientific (lerature
Howavad, all pravious repons highbightad the presence of Mycoplasmas in Amancan palients In his prospacive study, the presenca of

Mycoplasma fermentans, M. penetrans. M pnsumoniae and &l hominis in the blood of 261 European CFS patients and 36 haalthy
volunisars was axamined usmng fofansie polymarasa cham reachon Ona hundred and sovanty-nino (B8 6%) patants wors mfacted by at

Ipaat one species of Mycoplasma, compared to two out of 36 (5 6%) in the control sampla (F<0 001) Among Mycoplasma-infectad patienis,

M hominis was tha most frequently obsarnad infechon (n=0d_ 38 8% of the overall sample), Tollowaed by M. praumonias and M fermaentans
infectons (equal frequencies, n=07. 25 T%) M paneslrans infechons wers nol found Mulliple mycoplasmal infechons wers detecled in 45
patiants (17 2%). Compared to Amarncan CFS patients (M. pnsumoniaa>h . homins>M. panatransy, & slightty diferent pattorm of
mycoplasrmal infections was found in Europaan CFS pabents (M hominis>& pneumonias, M fsrmentansz GEM . panelrans)

Professor Nicolson found that 70% of a cohort of
ME patients were infected with at least one
strain of Mycoplasma. It generally prefers low-
oxygen environments, and stimulates reactive
oxygen species (ROS), which cause damage to
cell and mitochondrial membranes — membrane
potential is lost. Which means the mitochondrial
ATP production is hugely impaired.

Source: Nicolson GL et al. Chronic Fatigue Syndrome Patients Subsequently Diagnosed with Lyme Disease Borrelia burgdorferi: Evidence

for Mycoplasma Species Coinfections. Journal of Chronic Fatigue Syndrome, Volume 14, 2007 - Issue 4
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ME and Mycoplasma: Sources (extract)

e Endresen GK. Mycoplasma blood infection in chronic fatigue and fibromyalgia syndromes.
Rheumatol Int. 2003 Sep;23(5):211-5. PMID: 12879275

e Mycoplasma blood infection has been detected in about 50% of patients with CFS and/or FMS.
Most patients with CFS/FMS who have mycoplasma infection appear to recover and reach their
pre-illness state after long-term antibiotic therapy with doxycycline.

¢ Nijs J, Nicolson GL, De Becker P, Coomans D, De Meirleir K. High prevalence of Mycoplasma
infections among European chronic fatigue syndrome patients. Examination of four Mycoplasma
species in blood of chronic fatigue syndrome patients. FEMS Immunol Med Microbiol. 2002 Nov
15;34(3):209-14. PMID: 12423773

e Compared to American CFS patients (M. pneumoniae>M. hominis>M. penetrans), a slightly
different pattern of mycoplasmal infections was found in European CFS patients (M. hominis>
M. pneumoniae, M. fermentansz.Gt; M. penetrans).

e Nasralla M, Haier J, Nicolson GL. Multiple mycoplasmal infections detected in blood of patients
with chronic fatigue syndrome and/or fibromyalgia syndrome. Eur J Clin Microbiol Infect Dis.
1999-Dec;18(12):859-65PMID:10691196

e Nasralla M, Haier ], Nicolson GL. Multiple mycoplasmal infections detected in blood of patients
with chronic fatigue syndrome and/or fibromyalgia syndrome. Eur J Clin Microbiol Infect Dis.
1999 Dec;18(12):859-65. PMID:10691196
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In patients with a central nervous system component,
think herpes viruses (EBV, HSV, CMV, VZV, HHV6)

Virus Adapiation and Treatment Dove

ORIGIMAL RESEARCH

A paradigm linking herpesvirus immediate-early gene
expression apoptosis and myalgic encephalomyelitis
chronic fatigue syndrome

A Martin Lerner
Saledin Bogaj’

sl o Hadcing
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“We propose that herpesvirus EBV, HCMV, and
HHV6 immediate-early gene expression in
ME/CFS patients leads to host cell
dysregulation and host cell apoptosis without
lytic herpesvirus replication. Specific antiviral
nucleosides, which alleviate ME/CFS, namely
valacyclovir for EBV ME/CFS and valganciclovir
for HCMV/ HHV6 ME/CFS, inhibit herpesvirus
DNA polymerases and/or thymidine kinase
functions, thus inhibiting lytic virus replication.
New host cell recruitment thus ceases. In the
absence of new herpesvirus, nonpermissive
herpesvirus replication stops, and ME/CFS
recovery ensues.”

T Infecting the brain via the Olfactory Nerve, Limbic Encephalitis
e gumalerpenie ety bt vins () e s et HHV-6 can travel to the brain through the nose, and is also the dominant

i Doy i | FRCBAY 3 il hdinsain L

b il labeency duam

ese e v genomes - V@riant found in the sensory ganglia (Hufner 2007). Like HHV-6, measles
~ 77 77| and HSV-1 tend to affect the limbic system as well as the hippocampus
(Harberts 2011). There have been a number of abnormalities found in
CFS patients in the hippocampus: reduced concentration of
N-acetylaspartate, (Brooks 2000), hippocampal atrophy and 5-HT1A
receptor binding in the hippocampus (Cleare 2005)."

Source: 1. https.//hhv-6foundation.org/associated-conditions/hhv-6-and-chronic-fatique-syndrome
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https://hhv-6foundation.org/associated-conditions/hhv-6-and-chronic-fatigue-syndrome
http://www.ncbi.nlm.nih.gov/pubmed/?term=hufner+hhv-6
http://www.ncbi.nlm.nih.gov/pubmed/21825120
http://www.ncbi.nlm.nih.gov/pubmed/11144799
http://www.ncbi.nlm.nih.gov/pubmed/15691524

Coxsackie frequently found in ME - especially B1

“L. Postviral Fatigue Syndrome - also known as myalgic
encephalomyelitis (ME), it occurs as both sporadic and epidemic cases. It is
a poorly characterized illness, the cardinal feature being excess fatiguability
of the skeletal muscles. Other symptoms that may be present include
muscle pain, headache, inability to concentrate, paraesthesiae, impairment
of short term memory and poor visual accommodation. Focal neurological
signs are rare. Evidence of myopericarditis may be present occasionally.
There may be a history of a nonspecific viral iliness and some
lymphadenopathy may be present. Routine laboratory investigations are
usually normal. Recovery usually takes place within a few weeks or months
but the iliness may persists in some patients with periods of remission and
relapse.

The aetiology is uncertain but it is thought that there is a substantial
functional component as well as a viral component in many cases. ME
occasionally follows confirmed virus infections such as varicella/zoster,
influenza A and IM. It may follow some bacterial infections such as
toxoplasma gondii and leptospira. In the majority of cases though, the
initiating infection cannot be diagnosed specifically. There is now
substantial evidence for a persistent enterovirus infection,
particularly coxsackie B viruses in many cases of ME. Patients with
ME appears to have a higher prevalence of antibodies against
coxsackie B viruses than matched controls. Furthermore, coxsackie
B viruses may occasionally be isolated from the faeces as well as
skeletal muscle biopsies in patients with ME.”

Source: http://virology-online.com/viruses/Enteroviruses5.htm
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http://virology-online.com/viruses/Enteroviruses5.htm

ME (Myalgic Encephalomyelitis), often called CFS in
the UK (but do the checklist to tailor this further)

Borrelia SeraSpot + Borrelia EliSpot + CD57 cells

Chlamydia pneumoniae IgG/IgA antibodies + Chlamydia
pneumoniae EliSpot

Mycoplasma pneumoniae IgG/IgA antibodies
Bartonella IgG/IgM antibodies

Parvovirus B19 IgG/IgM antibodies
Echovirus IgG/IgM antibodies

Coxsackie Virus IgG/IgA antibodies

EBV EliSpot

CMV EliSpot

Herpes Simplex Virus 1/2 1gG/IgA/IgM antibodies + Herpes
simplex Virus EliSpot

HHV 6-IgG/IgM antibodies
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Multiple Sclerosis: references (sample)

Multiple Sclerosis, myelopathies, polyneuropathies, brain

tumours,
encephalopathy. (Neurosurgery.1992May;30(5): 769-73)

1986 (USA): Relapsing fever/Lyme disease — Multiple sclerosis. Medical
Hypotheses, volume 21, issue 3, pages 335-343

2000 (Poland): Lyme borreliosis and Multiple sclerosis: Any Connection? A
Seroepidemic study. Ann Agric Environ Med. issue 7, 141-143

2001 (Norway): Association between Multiple sclerosis and Cystic Structures
in Cerebrospinal Fluid. Infect 29:315

2004 (Switzerland): Chronic Lyme borreliosis at the root of Multiple sclerosis
— Is a cure with antibiotics attainable?
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MS and Borrelia — research over 4 decades
e

Medicaldaypotheses
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Multiple Sclerosis is a chronic central nervous system
infection by a spirochetal agent

Yincent Marsnall

= PlumX Meires

DOI hittps. /dai era/10. 10160306 0877 (88180023-0 20

Abstract

Muitipte Scherosis (MS) 5 8 choonic central nersous system (CNS) mecton simikar o Lyme Diseasea (1) or
Meurosyphilis n is latency penod, pathogenesis, symptoms, histopathology and chronic CNS mvobvement It
daes not have as yel a lully identfied sprochetal ebological agent. Much ressarch and clinical suppon for this
hypolhess was published belore 1954 and = based on silver stasning of neural lesons, anmal Bolabon of the
etiologic agent and the charactensbc symploms and pathogenesis of the disease. If this hypothesis & comact
the disease shauld be treatable with antitactenal agents that penefrate the CNS (soch as high doss antibiotics)
diagnosible by specific mmunological tests, and preventable by early treatment o by the use of vaccines in high
risk popudations

Source: https://www.ncbi.nlm.nih.qgov/pubmed/15617845; http://www.medical-hypothese

Dr. Vincent Marshall’s exhaustive
research from the 80’s showed
spirochetes on the axons of
nerves of MS patient autopsies in
Europe.
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MS and Chlamydia pneumoniae

Empirical antibacterial treatment of
infection with Chlamydophila pneumoniae
in Multiple Sclerosis

David Whaldon MB FRCPath

“... there is now powerful
:I1l'|r.:-!| |T}! :.Jl:‘r!':fll.lll':-:lli'lll'lr':..:ll:lt |:I'!'.I:;'; ;.-!-T':I:lllf' !:I.l;:;-::jilnlll-h_jF.:ljj:: :I"rZI Irl.1-|l-:' rr:l;.l':II I:.'.T-IZ: : :"”-:-ril:: It:::li !."':erP'.Illlu- eVid e n ce fo r t h e res p i ra to ry
nauralegical Mness mulliple sclerosls. & serles of remarkable studles finds: -
® the presence ol O, preumoniae gene sequences in the cerebrospinal pathOgen Chlamydophlla
Thuie ul:' pﬁ-tmnu whlnplmvc the nl:h.s{:.:as::J .!m"l culture of the ufrgani:Pm when (Chlamydia)pneumoniae

sensitive :ll!'rllrnl methods are I.i'il"tl rirmm &, Stratton CW, Yao 5, Tharp A,

STy NLANNEY 5 SRR ST PR AR I K Kt O VR e being a causal factor in

nervous system In multiple sclerosis, Ann Neurod, 1999 ul:46(1)6-14

® an association of new O, prwumn.rr!ﬂe rhpnaruw mh ctions with some va ria nts Of the

episides ol llmlml friuuw [ Buljavac O

B, Hap W, van
der Fwiann LA PA, Hinkran KO Ol

__ | _ pneumonise and the risk neurological iliness multiple
B g e e selurosts paflents, Aan feuel S Been i sclerosis.”

* a statistically significant elevation of €, pneumeoniac-specific serum
antibody levels when the disease 5I||I’Il. into the pmgrtsslurz farm
[Munger KL, Pealing AW Herndn MA chr- Tamr L, Cld '1'!1||'-||'-.I_
Hunter D, Ascherio A, Infection with Chlamydia preuraniae and risk of mult ok

sclerasis, Fpidemiplogy 2003 14:2 141-147

= antibodies 1o C. preamoniae in the cerebrospinal fluld of patients with
3, B, Stratton, W M| WM., Sriram, 5, (2001 C5F
odies aoainst

pacit lgh-alt |||-. antik
multiple sclernsls patlents with progressiyve form

sciences 217, 181-8,]

* evidence of active C. predmoniae protein synthesis in the central
nervous system, with production of a bacterial protein evoking an

Source: http://www.davidwheldon.co.uk/ms-treatment1.html!
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Bartonella-induced MS?

T Journal of
.L Clinical Microbiology

Puitistvsd oidiree 208 Ju 16 a0l

Bartonella sp. Bacteremia in Patients with Neurological and
Neurocognitive Dysfunction —

it g b 30503 LR L Michiotson © N_A_Chdry I.’| W
on s Arhcie i [ L8 Ll Tt [
Thes @rtiCle his Deen CiEd by aiher arickes n PRIC
ABSTRACT )

-

We detected infection with o Bartonedla speciés (B henselae of B vimonii subsp -"'l_'l'.ﬂ.-'w_.!'!'.'.'l 1 hlood

-le'.';|."|||." Iroim six IIII.:]1|.-'III“-L'l"I'I1|'lz'|-L".'J-r |;'l.|-'h"II| s who pre ented with a chronic neur -.":l'l'_.‘:l.'.'l| of neurcscognitve

syndrome including serzures, ataxia, memory lozs, and'or tremors. Each of these patients had substantial
ammal contact or recent arthropod exposure ot a potential nsk factor for Barfonelfo miection. Additional
tudies should be performed to clanfv the potential role of Barfonelio tpp. 05 a cause of chrosic

peurclogical and peurocognitive dvsfunction

Bartonelia henseloe canses o prototvpical illness charctarized by fever and regional lymphadenopathy

following a cat scratch or bite (5. 9). Cat scratch disease (CSD) is usually self-limited, apd antibiotic

“Of the six research subjects,
including Barnes, that
Breitschwerdt used in his study,
two were veterinarians who
reported frequent bites from cats,
dogs, pocket pets and other
animals, one reported a severe
scratch from a cat, one had
frequent arthropod exposure and
had been bitten by a pig and
pecked frequently by various
fowl, another owned a horse farm
and had frequent arthropod
exposure and cat scratches, and
the sixth was a teenager who
developed severe debilitating
migraine headaches after a tick
was removed from his ankle.”

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2546763/, https://www.lymeneteurope.org/forum/viewtopic.php?t=2445
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Multiple Sclerosis: Laboratory tests suggested

Borrelia SeraSpot + Borrelia EliSpot + CD57-cells

Chlamydia pneumoniae EliSpot, and Chlamydia pneumonia
IgG/IgA antibodies

Mycoplasma pneumoniae Elispot, and IgG/IgA antibodies
Bartonella Elispot

Coxsackie Virus IgG/IgA antibodies

EBV EliSpot

CMV EliSpot

HHV6 IgG/IgM antibodies
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Parkinson’s: Cases of Lyme-associated Parkinsonism

in medical literature

Pathod i w 17 005 1o PICSTIN XS

Thar Amarican Journal of

l'l'llllllllliY

Celluiar amd -illlq!jl Iltltir af p q.lt-p

30w o wimmnt i tec
FElbn 2000 Now, 1TNS] 1815=100T PCIT PMCESTIZ

Interaction of the Lyme Disease Spirochete Borrella burgdorferi with
Brain Parenchyma Elicits Inflammatory Mediators from Glial Cells as
Well as Glial and Neuronal Apoptosis

1500 Dutoir * Despak Kaush Hamesh Remamopithy, Andiew A_Lacknar ¥ and

Thiz arsicie fias been (g by other aticies in PRAC

Abstract 0o

Lvime neuroborreiosis, canzed by the spuochete Borrelia burgderferi, often manifests by causing
neurocognitive deficits. As a possible mechanism for Lyme penroborreliosis, we hypothesized that 8.
burpdorferi induces the production of nflammatory medintors o the central nervous syatem with
concomitant nevronal and 'or glial apoptosis. To test our hypothesis, we constructed an ex v model that

consisted of freshly collected slices from bram cortex of a rthesus macaque and allowed live B. burpdorferi

to pepetrate the tisspe. Numerous transeripts of gepes that regulate inflammation as well as
oligodendrocyte and neurcnal apopiosis were significantly altered as aspessed by DINA microarmay
analysis. Transeription level increases of 7.43-fold (P = 0.005) for the cviokine mmor pecrosis factor-a and
2. 31-fold (P = 0.016) for the chemokine |.u1rr|-:'11}.m (IL )-8 were also detected by real-time-polvimerase
chinin resction arrny annfyveis, The munone mediators TL-6, IL-B, TL-1, COX-2, and CXCL 13 were

visnalized in p_lnl cells fn Lh‘n by ||||.|1.I|||-.-1'I=||mr seence staming and confocal microscopy. Concomitantly,

LA EAAY s LR TR RAL =

“The transcript of the
embryonic lethal, abnormal
vision, Drosophila-like 4 gene
(NCBI NM 021952), which is
associated with inflammation
and neuronal death and is up-
regulated in Parkinson’s
disease, was upregulated in
spirochete-stimulated tissues
by 9.98-fold.”
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Link between Parkinsonism and Mycoplasma also
evidenced

(o)
A‘Bm T o
* e e ey [ e

Breet Hepost

Reversible parkinsonism and dystonia following probable
mycoplasma pneumoniae infection

First pubdefeed: |juty 15
DO 10 100 mds ETCT00S1
Cited by {CroasRel) 13 amicley £y o "

2

Journal of Child Neurology

“"We recommend that children with Translent Parkinsonism Following Mycoplasma pneumoniae Infection With
acute Pa rkinsonism preceded by a Normal Braln Magnetic Resonance Imaging (MR1)

tee Gaap Ty Wded Paedi Chooeg Y1 Foigg, FROPOM, L Che ] WP

period of febrile illness, even with a Furst Putdsned Decerber & 2013 Researh Aricie ) S e
normal brain MRI, should be BT oo

L o
investigated for M pneumoniae Abatract
|nfeCti0n -" Parkmsahism cimsed by infechon @ uncommon n children. YWe repar 2 previously haafffy
children with acute sell-Emiting parknscnsm lolowing Mycoplasma preumonise infection, with

normal brasn magnedc resonance imagang (MRL). Our case repori expands the phenctype of
P Kinsonism assocaled with M pasumoniss mfeciion. We recommend thal childnen with acule
nal kinsonism preceded by a panod of lebrie iBness. aven with a nosmal bram MRL. should be

wvarsligated for M preumonise infechion
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Parkinsonism

Borrelia SeraSpot + Borrelia EliSpot + CD57 cells
Mycoplasma pneumoniae Elispot, and IgG/IgA antibodies
Bartonella Elispot

Coxsackie Virus IgG/IgA antibodies

EBV EliSpot

CMV EliSpot
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Alzheimer’s Disease

J Alzheimers Dis. 2014:41(4):1087-93. doi: 10.3233/JAD-120446.

Lyme neuroborreliosis and dementia.

+ Author information

Abstract
INTRODUC TION: Descriptions of Lyme disease and dementia are rare.

OBJECTIVE: To describe patients with dementia and a positive "intrathecal anti-Borrelia antibody index” (Al), specific for neuroborreliosis.

METHODS: Among 1,594 patients seen for dementia, we prospectively identified and studied 20 patients (1.25%) with dementia and a
positive Al. Patients underwent a battery of neuropsychological tests brain, MRL_FDG-PET _and cerebrospinal fluid (CSF) analvsis, An

etiological diagnosis of the dementia was made at the end of the follow-up of| ww = =

- | Pure Lyme dementia exists and
RESULTS: We found two groups of patients with dementia, the first (n =7, 0.4
improvement of dementia after treatment by antibictics and the second (n = 1| has a QOOd outcome after

antibiotics. In the second group, the final diagnoses were Alzheimer's diseass

=1), FTLD (n = 3), hippocampal sclerosis (n = 1), and vascular dementia (n 3 a nti biOtiCS- It iS adViSible tO dO
between the two patient groups at baseline. Brain MRI showed more focal at Lyme Serology in deme nted

second group. Tau, p-tau, and AB42 concentrations in the CSF were normal i

second patients”

CONCLUSION: Pure Lyme dementia exists and has a good outcome after antmmomes T TS aavisanTe 0 00 CyTe Serotogy T aereTed
patients, and if serology is positive, to do CSF analysis with Al. Neurodegenerative dementia associated with positive Al also exists, which
may have been revealed by the involvement of Borrelia in the CNS.

KEYWORDS: Alzheimer's disease; Lewy body dementia; Lewy body disease: Lyme disease; Lyme neuroborreliosis; dementia; frontotemporal lobe dementia;

hippocampal sclerosis; intrathecal anti-Borrelia antibody index; vascular dementia

Source: Blank et al.: Journal of Alzheimer’s disease, Volume 4/2014, 1087-1093
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2016 editorial, Journal of Alzheimer's Disease, 31 authors:
“incontrovertible evidence of a microbial component®

“There is incontrovertible

,(( HHS Public Access

LT ML 1'|

B Pomemarmad i ewbaed i pokcrd E——— evidence that Alzheimer’s
T —, - Disease has a dormant
i e e i MWSEN - microbial component. We can't

S, keep ignoring all of the
Microbes and Alzheimer’s Disease evidence”
e s et Professor Dotglas Kell,
e L T ettt .',t.']f;‘. o Manchester University
Preston * Etheresia Prelonys * Timo Strendberg, ™ Mas Tabel *= Smmon [ Tayvior-Robinson ® and Judith &

Hudson™

Autthon inlormgiion B Copanighs and || ioenese infoemaiion -

P pukisers St et version of e ke 5 vt AGhERTEES D “We refer to the many studies,
tbivo oo aitnadioa o e ichevsns mainly on humans, implicating
specific microbes in the elderly
We are researchers and clinicians working on Alzheimer’s disease (AD) or related topics. and we wrii bra | n , nota bly herpes Si m plex
express our concem that ope particular aspect of the disease has been neglected, even though treatment O

based on it mught slow or amest AD progression. We reler to the many studies, mamnly on humans, virus typ_e 1 (HSVI )’ .

implicating specific microbes in the elderly brain. notbly herpes simplex virus type 1 (HSV1 L, Chiam| Chlamydla pneumoniae, and

preumonioe, and several rypes of spirochaste, in the stnology of AD [1-4]. Fungal infection of AD bra| seve ral types Of Spi rOChaete
] has also been descnbed, as well as sbnormal microbiota in AD patient blood [7]. The first observan !

of HSV] in AD beain were reported almost three decades ago [8]. The ever-increasing number of thess in the eti0|ogy Of AD [l_ﬂ] '"

studies (now sbout 100 on HSV1 alone ) warrants ré-evaluation of the infection and AD concept.

AD is associated with neuronal loss and prog:ﬁ ve synaptic l:h sfunction, ncmmpmd by the deposition
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Alzheimer Plaques can be Borrelia biofilms
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Close Up
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Amyloid plaques in Alzheimer’'s Disease:
Protection against microbial infection?

Science Translational Medicine v.. — RSN

Bl Plaques, each one had a
New  Jouns  Tops  Gamen s single bacterium in it,”

Schence Adances  Sciser Immenclsgy  ScenceRobotics  Sclence Signaling - Sciesce Transitions! Medcine

says Tanzi. “A single

SHp‘RE RESEARGH ARTIGLE ALTHE L4 T . .

o Amyloid- Bpeptade protects against microbial Tiiton s bacterium can induce an
infection in mouse and worm models of ' ici

o Alzheimer's disease

Deepak Kumar Vijaya Komar , 5= Hoon Choi™ , Kevin L Washioosioy- | 'William & Eimer, Stephanee

@I T"':s"""-"- -'5siﬂ_ﬁ|'-'="r=n5 . Aaron Leflowitz’, Gawain McColF, Le= E Goldsbeis”, Rudoiph £ Tanzi™! and
Babert . Mot e "Our findings raise
| " e ressisancadl the intriguing
@ St iiza P+ G

Shmmeaa L™ _ possibility that

i i % Alzheimer's
pathology may arise
when the brain
perceives itself to be
under attack from

Article Figures & Diats Info & Metrics eletters A POF

You are curranthy viewing the abstract Wiew Furll Texi -

Rehabilitation of a p-amyloid bad boy RELATED ConTENT

. L] ”
m _ invading pathogens
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Alzheimers / Dementia

Borrelia SeraSpot + Borrelia-EliSpot + CD57 cells

Chlamydia pneumoniae IgG/IgA antibodies + Chlamydia
pneumoniae EliSpot

Mycoplasma pneumoniae Elispot and IgG/IgA antibodies
Coxsackie Virus IgG/IgA antibodies

Herpes simplex virus 1 / 2 IgG/IgA/IgM antibodies + Herpes
simplex virus EliSpot

EBV EliSpot

CMV EliSpot
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Osteopor05|s/osteopen|a as a result of Lyme
Disease?: Otzi a case in point

Mitochondrial DNA analysis has shown that the bacteria responsible for Lyme disease
resided deep in Otzi’s bones. Though he didn’t die from complications of the disease, work
from a team of scientists at the University of Toronto’s Faculty of Dentistry now suggests that
the 5,000-year-old man might have suffered from bone loss as a result of his infection.

While scientists have long established a link between advanced Lyme disease and the
development of osteoarthritis, until now no one has systematically studied the effects of
this disease on bones.

The bacteria were not only detectable in the bones of mice, they were seen to cause
significant bone loss in the longer bones, mere weeks after infection.

In fact, the bone loss developed at a rapid rate, taking just four weeks to advance to
osteopenia, a forerunner to the more severe form of bone loss disease, osteoporosis.
The study found that the amount of bone loss directly correlated to the bacterial load
found in the bones. The more bacteria present, the greater the rate of bone loss.

The findings suggest that monitoring bone loss in human Lyme disease patients may
be warranted, especially because bone loss is a significant risk factor for fractures
later in life.

“One of our main focuses right now is on the mechanism that induces the bone loss,”
said Tian Cornelia Tang, Faculty of Dentistry.

Cellular studies are currently underway to determine just how the bacteria interact
with the bone building cells of the body, osteoblasts, with the hope of finding new drug
targets to combat not just the bacteria, but the newly discovered associated bone loss.

“"We need to know how long the osteopenia lasts after bacterial infection, and
whether it progresses to osteoporosis,” added Moriarty.
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Borrelia infects bone and induces bone loss

jouunad List » Inlect bemwmun o v BS(F1 2017 Fed » PRCSITEIE

! Infection and

Immunity
WA drtscie v Tl iy bogtaws | Nevewery | Somosoee | Jourress A5 o
Infect ivwrean 2017 Feb, BA(Z) 00THY-16 PACID PAACEETES
Putilshed onling 2017 Jan 26 Prepubished online 2016 Dec 17 dol 10 1120081 007116 Ta ng et al. fou nd
The Lyme Disease Pathogen Borrelia burgdorferi Infects Murine Bone | that Borrelia causes a
and Induces Trabecular Bone Loss loss of bone mineral
Tian Tuan Tang ® Lucia Zhano *© Ani Bansal ® Marc Grynpas “© snd Tarm J_ Moniary™*9 den5|ty |n a mouse
Gu P E :
Gu:: P::: Wt::\mtr”mn;mn State Unmnersity mOdeI Of the dlsease'

Auihce information. = Adcle netin = CornTghl and Lcenag nicrmaiion

This mmicie has Deen Cisd Dy offver Articies n PLAC

ﬂBSTRAcT Goto I+

Lyme disease is caused by members of the Borrelic burgdorferi sensu lato species complex. Anthnitis is a
well-known late-stage pathology of Lyme disease, but the effects of B. burgdorfer! infection on bone at
sites other than articular surfaces are largely unknown. In thus study, we investigated whether B

burgdorfer infection affects bone bealth in mice. In mice inoculnted with B burgdorfer! or vehicle imock
infection). we measured the presence of B. burgdorferi DNA in bones. bone mineral density {BMD). bone
formation rates, biomechanical properties, cellular composition, and two- and three-dimensional features of
bone microarchitecture. B burgdorferi DNA was detected in bone. In the long bones, increasing B
burgdorferi DNA copy oumber correlated with reductions in areal and trabecular volumetric BMDs

Source: https://www.ncbi.nlm.nih.qov/pmc/articles/PMC5278181/
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Tests for Osteoporosis/Osteopenia

Borrelia SeraSpot
Borrelia EliSpot
CD57+ cells

L h
O 3 L This document is intellectual property of Armin Schwarzbach MD PhD.
L Reproduction only with permission. Please note the copyright.

arm%labs

DA GROE MG T CK-BORK I DNSEAZES

40



Ehlers Danlos Syndrome and Borrelia?: Bb hides in
connective tissue and damages collagen

How Lyme Disease Hides in Connective Tissue
Lyme Disease s caused by Borredia burgdorferi a corkscrew shaped bacterium with an affinity for connective tissue(2]
i 15 he most widely distributed, varied type of tssue found In the human body, It Includes

(epithelia, fascia, pleura, pericardial sac, esophagus, and the outer covering of blocd vessels, nerves, and brain. ); f

(adipose tissua); o Bila nect ue (skin, capsules around organs and fbrous sheath around bones); de
(tendons and ligaments); filage (ear, [arynx, joints, betweean ribs, intervarnebral discs)
{skelaton); and il (erythrocytas, leukocytes, and platelats),

Borrelia is known (0 spread (o the Lymphatic syatem within the first 24 hours after infection.[2] Dunng inflammation the
lymphatic channals will maintain in an open position not only increasing flow of protein and lymphafics but also inadveriently
spreading infectious agents. Fram the lymphatic system Bomalla will move 1o collagan nch areas of the body 5 a lype

of connective tissue found in skin, bone, tendan, carilage, synovium, the walls of biood vessels and the oular covenng of
Puiished oniine 2012 Dec 31, ool 11577471 8T 4o 05D 2060101

e

nNErves. (sos ] T )

Damage of Collagen and Elastic Fibres by Borrelia Burgdorferi - Known
and New Clinical and Histopathological Aspects Borrelia has an affinity
s to connective tissue,
Authiy FTiTEOn B Ao nokrs and iS known to

o oo o damage collagen and
Abstract Goto & elastic fibres. How it
Ly Borreliosts, o Lytse's disssse, ionnifests itself i swoeross skin conditios. Therpeotic does that is explained
intervention should be initiated 25 soon a5 a clinical dingnosis of erythema migrans is made. The on the next page

histopathology of some of the skin conditions associated with Lyvme Bormreliosis is charactensed by
strnctural changes to collagen, and somenmes also elastc fibees. These condinons inchyde morphea, Lichen

Cramricibl 20
..'IF'. -

sclerosus et atrophicus and acrodermatitis chronwea atrophicans. More recently, further sln conditions have Source: http://tenaciouspt.blogspot.co.uk/2016/10/

been identified by the new mucroscopic investigation techmigue of focus floating microscopy: gramiloma histamine-intolerance-may-be-affecting.html!

anmmlare, necrobiosis lipoidica, necrobiotic xanthogranuloma, ervthema annulare centrifugum, interstitial
i W
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It cleaves aggrecan, which destroys joints and

connective tissue

wirmutl Ligt » Frond Cef inlecd Mcobesl » 3 20713 » PRICIT4330G
In Cellular and Infection Microbiology
Fronl Call infec Mcabiol 2043 3 40 PRECIDT PRICATAL909
Published oning 2013 Aug 14 oot 10 33E3I0ImD 20713 (004;

Borrelia burgdorferi aggrecanase activity: more evidence for persistent

infection in Lyme disease
Haphae| B Stncker "and L (aing Johnson

fiho imforrration & Aricie notes & Copynatl and License imrmaticn e
Thes anticle has been ched by olher asties i PMC

Abstract

Lvme dizease is the moaet common tickborne illness i the world today. A recent study describes for the
first time an enzyme produced by the spirochetal agent of Lyme disease, SBorrelia burgdorferi, that clen
aggrecan. a proteoglyean found in joints and connective tissue. Discovery of the spirocheral aggrecanad
mises many questions about the pathogenesis of Lyme arthntis and lends support to the concept of
persistent 8. buredorferi infection in patients with chronic Lyme disease symptoms

Kevwords: Lyme dizease. Borralia buredorfer:, aggrecanase, arthritis, BhHirA

Aicancas Macnita thic nlathars af criantifis infarmation hanevesr the natharsnetis machsnreme of

Source: https://www.ncbi.nlm.nih.qov/pmc/articles/PMC3743303/
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“"Borrelia burgdorferi cleaves
aggrecan, a proteoglycan found in
joints and connective tissue ....
The spirochetal aggrecanase,
called BbHtrA, was identified in
the three major species of

B. burgdorferi, was expressed on
the spirochete surface, and was
shown to cleave aggrecan at a site
that destroys the function of the
proteoglycan.”

\ This document is intellectual property of Armin Schwarzbach MD PhD.
1 L Reproduction only with permission. Please note the copyright.

Lyme disease is the most common tickbome illness in the world today (Stricksr and Johnson, 20011 As of
Tuly 2013, the Medline database lists more than 25 000 published peer-reviewed articles about tickborne

-
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EDS: Collagen and fibronectin expression are
downregulated by Chlamydia pneumoniae

|l o< | Infection and
& >, | immunity
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Host Cell Cytokines Induced by Chlamydia = o i “Infection of human
pneumoniae Decrease the Expression of Interstitial fibroblasts and smooth
Collagens and Fibronectin in Fibroblasts O muscle Ce_"S by C.

a0 rﬂ::‘-ﬁ’"m pneumoniae ..
jurgen Baumert!, Karl-Hermann Schmidt!, Annett Enmner?, Eperhard Straube ! S, My FeCoary 2008 downregulated the
and Jirgen Rioded ! -* _~1 Frou expression of type I
2] Author Affiliations s Ful Tes and III collagen and

= . ' fibronectin”
ABSTRACT Classifications

This Article

Chiarmpdha prewmonde infaction has been atconated with chronid obstructive I LAMBLATION

airway disease (COPD), asthma, and atherosclerosis. Inflammaticn and airway

Articie Usage Stats

n asthma and COPD resuilt im subepithelial fibrosis that s

i 5 i Umaipe Sindnge
2 tenzed by the deposiion of interstitial collagens and fibronectin. The a

srogression of atherosclerosis s alto accompaniad by an increased production of Services

interstitial collagens in the intima. As shown by reverse transcniptbon-PCR and Emvind Mhin arfichs bo & co

Mmoo i'l_; ke tion of Nurman I oro ] Smooth muscie _l_'l 5 Oy L

pewumomiae TW- 183 downregulated the expre of type | and Il collagen and ot s
fibronectin, whereas the level of type IV collagen remained unchanged Samiar article:
ticeived medium fom infected fibsoblasts a5 well ¢ spithelial WISH cells alse Awiar ariches i Pubbled
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Source: http://iai.asm.org/content/77/2/867.full
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Testing protocol for involvement of infections in
connective tissue disorders/Ehlers Danlos Syndrome

Borrelia SeraSpot

Borrelia EliSpot

CD57+ cells

Chlamydia pneumoniae EliSpot

Chlamydia pneumoniae IgG/IgA antibodies

Reproduction only with permission. Please note the copyright. a r m | n la bs

AT NLITRITICIAL fbL I DIAGHOS MG T CK-BORHE DISEASES

L .
O 3 L This document is intellectual property of Armin Schwarzbach MD PhD.

44



Borrelia and Mast Cell Activation Syndrome/Disease
(MCAS/MCAD)

Journal List » Infect Immun » v.67({3); 1999 Mar » PMCS96436

Infection and
Immunity

IAl Article | Journal Info. | Authors | Reviewers | Permissions | Journals.ASM.org

Infect Immun. 1999 Mar; 67(3): 1107-1113. PMCID: PMC96436

Borrelia burgdorferi Spirochetes Induce Mast Cell Activation and
Cytokine Release

Jeffrey Talkington and Steven P. Nickell"

Editor: J. R. McGhee

Ju

Author information » Article notes » Copyright and License information -

This article has been cited by other articles in PMC.

ABSTRACT Go to: ()

The Lyme disease spirochete, Borrelia burgdorferi, is introduced into human hosts via tick bites. Among
the cell types present in the skin which may initially contact spirochetes are mast cells. Since spirochetes
are known to activate a variety of cell types in vitro, we tested whether B. burgdorferi spirochetes could
activate mast cells. We report here that freshly isolated rat peritoneal mast cells or mouse MC/9 mast cells
cultured in vitro with live or freeze-thawed B. burgdorferi spirochetes undergo low but detectable
degranulation, as measured by [5-"H] hydroxytryptamine release, and they synthesize and secrete the
proinflammatory cytokine tumor necrosis factor alpha (TNF-o). In contrast to findings in previous studies,
where B. burgdorferi-associated activity was shown to be dependent upon protein lipidation, mast cell
TNF-o release was not induced by either lipidated or unlipidated recombinant OspA. This activity was

additionally shown to be protease sensitive and surface expressed. Finally, comparisons of TNF-a-inducing
= activity in known low-, intermediate-, and high-passage B. burgdorferi B31 isolates demonstrated passage-
- dependent loss of activity, indicating that the activity is probably plasmid encoded. These findings



Borrelia and Mast Cell Activation Syndrome/Disease
(MCAS/MCAD)

Format Abstract -

Send to =
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Interaction of primary mast cells with Borrelia burgdorferi (sensu stricto): role in transmission

and dissemination in C5TBL/6 mice.

A
Beinam O

2

AL ol i g il i
Wanp.2?, i NardoA”, Boulanger N*

+ Author information

Abstract

BACKGROUND: Borrelia burgdorfen (sansu kalo), the causalve agent of Lyme bomaliosis 15 a bacterum ransmitted by haid teks, Ixodes
spp Bactena are injected indo the hast skin during the tick blood meal wath tick saliva. There, Borrelia and saliva interact togethar with skin
colls such & Keralinocyles, fibroblasts, mast cells and oller specific immune cells before dissemmating to tangoet organs

METHODS: To study tha rofe of mast calls in the transmission of Lyme bomalioss, we isolated mousa primary mast cedls from Do marmw
and incubated them in the presance of Barmelia burgdarfen (sensu striclo} and hck salivary gland extiact We further analyzed thes patential

rale in vivo, In & mousa model of deficient In mast calls (K

it ¥ mice)

RESULTS: To our knowledge, we repor hera for the firsl ime (he baciena ability to induce the mflammalony response of mousa pomary mast
cells. We show that OspC, a magor surface lpopratain involvad Inthe aardy transmission of Bomelia, induces the degranulation of primary
missl cafls bul has a imited affect on ihe overall inflammalory responsa of thess cells. In contrasl, whole baclaria have an opposile sffect. We
also show that masi cell activation is sagnificantly inhibited by hick salvvary gland exdract Finally, we demonshala that mast cells are likely nat
tha anly host cells involvod in the aary transmisson and dissaemination of Bormalia sinca e usa of mast coll daficiont Ki WEN-" mice shows a
limited impact an hess [wo processes in the context af 1hs mouse genebic background

CONCLUSIONS&: The absance of mast calls did nol change (he replcation rate of Borreiia in the skin Howewar, in the abssnca of masi cells
Bomelia dssanunation to the joints was faster Mast celis do not control skin bactanal proliferation during pamary mfecton and tha
gstablishmeant of the primary infection, as shown in the CSTBLE mowse model studied Neverheless, the Borrelia induced cytoloking
modulatian on mast cells mighl be iInvolved in lang term and'or repeated infections and pratect from Lyme borreliosis due bo the developman
of a hypersansitivly o ek saiva

KEYWORDS: Borelia [xodas tick: Kil weh-/~ mowse: Mast cells, Pathogen transmission, Tick saliva
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“We report here for the
first time the bacteria
ability to induce the
inflammatory response
of mouse primary mast
cells. We show that
OspC, a major surface
lipoprotein involved in
the early transmission
of Borrelia, induces the
degranulation of
primary mast cells ...”
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Mast Cells and Mycoplasma
|

Clinical
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Mast Cell Activation Disease and Mierobiotie Interactions
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Mycoplasma pneumoniae
induces mast cell activation
and degranulation

Mycoplasma pneumoniae-induced
activation and cytokine production in

rodent mast cells

Knsien L Hosk, BS, Gaill H. Cassell, Phll, Lymn B. Duffy, MT, and
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Testing protocol for histadelia/MCAS/MCAD

Borrelia SeraSpot

Borrelia EliSpot

CD57+ cells

Chlamydia pneumoniae EliSpot

Chlamydia pneumoniae IgG/IgA antibodies

Mycoplasma pneumoniae Elispot and IgG/IgA antibodies

Reproduction only with permission. Please note the copyright.
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PANS (Paediatric Acute-onset Neuropsychiatric Syndrome) /

PANDAS (Paediatric Autoimmune Disorders Associated with Strep)
and infectious triggers

Molecular Mimicry in PANS and PANDAS

Bath PANS and PANDAS are associated with inlechon

trigoyered AUtoIrmimyiire res POnses ko A “molecila

Ty This oeciirs whEn our e ayRle
nistakenky attacks nopmal body tissues hecause of th
stroctural similanties betwesn a particular molecule on
i intesTious agen? and the modecoles o our own Dody
tissues Hheumatic Fever 15 one A e of rmolec il
nirpcry wheere ths pmmune system 8 tnggered (o
itack thie heat valves in

ertain individuals alter

expenencing a atrep nfechion il AMNS and PANDAS, it

¢ bselimyed] That =

L e b (E5

wniething similar occurns whene
e thggered to atlack a part al the bian called the Rasal Gandaglia, which s undefstood to be
I .|-|-.|'.h| o0 ImaveEiTeent

indl Beuasdin

When some patents are exposed 10 Cortan DECTeTa, VIruSes of germe, Thesr imimuns system may oo awry
producing avtoantibodies that attack not only the invading genms but healthy “ri

eplons
in the brain

I'tus musguided reaction can result inomllamimation in the brain, thigoening an abiupl onset

i athes targets
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Children with PANS and PAMDAS are often Misdiagnosed
All 1

ten, chiildren with PANS and PANDAS are
radiagnosed a8 having 1 sy Fiatrie ol i

may be treated aolety with pavchot s CrUgs 1o

manage thvisg WITIPIOMmS Unfartunatety, for PANS
wed PANDAS panents this does not addiess the
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whiuch m an infection
Source: http://www.moleculeralabs.com/
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Much evidence for the connection beween
PANS/PANDAS and Lyme/coinfections

Jomia Lsst o i J Gen e o v 5 2012 » PRACIF0400

Dovep: Infermatonal Joumal of General Madicine

Do Mldechrm Frees Thes Arteche Doy tive Lot m Mharwracrypd Sewth F oo

i J Gen el 2012 5 163-174 PLACIDY,. PRAC XSG a0
Puiblished omine 2012 Feb 22 ool 1031470 324212

Lyme disease and pediatric autoimmune neuropsychiatric disorders
associated with streptococcal infections (PANDAS): an overview

Hanna Ries' and Canie | '.eﬁl‘l':'.'l."".iz
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o Thiz arice Aas been o000 by ofher articies m F1AC
Favone F Parano E. Rpo R Trifdelt RR J Child Newprod
2006 Sap 21(9) 727-38

Abstract

Lyme disease (LD} 15 a complex, muitisystenmc illness. As the most comumon vector- borne disease i the
United States, LD is caused by bactenal spirochete Borrelia burgdorferi sensu stncto, with poteatial
coinfections from agents of anaplasmosis, babesiosis. and shrlichiosis. Persistent svimptoms and climical
signs reflect multiorgan mvolvement with episodes of active disease and penods of remission. not spanng
the covetad central nervous svstem. The capability of microorganisms 1o canse and exscarbate various
neuropsychistnic pathology is also seen m pediatnic autoimnmume neuropsychiatric disorders associated with
streptococcal infections (PANDAS). a recently deseribed disorder attributed to bacterium Streprococcus
progenes of group A bets-hemolytic streptococous in which newrologic tics and obsessve-compulsive
disorders are sequelac of the infection. In the current overview, LD and PANDAS are juxtaposed through a
review af their reenactiva infartionz atinlneies, clinical presentations, mechanisms of disease development,

bmed TEITEETS

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3292400/
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Possible testing protocol for PANS (Paediatric Acute-
onset Neuropsychiatric Syndrome/PANDAS (Paediatric
Autoimmune Disorders Associated with Strep)

Borrelia SeraSpot + Borrelia EliSpot

Mycoplasma pneumoniae Elispot and IgG/IgA antibodies
Coxsackie Virus IgG/IgA antibodies

Babesia Elispot

Bartonella Elispot

HHV6

Influenza

Source: Conversation with Professor Craig Shimasaki, Moleculera Laboratories, 20t February 2018
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Downloadable "Tailored testing protocols” Mark 1
in "Lifting the Veil 11,” including for Autism

Dic. Armin Schwarzhach
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Presentation on the role of pathogens in degenerative
and autoimmune disorders: please ask ( )

Lyme Disease and Viruses:
Their Role in Degenerative &
Autoimmune Conditions

Armin Schwarzbach MD PhD

Specialist for laboratory medicine

ArminlLabs

Laboratory for tick-borne diseases
Tel. 0049 821 2182879
info@arminlabs.com

www.arminlabs.com www.aonm.org

arminlabs

DIAGNOSING TICK-BORNE DISEASES ACADEMY & NUTRITIONAL MEDICINE

\@N/M »
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In that presentation: multiple autoimmune
conditions

» Rheumatic fever, reactive arthritis, rheumatoid
arthritis — all can potentially be forms of Lyme
arthritis

» Molecular mimicry in neuroborreliosis

» Neuropathy

» Vasculitis

» Autoimmune thyroid disease/Hashimoto’s

» Multiple sclerosis

Reproduction only with permission. Please note the copyright. a r m | n la bs
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Viral involvement in autoimmunity is also well

documented

» Examples:
» SLE (Lupus)
» Ulcerative colitis
» Sarcoidosis

» Grave’'s disease

| . L
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Presentation on the role of pathogens in cancer:
please ask ( )

Tick-borne diseases and viruses In
cancer and unexplained syndromes

Armin Schwarzbach PhD

Medical doctor and
Specialist for laboratory medicine

Augsburg

S
arminlabs

DIAGNOSING TICK-BORMNE DISEASES
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In that presentation: What cancers are tick-borne
diseases associated with?

Haematologic disorders that can develop into
malignancies

» Myelodysplastic syndromes
» Leukaemia

» Monoclonal Gammopathy of Undetermined
Significance (MGUS)

» Lymphomas/Non-Hodgkin’s Lymphoma

» ... and others

| . L
; O b v, This document is intellectual property of Armin Schwarzbach MD PhD.

Reproduction only with permission. Please note the copyright. a r m | n la bs Az

S O e A L DIAGHOS MG T CK-BORNE DISEASES



The body of knowledge on involvement of
bacteria/viruses in patient pathology is huge

Please always ask if you would like to know whether
a bacterial or viral infection could be associated with
your patient’s condition. We'll do the research and get

back to you!
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Thank you very much for your attention!

arm(f% labs A@NM

ACADEMY o NUTRITIONAL MEDICINE

DIAGNOSING TICK-BORNE DISEASES

For tests, please go to
www.aonm.or
https://aonm.org/arminlabs

or call the AONM helpline
on 0333 121 0305
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