
 
ForschenSci
O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Autoimmune and Infectious Diseases: Open Access
Open Access

Copyright: © 2016 Dow CT. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Volume: 2.1Case Report

Detection of M. paratuberculosis Bacteremia in 
a Child With Lupus Erythematosus and Sjogren’s 
Syndrome
Coad Thomas Dow*
Mc Pherson Eye Research Institute University of Wisconsin-Madison and Chippewa Valley Eye Clinic Eau 
Claire Wisconsin, USA

Received date: 28 Sep 2015; Accepted date: 13 
Jan 2016; Published date: 25 Jan 2016.

Citation: Dow CT (2016) Detection of M. 
paratuberculosis Bacteremia in a Child With 
Lupus Erythematosus and Sjogren’s Syndrome. 
Autoimmun Infec Dis 2(1): doi http://dx.doi.
org/10.16966/2470-1025.111

Copyright: © 2016 Dow CT. This is an open-access 
article distributed under the terms of the Creative 
Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction 
in any medium, provided the original author and 
source are credited.

*Corresponding author: Coad Thomas Dow, Mc Pherson Eye Research Institute University of 
Wisconsin-Madison, and Chippewa Valley Eye Clinic 2715 Damon Street, Eau Claire Wisconsin, 
USA, Tel: 7158348471; E-mail: ctdow@me.com

Abstract
Mycobacterium avium ss. paratuberculosis (MAP) is the cause of Johne’s disease, an enteric inflammatory disease mostly studied in ruminant 

animals. MAP is also the putative cause of the very similar human malady, Crohn’s disease. Recently, MAP has been associated with additional 
human inflammatory/autoimmune diseases: autoimmune thyroiditis, autoimmune diabetes, Blau syndrome and multiple sclerosis. The etiology 
of autoimmunity is multi-factorial with both genetically determined risk factors and environmental triggers. Systemic lupus erythematosus (SLE) 
and Sjogren’s syndrome (SS) are autoimmune diseases that are related both clinically and immunologically which may simultaneously occur 
in the same individual. Both diseases are associated with systemic autoimmunity frequently presenting with antinuclear antibodies (ANA). Two 
of these autoantigens, common immune targets in both SLE and SS, are the Ro (or SSA) and La (or SSB) ribonucleoproteins. Auto-antibodies 
to these proteins are frequently found in the sera of individuals with SLE and SS. It has been suggested that MAP triggers autoantibodies via 
mimicry between protein elements of its immunodominant heat shock protein, HSP65, and host tissue proteins. Animal studies support a role 
for mycobacterial HSP65 in SLE. This article presents the case of a child with SLE and SS. She has both the anti-Ro and anti-La antibodies and 
MAP was cultured from her blood. BLAST analysis of MAP HSP65 showed homology with the anti-Ro and anti-La proteins. Further investigation 
of a link between MAP and SLE/SS is warranted.

Background
Lupus and Sjogren’s 

Systemic lupus erythematosus (SLE) and Sjogren’s syndrome (SS) are 
autoimmune diseases that are related both clinically and immunologically. 
SLE is a clinically diverse chronic inflammatory disease resulting from 
the interplay of genetic, hormonal, and environmental factors. [1] SS is 
a chronic inflammatory and autoimmune disorder that is characterized 
by diminished lacrimal and salivary gland secretion resulting in 
keratoconjunctivitis sicca (dry eye) and xerostomia (dry mouth) [2,3]. 
The two diseases can occur together in the same person. Where this 
occurs, SS is usually considered secondary to the occurrence of SLE, as it 
is with other autoimmune diseases such as rheumatoid arthritis. There is 
no known cause for either SLE or SS.

SLE and SS are associated with systemic autoimmunity frequently in 
the form of antinuclear antibodies (ANA) [3]. The individual self proteins 
targeted by ANA have been elucidated and characterized. One of these 
auto-antigens, a common target of autoimmunity in both SLE and SS, is 
the Ro (aka SSA) ribonucleoprotein [5]. 

Anti-Ro is found in the sera of up to 50% of SLE patients and a 
higher percentage of patients with SS [5]. Originally identified by double 
immunodiffusion in the sera of SLE patients with no ANA [6], and later 
identified as SS-A in the sera of SS patients [7], anti-Ro is associated with 
several clinical aspects of both diseases including lymphopenia, leukopenia 
and hypergammaglobulinemia [8]. Anti-La (aka SSB) autoantibodies are 
found in sera from patients with SLE or SS, but are invariably found in 
sera that also contain anti Ro. Anti-Ro without anti-La is more commonly 
found in patients with SLE, while anti-Ro along with anti-La is more 
common in SS [9].

MAP
Mycobacterium avium ss. paratuberculosis (MAP) is a Gram-positive, 

acid-fast staining small rod-shaped bacterium. MAP causes a chronic 
granulomatous inflammation of the intestines in ruminant animals called 
Johne’s disease; mostly studied in dairy cattle, goats, and sheep. MAP also 
causes a chronic inflammation of the intestines in beef cattle and in a wide 
variety of other domestic and wild ruminants. A majority of the dairy 
herds in the United States and Europe have MAP infected animals within 
the herd [10].

MAP and human exposure
Infected cows shed up to 1.6×107organisms per 2 grams of manure 

(0.07 oz) – a dose large enough to infect a calf. A single high-shedding 
animal can excrete up to 15 gallons of such contaminated manure per 
day - a staggering 25,000 infective doses per day [11]. MAP is present 
in pasteurized milk [12,13], infant formula made from pasteurized milk 
[14], surface water [15,16], soil [15], cow manure ‘‘lagoons’’ that leach into 
surface water, cowm manure in both solid and liquid forms that is applied 
as fertilizer to agricultural land [17,18], and municipal tap water [18,19]. 
This provides multiple routes of transmission to humans.

Case Report
An 11-year old female with cutaneous lupus erythematosus (biopsy 

proven) and Sjogren’s syndrome was seen. She had a history of facial 
malar rash, several bouts of parotitis as well as leukopenia. She had no 
sign of renal involvement. Significant laboratory tests included positive 
ANA and antibodies to Ro and La. Peripheral blood was sent for culture 
for Mycobacterium avium ss. paratuberculosis (Figure 1), the culture was 
positive after six months as identified by IS900, indicative of MAP*. Blast 
analysis of both Ro and La antibodies showed positively with epitopes of 
MAP HSP65 (Figure 2).
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Discussion
Molecular mimicry

The concept of molecular mimicry is based on a structural similarity 
between a pathogen and self. The similarity could be expressed as shared 
amino acid sequences or similar conformational structure between a 
pathogen and self antigens. Molecular mimicry has become a very popular 
explanation for the frequent association of infection with autoimmune 
disease [20].

Heat shock proteins are found in virtually all life forms and are 
closely linked to the immune response. HSP65 of mycobacteria is an 
immunodominant antigen. In human mycobacterial infection it has been 
estimated that up to 40% of the T-cell response is directed against this 
single protein [21,22]. The HSP65 of MAP was compared to amino acid 
sequences of the Ro and La proteins. It is postulated that the similarity 
manifest between HSP65 and Ro and La is the trigger of anti-Ro and anti-
La antibodies (Figure 2). The HSP65 of M. leprae significantly accelerates 
the progression of SLE in a standard murine model of SLE [23].

MAP and human granulomatous disease: Crohn’s and 
Sarcoidosis

In addition to Johne’s disease of animals, MAP is the putative cause 
of the very similar Crohn’s disease of humans. The DNA of MAP can 
be identified within the granulomas of Crohn’s biopsies [24] and, with 
extreme care and patience, MAP can be grown from the gut and blood 

Figure 1: Nested IS900 PCR products.  Lane 1, molecular weight 
standards ladder; Lane 2, M. a. paratuberculosis positive control; Lane 
3, patient sample; Lane 4, sample negative control; Lane 5, PCR reagent 
negative control, Lane 6, molecular weight standards ladder

 
Figure 2a:  BLAST analysis HSP65 and Ro (SSA)

 Figure 2b: BLAST analysis HSP65 and La (SSB)
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of Crohn’s patients [25-27]. In limited series, anti-mycobacterial therapy 
directed at MAP has been shown to have a favorable effect on patients 
with Crohn’s disease [28]. Moreover, MAP has been historically linked 
is sarcoidosis; a multisystem inflammatory disease in which DNA 
evidence of MAP has been found (sporadically) in sarcoid granulomas 
[29]. Juvenile sarcoidosis (Blau syndrome) is an inherited granulomatous 
disease of children. The DNA of MAP was detected from every sample in 
a small series of archived tissues [30].

MAP and type 1 diabetes, autoimmune thyroiditis, and Multiple 
sclerosis

While it is not difficult to envision a role for MAP in human disease 
where there is a granuloma, it is more difficult to assign a role to MAP 
in diseases that feature autoantibodies. This divide is bridged by the 
concept that MAP HSP65 mimics host protein elements. An example is 
that of MAP as a proposed infectious trigger of autoimmune diabetes. 
T1DM is an autoimmune disease manifest by progressive T cell-mediated 
autoimmune destruction of insulin-producing beta cells in the pancreatic 
islets of Langerhans [31]. In 2005, Dow postulated a causative role for 
MAP in the T1DM [32].

Sechi et al. in 2007 found the DNA of MAP in the blood of autoimmune 
(type 1) patients but not nonautoimmune (type 2) diabetics [33-35]. 
(Sechi also found an association of polymorphisms of the SLC11a1 gene 
and MAP in T1DM patients [36].) The link connecting MAP and T1DM: 
MAP HSP65 mimic the host pancreatic glutamic acid decarboxylase 
(GAD) [37]. Similar mechanisms are proposed for the role of MAP in 
autoimmune (Hashimoto’s) thyroiditis [38, 39] and multiple sclerosis [40].

Summary
MAP is associated with an increasing number of human diseases. In this 

case report MAP bacteremia was found in a child with lupus and Sjogren’s 
syndrome. MAP bacteremia may trigger SLE and SS via molecular 
mimicry: the persistent presence of MAP results in its production of 
mycobacterial HSP65, the response to HSP65 results in the production 
of antibodies to Ro and La which produce inflammation characteristic of 
lupus erythematosus and Sjogren’s syndrome.

Acknowledgements
The author acknowledges, with gratitude, the expertice of Dr. Mike 

Collins and his laboratory at the University of Wisconsin-Madison for his 
testing of the sample from this patient.

References

1. Alarcon-Segovia D (1984) The pathogenesis of immune dysregulation 
in systemic lupus erythematosus: A troika. J Rheumatol 11: 588-590.

2. Talal N (1985) Sjoégren’s syndrome In: Rose N, Mackay I (edtn). The 
Autoimmune Diseases. New York: Academic Press, 145-159.

3. Talal N, Moutsopoulos H, Kassan S (1987) Sjoégren’s Syndrome: 
Clinical and Immunological Aspects (eds). Springer: Berlin.

4. Scofield AN, Kurien BT, Gordon TP, Scofield RH (2001) Can B cell 
epitopes of 60 kDa Ro distinguish systemic lupus erythematosus from 
Sjögren’s syndrome?.  Lupus 10: 547-53.

5. Harley JB, Sco¨eld RH (1991) Systemic lupus erythematosus: RNA-
protein autoantigens, models of disease heterogeneity, and theories 
of etiology.  J Clin Immunol 11: 297-307.

6. Clark G, Reichlin M, Tomasi TB Jr (1969) Characterization of a soluble 
cytoplasmic antigen reactive with sera from patients with systemic 
lupus erythematosus. J Immunol 102: 117-122.

7. Alsphaugh MA, Tan EM (1975) Antibodies to cellular antigens in 
Sjogren’s syndrome. J Clin Invest 55: 1067-1073.

8. Harley JB, Sestak AL, Willis LG, Fu SM, Hansen JA, et al. (1989) . 
A model for disease heterogeneity in systemic lupus erythematosus 
relationships between histocompatibility antigens, autoantibodies, 
and lymphopenia or renal disease. Arthrit Rheum 32: 826-836.

9. Harley JB, Alexander EL, Bias WB, Fox OF, Provost TT, et al. (1986) 
Anti-Ro/SSA and anti-La/SSB in patients with Sjoégren’s syndrome. 
Arthrit Rheum 29: 196-206.

10. Stabel JR (1998) Johne’s disease: a hidden threat. Journal of Dairy 
Science 81: 283-288.

11. Pierce ES (2010) Ulcerative colitis and Crohn’s disease: is 
Mycobacterium avium subspecies paratuberculosis the common 
villain?. Gut Pathogens 2: 21.

12. Millar D, Ford J, Sanderson J, Withey S, Tizard M, et al. (1996) IS900 
PCR to detect Mycobacterium paratuberculosis in retail supplies of 
whole pasteurized cow’s milk in England and Wales. Appl Environ 
Microbiol 62: 3446-3452.

13. Ellingson JLE, Anderson JL, Koziczkowski JJ, Radcliff RP, Sloan 
SJ, et al. (2005) Detection of viable Mycobacterium avium subsp. 
Paratuberculosis in retail pasteurized whole milk by two culture 
methods and PCR. J Food Prot 68: 966-972.

14.  Hruska K, Bartos M, Kralik P, Pavlik I (2006) Mycobacterium avium 
sub sp. paratuberculosis in powdered infant milk: Paratuberculosis in 
cattle - the public health problem to be solved. Veterinarni Medicina. 
50: 327-335.

15. Pickup RW, Rhodes G, Arnott S, Sidi-Boumedine K, Bull TJ, et 
al. (2005) Mycobacterium avium sub sp. paratuberculosis in the 
catchment area and water of the river Taff in South Wales, United 
Kingdom, and its potential relationship to clustering of Crohn’s disease 
cases in the city of Cardiff. Appl Environ Microbiol 71: 2130-2139.

16. Whan L, Ball HJ, Grant IR, Rowe MT, Rowe TM (2005) Occurrence of 
Mycobacterium avium sub sp. paratuberculosis in untreated water in 
Northern Ireland. Appl Environ Microbiol 71: 7107-7112.

17. Grewal SK, Rajeev S, Sreevatsan S, Michel FC (2006) Persistence 
of Mycobacterium avium subsp. Paratuberculosis and other zoonotic 
pathogens during simulated composting, manure packing, and liquid 
storage of dairy manure. Appl Environ Microbiol 72: 565-574.

18. Gill CO, Saucier L, Meadus WJ (2011) Mycobacterium avium subsp. 
paratuberculosis in dairy products, meat, and drinking water. J Food 
Prot 74: 480-499.

19. Beumer A, King D, Donohue M, Mistry J, Covert T, et al. (2010) 
Detection of Mycobacterium avium subsp. Paratuberculosis in drinking 
water and biofilms by quantitative PCR. Appl Environ Microbiol 76: 
7367–7370.

20. Blank M, Barzilai O, Shoenfeld Y (2007) Molecular mimicry and auto-
immunity. Clinical Reviews in Allergy and Immunology 32: 111-118.

21. Kaufmann SH, Vath U, Thole JER, Van Embden JD, Emmrich F (1987) 
Enumeration of T cells reactive with Mycobacterium tuberculosis 
organisms and specific for the recombinant mycobacterial 64-kDa 
protein. Eur J Immunol 17: 351-357.

22. Jindal S, Dudani AK, Singh B, Harley CB, Gupta RS (1989) Primary 
structure of a human mitochondrial protein homologous to the bacterial 
and plant chaperonins and to the 65-kilodalton mycobacterial antigen. 
Mol Cell Biol 9: 2279-2283.

23. Marengo EB, de Moraes LV, Melo RL, Balan A, Fernandes LB, et. 
al. (2011) A Mycobacterium leprae Hsp65 mutant as a candidate for 
mitigating lupus aggravation in mice. PLoS One 6: e24093.

24. Sechi LA, Mura M, Tanda F, Lissia A, Solinas A, et al. (2001) 
Identification of Mycobacterium avium subsp. paratuberculosis in 
biopsy specimens from patients with Crohn’s disease identified by in 
situ hybridization. Journal of Clinical Microbiology 39: 45140-4517.

http://dx.doi.org/10.16966/2470-1025.111
http://www.ncbi.nlm.nih.gov/pubmed/6239922
http://www.ncbi.nlm.nih.gov/pubmed/6239922
http://www.ncbi.nlm.nih.gov/pubmed/11530996
http://www.ncbi.nlm.nih.gov/pubmed/11530996
http://www.ncbi.nlm.nih.gov/pubmed/11530996
http://link.springer.com/article/10.1007%2FBF00918796
http://link.springer.com/article/10.1007%2FBF00918796
http://link.springer.com/article/10.1007%2FBF00918796
http://www.ncbi.nlm.nih.gov/pubmed/4179557
http://www.ncbi.nlm.nih.gov/pubmed/4179557
http://www.ncbi.nlm.nih.gov/pubmed/4179557
http://www.ncbi.nlm.nih.gov/pubmed/804494
http://www.ncbi.nlm.nih.gov/pubmed/804494
http://www.ncbi.nlm.nih.gov/pubmed/2787639
http://www.ncbi.nlm.nih.gov/pubmed/2787639
http://www.ncbi.nlm.nih.gov/pubmed/2787639
http://www.ncbi.nlm.nih.gov/pubmed/2787639
http://www.ncbi.nlm.nih.gov/pubmed/3485431
http://www.ncbi.nlm.nih.gov/pubmed/3485431
http://www.ncbi.nlm.nih.gov/pubmed/3485431
http://www.journalofdairyscience.org/article/S0022-0302(98)75577-8/abstract
http://www.journalofdairyscience.org/article/S0022-0302(98)75577-8/abstract
http://gutpathogens.biomedcentral.com/articles/10.1186/1757-4749-2-21
http://gutpathogens.biomedcentral.com/articles/10.1186/1757-4749-2-21
http://gutpathogens.biomedcentral.com/articles/10.1186/1757-4749-2-21
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC168142/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC168142/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC168142/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC168142/
http://www.ncbi.nlm.nih.gov/pubmed/15895728
http://www.ncbi.nlm.nih.gov/pubmed/15895728
http://www.ncbi.nlm.nih.gov/pubmed/15895728
http://www.ncbi.nlm.nih.gov/pubmed/15895728
http://agris.fao.org/agris-search/search.do?recordID=CZ2006000142
http://agris.fao.org/agris-search/search.do?recordID=CZ2006000142
http://agris.fao.org/agris-search/search.do?recordID=CZ2006000142
http://agris.fao.org/agris-search/search.do?recordID=CZ2006000142
http://www.ncbi.nlm.nih.gov/pubmed/15812047
http://www.ncbi.nlm.nih.gov/pubmed/15812047
http://www.ncbi.nlm.nih.gov/pubmed/15812047
http://www.ncbi.nlm.nih.gov/pubmed/15812047
http://www.ncbi.nlm.nih.gov/pubmed/15812047
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1287693/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1287693/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1287693/
http://www.ncbi.nlm.nih.gov/pubmed/16391093
http://www.ncbi.nlm.nih.gov/pubmed/16391093
http://www.ncbi.nlm.nih.gov/pubmed/16391093
http://www.ncbi.nlm.nih.gov/pubmed/16391093
http://www.ncbi.nlm.nih.gov/pubmed/21375889
http://www.ncbi.nlm.nih.gov/pubmed/21375889
http://www.ncbi.nlm.nih.gov/pubmed/21375889
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2976226/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2976226/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2976226/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2976226/
http://link.springer.com/article/10.1007/BF02686087
http://link.springer.com/article/10.1007/BF02686087
http://www.ncbi.nlm.nih.gov/pubmed/3106059
http://www.ncbi.nlm.nih.gov/pubmed/3106059
http://www.ncbi.nlm.nih.gov/pubmed/3106059
http://www.ncbi.nlm.nih.gov/pubmed/3106059
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC363030/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC363030/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC363030/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC363030/
http://www.ncbi.nlm.nih.gov/pubmed/21961033
http://www.ncbi.nlm.nih.gov/pubmed/21961033
http://www.ncbi.nlm.nih.gov/pubmed/21961033
http://www.ncbi.nlm.nih.gov/pubmed/11724871
http://www.ncbi.nlm.nih.gov/pubmed/11724871
http://www.ncbi.nlm.nih.gov/pubmed/11724871
http://www.ncbi.nlm.nih.gov/pubmed/11724871


 
ForschenSci
O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Citation: Dow CT (2016) Detection of M. paratuberculosis Bacteremia in a Child With Lupus Erythematosus and Sjogren’s Syndrome. Autoimmun 
Infec Dis 2(1): doi http://dx.doi.org/10.16966/2470-1025.111

Open Access

4

25.  Naser SA, Ghobrial G, Romero C, Valentine JF (2004) Culture of 
Mycobacterium avium subspecies paratuberculosis from the blood of 
patients with Crohn’s disease. Lancet 364: 1039-1044.

26. Naser SA, Collins MT, Crawford JT, Valentine JF (2009) Culture of 
Mycobacterium avium subspecies paratuberculosis (MAP) from the 
Blood of Patients with Crohn’s disease: a follow-up blind multi center 
investigation. The Open Inflammation Journal 2: 22–23.

27. Sechi LA, Scanu AM, Molicotti P, Cannas S, Mura M, et al. (2005) 
Detection and isolation of Mycobacterium avium subspecies 
paratuberculosis from intestinal mucosal biopsies of patients with and 
without Crohn’s disease in Sardinia. Am J Gastroenterol 100: 1529-1536.

28. Borody TJ, Bilkey S, Wettstein AR, Leis S, Pang G, et al. (2007) 
Anti-mycobacterial therapy in Crohn’s disease heals mucosa with 
longitudinal scars. Dig Liver Dis 39: 438-444.

29. El-Zaatari FA1, Naser SA, Markesich DC, Kalter DC, Engstand L, et al. 
(1996) Identification of Mycobacterium avium complex in sarcoidosis. 
J Clin Microbiol 34: 2240–2245.

30. Dow CT, Ellingson JL (2010) Detection of Mycobacterium avium ss. 
Paratuberculosis in Blau syndrome tissues. Autoimmune Dis 127692.

31. Eisenbarth  GS (1986) Type I diabetes mellitus. A chronic autoimmune 
disease. The New England Journal of Medicine 314: 1360-1368.

32. Dow CT (2005) Paratuberculosis and type I diabetes –mapping 
the TRIGR. Proceedings of the 8th International Colloquium on 
Paratuberculosis.

33. Rosu V, Ahmed N, Paccagnini D, Gerlach G, Fadda G, et al. (2009) 
Specific immunoassays confirm association of Mycobacterium avium 
subsp. paratuberculosis with type-1 but not type-2 diabetes mellitus. 
PLoS ONE 4: e4386.

34. Cossu A, Rosu V, Paccagnini D, Cossu D, Pacifico A, et al. (2011) 
MAP3738c and MptD are specific tags of Mycobacterium avium 
subsp. paratuberculosis infection in type I diabetes mellitus. Clin 
Immunol 141: 49-57.

35. Sechi LA, Rosu V, Pacifico A, Fadda G, Ahmed A, et al. (2008) Humoral 
immune responses of type 1 diabetes patients to Mycobacterium 
avium subsp. paratuberculosis lend support to the infectious trigger 
hypothesis. Clin Vaccine Immunol 15: 320-326.

36. Sechi LA, Gazouli M, Sieswerda LE, Molicotti P, Ahmed N, et 
al. (2006) Relationship between Crohn’s disease, infection with 
Mycobacterium avium subspecies paratuberculosis and SLC11A1 
gene polymorphisms in Sardinian patients. World J Gastroenterol 12: 
7161-7164.

37. Dow CT (2006) Paratuberculosis and Type I diabetes Is this the 
trigger?. Med Hypotheses 67: 782-785. 

38. D’Amore M, Lisi S, Sisto M, Cucci L, Dow CT (2010) Molecular 
identification of Mycobacterium avium subspecies paratuberculosis 
in an Italian patient with Hashimoto’s thyroiditis and Melkersson-
Rosenthal syndrome. Journal of Medical Microbiology 59: 137-139.

39. Sisto M, Cucci L, D’Amore M, Dow TC, Mitolo V, et al. (2010) 
Proposing a relationship between Mycobacterium avium subspecies 
paratuberculosis infection and Hashimoto’s thyroiditis. Scand J Infect 
Dis 42: 787-790.

40. Cossu D, Cocco E, Paccagnini D, Masala S, Ahmed N, et al. (2011) 
Association of Mycobacterium avium subsp. paratuberculosis with 
multiple sclerosis in sardinian patients.  PLoS One 6:  e18482.

http://dx.doi.org/10.16966/2470-1025.111
http://www.ncbi.nlm.nih.gov/pubmed/15380962
http://www.ncbi.nlm.nih.gov/pubmed/15380962
http://www.ncbi.nlm.nih.gov/pubmed/15380962
http://www.johnes.org/handouts/files/Naser_3-lab_blind_study_2009.pdf
http://www.johnes.org/handouts/files/Naser_3-lab_blind_study_2009.pdf
http://www.johnes.org/handouts/files/Naser_3-lab_blind_study_2009.pdf
http://www.johnes.org/handouts/files/Naser_3-lab_blind_study_2009.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15984976
http://www.ncbi.nlm.nih.gov/pubmed/15984976
http://www.ncbi.nlm.nih.gov/pubmed/15984976
http://www.ncbi.nlm.nih.gov/pubmed/15984976
http://www.ncbi.nlm.nih.gov/pubmed/17369114
http://www.ncbi.nlm.nih.gov/pubmed/17369114
http://www.ncbi.nlm.nih.gov/pubmed/17369114
http://www.ncbi.nlm.nih.gov/pubmed/8862592
http://www.ncbi.nlm.nih.gov/pubmed/8862592
http://www.ncbi.nlm.nih.gov/pubmed/8862592
http://www.ncbi.nlm.nih.gov/pubmed/21152214
http://www.ncbi.nlm.nih.gov/pubmed/21152214
http://www.ncbi.nlm.nih.gov/pubmed/3517648
http://www.ncbi.nlm.nih.gov/pubmed/3517648
http://www.ncbi.nlm.nih.gov/pubmed/19204799
http://www.ncbi.nlm.nih.gov/pubmed/19204799
http://www.ncbi.nlm.nih.gov/pubmed/19204799
http://www.ncbi.nlm.nih.gov/pubmed/19204799
http://www.ncbi.nlm.nih.gov/pubmed/21664191
http://www.ncbi.nlm.nih.gov/pubmed/21664191
http://www.ncbi.nlm.nih.gov/pubmed/21664191
http://www.ncbi.nlm.nih.gov/pubmed/21664191
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2238046/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2238046/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2238046/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2238046/
http://www.ncbi.nlm.nih.gov/pubmed/17131479
http://www.ncbi.nlm.nih.gov/pubmed/17131479
http://www.ncbi.nlm.nih.gov/pubmed/17131479
http://www.ncbi.nlm.nih.gov/pubmed/17131479
http://www.ncbi.nlm.nih.gov/pubmed/17131479
http://www.ncbi.nlm.nih.gov/pubmed/16828235
http://www.ncbi.nlm.nih.gov/pubmed/16828235
http://www.ncbi.nlm.nih.gov/pubmed/19797462
http://www.ncbi.nlm.nih.gov/pubmed/19797462
http://www.ncbi.nlm.nih.gov/pubmed/19797462
http://www.ncbi.nlm.nih.gov/pubmed/19797462
http://www.ncbi.nlm.nih.gov/pubmed/20429717
http://www.ncbi.nlm.nih.gov/pubmed/20429717
http://www.ncbi.nlm.nih.gov/pubmed/20429717
http://www.ncbi.nlm.nih.gov/pubmed/20429717
http://www.ncbi.nlm.nih.gov/pubmed/21533236
http://www.ncbi.nlm.nih.gov/pubmed/21533236
http://www.ncbi.nlm.nih.gov/pubmed/21533236

	Title
	Corresponding author
	Abstract
	Background
	Lupus and Sjogren’s
	MAP
	MAP and human exposure

	Case Report
	Discussion
	Molecular mimicry
	MAP and human granulomatous disease: Crohn’s and Sarcoidosis
	MAP and type 1 diabetes, autoimmune thyroiditis, and Multiple sclerosis

	Summary
	Acknowledgements
	References
	Figure 1
	Figure 2a
	Figure 2b

