
Abstract

The role of Mycobacterium avium subspecies paratuberculosis (MAP) in Crohn's disease (CD) has 
been debated for more than a century. Up to date, it remains a highly controversy issue as there are a 
large amounts of “solid” scientific evidence on both sides. However, I feel many of these conflicts are 
superficial and the core issue is just the extreme scarcity of MAP in CD and thus the still unresolved 
conflict between sensitivity and specificity. Along with in-depth analyses of the likely intimate nature of 
CD, MAP, and the so-called cell-wall deficient spheroplasts, as well as weighted assessment of findings 
from treatment and epidemiology, here I suggested that the evidences against a critical role of MAP 
in CD greatly overweigh those support it. Here I also shared a unified hypothesis I developed during 
the last 15 years regarding the etiology of inflammatory bowel disease (IBD), including the cause and 
mechanism of IBD as well as the relationship between CD and ulcerative colitis (UC). I proposed that 
reduction in commensal microbiota in modern society and the resultant impairment in inactivation of 
pancreatic digestive protease in the lower gut rather than any specific pathogens may have played the 
primary causative role in both CD and UC.  
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Introduction

It has been more than a century since Dr. Dalziel proposed a 
possible same etiology of Johne’s disease in cattle, now known as being 
caused by Mycobacterium avium subspecies paratuberculosis (MAP), 
with the chronic interstitial enteritis in human, now known as Crohn’s 
disease (CD) [1]. Up to date, the critical role of MAP in CD remains 
a highly controversial issue, with large amounts of “solid” scientific 
evidences on both sides as reflected by the many review articles 
during the last several decades [2-48]. It is believed by some people 
that MAP has played a critical causative role in CD. It is claimed that 
MAP as the cause for CD had fulfilled the Koch's postulates to identify 
the causative agent of a disease  [8,11,12], or even the modernized 
revised versions of Koch’s postulates such as those being suggested 
by Fredricks and Relman [8,11], or Falkow [49], or Hill’s criteria 
[49]. However, in my opinion, many of these claimed evidences are 
rather superficial or even contradictory. The core issue of conflicts 
and controversy is the extreme scarcity of MAP in the tissue. To my 
perception, the evidences against the critical role of MAP in CD 
greatly over-weigh those supporting it. Here I would like to share my 
thoughts on this issue, along with a hypothesis I first proposed 15 
years ago regarding the etiology of inflammatory bowel disease (IBD) 
including the cause and mechanism of IBD as well as the relationship 
between CD and ulcerative colitis (UC). I propose that reduction in 
commensal microbiota along with improved hygiene condition and 
inhibition by antibiotics and dietary chemicals such as saccharin 
and sucralose in modern society and the resultant impairment in 
inactivation of pancreatic digestive protease in the lower gut rather 
than any specific pathogens may have played the primary causative 
role for both CD and UC.

Patients with CD Not Only have Increase in MAP but Also 
Many Other Microbes

The first isolation of MAP from CD patients in 1984 by Chiodini’s 
group has been usually taken as a grand millstone that inspired the 
new round of interest [50,51]. However,  Dr. Chiodini, who remains 
actively engaged in research in this area during the last thirty
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years, has just published the most recent study  in 2015 aiming at 
getting insights into the bacterial populations more representative of 
the causes and agents of CD, with the finding of significant change of 
many kinds of gut bacteria in CD [52]. This study performed deep 
16s microbiota sequencing on isolated ilea mucosal and submucosal 
tissues from 20 patients with CD and 15 non-IBD controls with 
a depth of coverage averaging 81,500 sequences in each of the 70 
DNA samples yielding an overall resolution down to 0.0001% of the 
bacterial population. Among the 4,802,328 total sequences generated, 
98.9% or 4,749,183 sequences aligned with the Kingdom Bacteria 
that clustered into 8545 unique sequences with <3% divergence or 
operational taxonomic units enabling the identification of 401 genera 
and 698 tentative bacterial species. It was found that there were 
significant differences in all taxonomic levels between the submucosal 
microbiota in CD compared to controls, including organisms of the 
Order Desulfovibrionales that were present within the submucosal 
tissues of most CD patients but absent in the control group. This most 
recent study strongly declined a unique critical role of MAP in CD.

The Noncontagious Nature of CD

The MAP believers usually take the paper by Van Kruiningen et 
al [53]  published in 1986 regarding the development of enteritis in 
a kid goat after inoculation of MAP isolated from CD patients as a 
hallmark evidence of fulfillment of the Koch’s postulates [8]. However, 
Dr. Van Kruiningen, who has been the second author in Chiodini’s
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paper regarding the first reported successful isolation of MAP from 
CD patients [50, 51], had later become a firm disbeliever of the MAP/
CD association [47, 54]. In the recent paper [54], Dr. Van Kruiningen 
discussed his suspicion that the isolation of MAP from CD as possible 
contamination in regarding the persistent failure of the great efforts 
to infect the many kinds of animals with gut tissue from CD patients. 
This constant failure of inoculation with gut tissue from CD is in 
strong contrast with the finding that mucosal homogenate of animals 
with Johne’s disease caused more severe pathological changes than the 
isolated cultured MAP [55]. Although study by Naser et al reported 
isolation of viable MAP from the milk of mothers with CD [56], 
there is still no evidence on the transmission of CD from mother to 
babes through milk. Again, this is in strong contrast with the fact that 
Johne’s disease can be easily transmitted through the milk, and even 
the fetus can be get infected in the womb through the circulation. All 
these results indicated the noncontagious nature of CD.

Has Really All Animals Infected With MAP Developed 
Pathological Changes Similar as Johne’s disease In 
Ruminants? 

It is claimed by MAP believers that Johne’s disease can be 
reproduced in virtually all kinds of animals. This seems not the 
case. Although MAP infection has been tried in a variety of  animal 
models such as chickens, guinea pigs, hamsters, mice, and rabbits, 
many of them failed to consistently reproduce disease symptoms or 
the typical predominant gut damage as seen in Johne’s disease [57]. 
For example, oral inoculation of rabbits with approximately 108 of live 
MAP culminated in clinical and histopathological lesions in only 62 
to 75% of the animals, in contrast to the development of the disease 
in almost all calves orally inoculated with only 106 MAP [57]. In 
fact, large amounts of acid-fast MAP and sustained damage are only 
mainly seen in people with AIDS or animals with immunodeficiency 
such as in the nude (nu/nu), beige or  SCID beige, or T-cell receptor 
(TCR) knockout mice [58-60], or in animals (mice, chicken, etc) 
treated with immunosuppression agents like cyclophosphamide or 
prednisolone [61-63]. Although the typical MAP and histological 
changes can be found in the mesenteric lymph node, liver, and spleen 
of some susceptible species of mice inoculated with large amounts 
of the bacteria, the intestine (ileum, cecum, and colon) usually 
does not contain lesions or acid-fast bacilli [57]. Even treated with 
immunedepression agents, MAP still became undetectable in the 
feces and organs of the infected chicks after a few months [63].

Where are the MAP for the Mass Damage Seen in CD?

Disease by mycobacteria such as M. tuberculosis and M. leprae is 
usually accompanied by the existence of large amounts of the acid fast 
bacteria that commonly correlates with the extent of tissue damage, 
along with the fact that paucibacillary leprosy is accompanied with 
much milder symptom, low contagiousness, easier treatment and 
better prognosis than multibacillary [64]. However, despite gut 
damage seen in CD patients are much severe than those seen in cattle 
with Johne’s disease, large amounts of MAP can be found in the feces 
and the gut tissue in Johne’s disease but seldom in CD, which has been 
one of the main reasons made many people to believe CD and Johne’s 
disease are different diseases [10]. The extreme scarcity of MAP in CD 
seems to be the core issue of the many conflict findings in the MAP/
CD research and resultant controversy.

Naser et al had been the first to report in 2004 the existence of viable 
MAP in the blood of 14/28 CD, 2/9 of UC and 0/11 non-IBD (NIBD), 
with the optimized culture of MAP through the well-developed

mycobacterial growth indicator tube (MGIT) [65]. It served as strong 
evidence for the likely positive link between MAP and CD. However, 
using this standardized method and blood samples from the same 
subjects, a follow-up blind multi-center study published in 2009 
revealed that Naser’s group detected MAP in 4/20 of CD, 9/20 of UC 
and 3/20 of NIBD, while the group at University of Wisconsin detected 
MAP in 6/20 of CD, 9/20 of UC and 1/20 of NIBD, and the group at 
the Center for Disease Control and Prevention detected MAP in 4/20 
of CD, 1/20 of UC and 0/20 of NIBD, with no sample was positive by 
all three centers [66]. If there was indeed no problem with the method, 
the scarcity of MAP in the blood would be an important factor that 
led to the big discrepancies among the different centers. Two of the 
three centers, including the one led by Naser, found a higher rate of 
existence of MAP in the blood of patients with UC rather than CD, 
which negated the claimed unique critical role of MAP in CD.

In a recent paper, Naser et al presented a review with a listing of 
the more than twenty studies that support or against the association 
of MAP with CD by PCR [4]. Most of the negative findings failed to 
detect any MAP in CD and Naser et al stressed the necessity to use the 
nested PCR consisting of two rounds of amplification for a sufficient 
detection of MAP DNA, which further reflected the extreme scarcity 
of MAP in CD. Nevertheless, multiple studies showed that the so-
called MAP specific sequence of IS900 can also be falsely detected 
positive in many other species such as Mycobacterium chelonae, 
Mycobacterium terrae and Mycobacterium xenopi strains [38, 67], 
Mycobacterium scrofulaceum [68], Mycobacterium cookie [69], and 
M. avium subsp. Avium [70]. Another study found IS900 based MAP 
detection being false positive in one of five single-round PCR and two 
in four nested PCR [71]. Dr. Chiodini el al also raised big concern 
regarding the real specificity of IS900 assay for MAP and pointed out 
the potential big problem by identification of MAP based exclusively 
on IS900 as being used in many studies [10]. Thus, the increase in 
sensitivity is accompanied by the loss of specificity, which may be 
the still unresolved core issue responsible for the great discrepancies 
among the different studies and the MAP controversy.

Infection of MAP in all animals seems to have milder damage of the 
gut than CD but more acid fast MAP that correlates the clinical and 
pathological manifestations of the disease [10,57]. If CD really has a 
similar pathological mechanism as Johne’s disease in cattle, it seems 
quite unlikely CD had caused by MAP, as a large amount of MAP can 
be found in the feces or gut tissue in cattle with Johne’s disease even at 
the subclinical stage [72].

Spheroplasts: A Superbug or Defeated Remnants of MAP?

The virtually non-infectious nature of CD and the lack of typical 
acid-fast MAP as seen in the gut tissue of Johne’s disease has been 
explained by the MAP believers as the existence of only cell wall-
deficient spheroplastic forms of MAP in the gut tissue of CD patients, 
which had been also first reported by Chiodini and Van Kruiningen 
in 1986 [73]. However, Van Kruiningen published a paper in 1999 
with a perception that  there is no support for a common etiology in 
Johne's disease of animals and CD in humans and the significance of 
spheroplasts that appear more frequently on cultures is seriously in 
question [47].

Gut tissues of CD patients not only contain cell wall deficient MAP, 
but also spheroplasts of other mycobacteria [74]. People have used to 
compare MAP with M. tuberculosis or M. leprae. Studies had revealed 
that spheroplasts can also be formed in M. tuberculosis by lysozyme 
and certain enzymes of monocytes [75], while these spheroplasts
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can only become pathogenic after being reverted to bacterial form 
[76], which has been also true for many other bacteria [77]. Similarly, 
prominent lysosomes, phagosomes or phagolysosomes containing 
one or more organisms of MAP can be found in macrophages of MAP 
infected mice, lambs, calves and adult cattle, and it is believed that the 
lipid-rich cell wall of MAP has played an important role in resistance 
to intracellular killing [78].  It is also found that animals susceptible 
to MAP have a predominance of small phagolysosomes, little enzyme 
activity, and numerous intact bacteria. In contrast, animals resistant 
to MAP usually had macrophages containing large phagolysosomes, 
high enzyme activity and bacillary debris, or organisms that had 
lysed, indistinct or degenerate cell walls [78].   Thus, the occasionally 
seen cell wall-deficient spheroplastic form of MAP would be more 
likely the constrained remnant of the invaded MAP by a robust 
reaction of the immune system, rather than a superbug with excessive 
virulence. Much of positive signals by the multiple rounds of PCR 
as recommended might be just debris of MAP or adjacent species 
of bacteria, which may explain the low rate of positive findings by 
culture.

Conflict Claims Regarding the Effectiveness of Treatment of 
CD

The MAP believers attribute the absence of sustained effect in the 
two year anti-MAP study in CD patients conducted in Australia [79] 
as the high resistance of MAP to the drug [6,8,9,80]. On the other 
hand, they also attribute the efficacy of immunosuppression agents 
to the killing of MAP [6,8,9,80]. Although immunosuppression 
agents may have some inhibitory effect on MAP, an in vitro study 
by Greenstein et al showed that 0.5 µg/ml clarithromycin exerted an 
even stronger inhibition on MAP than 4 µg/ml methotrexate or 6-MP 
[80]. Study had also showed that MAP is much more sensitive to 
drugs such as clarithromycin than many other mycobacterium such 
as M. tuberculosis, with the minimal inhibition concentration (MIC) 
being as low as 0.15 µg/ml for MAP but 5 µg/ml for M. tuberculosis 
[81]. The  cell wall-deficient spheroplastic form of MAP as seen in 
CD would make them more susceptible to intracellularly acting 
antibiotics such as clarithromycin [77]. The study by Selby et al in 
Australian had treated CD patients with 750 mg/day clarithromycin, 
along with 450 mg/day rifabutin and 50 mg/day clofazimine for up to 
two years. In contrast, immunosuppression agents are usually used at 
a much lower dose and shorter period. Can these immunosuppression 
agents really exert an even strong inhibition on MAP than antibiotics 
like clarithromycin? Use of immunosuppression agents increased the 
risk of tuberculosis and many other pathogens [82], including MAP 
infection in animals [61,63]. Thus, the effective treatment with the 
multiple immunosuppression agents made CD unlikely to be caused 
by uncontrolled infection [83,84].

Epidemiological Findings
It is believed by some people that CD may be caused by MAP 

through the contaminated milk, beef, tap water, soil, or aerosols of river 
[4,9]. As studies showed no increase of CD in farmers, veterinarians, 
or animal workers with certainly increased exposure to MAP [85, 
86], they attribute this discrepancy to increased immunity during the 
routine exposure [9]. However, all these epidemiological findings and 
explanations become frail in facing such fact that Sweden has hardly 
any MAP contamination in the environment but highest incidence 
of CD in the world over a long history [87], suggesting factors other 
than MAP would have played a predominant role. The finding of the 
increased milk consumption but decreased risk of CD in the recent 
large-scale, multiple countries study in Europe provided another 
critical piece of evidence that negated causative role of MAP in CD [88].

Therefore, to my perception, evidences against a critical role of 
MAP in CD greatly overweigh the evidences supporting it. 

My Theory on the Cause of CD and UC

More than a decade ago at about the same time when the first risk 
gene, NOD2/CARD15/IBD1, of IBD was found [89,90], I found 
evidence suggesting impairment in the inactivation of digestive 
proteases, which is likely mediated by the deconjugated bilirubin,  as 
the result of inhibition of gut bacteria by dietary chemicals such as 
saccharin may have played critical role in the pathogenesis of IBD 
[91]. It provided simple explanations for many puzzles in IBD such 
as the emerging of clustered cases of IBD around the beginning of 
last century, the dramatic increase of IBD in the western countries 
since 1950s, and the leveling off or decrease of IBD as observed in 
multiple studies during later 1970s and early 1980s at the time when 
saccharin was found capable of causing cancer in animals. Later, 
I further found evidence suggesting sucralose, a new generation of 
artificial sweetener that was first approved in Canada in 1991 followed 
by many other countries, may also linked to IBD through a similar 
mechanism as saccharin, which may have contributed to the recent 
worldwide increase of IBD [92,93]. This led me eventually coming 
up with a unified hypothesis on the etiology of IBD, including the 
cause and mechanism of IBD as well as the relationship between UC  
and CD [94]. It provided further explanations for the many puzzles 
in IBD such as the mysterious remarkable increase of IBD in Alberta 
of Canada since early 1990s, in Brisbane of Australia since middle 
1990s, in north California of the United these since the end of 1990s, 
and in South-Eastern Norway since middle 2000s, shortly after the 
approval of sucralose in Canada in 1991, in Australia in 1993, in the 
United States in 1998, and by the European Union in 2004, as well as 
the especially remarkable recent increase of IBD in children, the shift 
in the occurrence from UC to CD over time, the increased appearance 
of CD in the colon, etc [94,95]. This possible link was further 
demonstrated by multiple more epidemiological studies published 
thereafter from countries across the world such as the United States 
[96], Canada [97], Sweden [98], Singapore [99], Saudi Arabia [100], 
China [101], Korea [102,103], as well as some peculiar changes in IBD 
such as the recent decrease in CD but increase in UC in the children 
in Sweden [98], the shared trend of change of pediatric IBD in Sweden 
with the general population IBD in Denmark but not pediatric IBD in 
Norway [104], etc [105,106].

To my perception, CD is more likely similar to IBD in dogs and 
cats rather than Johne’sdisease in cattle [107]. I proposed that the 
reduction in commensal microbiota in modern society and the 
resultant impairment in inactivation of pancreatic digestive protease 
in the lower gut rather than any specific pathogens may have played 
the primary causative role for both CD and UC, with the main 
difference being the relative sterility at the location of the damaged gut 
and the correspondent predominant reaction either by macrophage 
or neutrophils [91,94]. 

Concluding Remarks

For the evidences above, I feel the evidences against a critical 
role of MAP in CD greatly overweigh those supporting it. Here I 
advocate again checking out the possible link among reduction in the 
commensal gut microbiota, activity of digestive proteases, and IBD. 

Competing Interests

The authors declare that they have no competing interests.

Citation: Qin X (2016) Can Crohn's Disease Really be Caused by Mycobacterium avium Subspecies Paratuberculosis?-With My Alternative Theory that Reduction 
in Commensal Gut Bacteria and Resultant Impaired Inactivation of Digestive Proteases as the Primary Cause. Int J Clin Med Microbiol 1: 109. doi: http://dx.doi.
org/10.15344/ijcmm/2016/109

 Page 3 of 6

http://dx.doi.org/10.15344/ijcmm/2016/109
http://dx.doi.org/10.15344/ijcmm/2016/109


Int J Clin Med Microbiol                                                                                                                                                                                     IJCMM, an open access journal        
                                                                                                                                                                                                                                 Volume 1. 2016. 109   

References

1.	 Dalziel TK (1913) Chronic interstitial enteritis. Br Med J (Clin Res Ed) 2: 
1068-1070.

2.	 Davis WC (2015) On deaf ears, Mycobacterium avium paratuberculosis 
in pathogenesis Crohn's and other diseases. World J Gastroenterol 21: 
13411-13417.

3.	 Liverani E, Scaioli E, Cardamone C, Dal Monte P, Belluzzi A (2014) 
Mycobacterium avium subspecies paratuberculosis in the etiology of 
Crohn's disease, cause or epiphenomenon? World J Gastroenterol 20: 
13060-13070.

4.	 Naser SA, Sagramsingh SR, Naser AS, Thanigachalam S (2014) 
Mycobacterium avium subspecies paratuberculosis causes Crohn's disease 
in some inflammatory bowel disease patients. World J Gastroenterol 20: 
7403-7415.

5.	 Mendoza JL, Lana R, Díaz-Rubio M (2009) Mycobacterium avium 
subspecies paratuberculosis and its relationship with Crohn's disease. 
World J Gastroenterol 15: 417-422.

6.	 Bosca-Watts MM, Tosca J, Anton R, Mora M, Minguez M, et al. (2015) 
Pathogenesis of Crohn's disease: Bug or no bug. World J Gastrointest 
Pathophysiol 6: 1-12.

7.	 Atreya R, Bülte M, Gerlach GF, Goethe R, Hornef MW, et al. (2014) Facts, 
myths and hypotheses on the zoonotic nature of Mycobacterium avium 
subspecies paratuberculosis. Int J Med Microbiol 304: 858-867.

8.	 Gitlin L, Borody TJ, Chamberlin W, Campbell J (2012) Mycobacterium 
avium ss paratuberculosis-associated diseases: piecing the Crohn's puzzle 
together. J Clin Gastroenterol 46: 649-655.

9.	 Hermon-Taylor J (2009) Mycobacterium avium subspecies paratuberculosis, 
Crohn's disease and the Doomsday scenario. Gut Pathog 1: 15.

10.	 Chiodini RJ, Chamberlin WM, Sarosiek J, McCallum RW (2012) Crohn's 
disease and the mycobacterioses: a quarter century later. Causation or 
simple association? Crit Rev Microbiol 38: 52-93.

11.	 Chamberlin W, Borody T, Naser S (2007) MAP-associated Crohn's disease 
MAP, Koch's postulates, causality and Crohn's disease. Dig Liver Dis 39: 
792-794.

12.	 Greenstein RJ (2003) Is Crohn's disease caused by a mycobacterium? 
Comparisons with leprosy, tuberculosis, and Johne's disease. Lancet Infect 
Dis 3: 507-514.

13.	 McNees AL, Markesich D, Zayyani NR, Graham DY (2015) Mycobacterium 
paratuberculosis as a cause of Crohn's disease. Expert Rev Gastroenterol 
Hepatol 9: 1523-1534.

14.	 Sartor RB (2005) Does Mycobacterium avium subspecies paratuberculosis 
cause Crohn's disease? Gut 54: 896-898.

15.	 Abubakar I, Myhill D, Aliyu SH, Hunter PR (2008) Detection of 
Mycobacterium avium subspecies paratuberculosis from patients with 
Crohn's disease using nucleic acid-based techniques: a systematic review 
and meta-analysis. Inflamm Bowel Dis 14: 401-410.

16.	 Alluwaimi AM (2007) The etiology of Mycobacterium avium subspecies 
paratuberculosis in Crohn's disease. Saudi Med J 28: 1479-1484.

17.	 Behr MA, Kapur V (2008) The evidence for Mycobacterium paratuberculosis 
in Crohn's disease. Curr Opin Gastroenterol 24: 17-21.

18.	 Behr MA, Schurr E (2006) Mycobacteria in Crohn's disease: a persistent 
hypothesis. Inflamm Bowel Dis 12: 1000-1004.

19.	 Chacon O, Bermudez LE, Barletta RG (2004) Johne's disease, inflammatory 
bowel disease, and Mycobacterium paratuberculosis. Annu Rev Microbiol 
58: 329-363.

20.	 Chamberlin W, Graham DY, Hulten K, El-Zimaity HM, Schwartz MR, et al.  
(2001) Review article: Mycobacterium avium subsp. paratuberculosis as 
one cause of Crohn's disease. Aliment Pharmacol Ther 15: 337-346.

21.	 Chamberlin WM, Naser SA (2006) Integrating theories of the etiology 
of Crohn's disease. On the etiology of Crohn's disease: questioning the 
hypotheses. Med Sci Monit 12: RA27-RA33.

22.	 Chiappini E, de Martino M, Mangiantini F, Lionetti P (2009) Crohn disease 
and mycobacterial infection in children: an intriguing relationship. J Pediatr 
Gastroenterol Nutr 49: 550-558.

23.	 Chiodini RJ (1989) Crohn's disease and the mycobacterioses: a review and 
comparison of two disease entities. Clin Microbiol Rev 2: 90-117.

24.	 Cirone K, Morsella C, Romano M, Paolicchi F (2007) [Mycobacterium 
avium subsp. paratuberculosis in food and its relationship with Crohn's 
disease]. Rev Argent Microbiol 39: 57-68.

25.	 Davis WC, Madsen-Bouterse SA (2012) Crohn's disease and 
Mycobacterium avium subsp. paratuberculosis: the need for a study is long 
overdue. Vet Immunol Immunopathol 145: 1-6.

26.	 Engstrand L (1995) Mycobacterium paratuberculosis and Crohn's disease. 
Scand J Infect Dis Suppl 98: 27-29.

27.	 Feller M, Huwiler K, Stephan R, Altpeter E, Shang A, et al. (2007) 
Mycobacterium avium subspecies paratuberculosis and Crohn's disease: a 
systematic review and meta-analysis. Lancet Infect Dis 7: 607-613.

28.	 Grimes DS (2003) Mycobacterium avium subspecies paratuberculosis as a 
cause of Crohn's disease. Gut 52: 155.

29.	 Harris JE, Lammerding AM (2001) Crohn's disease and Mycobacterium 
avium subsp. paratuberculosis: current issues. J Food Prot 64: 2103-2110.

30.	 Hermon-Taylor J (2001) Protagonist. Mycobacterium avium subspecies 
paratuberculosis is a cause of Crohn's disease. Gut 49: 755-756.

31.	 Hermon-Taylor J, Bull TJ, Sheridan JM, Cheng J, Stellakis ML, et al. 
(2000) Causation of Crohn's disease by Mycobacterium avium subspecies 
paratuberculosis. Can J Gastroenterol 14: 521-539.

32.	 Hultén K, Almashhrawi A, El-Zaatari FA, Graham DY (2000) Antibacterial 
therapy for Crohn's disease: a review emphasizing therapy directed against 
mycobacteria. Dig Dis Sci 45: 445-456.

33.	 Ormaechea JI, Gisbert JP, Marín-Jiménez I (2009) [Role of Mycobacterium 
avium paratuberculosis in the etiopathogenesis of Crohn's disease]. 
Gastroenterol Hepatol 32: 353-363.

34.	 Over K, Crandall PG, O'Bryan CA, Ricke SC (2011) Current perspectives 
on Mycobacterium avium subsp. paratuberculosis, Johne's disease, and 
Crohn's disease: a review. Crit Rev Microbiol 37: 141-156.

35.	 Peyrin-Biroulet L, Neut C, Colombel JF (2007) Antimycobacterial therapy in 
Crohn's disease: game over? Gastroenterology 132: 2594-2598.

36.	 Pierce ES (2009) Where are all the Mycobacterium avium subspecies 
paratuberculosis in patients with Crohn's disease? PLoS Pathog 5: 
e1000234.

37.	 Prantera C (2007) Mycobacteria and Crohn's disease: the endless story. 
Dig Liver Dis 39: 452-454.

38.	 Quirke P (2001) Antagonist. Mycobacterium avium subspecies 
paratuberculosis is a cause of Crohn's disease. Gut 49: 757-760.

39.	 Rosenfeld G, Bressler B (2010) Mycobacterium avium paratuberculosis 
and the etiology of Crohn's disease: a review of the controversy from the 
clinician's perspective. Can J Gastroenterol 24: 619-624.

40.	 Sechi LA, Dow CT (2015) Mycobacterium avium ss. paratuberculosis 
Zoonosis - The Hundred Year War - Beyond Crohn's Disease. Front 
Immunol 6: 96.

41.	 Shanahan F, O'Mahony J (2005) The mycobacteria story in Crohn's 
disease. Am J Gastroenterol 100: 1537-1538.

42.	 Singh AV, Singh SV, Singh PK, Sohal JS (2010) Is Mycobacterium avium 
subsp. paratuberculosis, the cause of Johne's disease in animals, a good 
candidate for Crohn's disease in man? Indian J Gastroenterol 29: 53-58.

43.	 Thompson DE (1994) The role of mycobacteria in Crohn's disease. J Med 
Microbiol 41: 74-94.

44.	 Thorel MF (1989) Relationship between Mycobacterium avium, M. 
paratuberculosis and mycobacteria associated with Crohn's disease. Ann 
Rech Vet 20: 417-429.

45.	 Travis SP (1995) Mycobacteria on trial: guilty or innocent in the pathogenesis 
of Crohn's disease? Eur J Gastroenterol Hepatol 7: 1173-1176.

46.	 Uzoigwe JC, Khaitsa ML, Gibbs PS (2007) Epidemiological evidence for 
Mycobacterium avium subspecies paratuberculosis as a cause of Crohn's 
disease. Epidemiol Infect 135: 1057-1068.

47.	 Van Kruiningen HJ (1999) Lack of support for a common etiology in Johne's 
disease of animals and Crohn's disease in humans. Inflamm Bowel Dis 5: 
183-191.

Citation: Qin X (2016) Can Crohn's Disease Really be Caused by Mycobacterium avium Subspecies Paratuberculosis?-With My Alternative Theory that Reduction 
in Commensal Gut Bacteria and Resultant Impaired Inactivation of Digestive Proteases as the Primary Cause. Int J Clin Med Microbiol 1: 109. doi: http://dx.doi.
org/10.15344/ijcmm/2016/109

 Page 4 of 6

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4690169/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4690169/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4690169/
http://www.ncbi.nlm.nih.gov/pubmed/25278700
http://www.ncbi.nlm.nih.gov/pubmed/25278700
http://www.ncbi.nlm.nih.gov/pubmed/25278700
http://www.ncbi.nlm.nih.gov/pubmed/25278700
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064085/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064085/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064085/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064085/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653362/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653362/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2653362/
http://www.ncbi.nlm.nih.gov/pubmed/25685606
http://www.ncbi.nlm.nih.gov/pubmed/25685606
http://www.ncbi.nlm.nih.gov/pubmed/25685606
http://www.ncbi.nlm.nih.gov/pubmed/25128370
http://www.ncbi.nlm.nih.gov/pubmed/25128370
http://www.ncbi.nlm.nih.gov/pubmed/25128370
http://www.ncbi.nlm.nih.gov/pubmed/22858515
http://www.ncbi.nlm.nih.gov/pubmed/22858515
http://www.ncbi.nlm.nih.gov/pubmed/22858515
http://www.ncbi.nlm.nih.gov/pubmed/19602288
http://www.ncbi.nlm.nih.gov/pubmed/19602288
http://www.ncbi.nlm.nih.gov/pubmed/22242906
http://www.ncbi.nlm.nih.gov/pubmed/22242906
http://www.ncbi.nlm.nih.gov/pubmed/22242906
http://www.ncbi.nlm.nih.gov/pubmed/17611175
http://www.ncbi.nlm.nih.gov/pubmed/17611175
http://www.ncbi.nlm.nih.gov/pubmed/17611175
http://www.ncbi.nlm.nih.gov/pubmed/12901893
http://www.ncbi.nlm.nih.gov/pubmed/12901893
http://www.ncbi.nlm.nih.gov/pubmed/12901893
http://www.tandfonline.com/doi/abs/10.1586/17474124.2015.1093931
http://www.tandfonline.com/doi/abs/10.1586/17474124.2015.1093931
http://www.tandfonline.com/doi/abs/10.1586/17474124.2015.1093931
http://www.ncbi.nlm.nih.gov/pubmed/15951529
http://www.ncbi.nlm.nih.gov/pubmed/15951529
http://www.ncbi.nlm.nih.gov/pubmed/17886288
http://www.ncbi.nlm.nih.gov/pubmed/17886288
http://www.ncbi.nlm.nih.gov/pubmed/17886288
http://www.ncbi.nlm.nih.gov/pubmed/17886288
http://www.smj.org.sa/index.php/smj/article/view/5990
http://www.smj.org.sa/index.php/smj/article/view/5990
http://www.ncbi.nlm.nih.gov/pubmed/18043227
http://www.ncbi.nlm.nih.gov/pubmed/18043227
http://www.ncbi.nlm.nih.gov/pubmed/17012971
http://www.ncbi.nlm.nih.gov/pubmed/17012971
http://www.ncbi.nlm.nih.gov/pubmed/15487941
http://www.ncbi.nlm.nih.gov/pubmed/15487941
http://www.ncbi.nlm.nih.gov/pubmed/15487941
http://www.ncbi.nlm.nih.gov/pubmed/11207508
http://www.ncbi.nlm.nih.gov/pubmed/11207508
http://www.ncbi.nlm.nih.gov/pubmed/11207508
http://www.ncbi.nlm.nih.gov/pubmed/16449960
http://www.ncbi.nlm.nih.gov/pubmed/16449960
http://www.ncbi.nlm.nih.gov/pubmed/16449960
http://www.ncbi.nlm.nih.gov/pubmed/19680150
http://www.ncbi.nlm.nih.gov/pubmed/19680150
http://www.ncbi.nlm.nih.gov/pubmed/19680150
http://www.ncbi.nlm.nih.gov/pubmed/2644025
http://www.ncbi.nlm.nih.gov/pubmed/2644025
http://www.ncbi.nlm.nih.gov/pubmed/17585661
http://www.ncbi.nlm.nih.gov/pubmed/17585661
http://www.ncbi.nlm.nih.gov/pubmed/17585661
http://www.ncbi.nlm.nih.gov/pubmed/22209202
http://www.ncbi.nlm.nih.gov/pubmed/22209202
http://www.ncbi.nlm.nih.gov/pubmed/22209202
http://europepmc.org/abstract/med/8867176
http://europepmc.org/abstract/med/8867176
http://www.ncbi.nlm.nih.gov/pubmed/17714674
http://www.ncbi.nlm.nih.gov/pubmed/17714674
http://www.ncbi.nlm.nih.gov/pubmed/17714674
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1773504/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1773504/
http://www.ncbi.nlm.nih.gov/pubmed/11770646
http://www.ncbi.nlm.nih.gov/pubmed/11770646
http://www.ncbi.nlm.nih.gov/pubmed/11709506
http://www.ncbi.nlm.nih.gov/pubmed/11709506
http://www.ncbi.nlm.nih.gov/pubmed/10888733
http://www.ncbi.nlm.nih.gov/pubmed/10888733
http://www.ncbi.nlm.nih.gov/pubmed/10888733
http://www.ncbi.nlm.nih.gov/pubmed/10749316
http://www.ncbi.nlm.nih.gov/pubmed/10749316
http://www.ncbi.nlm.nih.gov/pubmed/10749316
http://www.ncbi.nlm.nih.gov/pubmed/21254832
http://www.ncbi.nlm.nih.gov/pubmed/21254832
http://www.ncbi.nlm.nih.gov/pubmed/21254832
http://www.ncbi.nlm.nih.gov/pubmed/17570230
http://www.ncbi.nlm.nih.gov/pubmed/17570230
http://www.ncbi.nlm.nih.gov/pubmed/19325887
http://www.ncbi.nlm.nih.gov/pubmed/19325887
http://www.ncbi.nlm.nih.gov/pubmed/19325887
http://www.ncbi.nlm.nih.gov/pubmed/17379592
http://www.ncbi.nlm.nih.gov/pubmed/17379592
http://www.ncbi.nlm.nih.gov/pubmed/11709507
http://www.ncbi.nlm.nih.gov/pubmed/11709507
http://www.ncbi.nlm.nih.gov/pubmed/21037992
http://www.ncbi.nlm.nih.gov/pubmed/21037992
http://www.ncbi.nlm.nih.gov/pubmed/21037992
http://www.ncbi.nlm.nih.gov/pubmed/25788897
http://www.ncbi.nlm.nih.gov/pubmed/25788897
http://www.ncbi.nlm.nih.gov/pubmed/25788897
http://www.ncbi.nlm.nih.gov/pubmed/15984977
http://www.ncbi.nlm.nih.gov/pubmed/15984977
http://www.ncbi.nlm.nih.gov/pubmed/20443099
http://www.ncbi.nlm.nih.gov/pubmed/20443099
http://www.ncbi.nlm.nih.gov/pubmed/20443099
http://www.ncbi.nlm.nih.gov/pubmed/8046739
http://www.ncbi.nlm.nih.gov/pubmed/8046739
https://hal.archives-ouvertes.fr/file/index/docid/901909/filename/hal-00901909.pdf
https://hal.archives-ouvertes.fr/file/index/docid/901909/filename/hal-00901909.pdf
https://hal.archives-ouvertes.fr/file/index/docid/901909/filename/hal-00901909.pdf
http://www.ncbi.nlm.nih.gov/pubmed/8789307
http://www.ncbi.nlm.nih.gov/pubmed/8789307
http://www.ncbi.nlm.nih.gov/pubmed/17445316
http://www.ncbi.nlm.nih.gov/pubmed/17445316
http://www.ncbi.nlm.nih.gov/pubmed/17445316
http://www.ncbi.nlm.nih.gov/pubmed/10453375
http://www.ncbi.nlm.nih.gov/pubmed/10453375
http://www.ncbi.nlm.nih.gov/pubmed/10453375
http://dx.doi.org/10.15344/ijcmm/2016/109
http://dx.doi.org/10.15344/ijcmm/2016/109


Int J Clin Med Microbiol                                                                                                                                                                                     IJCMM, an open access journal        
                                                                                                                                                                                                                                 Volume 1. 2016. 109   

48.	 Rajić A, Stärk KD, McEWEN SA (2015) The zoonotic potential of 
Mycobacterium avium ssp. paratuberculosis: a systematic review and 
meta-analyses of the evidence. Epidemiol Infect 143: 3135-3157.

49.	 Lowe AM, Yansouni CP, Behr MA (2008) Causality and gastrointestinal 
infections: Koch, Hill, and Crohn's. Lancet Infect Dis 8: 720-726.

50.	 Chiodini RJ, Van Kruiningen HJ, Thayer WR, Merkal RS, Coutu JA 
(1984) Possible role of mycobacteria in inflammatory bowel disease. I. An 
unclassified Mycobacterium species isolated from patients with Crohn's 
disease. Dig Dis Sci 29: 1073-1079.

51.	 Chiodini RJ, Van Kruiningen HJ, Merkal RS, Thayer WR, Coutu JA (1984) 
Characteristics of an unclassified Mycobacterium species isolated from 
patients with Crohn's disease. J Clin Microbiol 20: 966-971.

52.	 Chiodini RJ, Dowd SE, Chamberlin WM, Galandiuk S, Davis B, et al. (2015) 
Microbial Population Differentials between Mucosal and Submucosal 
Intestinal Tissues in Advanced Crohn's Disease of the Ileum. PloS one 10: 
e0134382.

53.	 Van Kruiningen HJ, Chiodini RJ, Thayer WR, Coutu JA, Merkal RS, et al. 
(1986) Experimental disease in infant goats induced by a Mycobacterium 
isolated from a patient with Crohn's disease. A preliminary report. Dig Dis 
Sci 31: 1351-1360.

54.	 Van Kruiningen HJ (2011) Where are the weapons of mass destruction-the 
Mycobacterium paratuberculosis in Crohn's disease? J Crohns Colitis 5: 
638-644.

55.	 Fernandez M, Delgado L, Sevilla IA, Fuertes M, Castano P, et al. 
(2015) Virulence attenuation of a Mycobacterium avium subspecies 
paratuberculosis S-type strain prepared from intestinal mucosa after 
bacterial culture. Evaluation in an experimental ovine model. Res Vet Sci 
99: 180-187.

56.	 Naser SA, Schwartz D, Shafran I (2000) Isolation of Mycobacterium avium 
subsp paratuberculosis from breast milk of Crohn's disease patients. Am J 
Gastroenterol 95: 1094-1095.

57.	 Harris NB, Barletta RG (2001) Mycobacterium avium subsp. 
paratuberculosis in Veterinary Medicine. Clin Microbiol Rev 14: 489-512.

58.	 Hamilton HL, Cooley AJ, Adams JL, Czuprynski CJ (1991) Mycobacterium 
paratuberculosis monoassociated nude mice as a paratuberculosis model. 
Vet Pathol 28: 146-155.

59.	 Mutwiri GK, Butler DG, Rosendal S, Yager J (1992) Experimental infection 
of severe combined immunodeficient beige mice with Mycobacterium 
paratuberculosis of bovine origin. Infect Immun 60: 4074-4079.

60.	 Stabel JR, Ackermann MR (2002) Temporal Mycobacterium 
paratuberculosis infection in T-cell receptor (TCR)-alpha and TCR-delta-
deficient mice. Vet Immunol Immunopathol 89: 127-132.

61.	 Follett DM, Czuprynski CJ (1990) Cyclophosphamide and prednisolone 
exacerbate the severity of intestinal paratuberculosis in Mycobacterium 
paratuberculosis monoassociated mice. Microb Pathog 9: 407-415.

62.	 Kenefick KB, Adams JL, Steinberg H, Czuprynski CJ (1994) In vivo 
administration of a monoclonal antibody against the type I IL-1 receptor 
inhibits the ability of mice to eliminate Mycobacterium paratuberculosis. J 
Leukoc Biol 55: 719-722. 

63.	 Valente C, Cuteri V, Quondam Giandomenico R, Gialletti L, et al. (1997) 
Use of an experimental chicks model for paratuberculosis enteritis (Johne's 
disease). Vet Res 28: 239-246.

64.	 Parkash O (2009) Classification of leprosy into multibacillary and 
paucibacillary groups: an analysis. FEMS Immunol Med Microbiol 55: 1-5.

65.	 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.

66.	 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.

67.	 Tasara T, Hoelzle LE, Stephan R (2005) Development and evaluation 
of a Mycobacterium avium subspecies paratuberculosis (MAP) specific 
multiplex PCR assay. Int J Food Microbiol 104: 279-287.

68.	 Cousins DV, Whittington R, Marsh I, Masters A, Evans RJ, et al. (1999) 
Mycobacteria distenct from Mycobacterium avium subsp. paratuberculosis 
isolated from the faeces of ruminants possess IS900-like sequences 
detectable IS900 polymerase chain reaction: implications for diagnosis. 
Mol Cell Probes 13: 431-442.

69.	 Englund S, Bolske G, Johansson KE (2002) An IS900-like sequence 
found in a Mycobacterium sp. other than Mycobacterium avium subsp. 
paratuberculosis. FEMS Microbiol Lett 209: 267-271. 

70.	 Naser SA, Felix J, Liping H, Romero C, Naser N, et al. (1999) Occurrence 
of the IS900 gene in Mycobacterium avium complex derived from HIV 
patients. Mol Cell Probes 13: 367-372.

71.	 Möbius P, Hotzel H, Rassbach A, Köhler H (2008) Comparison of 13 single-
round and nested PCR assays targeting IS900, ISMav2, f57 and locus 
255 for detection of Mycobacterium avium subsp. paratuberculosis. Vet 
Microbiol 126: 324-333.

72.	 Gilardoni LR, Paolicchi FA, Mundo SL (2012) Bovine paratuberculosis: a 
review of the advantages and disadvantages of different diagnostic tests. 
Rev Argent Microbiol 44: 201-215.

73.	 Chiodini RJ, Van Kruiningen HJ, Thayer WR, Coutu JA (1986) Spheroplastic 
phase of mycobacteria isolated from patients with Crohn's disease. J Clin 
Microbiol 24: 357-363.

74.	 Wall S, Kunze ZM, Saboor S, Soufleri I, Seechurn P, et al. (1993) 
Identification of spheroplast-like agents isolated from tissues of patients 
with Crohn's disease and control tissues by polymerase chain reaction. J 
Clin Microbiol 31: 1241-1245.

75.	 Willett HP, Thacore H (1967) Formation of spheroplasts of Mycobacterium 
tuberculosis by lysozyme in combination with certain enzymes of rabbit 
peritoneal monocytes. Can J Microbiol 13: 481-488.

76.	 Ratnam S, Chandrasekhar S (1976) The pathogenicity of spheroplasts of 
Mycobacterium tuberculosis. Am Rev Respir Dis 114: 549-554.

77.	 Watanakunakorn C (1979) Are wall-defective microbial variants important 
in clinical infectious diseases? J Antimicrob Chemother 5: 239-241.

78.	 Clarke CJ (1997) The pathology and pathogenesis of paratuberculosis in 
ruminants and other species. J Comp Pathol 116: 217-261.

79.	 Selby W, Pavli P, Crotty B, Florin T, Radford-Smith G, et al. (2007) Two-
year combination antibiotic therapy with clarithromycin, rifabutin, and 
clofazimine for Crohn's disease. Gastroenterology 132: 2313-2319.

80.	 Greenstein RJ, Su L, Haroutunian V, Shahidi A, Brown ST (2007) On the 
action of methotrexate and 6-mercaptopurine on M. avium subspecies 
paratuberculosis. PLoS One 2: e161.

81.	 Rastogi N, Goh KS, Berchel M, Bryskier A (2000) In vitro activities of the 
ketolides telithromycin (HMR 3647) and HMR 3004 compared to those of 
clarithromycin against slowly growing mycobacteria at pHs 6.8 and 7.4. 
Antimicrob Agents Chemother 44: 2848-2852.

82.	 Ford AC, Peyrin-Biroulet L (2013) Opportunistic infections with anti-tumor 
necrosis factor-alpha therapy in inflammatory bowel disease: Meta-analysis 
of randomized controlled trials. The Am J Gastroenterol 108: 1268-1276.

83.	 Qin X1 (2014) How NOD2 and autophagy may be related to Crohn's 
disease? A view shifted from live microbes to luminal bacterial debris. J 
Crohns Colitis 8: 88.

84.	 Qin X (2014) Does the association with NOD2, autophagy and some 
pathogens really mean Crohn's disease is caused by uncontrolled 
infection? J Crohns Colitis 8: 87.

85.	 Jones PH, Farver TB, Beaman B, Cetinkaya B, Morgan KL (2006) Crohn's 
disease in people exposed to clinical cases of bovine paratuberculosis. 
Epidemiol Infect 134: 49-56.

86.	 Qual DA, Kaneene JB, Varty TJ, Miller R, Thoen CO (2010) Lack of 
association between the occurrence of Crohn's disease and occupational 
exposure to dairy and beef cattle herds infected with Mycobacterium avium 
subspecies paratuberculosis. J Dairy Sci 93: 2371-2376.

87.	 Molodecky NA, Soon IS, Rabi DM, Ghali WA, Ferris M, et al. (2012) 
Increasing incidence and prevalence of the inflammatory bowel diseases 
with time, based on systematic review. Gastroenterology 142: 46-54.

88.	 Opstelten JL, Leenders M, Dik VK, Chan SS, van Schaik FD, et al. (2016) 
Dairy Products, Dietary Calcium, and Risk of Inflammatory Bowel Disease: 
Results From a European Prospective Cohort Investigation. Inflamm Bowel 
Dis 22: 1403-1411.

89.	 Hugot JP, Chamaillard M, Zouali H, Lesage S, Cézard JP, et al. (2001) 
Association of NOD2 leucine-rich repeat variants with susceptibility to 
Crohn's disease. Nature 411: 599-603.

Citation: Qin X (2016) Can Crohn's Disease Really be Caused by Mycobacterium avium Subspecies Paratuberculosis?-With My Alternative Theory that Reduction 
in Commensal Gut Bacteria and Resultant Impaired Inactivation of Digestive Proteases as the Primary Cause. Int J Clin Med Microbiol 1: 109. doi: http://dx.doi.
org/10.15344/ijcmm/2016/109

 Page 5 of 6

http://www.ncbi.nlm.nih.gov/pubmed/25989710
http://www.ncbi.nlm.nih.gov/pubmed/25989710
http://www.ncbi.nlm.nih.gov/pubmed/25989710
http://www.ncbi.nlm.nih.gov/pubmed/18992408
http://www.ncbi.nlm.nih.gov/pubmed/18992408
http://www.ncbi.nlm.nih.gov/pubmed/6499624
http://www.ncbi.nlm.nih.gov/pubmed/6499624
http://www.ncbi.nlm.nih.gov/pubmed/6499624
http://www.ncbi.nlm.nih.gov/pubmed/6499624
http://www.ncbi.nlm.nih.gov/pubmed/6511878
http://www.ncbi.nlm.nih.gov/pubmed/6511878
http://www.ncbi.nlm.nih.gov/pubmed/6511878
http://www.ncbi.nlm.nih.gov/pubmed/26222621
http://www.ncbi.nlm.nih.gov/pubmed/26222621
http://www.ncbi.nlm.nih.gov/pubmed/26222621
http://www.ncbi.nlm.nih.gov/pubmed/26222621
http://www.ncbi.nlm.nih.gov/pubmed/3803136
http://www.ncbi.nlm.nih.gov/pubmed/3803136
http://www.ncbi.nlm.nih.gov/pubmed/3803136
http://www.ncbi.nlm.nih.gov/pubmed/3803136
http://www.ncbi.nlm.nih.gov/pubmed/22115388
http://www.ncbi.nlm.nih.gov/pubmed/22115388
http://www.ncbi.nlm.nih.gov/pubmed/22115388
http://www.ncbi.nlm.nih.gov/pubmed/25744432
http://www.ncbi.nlm.nih.gov/pubmed/25744432
http://www.ncbi.nlm.nih.gov/pubmed/25744432
http://www.ncbi.nlm.nih.gov/pubmed/25744432
http://www.ncbi.nlm.nih.gov/pubmed/25744432
http://www.ncbi.nlm.nih.gov/pubmed/10763975
http://www.ncbi.nlm.nih.gov/pubmed/10763975
http://www.ncbi.nlm.nih.gov/pubmed/10763975
http://www.ncbi.nlm.nih.gov/pubmed/11432810
http://www.ncbi.nlm.nih.gov/pubmed/11432810
http://www.ncbi.nlm.nih.gov/pubmed/2063515
http://www.ncbi.nlm.nih.gov/pubmed/2063515
http://www.ncbi.nlm.nih.gov/pubmed/2063515
http://www.ncbi.nlm.nih.gov/pubmed/1398920
http://www.ncbi.nlm.nih.gov/pubmed/1398920
http://www.ncbi.nlm.nih.gov/pubmed/1398920
http://www.ncbi.nlm.nih.gov/pubmed/12383644
http://www.ncbi.nlm.nih.gov/pubmed/12383644
http://www.ncbi.nlm.nih.gov/pubmed/12383644
http://www.ncbi.nlm.nih.gov/pubmed/2097495
http://www.ncbi.nlm.nih.gov/pubmed/2097495
http://www.ncbi.nlm.nih.gov/pubmed/2097495
http://www.ncbi.nlm.nih.gov/pubmed/8195697
http://www.ncbi.nlm.nih.gov/pubmed/8195697
http://www.ncbi.nlm.nih.gov/pubmed/8195697
http://www.ncbi.nlm.nih.gov/pubmed/8195697
http://www.ncbi.nlm.nih.gov/pubmed/9208444
http://www.ncbi.nlm.nih.gov/pubmed/9208444
http://www.ncbi.nlm.nih.gov/pubmed/9208444
http://www.ncbi.nlm.nih.gov/pubmed/19040664
http://www.ncbi.nlm.nih.gov/pubmed/19040664
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.ncbi.nlm.nih.gov/pmc/articles/PMC3273645/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273645/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273645/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273645/
http://www.ncbi.nlm.nih.gov/pubmed/15982769
http://www.ncbi.nlm.nih.gov/pubmed/15982769
http://www.ncbi.nlm.nih.gov/pubmed/15982769
http://www.ncbi.nlm.nih.gov/pubmed/10657148
http://www.ncbi.nlm.nih.gov/pubmed/10657148
http://www.ncbi.nlm.nih.gov/pubmed/10657148
http://www.ncbi.nlm.nih.gov/pubmed/10657148
http://www.ncbi.nlm.nih.gov/pubmed/10657148
http://www.ncbi.nlm.nih.gov/pubmed/12007816
http://www.ncbi.nlm.nih.gov/pubmed/12007816
http://www.ncbi.nlm.nih.gov/pubmed/12007816
http://www.ncbi.nlm.nih.gov/pubmed/10508558
http://www.ncbi.nlm.nih.gov/pubmed/10508558
http://www.ncbi.nlm.nih.gov/pubmed/10508558
http://www.ncbi.nlm.nih.gov/pubmed/17889455
http://www.ncbi.nlm.nih.gov/pubmed/17889455
http://www.ncbi.nlm.nih.gov/pubmed/17889455
http://www.ncbi.nlm.nih.gov/pubmed/17889455
http://www.ncbi.nlm.nih.gov/pubmed/23102470
http://www.ncbi.nlm.nih.gov/pubmed/23102470
http://www.ncbi.nlm.nih.gov/pubmed/23102470
http://www.ncbi.nlm.nih.gov/pubmed/3760132
http://www.ncbi.nlm.nih.gov/pubmed/3760132
http://www.ncbi.nlm.nih.gov/pubmed/3760132
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC262911/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC262911/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC262911/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC262911/
http://www.ncbi.nlm.nih.gov/pubmed/4962684
http://www.ncbi.nlm.nih.gov/pubmed/4962684
http://www.ncbi.nlm.nih.gov/pubmed/4962684
http://www.ncbi.nlm.nih.gov/pubmed/823848
http://www.ncbi.nlm.nih.gov/pubmed/823848
http://www.ncbi.nlm.nih.gov/pubmed/383679
http://www.ncbi.nlm.nih.gov/pubmed/383679
http://www.ncbi.nlm.nih.gov/pubmed/9147244
http://www.ncbi.nlm.nih.gov/pubmed/9147244
http://www.ncbi.nlm.nih.gov/pubmed/17570206
http://www.ncbi.nlm.nih.gov/pubmed/17570206
http://www.ncbi.nlm.nih.gov/pubmed/17570206
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1779805/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1779805/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1779805/
http://www.ncbi.nlm.nih.gov/pubmed/10991870
http://www.ncbi.nlm.nih.gov/pubmed/10991870
http://www.ncbi.nlm.nih.gov/pubmed/10991870
http://www.ncbi.nlm.nih.gov/pubmed/10991870
http://www.ncbi.nlm.nih.gov/pubmed/23649185
http://www.ncbi.nlm.nih.gov/pubmed/23649185
http://www.ncbi.nlm.nih.gov/pubmed/23649185
http://ecco-jcc.oxfordjournals.org/content/8/1/88
http://ecco-jcc.oxfordjournals.org/content/8/1/88
http://ecco-jcc.oxfordjournals.org/content/8/1/88
http://www.ncbi.nlm.nih.gov/pubmed/23953237
http://www.ncbi.nlm.nih.gov/pubmed/23953237
http://www.ncbi.nlm.nih.gov/pubmed/23953237
http://www.ncbi.nlm.nih.gov/pubmed/16409650
http://www.ncbi.nlm.nih.gov/pubmed/16409650
http://www.ncbi.nlm.nih.gov/pubmed/16409650
http://www.ncbi.nlm.nih.gov/pubmed/20494145
http://www.ncbi.nlm.nih.gov/pubmed/20494145
http://www.ncbi.nlm.nih.gov/pubmed/20494145
http://www.ncbi.nlm.nih.gov/pubmed/20494145
http://www.ncbi.nlm.nih.gov/pubmed/22001864
http://www.ncbi.nlm.nih.gov/pubmed/22001864
http://www.ncbi.nlm.nih.gov/pubmed/22001864
http://www.ncbi.nlm.nih.gov/pubmed/27120568
http://www.ncbi.nlm.nih.gov/pubmed/27120568
http://www.ncbi.nlm.nih.gov/pubmed/27120568
http://www.ncbi.nlm.nih.gov/pubmed/27120568
http://www.nature.com/nature/journal/v411/n6837/abs/411599a0.html
http://www.nature.com/nature/journal/v411/n6837/abs/411599a0.html
http://www.nature.com/nature/journal/v411/n6837/abs/411599a0.html
http://dx.doi.org/10.15344/ijcmm/2016/109
http://dx.doi.org/10.15344/ijcmm/2016/109


Int J Clin Med Microbiol                                                                                                                                                                                     IJCMM, an open access journal        
                                                                                                                                                                                                                                 Volume 1. 2016. 109   

90.	 Ogura Y, Bonen DK, Inohara N, Nicolae DL, Chen FF, et al. (2001) A 
frameshift mutation in NOD2 associated with susceptibility to Crohn's 
disease. Nature 411: 603-606.

91.	 Qin XF (2002) Impaired inactivation of digestive proteases by deconjugated 
bilirubin: the possible mechanism for inflammatory bowel disease. Med 
Hypotheses 59: 159-163.

92.	 Qin X (2011) What made Canada become a country with the highest 
incidence of inflammatory bowel disease: could sucralose be the culprit? 
Can J Gastroenterol 25: 511.

93.	 Qin X (2011) What caused the recent worldwide increase of inflammatory 
bowel disease: Should sucralose be added as a suspect? Inflamm Bowel 
Dis17: E139.

94.	 Qin X (2012) Etiology of inflammatory bowel disease: a unified hypothesis. 
World J Gastroenterol 18: 1708-1722.

95.	 Qin X (2012) Food additives: possible cause for recent remarkable increase 
of inflammatory bowel disease in children. J Pediatr Gastroenterol Nutr 54: 
564.

96.	 Qin X (2014) When and how was the new round of increase in inflammatory 
bowel disease in the United States started? J Clin Gastroenterol 48: 564-
565.

97.	 Qin X (2014) How to explain recent multiple reports on the decline of 
inflammatory bowel disease in Canada. Can J Gastroenterol Hepatol 28: 
620.

98.	 Qin X (2013) How to explain the discordant change of ulcerative colitis and 
Crohn disease in adjacent or even the same regions and time periods. J 
Pediatr Gastroenterol Nutr 57: e30.

99.	 Qin X (2013) Comment on: paediatric inflammatory bowel disease in a 
multiracial Asian country. Singapore Med J 54: 716.

100.	 Qin X (2014) What might be the cause for the emerging inflammatory bowel 
disease in Saudi outpatients? Saudi J Gastroenterol 20: 75.

101.	 Qin X (2014) May artificial sweeteners not sugar be the culprit of dramatic 
increase of inflammatory bowel disease in China? Chi Medical J(Engl) 127: 
3196-3197.

102.	 Qin X (2015) How to Explain the Dramatic Increase Around 2000 but 
Recent Leveling Off of Inflammatory Bowel Disease in Korea? Inflamm 
Bowel Dis 21: E16-E17.

103.	 Qin X (2016) Food Additives Should Not Be Ruled Out as the Possible 
Causative Factors of Inflammatory Bowel Disease in Korea. Inflamm Bowel 
Dis 22: E1-E2.

104.	 Qin X (2014) Why pediatric inflammatory bowel disease (IBD) in Sweden 
shared similar trend of change as general population IBD in Denmark but 
not pediatric IBD in Norway? Scand J Gastroenterol 49:1268-1269.

105.	 Qin X (2016) How Sugar and Soft Drinks Are Related to Inflammatory 
Bowel Disease? Inflamm Bowel Dis 22: E18-E19.

106.	 Qin X (2016) The Possible Link Between Artificial Sweeteners Such as 
Saccharin and Sucralose and Inflammatory Bowel Disease Deserves 
Further Study. Inflamm Bowel Dis 22: E17.

107.	 Qin X (2008) What is human inflammatory bowel disease (IBD) more like: 
Johne's disease in cattle or IBD in dogs and cats? Inflamm Bowel Dis 14: 
138.

Citation: Qin X (2016) Can Crohn's Disease Really be Caused by Mycobacterium avium Subspecies Paratuberculosis?-With My Alternative Theory that Reduction 
in Commensal Gut Bacteria and Resultant Impaired Inactivation of Digestive Proteases as the Primary Cause. Int J Clin Med Microbiol 1: 109. doi: http://dx.doi.
org/10.15344/ijcmm/2016/109

 Page 6 of 6

http://www.ncbi.nlm.nih.gov/pubmed/11385577
http://www.ncbi.nlm.nih.gov/pubmed/11385577
http://www.ncbi.nlm.nih.gov/pubmed/11385577
http://www.ncbi.nlm.nih.gov/pubmed/12208202
http://www.ncbi.nlm.nih.gov/pubmed/12208202
http://www.ncbi.nlm.nih.gov/pubmed/12208202
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202359/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202359/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3202359/
http://www.ncbi.nlm.nih.gov/pubmed/21739539
http://www.ncbi.nlm.nih.gov/pubmed/21739539
http://www.ncbi.nlm.nih.gov/pubmed/21739539
http://www.ncbi.nlm.nih.gov/pubmed/22553395
http://www.ncbi.nlm.nih.gov/pubmed/22553395
http://www.ncbi.nlm.nih.gov/pubmed/22450042
http://www.ncbi.nlm.nih.gov/pubmed/22450042
http://www.ncbi.nlm.nih.gov/pubmed/22450042
http://www.ncbi.nlm.nih.gov/pubmed/24231936
http://www.ncbi.nlm.nih.gov/pubmed/24231936
http://www.ncbi.nlm.nih.gov/pubmed/24231936
http://www.ncbi.nlm.nih.gov/pubmed/25575113
http://www.ncbi.nlm.nih.gov/pubmed/25575113
http://www.ncbi.nlm.nih.gov/pubmed/25575113
http://www.ncbi.nlm.nih.gov/pubmed/23863324
http://www.ncbi.nlm.nih.gov/pubmed/23863324
http://www.ncbi.nlm.nih.gov/pubmed/23863324
http://www.ncbi.nlm.nih.gov/pubmed/24356761
http://www.ncbi.nlm.nih.gov/pubmed/24356761
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3952426/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3952426/
http://www.ncbi.nlm.nih.gov/pubmed/25189972
http://www.ncbi.nlm.nih.gov/pubmed/25189972
http://www.ncbi.nlm.nih.gov/pubmed/25189972
http://www.ncbi.nlm.nih.gov/pubmed/26111209
http://www.ncbi.nlm.nih.gov/pubmed/26111209
http://www.ncbi.nlm.nih.gov/pubmed/26111209
http://www.ncbi.nlm.nih.gov/pubmed/26595555
http://www.ncbi.nlm.nih.gov/pubmed/26595555
http://www.ncbi.nlm.nih.gov/pubmed/26595555
http://www.ncbi.nlm.nih.gov/pubmed/25099193
http://www.ncbi.nlm.nih.gov/pubmed/25099193
http://www.ncbi.nlm.nih.gov/pubmed/25099193
http://www.ncbi.nlm.nih.gov/pubmed/27057687
http://www.ncbi.nlm.nih.gov/pubmed/27057687
http://www.ncbi.nlm.nih.gov/pubmed/26978727
http://www.ncbi.nlm.nih.gov/pubmed/26978727
http://www.ncbi.nlm.nih.gov/pubmed/26978727
http://www.ncbi.nlm.nih.gov/pubmed/17680652
http://www.ncbi.nlm.nih.gov/pubmed/17680652
http://www.ncbi.nlm.nih.gov/pubmed/17680652
http://dx.doi.org/10.15344/ijcmm/2016/109
http://dx.doi.org/10.15344/ijcmm/2016/109

