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Introduction

Recently it was reported that Dietzia subsp. C79793-74, when used 
as a probiotic had prophylactic and therapeutic benefits for Johne’s 
disease [11-15], a symptomatic IBD of cattle [16-19]. The primary 
goal of the present report is to outline how/why prophylactic benefits 
obtained with this bacterium could similarly curtail diarrhea of and/

or cure human IBDs, with an emphasis on Crohn’s disease. To this 
end, extensive studies previously reported will not be reiterated, but 
examples will be used to support similarities and potential benefits. 

Materials and Methods
Experimental design

-
tion of each), under the author’s ownership and management, were 
housed together in a tie-stall facility (each animal tied in their own 
space) as a single dairy herd. Since previous goals were to have a treat-
ment modality amenable for use on farms (and not in a research labo-
ratory), all aspects of the research were conducted using standard op-
erating conditions employed by normal dairy farms. At any given time, 
the herd was comprised of 50-60 adult dairy cows. Once any paratuber-
culosis parameter of an animal was defined as positive, treatment with 
Dietzia was, or was not, initiated. Thereafter, various parameters were 
monitored over her remaining lifetime. It was predetermined, based 
on cost considerations and as a means to define effective doses for dif-
ferent stages of disease, that the dose of Dietzia would be adjusted for 
each individual based only on changes of early clinical symptoms (fecal 
consistency and appetite) and not on changes in any paratuberculo-
sis-specific test parameter. Local veterinarians humanely euthanized 
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A naturally occurring, gastrointestinal disorder of ruminants (Johne’s disease) is a chronic, debilitating, lethal 

disease. The causative agent is Mycobacterium avium subspecies paratuberculosis (MAP). Exposure that leads to 
disease occurs primarily in utero and/or during the neonatal period. Outside a dietzia probiotic treatment, there are no 
preventive/curative therapies. Interestingly, MAP is at the center of a controversy as to its role (cause of, perpetuate 
of, innocent bystander) in Crohn’s disease, ulcerative colitis, irritable bowel syndrome, diabetes, sarcoidosis, Blau 
syndrome, and multiple sclerosis—diseases in which the incidence of systemic MAP is higher than that in the 
general population. Conventional therapeutic modalities, including biologic agents, for the majority of these diseases 
are, in general, directed at curtailing processes that are an intricate part of inflammation, with goals to induce and 
maintain remission. Most possess side effects of varying severity, lose therapeutic value, and more importantly, few 
are directed at prevention, attainment of long lasting remissions or cures, and essential none at reduction/elimination 
of MAP. 

This report presents a rationale for how/why Dietzia subsp. C79793-74 should be clinically evaluated for efficacy 
in patients with IBD. Arguments are based on previous studies that demonstrated (a) clinical similarities of Johne’s 
disease and Crohn’s disease, (b) inhibition of growth of MAP by Dietzia under specific culture conditions, (c) safe 
usage for extended daily treatments of adult cattle (up to 24 months), and (d) when used as a probiotic, curtailed 
diarrhea and cured 40% of adult cattle with early stage paratuberculosis.

Crohn’s disease (CD), ulcerative colitis (UC), and some cases of 
irritable bowel syndrome (IBS), sub-phenotypes of inflammatory 
bowel disease (IBD), are generally considered a consequence of 
gastrointestinal inflammation of unknown etiology. Based primarily on 
histopathology, genetic predisposition, and effective (and ineffective) 
therapeutic treatments, the clinical manifestations have been postulated 
to be a consequence of an unregulated immune response due to: lack of 
regulator cell function, deletion of antigen-reactive cells (oral mucosal 
tolerance), loss of epithelial barrier architecture, and most recently, 
immune deficiency/dysfunction [1-3]. Conventional therapy includes 
anti-inflammatory and immunosuppressive drugs which are directed 
primarily at achieving symptomatic relief and preventing relapses: 
most are aimed at suppressing inflammatory cascade processes that 
are likely end-stage events. The agents include steroids, nonsteroidal 
anti-inflammatory drugs, and more recently, biologic agents [4-6]. 
All have drawbacks [7,8], in that many fail over prolonged periods, 
serious adverse events occur, use may be discontinued, and some are 
associated with an increased risk of lymphoma, cancer, and even death 
[9,10]. Even though the current regimens have improved control of 
symptoms associated with IBD, since they are not directed at treating 
the (undefined) primary cause, it cannot be over emphasized that 
prevention, permanent remission, and more importantly, cures still 
remain unmet needs. Moreover, current remedies are having little 
impact on the rising incidence and prevalence [2].
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animals when they no longer could get up and stand on their own by 
intravenous injection of a sodium pentobarbital solution (Fatal Plus, 6 
gm/ml, Vortech Pharmaceuticals, Dearborn, MI) at 1 ml/4.5 kg body 
weight. Animals that showed potential life-threatening non-Johne’s 
disease ramifications were also humanely terminated. 

Animals

Dietzia

Body and milk weights, serum and fecal protocols

Changes in body weight and milk produced (the latter officially 
measured by DHIA technicians) were initially used to monitor 
progression/regression of disease. They were eventually discontinued 
because changes in each paralleled one another and because both fecal 
composition and changes in appetite predicted onset of clinical disease 
much earlier. Test parameters were determined on fecal and blood 
samples. Fecal material was collected directly from the rectum using 
individual disposable gloves and blood was obtained aseptically from 
the tail vein. After transferring to coded, sterile containers, they were 
sent chilled on the day of collection to Allied Monitor. The majority, but 
not all, fecal and serum samples were obtained concurrently. All serum 
ELISA and AGID assays and fecal MAP cultures were performed upon 
receipt. Assessment of the validity, sensitivity and specificity of all these 

Fecal samples of 2 g were weighed into 50 ml sterile 
conical centrifugation tubes containing 35 ml of sterile 0.75% 
hexadecylpyridinium chloride (HPC) (Sigma Aldrich, St. Louis, MO). 
Tubes were shaken for 30 min by a horizontal shaker, after which the 
contents allowed to settle in upright tubes for 2 h. Approximately 2 ml 
of supernatant, just above the sedimentation layer, was removed using 
a sterile transfer pipette. The loaded pipette containing supernatant 
was placed upright into a sterile culture tube (20 x 75 mm) at room 
temperature for overnight decontamination. Triplicate Herrold’s 
egg yolk (HEY) agar slants containing 50 mg each Naladixic acid, 
Vancomycin and Amphotericin B (Becton Dickinson and Company, 
Sparks, MD) with mycobactin-J and one without (to evaluate mycobactin 
dependency of any colonies) were inoculated with four drops (0.1 ml) 
of the decontaminated supernatant. Slants were maintained at 37°C 
in a horizontal position for 1 week, after which they were placed in 
the upright position and incubated for a total of 13 weeks. Evaluation/
enumeration of slightly raised white-yellow colonies by Allied Monitor 
for typical acid fastness and morphological appearance of MAP of the 
triplicates was recorded and summed together. Slants with so many 
colonies that made it impossible to accurately count were estimated 
and expressed as >100 cfu and are shown in the Tables and Figures as 
>300 cfu (>100 x 3 slants).

Postmortem analysis

As an additional means to document Johne’s disease, pathological 
postmortem analysis and culture-determination of MAP in tissues 
was done on randomly chosen cows at the University of Minnesota 
Veterinary School Diagnostic Laboratory (St. Paul, MN). Summation 
of the University’s standard basic necropsy, tissue histopathology of 
multiple organs, culture/PCR, bacteriology, parasitology, serology and 
molecular diagnostics was used to confirm positive/negative status 
only; none of these assays were intended to define specific aspects, 
category of disease, or be compared to ante-mortem parameters.

recumbent, emaciated and/or cachectic end-stage paratuberculosis 

Animals in the study were adult dairy cows in their first through 
third lactation. Severity of disease was defined by the following 
classification [20]: animals that were asymptomatic, and test-parameter 
negative were classified Stage I (considered paratuberculosis, disease-
free); those asymptomatic, and either ELISA and/or fecal positive 
were classified as being at Stage II. Stage III animals had mild clinical 
symptoms (diarrhea, off feed) and were either ELISA and/or fecal 
positive, whereas, Stage IV animals were emaciated and end-stage, 
irrespective of whether they were ELISA and/or fecal negative/positive 
(essentially all were off feed, had pipestream diarrhea, and most were 
fecal shedding MAP). All diseased animals were purchased from seven 
local, well-managed, moderately high-prevalence herds over a five year 
period. These animals were identified at dry-off (2 months prior to their 
predicted calving date, milking was discontinued) by paratuberculosis-
specific ELISAs (test-laboratories were chosen by the owners and their 
veterinarians, most were affiliated with the state of WI). Conformation 
that an ELISA-positive animal was Johne’s disease positive was based 
on whether she (a) eventually tested positive for a different parameter 
(fecal shedding or serum AGID), (b) developed end-stage (Stage 
IV) clinical disease, (c) was determined to have paratuberculosis via 
complete autopsy, and/or (d) as a last resort, tested ELISA positive 
multiple times. As reported previously using these criteria [12,13], an 
ELISA value considered positive (OD >1.4) by Allied Monitor, Inc. 
(Fayette, MO), was a very accurate indicator of paratuberculosis. Allied 
Monitor is a USDA- and NVSL-approved laboratory that specializes in 
assays for Johne’s disease. 

The ELISA specific for MAP was performed using a crude, soluble, 
MAP protoplasmic antigen prepared by Allied Monitor. Test sera were 
preabsorbed with Mycobacterium phlei. Split-sample repeatability, 
as well as duplicate samples, varied less than 5 percent of the mean. 
The content of each well was read at a single wavelength (405 nm). 
ELISA values were calculated by dividing the test-sample OD by a 
value equivalent to ¼ the OD of a standard reference positive serum 
(range 0.13-0.14), and interpreted as suggested by Allied: </=1.4 OD = 
Negative and all >1.4 ODs = positive. 

 Dietzia (partially characterized and originally misclassified as 
Mycobacterium gardonae) was isolated from fecal material of a cow 
that tested both sero- and fecal-positive for paratuberculosis [21]. It 
was reclassified as Dietzia based on its 16S rRNA sequence (performed 
by MIDI Labs, Inc., Newark, DE); considered the gold standard for 
bacterial identification [22]. It was grown for 4-5 days at 29°C in 
75-liter fermenters at the University of Minnesota Biotechnology 
Institute (St. Paul, MN) in fructose supplemented tryptic soy broth. 
Batches were centrifuged, washed and concentrated 20-fold prior to 
storage as 45 ml aliquots at –80°C (long term) or –20°C (short term). 
New lots were prepared as needed, approximately every 2-3 months. 
The number of colony forming units/ml was determined prior to use. 
Once thawed, aliquots were maintained at 4°C for up to 7 days only. 
Dietzia treatment was always initiated after an animal was detected 
ELISA positive. As the goal was to assess the effect of intervention 
rather than confirm findings of others that untreated paratuberculosis 
animals eventually succumb with disease, more paratuberculosis-
positive animals were treated (n = 49) than not treated (n = 9). Based 
on preliminary dosage experiments, small cows (Jerseys and Jersey 
x Holstein crosses), and large cows (Holsteins and Guernseys) were 
initially treated by supplementing their morning feed with Dietzia at a 
minimally effective daily dose of 2-3x1011 and 4-5x1011 cfu, respectively. 
The dose was increased if an animal showed clinical signs of disease and 
lowered if remission was achieved. 

assays was reported previously [12].
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Statistical methods

Survival time was defined as the number of months from the 
date at which an ELISA value was first detected positive (or if always 
negative, the first test-date) until their demise. Linear longitudinal best-
fit analysis used to estimate trends in ELISA values for each animal was 
previously found to be the best indicator of progression/regression of 
disease [12,13]. The Mann-Whitney Test was used to assess differences 
in mean values. For all comparisons, P-values less than 0.05 were 
considered statistically significant.

Results

 

Figure1: Photos of cow #R100 with late-stage clinical disease and after Diet-
zia- induced recovery.

Figure 2: Paratuberculosis parameters of cow #R100 at different doses 
of Dietzia.
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Figure 3: Paratuberculosis parameters of two cows with early, initial stages 
of disease at different doses of Dietzia. Cow # 21 (panels A, C) eventually 
succumbed with disease, whereas cow #229 (panels B, D) was cured.

Figure 4: Changes in mean ELISA OD values and fecal MAP of paratubercu-
losis-free and –positive cows, treated and not treated. Initial and final  ELISA 
OD values are in panel A and fecal values in Panel B. J-- = Johne’s disease-
free (n=10); J+ NT = Johne’s disease positive, not treated (n=9) J+ T = Johne’s 
disease positive, treated (n=49); J+ T Eincrease = Johne’s disease. 
positive with longitudinal increasing ELISA values (n=20); J+ T Edecrease  = 
Johne’s disease positive with longitudinal decreasing ELISA values (n=22) 
Percentages shown for each group indicate changes relative to initial values.

The upper panels of Figure 1 show a representative example of a 
paratuberculosis cow (#R100) with clinical Stage IV disease [20] that 
developed 55 days after initiation of a low-dose Dietzia treatment. The 
dose was then increased 4-fold; the bottom panels show her 70 days 
later at Stage II, asymptomatic. Other changes (body weight and milk 
production) that are associated with these visual changes are shown in 
Figure 2A. As shown, while on the initial low dose, body mass and milk 
production both declined. Following Dietzia adjustment (milking was 
discontinued at this time because she was due to calve in 2 months), 
body mass increased. In addition, fecal shedding of MAP declined; 
whereas, the ELISA OD values remained unchanged (Figure 2B) and she 

seroconverted to AGID positive (a test that indicates a more advanced 
stage of disease than ELISA values). Upon remission, the Dietzia 
dose was lowered (Figure 2C), after which fecal shedding increased 
dramatically (fecal data was reported previously in reference 8). At 
this time her weight remained stable, and ELISA/AGID serological 
profiles remained unchanged. She calved at 160 days of treatment and 
60 days later began to show clinical signs of relapsing. At this time, 
the dose of Dietzia was modestly increased, after which both shedding 
and serological parameters declined slightly. Unfortunately, the new 
dose was ineffective and she died 180 days after calving with end stage 
IV, clinical disease. At autopsy, she was confirmed to harbor MAP 
in multiple tissues and showed pathological changes characteristic of 
paratuberculosis. The extent of fecal shedding was extremely variable 
over the course of treatment, changes appearing to be associated with 
the dose of Dietzia and not ELISA values; the higher the dose, the 
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lower the shedding and vice versa---supporting conclusion reached 
previously with different cows [11,13,14].

Shown in Figure 4B, initial fecal shedding was much lower in 
the non-treated group compared to the treated group, whereas final 
shedding of the two groups was not significantly different (P = 0.27). 
Thus, MAP shed by the non-treated group increased 455%, whereas 
all treated groups increased equally (166%, for all animals, and 160% 
and 164% for those with increasing or decreasing ELISA trends---none 
predictive of progression/regression of disease). The large discrepancy 
in initial MAP shed was a consequence of the decision to assign animals 
to either the treated group or the non-treated group based on initial 
ELISA values instead of values for MAP shed. This decision was made 
because these two test-parameters were at most, only loosely associated 
[12] and because it requires 60-90 days of culture to obtain an accurate 
fecal value---time during which, if treatment was the choice, it needed 
to be ongoing. 

Discussion
Johne’s disease in ruminants, such as cattle, sheep, goats, and 

even wild-life, has many manifestations in common with CD [16-
19], including debilitating diarrhea in cattle. As with CD there are 
no preventive/curative therapies for animals with Johne’s disease, 
outside Dietzia therapy [11,13,14]. The Johne’s disease, etiologic agent 
is Mycobacterium avium subspecies paratuberculosis (MAP). Natural 
exposure of cattle to MAP, which usually results in clinical disease at 
>2 of age, occurs primarily in utero and/or by oral ingestion of MAP by 
neonates [23 and ref therein]. For disease to be manifested, infection 
with MAP and intestinal inflammation are required. Interestingly, 
MAP is present in a number of different human diseases; i.e., Crohn’s 
disease [24-28], ulcerative colitis [28], irritable bowel syndrome [28], 
sarcoidosis [29], type-1 diabetes mellitus [30-32], Blau syndrome 
[33], and multiple sclerosis [34]. However, the consequences of MAP 
infection—cause, perpetuate, bystander--is highly controversial and 
remains to be unequivocally clarified. Perhaps a question almost as 
intriguing is: What is the significance of MAP in control, seemingly 
healthy individuals? Recently, an astonishingly 33% of such individuals 
were found [35] to be infected with MAP! The presence of MAP at 
a single time point in such a large percentage raises a question as to 
what extent is the general population exposed to (infected with) MAP 
at some point in their life? It was recently suggested [14,15] that this 
number is grossly under-estimated, and that exposure/infection could 
be at an epidemic level. Based on this, in conjunction with the presence 
of MAP in patients with numerous, seemingly unrelated diseases, many 

Figure 5: Association of percent cures and longevity with ELISA OD values 
of treated and non-treated, paratuberculosis-free and paratuberculosis-posi-
tive adults. Values over each group indicate the number of animals.

In Figure 3, ELISA, AGID, and fecal shedding are shown at 
different doses of Dietzia for two cows {#21--panels A-C--weighing 
1300 #s and #229–panels B-D--weighing 900#s (ELISA values only for 
#229 were previously shown in ref 14)} that were started on treatment 
at an earlier stage of disease than that of cow #R100 (low ELISA values 
and low or no fecal shedding). As shown for #21, at high doses of 
Dietzia, there were low levels of MAP shed, whereas when doses were 
low, shedding was high. Changes in ELISA values on the other hand 
were associated more with extended changes in MAP shedding, rather 
than with the dose of Dietzia. When shedding was low or absent, ELISA 
values trended lower; if shedding was significant, high ELISA values 
and positive AGID were found. In contrast to cow #21, cow #229 
was maintained on a very high dose of Dietzia based on her size for 
almost 7 months. Longitudinally, her initial ELISA value declined very 
rapidly. Once both the OD values became (and remained) less than 
1.4 (considered negative) and fecal MAP was/remained undetectable 
for months, she was considered cured and treatment was discontinued. 
She was eventually culled from the herd four years after termination of 
treatment with no evidence of paratuberculosis.

Because longitudinal ELISA values for paratuberculosis, treated 
cows, remained either unchanged, decreased, or increased, clinical 
outcomes of animals in the latter two categories were compared 
(the seven with ELISA values that did not change because all were 
at a terminal stage of disease, were not included). The mean initial 
and final ELISA OD values and fecal MAP values for cows that 
were paratuberculosis-free (n = 10), paratuberculosis-positive, not-
treated (n = 9), and positive, treated animals (n = 49) that had either 
longitudinally increasing (n = 20) or decreasing (n = 22) ELISA values 
are shown in Figure 4. Even though the mean initial ELISA OD value 
of paratuberculosis, treated cows was slightly higher (p = 0.0094) than 
that of those not treated, final values for both were indistinguishable 
(difference of 1.8%). In other words, over a lifetime, the mean ELISA 
OD value of nontreated cows increased 36% whereas that of those 
treated, remained essentially unchanged (-4.2%). As also shown, the 
mean initial ELISA OD for the decreasing longitudinal group was 
actual higher (indicating more advanced disease) than that of the 
increasing group and yet the final mean ELISA OD was 35% lower than 
that at initiation, whereas it was 41% higher for those with increasing 
values; both changes highly significant (P = <0.001). 

Figure 5 shows the curative levels achieved by treatment of animals 
at different stages of disease (arbitrarily grouped by incremental initial 
ELISA OD values). In addition, mean longevity is also shown for each 
of the groups. As the ELISA OD values at which treatment was initiated 
increased (presumed to indicate severity of disease), the percentage 
of animals cured and the length of survival declined; at ELISA OD 
values > 2.5 only 2 of 28 were cured. The percent cured (>38%) in 
the treated Johne’s-disease groups with ELISA ODs of 1.5-2.1 and 
2.1-2.5 was significantly different from that of the paratuberculosis-
positive, not treated group and the other treated groups. Survival of the 
paratuberculosis-free group was not significantly different from that 
of either the 1.5-2.0 group (p=0.41) or the 2.1-2.5 group (p=0.17), and 
these two groups did not differ from one another (p=0.47). Similarly, 
the survival of the not treated, MAP-positive group was not significantly 
different from that of the treated ELISA OD >3.5 group (p=0.087), 
whereas length of survival of the 2.6-3.5 group was significantly longer 
than that of the >3.5 group (p=0.019), but not different from that of the 
2.1-2.5 group (p=0.15).
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have called for a more concerted effort towards eliminating MAP from 
the food chain, irrespective of its yet, to be defined role.

It has been proposed that therapy directed against both a bacterial 
etiology agent and against inflammation may be a more fruitful 
approach for controlling Crohn’s disease than conventional mono-
therapies [36-38]. Strategies aimed at restoring the intestinal microbial 
balance—fecal bacteriotherapy [39], probiotics [40], and numerous 
antibiotic regimens [41,42]—have been employed with some success. 
These modalities seem too have fewer side-effects than conventional 
treatments that broadly suppress inflammation and/or innate immunity 
[43]. Two protocols that have resulted in ‘cures’ of CD---a side benefit 
of immune ablation, allogeneic/autologous marrow reconstitution 
used for treating unrelated diseases [44], and a single case of prolonged 
anti-Mycobacterial triple antibiotic therapy [45] have been reported. 
Only the latter was tested for and resulted in elimination of detectable 
MAP and is the only case demonstrating an association of CD 
resolution with loss of detectable MAP. In two other studies in which 
triple therapy was used, opposing results were found—a retrospective 
review of 39 severely ill IBD patients found long lasting benefits [46] 
suggesting CD is driven by infection, whereas in the other, no benefits 
were found [47,48]. That no, or only palliative, benefits were found 

progressed because MAP was not eliminated [49-51]. Thus, one needs 
to question whether the opposing differences reported for humans 
have any relevance for the question of whether MAP does or does not 
play a significant role in the pathogenesis of Crohn’s disease, since 
in neither study was the presence/absence of MAP assessed before, 
during, or after termination of treatment! Perhaps a similar study 
in which anti-mycobacterial therapy is replaced with Dietzia (which 
unlike anti-mycobacterial therapy eliminated MAP in cattle) will lead 
to a different outcome. 

While a number of human gastrointestinal, hepatic and other 
diseases [40] have been successfully treated with organisms functioning 
as probiotics, trials with a variety of common probiotics have not 
proven effective for CD [52,53]; in fact, Lactobacilli have proven 
completely ineffective [54,55]. Thus, the question: What distinguishes 
Dietzia, used as a probiotic, from those considered more traditional—
Lactobacillus, Bifidobacterium, and Streptococcus? Dietzia is an 
aerobic, Gram-positive, nonsporing, actinobacteria, and a close relative 
of MAP [56]. The mechanism by which Dietzia curtailed/reduced 
fecal MAP shedding in cattle remains unknown. The consequence of 
such a reduction, however---subsequent decline of serum antibodies 
resulted in ‘cured’ animals—was that anticipated. A property unique 
to Dietzia is it, unlike other probiotics, inhibited the growth in culture 
of the pathogen that causes disease [21]; namely the etiologic agent of 
Johne’s disease. Based on these results, potential mechanisms are: (a) 
close intracellular encounters of MAP and Dietzia (in macrophages/
dendritic cells?) may be enhanced by cross-reactive antibodies specific 
for epitopes they share (William D. Richards, personal communication 
and REC, unpublished), thus facilitating opsonization of Dietzia/MAP 
by phagocytes already possessing the other organism, MAP/Dietzia; 
(b) Dietzia, when in close intracellular proximity to MAP, may either 
inhibit its growth via competition for a nutrient(s), destroy it directly or 
indirectly, and/or prevent/reverse MAP elaborated factors that interfere 
with normal, host cell signaling defense machinery [57]; (c) N-acetyl-
MDP glycan moiety of Dietzia’s cell wall, compared to the N-glycolyl 
MDP of MAP [58,59], being less potent and efficient at activation of 
NOD2, may permit Dietzia-induced protective responses that counter 

MAP’s inhibitory responses [60] without exacerbating inflammation 
{NOD2 is a gene implicated in Crohn’s and Johne’s diseases [61,62] 
that, when activated, leads to production of proinflammatory cytokines 
[63,64]}; (d) steroid disruption of normal phagocytic cellular activity/
integrity could impair activation of immune responses and/or could 
impair potential MAP killing (in fact, the level of MAP shed in bovine 
feces [14] and that present in human blood and intestinal tissues 
increased after steroid treatments [35,65]; and (e) in the absence of 
co-infection and/or if macrophage/phagocytic functions are impaired, 
MAP levels would continue to increase (as was found) and enhance 
disease. The most intriguing aspect of these alternatives is, that for 
Dietzia to effectively reduce and eliminate MAP in cattle, some aspect 
of immune reactivity (either/or functional phagocytes, B-cells, T-cells) 
plays a crucial role in reducing MAP levels, which in turn resulted 
in a decline of MAP-specific antibody and regression of disease [14]; 
immune activity in the absence of Dietzia did/does not lead to cures. 
Thus, the perplexing problem: How can inflammation be curtailed 
sufficiently to allow healing and restitution of normal intestinal 
function while allowing Dietzia therapy to reduce/eliminate MAP? 
This scenario is most relevant for advanced stages of disease since the 
level of MAP in animals at early stages of disease is low, and in many 
cases, undetectable. 

Potential benefits of Dietzia for patients with IBD (initial emphasis 
on CD) are permanent amelioration of diarrhea and/or attainment of 
long-term remissions/cures. To be effective long-term, two processes 
must be curtailed: (a) inflammation of the intestine, presumed to be 
due to an immune response to an etiologic agent (MAP in cattle), 
and (b) eradication of the etiologic agent stimulating the immune 
system. Since the crucial effect of Dietzia in cattle was to curtail/reduce 
MAP, reduction of MAP in CD patients infected seems feasible and 
is an obvious target-test population. Thereafter, assessment of any 
association of MAP changes to clinical symptoms/outcomes would be 
instructive. Thus, the question: Which ante-mortem assay will be most 
informative as a means to monitor MAP changes and at what stage of 
CD could a Dietzia-benefit most likely be achieved? 

Previous findings [13] indicated that for cattle, the most 
informative assay to monitor clinical progression/regression was 
longitudinal changes in ELISA OD values; changes in fecal MAP levels, 
being extremely variable, were not informative (as also shown herein). 
Cures were only found in animals that had longitudinally decreasing 
ELISA values; treated animals with increasing or unchanging values 
were never cured, even though survival was extended relative to those 
not treated. Moreover, sustained, longitudinally declining values 
occurred only after either, continued reduction of fecal MAP, or if 
MAP was not detected at the time treatment commenced, its absence 
was maintained; i.e., antibody levels depended upon synthesis driven 
by MAP antigens plus their normal biological half-life. Thus, if it is 
presumed that MAP plays a role in CD, infected patients projected to 
benefit the most from a Dietzia treatment are those that are at an early 
stage of disease with low levels of systemic MAP. Since many Crohn’s 
patients are MAP seropositive [35,65-67], a human, MAP specific 
ELISA assay [66,67] should permit reliable monitoring of changes in 
MAP, allow correlating ELISA results to cultureable, systemic MAP 
and to clinical progression of disease---the latter defined by curtailment 
of diarrhea as an early benefit and by standard clinical parameters such 
as colonoscopy/biopsies for long term benefit. 

Conclusions
In summary, based on previous findings [14] and those herein, that: 

should have been anticipated based on the palliative benefits achieved 
with a similar anti-mycobacterial antibiotic therapy of paratuberculosis 
goats and cattle—once treatment was stopped, clinical disease again 
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(a) MAP in feces (and presumably systemically) need to be reduced to 
extremely low or undetectable levels prior to achieving any decline in 
serum antibodies as detected by Allied Monitor, Inc. in a MAP specific 
ELISA; and (b) ELISA OD values need to longitudinally decline to 
levels considered negative prior to an animal going on to live a normal, 
uneventful, Johne’s disease-free life; i.e., the cow was presumably cured. 
These Dietzia therapeutic benefits for Johne’s diseased animals and the 
similarity of Johne’s and Crohn’s diseases, are sufficiently compelling 
to warrant undertaking a clinical Dietzia trial with Crohn’s patients, 
and to relate effectiveness to both the presence/absence of MAP and to 
genes associated with Crohn’s disease, such as NOD2. Because viable 
Dietzia has no adverse side effects and was nonpathogenic when orally 
administered to adult cows (daily for up to 2 years) or calves starting 
at birth for 60 days [14,15], as well as when injected IP into normal 
or immunodeficient mice [14], it is anticipated that it will also be safe 
for oral consumption by humans---a tremendous advantage relative to 
other present day therapies. 

Competing Interests 
The author is a partner in Paralab, LLC, which is the assignee 

of a patent application covering the Dietzia technology for treating 
mycobacterial caused diseases. Obviously, the technology has the 
potential to result in a considerable gain financially if any benefits 
are found in human clinical trials. Since clinical studies will be done 
at independent medical research institutions, the author is not in any 
position to influence the results of such investigations. The largest gain 
to be made from this publication is to entice medical investigators to 
undertake clinical trials. 

Acknowledgments

I am indebted to William D. Richards for the initial ICON 6 isolate (Dietzia) 
and Dr. Craig Van Kampen for statistical and editorial assistance. Neither of these 
individuals had any involvement in any aspect of the design of or conclusions 
derived from the present research. 

References

1. Hayee B, Rahman FZ, Sewel G, Smith AM, Segal AW (2010) Crohn‘s disease as 
an immune-deficiency. Exper Rev Clin Immunol 6: 585-596.

2. Lalande JD, Behr MA (2010) Mycobacteria in Crohn’s disease: how innate 
immune deficiency may result in chronic inflammation. Exper Rev Clin Immunol 
6: 633-641.

3. Beisner J, Stange EF, Wehkamp J (2010) Innate antimicrobial immunity in 
inflammatory bowel diseases. Expert Rev Clin Immunol 6: 809-818.

4. Siegel CA, Sands BE (2005) Review article: Practical management of 
inflammatory bowel disease in patients taking immunomodulators. Ali Pharm 
Ther 22: 1-16. 

5. Akobeng AK (2008) Review article: The evidence base for interventions used to 
maintain remission in Crohn’s disease. Ali Pharm Ther 27: 11-18.

6. Panaccione R, Ghosh S (2010) Optimal Use of Biologics in the Management of 
Crohn’s Disease. Therap Adv Gastroenterol 3: 179-189.

7. Marehbian J, Arrighi HM, Hass S, Tian H, Sandborn WJ (2009) Adverse events 
associated with common therapy regimens for moderate-to-severe Crohn’s 
disease. Am J Gastroenterol 104: 2524-2533.

8. Singh JA, Wells GA, Christensen R, Tanjong GE, Maxwell L, et al. (2011) Adverse 
effects of biologics: a network meta-analysis and Cochrane overview. Cochrane 
Database Syst Rev 16: CD008794.

9. Kandiel A, Fraser AG, Korelitz BI, Brensinger C, Lewis JD (2005) Increased risk of 
lymphoma among inflammatory bowel disease patients treated with azathioprine 
and 6-mercaptopurine. Gut 54: 1121-1125.

10. Lewis JD, Gelfand JM, Troxel AB, Forde KA, Newcomb C, et al. (2008) 
Immunosuppressant medications and mortality in inflammatory bowel disease. 
Am J Gastroenterol 103: 1428-1435.

11. Click RE, Van Kampen CL (2009) Short communication: progression of Johne’s 
disease curtailed by a probiotic. J Dairy Sci 92: 4846-4851.

12. Click RE, Van Kampen CL (2010) Comparison of ante-mortem assays to assess 
progression-regression of paratuberculosis in individual dairy animals. Virulence 
1: 134-144.

13. Click RE, Van Kampen CL (2010) Assessment of Dietzia subsp. C79793-74 for 
treatment of cattle with evidence of paratuberculosis. Virulence 1: 145-155.

14. Click RE (2011) Successful treatment of asymptomatic or clinically terminal 
bovine Mycobacterium avium subspecies paratuberculosis infection (Johne’s 
disease) with the bacterium Dietzia used as a probiotic alone or in combination 
with dexamethasone- Adaption to chronic human diarrheal diseases. Virulence 
2: 131-143.

15. Click RE (2011) A 60-day probiotic protocol with Dietzia subsp. C79793-74 
prevents development of Johne’s disease parameters after in utero and/or 
neonatal MAP infection. Virulence 2: 337-347. 

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

17. Chiodini RJ, Van Kruiningen HJ, Merkal RS (1984) Ruminant paratuberculosis 
(Johne’s disease): the current status and future prospects. Cornell Vet 74: 218-
262. 

18. Chiodini RJ (1989) Crohn’s disease and the mycobacterioses: A review and 
comparison of two disease entities. Clin Micro Rev 2: 90-117.

19. Scanu AM, Bull TJ, Cannas S, Sanderson JD, Sechi LA, et al. (2007) 
Mycobacterium avium subsp. paratuberculosis infection in cases of irritable 
bowel syndrome and comparison with Crohn’s disease and Johne’s disease: 
common neural and immune pathogenicities. J Clin Micro 45: 3883-3890.

20. Whitlock RH, Buergelt C (1996) Preclinical and clinical manifestations of 
paratuberculosis (including pathology). Vet Clinic N Am Food Anim Pract 12: 
345-356. 

21. Richards WD (1998) In vitro and in vivo inhibition of Mycobacterium 
paratuberculosis by iron deprivation: A hypothesis. International Conference on 
Johne’s disease, Parkville, Vic. (Australia). CSIRO, Melbourne, Vic Int Assoc 
Paratub Inc Rehoboth, MA

22. Woese CR (1987) Bacterial evolution. Microbiol Rev 51: 221-271.

23. Whittington RJ, Windsor PA (2009) In utero infection of cattle with Mycobacterium 
avium subsp. paratuberculosis: A critical review and meta-analysis. Vet J 179: 
60-69.

24. 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.

25. 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.

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

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

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

29. El-Zaatari FA, 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. Sechi LA, Rosu V, Pacifico A, Fadda G, Ahmed N, et al. (2008) Humoral immune 
responses of Type 1 Diabetes patients to Mycobacterium avium subspecies 
paratuberculosis lend support to the infectious trigger hypothesis. Clin Vaccine 
Immunol 15: 320-326.

31. Paccagnini D, Sieswerda L, Rosu V, Masala S, Pacifico A, et al. (2009) Linking 
chronic infection and autoimmune diseases: Mycobacterium avium subspecies 
paratuberculosis, SLC11A1 polymorphisms and type-1 diabetes mellitus. PloS 
One 9: e7109.

32. Rani PS, Sechi LA, Ahmed N (2010) Mycobacterium avium subsp. 
paratuberculosis as a trigger of type-1 diabetes: destination Sardinia, or beyond? 
Gut Path 2: 1-6.

http://www.ncbi.nlm.nih.gov/pubmed/20594136
http://www.ncbi.nlm.nih.gov/pubmed/20828289
http://www.ncbi.nlm.nih.gov/pubmed/15963074
http://www.ncbi.nlm.nih.gov/pubmed/17919275
http://www.ncbi.nlm.nih.gov/pubmed/21180600
http://www.ncbi.nlm.nih.gov/pubmed/19532125
http://www.ncbi.nlm.nih.gov/pubmed/21328309
http://www.ncbi.nlm.nih.gov/pubmed/16009685
http://www.ncbi.nlm.nih.gov/pubmed/18494836
http://www.ncbi.nlm.nih.gov/pubmed/19762800
http://www.ncbi.nlm.nih.gov/pubmed/21178432
http://www.ncbi.nlm.nih.gov/pubmed/21178433
http://www.ncbi.nlm.nih.gov/pubmed/21460639
http://www.ncbi.nlm.nih.gov/pubmed/21701254
http://www.ncbi.nlm.nih.gov/pubmed/9147244
http://www.ncbi.nlm.nih.gov/pubmed/6375961
mailto:http://www.ncbi.nlm.nih.gov/pubmed?term=Chiodini%20RJ%20%281989%29%20Crohn%E2%80%99s%20disease%20and%20the%20mycobacterioses%3A%20A%20review%20and%20comparison%20of%20two%20disease%20entities.%20Clin%20Micro%20Rev%202%3A%2090-117.
mailto:http://www.ncbi.nlm.nih.gov/pubmed?term=19.%20Scanu%20AM%2C%20Bull%20TJ%2C%20Cannas%20S%2C%20Sanderson%20JD%2C%20Sechi%20LA%2C%20et%20al.%20%282007%29%20Mycobacterium%20avium%20subsp.%20paratuberculosis%20infection%20in%20cases%20of%20irritable%20bowel%20s
http://www.ncbi.nlm.nih.gov/pubmed/8828109
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC373105/
http://www.ncbi.nlm.nih.gov/pubmed/17928247
http://www.ncbi.nlm.nih.gov/pubmed/17714674
http://www.ncbi.nlm.nih.gov/pubmed/16449960
vhttp://www.ncbi.nlm.nih.gov/pubmed/18043227
http://www.ncbi.nlm.nih.gov/pubmed/19602288
http://www.ncbi.nlm.nih.gov/pubmed/21167058
http://www.ncbi.nlm.nih.gov/pubmed/8862592
http://www.ncbi.nlm.nih.gov/pubmed/18077612
http://www.ncbi.nlm.nih.gov/pubmed/19768110
http://www.biomedcentral.com/1757-4749/2/1


Citation: Click RE (2012) A Potential ’Curative’ Modality for Crohn’s Disease---Modeled after Prophylaxis of Bovine Johne’s Disease. J Mycobac Dis 
2:117. doi:10.4172/2161-1068.1000117

Page 7 of 7

Volume 2 • Issue 4 • 1000117
J Mycobac Dis
ISSN: 2161-1068 MDTL, an open access journal

33. Dow CT, Ellingson JL (2010) Detection of Mycobacterium avium ss. paratubercu-
losis in Blau Syndrome tissues. Autoimmun Dis 2011:127692.

34. 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.

35. Rath T, Roderfeld M, Blocher S, Rhode A, Basler T, et al. (2011) Presence of 
intestinal Mycobacterium avium subspecies paratuberculosis (MAP) DNA is not 
associated with altered MMP expression in ulcerative colitis. BMC Gastroenterol 
11: 34-53.

36. Borody TJ, Leis S, Warren EF, Surace R (2002) Treatment of severe Crohn’s 
disease using antimycobacterial triple therapy-approaching a cure? Dig Liver Dis 
34: 29-38.

37. 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. Alimwnt Pharmacol Ther 15: 337-346. 

38. Chamberlin WM, Shafran I (2008) Anti-mycobacterials and Crohn’s disease. Ali 
Pharm Ther 28: 373-374.

39. Grehan MJ, Borody TJ, Leis SM, Campbell J, Mitchell H, et al. (2010) Durable 
alteration of the colonic microbiota by the administration of donor fecal flora. J 
Clin Gastrol 44: 551-561. 

40. Yan F, Polk DB (2010) Probiotics: Progress toward novel therapies for intestinal 
diseases. Curr Opin Gastroenterol 26: 95-101.

41. Perencevich M, Burakoff R (2006) Use of antibiotics in the treatment of 
inflammatory bowel disease. Inflamm Bowel Dis 12: 651-664.

42. Chamberlin WM, Borody TJ, Campbell J (2011) Primary treatment of Crohn’s 
Disease--Combined antibiotics taking center stage. Expert Rev Clin Immunol 7: 
751-760.

43. Wehkamp J, Stange EF (2006) A new look at Crohn’s disease: Breakdown of the 
mucosal antibacterial defense. Ann N Y Acad Sci 1072: 321-331.

44. Leung Y, Geddes M, Storek J, Panaccione R, Beck PL (2006) Hematopoietic cell 
transplantation for Crohn’s disease; is it time? World J Gastroenterol 7: 6665-
6673.

45. Chamberlin W, Ghobrial G, Chehtane M, Naser SA (2007) Successful 
treatment of a Crohn’s disease patient infected with bacteremic Mycobacterium 
paratuberculosis. Am J Gastroenterol 102: 689–691.

46. 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.

47. 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.

48. Peyrin-Biroulet L, Neut C, Colombel J F (2007) Antimycobacterial therapy in 
Crohn’s disease: game over? Gastroenterology 132: 2594-2598. 

49. Slocombe RF (1982) Combined streptomycin-isoniazid-rifampin therapy in the 
treatment of Johne’s disease in a goat. Can Vet J 23: 160-163.

50. St.-Jean G, Jernigan AD (1991) Treatment of infection in ruminates. Vet Clin N 
Am Food Anim Pract 7: 793-804.

51. St.-Jean G (1996) Treatment of clinical paratuberculosis in cattle. Vet Clin N Am 
Food Anim Pract 12: 417-430.

52. Sartor RB (2005) Probiotic therapy of intestinal inflammation and infections. Curr 
Opin Gastroenterol 21: 44-50.

53. Hedin C, Whelan K, Lindsay JO (2007) Evidence for the use of probiotics and 
prebiotics in inflammatory bowel disease: A review of clinical trials. Proc Nutr Soc 
66: 307-315.

54. Prantera C, Scribano ML, Falasco G, Andreoli A, Luzi C (2002) Ineffectiveness of 
probiotics in preventing recurrence after curative resection for Crohn’s disease: A 
randomized controlled trial with Lactobacillus GG. Gut 51: 405-409.

55. Marteau P, Lemann M, Seksik P, Laharie D, Colombel JF, et al. (2006) 
Ineffectiveness of Lactobacillus johnsonii LA1 for prophylaxis of postoperative 
recurrence in Crohn’s disease: A randomized, double blind, placebo controlled 
GETAID trial. Gut 55: 842-847.

56. Koerner RJ, Goodfellow M, Jones AL (2009) The genus Dietzia: a new home for 

some known and emerging opportunistic pathogens. FEMS Immunol Med Micro 
55: 296–305.

57. Nandan D, Knutson KL, Lo R, Reiner NE (2000) Exploitation of host cell signaling 
machinery: activation of macrophage phosphotyrosine phosphatases as a novel 
mechanism of molecular microbial pathogenesis. J Leukoc Biol 67: 464–470.

58. Adam A, Petit JF, Wietzerbin-Falszpan J, Sinay P, Thomas DW, et al. (1969) 
FEBS Lett 4: 87–92. 

59. Raymond JB, Mahapatra S, Crick DC, Pavelka MS Jr (2005) Identification of the 
namH gene, encoding the hydroxylase responsible for the N-glycolylation of the 
mycobacterial peptidoglycan. J Biol Chem 280: 326–333.

60. Schiavi E, Barletta B, Barone A, Butteroni C, Corinti S, et al. (2011) Probiotic 
treatment induces intestinal regulatory dendritic and T cells, and counter-
regulates Th2 responses and anaphylaxis in a mouse model of food allergy. Clin 
Translat Aller 1: O30.

61. Cukovic-Cavka S, Vermeirem S, Hrstic I, Claessens G, Kolacek S, et al. (2006) 
NOD2/CARD15 mutations in Croatian patients with Crohn’s disease: Prevalence 
and genotype-phenotype relationship. Eur J Gastroenterol Hepatol 18: 895-899.

62. Pinedo PJ, Buergelt CD, Donovan GA, Melendez P, Morel L, et al. (2009) 
Association between CARD15/NOD2 gene polymorphisms and paratuberculosis 
infection in cattle. Vet Microbiol 134: 346-352.

63. Abbott DW, Wilkins A, Asara JM, Cantley LC (2004) The Crohn’s disease protein, 
NOD2, requires RIP2 in order to induce ubiquitinylation of a novel site on NEMO. 
Curr Biol 14: 2217–2227. 

64. Kufer TA, Sansonetti PJ (2007) Sensing of bacteria: NOD a lonely job. Curr Opin 
Microbiol 10: 62–69.

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, Hulten K, Shafran I, Graham DY, El-Zaatari FA (2000) Specific 
seroreactivity of Crohn’s disease patients against p35 and p36 antigens of M. 
avium subsp. paratuberculosis. Vet Microbiol 77: 497-504.

67. Shin AR, Kim HJ, Cho SN, Collins MT, Manning EJ, et al. (2010) Identification of 
seroreactive proteins in the culture filtrate antigen of Mycobacterium avium ssp. 
paratuberculosis human isolates to sera from Crohn’s disease patients. FEMS 
Immunol Med Microbiol 58: 128-137. 

http://www.ncbi.nlm.nih.gov/pubmed/21152214
http://www.ncbi.nlm.nih.gov/pubmed/21533236
http://www.biomedcentral.com/1471-230X/11/34
vhttp://www.ncbi.nlm.nih.gov/pubmed/18043227
http://www.ncbi.nlm.nih.gov/pubmed/11207508
vhttp://www.ncbi.nlm.nih.gov/pubmed/18043227
vhttp://www.ncbi.nlm.nih.gov/pubmed/18043227
http://www.ncbi.nlm.nih.gov/pubmed/16804403
http://www.ncbi.nlm.nih.gov/pubmed/22014016
http://www.ncbi.nlm.nih.gov/pubmed/17057212
http://www.ncbi.nlm.nih.gov/pubmed/17075981
http://www.ncbi.nlm.nih.gov/pubmed/17335456
http://www.ncbi.nlm.nih.gov/pubmed/17369114
http://www.ncbi.nlm.nih.gov/pubmed/17570206
http://www.ncbi.nlm.nih.gov/pubmed/17570230
http://www.ncbi.nlm.nih.gov/pubmed/17422141
http://www.ncbi.nlm.nih.gov/pubmed/8828113
http://www.ncbi.nlm.nih.gov/pubmed/15687884
http://www.ncbi.nlm.nih.gov/pubmed/17637082
http://www.ncbi.nlm.nih.gov/pubmed/17637082
http://www.ncbi.nlm.nih.gov/pubmed/16377775
http://www.ncbi.nlm.nih.gov/pubmed/19159434
http://www.ncbi.nlm.nih.gov/pubmed/19159434
http://www.ncbi.nlm.nih.gov/pubmed/10770277
http://www.ncbi.nlm.nih.gov/pubmed/11947153
http://www.ncbi.nlm.nih.gov/pubmed/15522883
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3354088/
http://www.ncbi.nlm.nih.gov/pubmed/16825909
http://www.ncbi.nlm.nih.gov/pubmed/18926647
vhttp://www.ncbi.nlm.nih.gov/pubmed/18043227
http://www.ncbi.nlm.nih.gov/pubmed/15380962
http://www.ncbi.nlm.nih.gov/pubmed/11118734
http://www.ncbi.nlm.nih.gov/pubmed?term=Sensing%20of%20bacteria%3A%20NOD%20a%20lonely%20job

	Title
	Abstract
	Corresponding author
	Keywords
	Introduction
	Materials and Methods
	Experimental design
	Animals
	Dietzia
	Body and milk weights, serum and fecal protocols
	Postmortem analysis
	Statistical methods

	Results
	Competing Interests
	Conclusions
	Discussion
	Acknowledgments
	Figure1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	References

