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Abstract

We have cultured Mycobacteria avium subspecies hominissuis (MAH) from the blood of a patient with Crohn’s disease. The pa-
tient is a 21 year-old-female with a diagnosis of Crohn’s disease for two years. She had been treated with corticosteroids
and Humira for six months. A blood specimen was cultured in a specialized medium, and there was visible bacterial growth
present in the liquid culture medium after eight weeks. PCR analysis of the bacterial growth and subsequent direct sequenc-
ing of the PCR amplicon confirmed the presence of MAH. The significance of this finding is discussed.

Key words: mycobacterium paratuberculosis; Crohn’s disease; infective colitis

Introduction

Crohn’s disease is a chronic inflammatory disorder involving
the gastrointestinal tract. Crohn’s disease is currently consid-
ered an idiopathic autoimmune condition, and immune sup-
pressants are generally used for the treatment of the disease [1].
In the past 60 years, many investigators have sought a pathogen
causing the disease, and various bacteria and viruses have been
isolated and reported [2-4]. For many years, Mycobacterium
avium subspecies paratuberculosis (MAP), a known pathogen in
Johne’s disease (a chronic wasting condition in cattle and
sheep) [5] has been suspected to cause Crohn’s disease [6]. The
role of MAP in Crohn’s disease is controversial [6,7], but two
meta-analyses have concluded that a majority of patients with
Crohn’s disease have evidence of MAP infection [8,9].

MAP is a notoriously slow-growing pathogen under routine
cultural conditions [10,11]. Therefore, we sought to develop a
more rapid culture method for MAP and/or other bacteria from

the blood of Crohn’s patients. As a result of this effort, we have
cultured Mycobacterium avium subspecies hominissuis (MAH)
from the blood of a Crohn’s patient. To our knowledge, we are
the first to report MAH being isolated from a Crohn’s patient.
The significance of this finding is discussed.

Case report

The patient is a 21-year-old local female from the Midwest re-
gion of United States with a known history of Crohn’s disease
for two years. The patient’s symptoms had been difficult to con-
trol in the past, and most recently she had been on a corticoste-
roid (prednisone 40 mg daily) in addition to a monthly Humira
injection over the past six months. Over the past year, the pa-
tient continued to have severe colicky cramping abdominal
pain, nausea and intermittent diarrhea. She was recently evalu-
ated for worsening abdominal pain and cramping, and colec-
tomy was considered because of her poor response to therapy.
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A recent colonoscopy was performed by the gastroenterologist,
and active disease was seen in the cecum, rectum and sigmoid
colon. The patient was also found to have eosinophilia with 15%
eosinophils in her blood differential count. Because of the eo-
sinophilia and history of drinking well water, a search for para-
sites such as Strongyloides was performed, and there was no
parasite within the stool. The left and right colon biopsies
showed features of active colitis including cryptitis, crypt ab-
scesses and increased lymphocytic and eosinophilic infiltration
in the lamina propria (Figure 1A-C). Small, loosely formed gran-
ulomas were identified. GMS silver stain and acid-fast stain
were performed, and there were apparent small oval/rod acid-
fast bacteria within the histiocytes and the lamina propria
(Figure 1D). The histopathological features were consistent with
inflammatory bowel disease (Crohn’s disease). There was no
morphologic evidence of eosinophilic colitis.

A blood culture was sent to us and performed in specialized
medium based on Middle brook 7H9 with supplements of oleic
acid, albumin, dextrose and catalase, from BD Biosciences
(OADC) and mycobactin J [12]. Briefly, the medium was prepared
in our own laboratory, and blood culture was performed using
the following method developed in our laboratory. One 4-ml
purple-top tube of blood was centrifuged at 5000 g for 10 min-
utes in a 15-ml centrifuge tube to separate the plasma and the
cellular components. The plasma was removed from the centri-
fuge tube and stored at —20°C in a freezer for MAP antibody titer
testing for the presence of MAP using the whole cell extract of
MAP. A sterile red blood cell lysis buffer (ammonium chloride
buffer containing 0.8% ammonium chloride, 0.08% sodium bi-
carbonate, 0.037% disodium EDTA) was added to the centrifuge
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tube in 4x volume (10ml), and the cellular blood components
were resuspended in the red cell lysis buffer by turning the
capped tube upside down multiple times until no visible clumps
were present. The nucleated cells were collected by centrifuga-
tion at 6000 g for 10 minutes, and the lysed red cells and super-
natants were emptied into a biohazard container. The
nucleated cell pellet was resuspended in a 4ml liquid medium
of Middlebrook 7H9 supplemented with 10% OADC and myco-
bactin J at 2ul/ml. Two aliquots of the resuspended nucleated
cells in liquid medium were removed with sterile pipette and
planted on two separate solid media plates, one for induction of
the cell-wall deficient form of MAP (spheroplasts) and one for
maintenance culture. The solid induction medium contained
essentially identical components with the solid maintenance
medium and liquid medium except for addition of 20% sucrose
and 3% glycerol. After the blood culture was incubated for two
weeks at 37°C, an aliquot of culture was removed, and an acid-
fast stain was performed (Figure 2). The cellular components of
culture, including the nucleated cells from the blood and any-
thing growing during the two-week culture period, were col-
lected by centrifugation at 12 000g for five minutes. The
cultured material was washed with PBS buffer (pH 7.4) once and
resuspended with 0.5ml 100% acetone. The cultured material
was collected by centrifugation at 12 000 g for five minutes and
resuspended in 500 ul pH 7.6 TE buffer (10 mmol/L Tris, 1 mmol/
L EDTA, pH 7.6) and 0.5% SDS. Proteinase K (five units) were
added and incubated at 65°C overnight. The genomic DNA was
isolated by phenol/chloroform/isoamyl-alcohol extraction and
alcohol precipitation as described elsewhere [13]. The genomic
DNA was used for PCR analysis using primers specific for IS900,

Figure 1. Hematoxylin and eosin (H&E) stains of the colonic biopsy at 10x (A), 20x (B) and 40x (C) magnification with classic features of Crohn’s disease. (D) Acid-fast

(AFB) stain of the biopsy tissue.
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Figure 2. Subculture of Mycobacteria avium subspecies hominissuis (MAH) from the blood (A) and its acid-fast staining (100x, B)

Table 1. PCR primer sequences

Primers DNA sequences (5'-3’)

IS901-F GGA TTG CTA ACCACG TGG TG
IS901-R GCG AGT TGC TTG ATG AGC G
1S1245-F GAG TTG ACC GCG TTCATC G
1S1245-R CGT CGA GGA AGA CAT ACG G
16S-F GAG GAA GGT GGG GAT GAC G
16S-R AGG CCC GGG AAT GTATTC AC
IS900-F CTT TCT TGA AGG GTG TTC GG
IS900-R GAG GTC GAT CGC CCA CGT GA

1S901, IS1245 and 16s rDNA (Table 1) [6,14-16]. The PCR amplifi-
cation was performed in 50 ul volume using 94°C for 30 seconds,
55°C for 30 seconds and 72°C for 45 seconds for 40 cycles using
the PCR Core-kit (Sigma Aldrich). The PCR amplicon was visual-
ized on 1.2% agarose gel electrophoresis. The PCR amplicons
were subjected to DNA sequencing analysis to Eurofins
Genomics sequencing services, and the amplified DNA se-
quences were submitted for BLAST analysis against Genbank
nucleotide sequences at NCBI (http://blast.ncbi.nlm.nih.gov/).

PCR primers for 16S rDNA and 1S1245 produced distinct
bands for the culture, and the PCR amplicons were sent for di-
rect DNA sequencing. The amplicon sequence using 16s rDNA
primers matched both MAP (100%, GenBank: CP010114.1) and
MAH (100% GenBank AP012555.1), and the amplicon sequence
using 1S1245 primers also matched both MAP and MAH (99%,
GenBank AP012555.1). However, PCR analysis using the primer
set derived from IS900 was negative, indicating that the isolate
was not MAP. Further testing with PCR primer sets for IS901 and
1S1245 showed that only 1S1245 was positive, confirming the
identity of MAH (Figure 3).

Discussion

In this case, using the culture method described above, we cul-
tured MAH from the blood of this Crohn’s patient but did not re-
cover MAP. MAH is one of the closest members of Mycobacterium
avium complex to MAP, in additional to Mycobacteria avium sub-
species avium (MAA) and silvaticum (MAS) [17]. MAH is present in
the environment in soil and water and is a known pathogen in
animals such as pigs, dogs, deers and horses [17-19]. There are
reports of MAH isolates from the lymph nodes of humans with

MAH MAP
MW 1S900 15901 151245 16S 15900 15901 151245

——
—

Figure 3. PCR amplicons using various primers specific for 1S900, 1S901 and
151245 for Mycobacterium avium complex. 16S depicts the primers for 16S rDNA.
Mycobacterium avium subspecies paratuberculosis (MAP) strain was from ATCC
(cat: 43545).

lymphadenitis [20]. To our knowledge, there is no report to date
of MAH from Crohn’s patients. There is a report of MAH isolated
from the gastrointestinal tract of deer [21].

The presence of MAH in a Crohn’s patient raises questions
of the role of MAH in Crohn’s disease. It is possible that MAH is
a secondary infectious agent in patients with immune suppres-
sants (i.e. an opportunistic pathogen). It is equally possible that
MAH is the pathogenic agent in this patient with Crohn’s dis-
ease. In fact, MAH is a more common isolate from cancer pa-
tients or HIV-positive patients, but the clinical manifestation of
MAH in cancer patients or HIV-positive patients is mostly respi-
ratory/pulmonary [22]. Regardless of the role of MAH in the
pathogenesis of Crohn’s patients, the presence of MAH in the
blood of these patients indicates a mycobacteremia, and this
condition requires antibiotic treatment for the affected patients.

Genetically there are multiple gene allelic mutations associ-
ated with Crohn’s disease, and there is a significant overlap of
genetic susceptibility loci of Crohn’s disease and mycobacterial
infections [23]. These genetic loci susceptible to mycobacterial
infections include Mycobacterium tuberculosis and Mycobacterium
leprae. Other mycobacterial infections are possible due to the
host genetic changes of Crohn’s disease. We suspect that MAH
is one of the causative agents of Crohn’s disease.
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