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ABSTRACT: A real-time PCR protocol for and screened for bTB using single intra-
detecting Mycobacterium bovis in feces was  dermal tuberculin skin tests. Bovine-puri-
evaluated in bovine tuberculosis—infected Afri- g, protein derivative (0.1 mL) was inject-

can buffalo (Syncerus caffer). Fecal samples ed, and skin thickness was measured at O

spiked with 1.42x10° cells of M. bovis culture/g ) ) ) )
and Bacille Calmette—Guérin standards with ~and 72 hr. Reactors with an increase in skin

1.58%10" genome copies/well were positive by thickness of =4 mm (World Organization
real-time PCR but all field samples were for Animal Health 2013) were slaughtered
negative. for postmortem examination.

Fecal samples were collected rectally on

the first test day. Age class and sex were

Mycobacterium bovis, is a concern in recorded, and body condition was scored
many wildlife species (Michel et al. g1 (emaciated) to 5 (obese; Ezenwa et
2006), with African buffalo (Syncerus 2009). Fecal samples were subdivided
caffer) as important maintenance hosts int0 2-mI, microcentrifuge tubes and
(De Vos et al. 2001). Current diagnostic  frozen at —20 C. DNA was extracted at
tests for bTB require animal capture, and e F aculty of Health Sciences, University
noninvasive techniques would greatly ex- Stellenbosch, South Africa, with the
pand screening options. A sensitive real- FastDNA® Spin Kit for Soil (MP Biomed-
time PCR assay has been utilized for icals, Solon, Ohio, USA) with the following
detection of M. bovis in badger feces modifications: 0.1 g of feces was used and
(Sweeney et al. 2007). The assay had ribolyzed 2 times for 40 sec at 6 m/sec.
100% specificity and 97% sensitivity in = DNA was stored at —20 C until processing
spiked fecal samples with =10" M. bovis using real-time PCR. Eight samples from
cells/g (Travis et al. 2011) and detected M.  gkin test-negative buffaloes were spiked
bovis in 12 of 12 infected badger latrines  \ith heat-killed M. bovis over a dilution
(Sweeney et al. 2007). range of 1.42X107 to 1.42x10" cells/g

We evaluated the utility of the DNA  feces (Sweeney et al. 2007). A reference
extraction and real-time PCR assay proto-  standard curve was generated using puri-
col as a diagnostic herd screening tool for fied M. bovis Bacille Calmette—Guérin
M. bovis infection in African buffalo. Fecal (BCG) DNA in a dilution series of
samples were collected from 229 buffaloes between 1.58%10° and 1.58X10 2 ge-
from three herds in Hluhluwe-iMfolozi nome copies per reaction. Real-time
Park, South Africa. Buffaloes were cor- PCR targeting M. bovis sequences flank-
ralled into a temporary capture facility, ing a region of difference (RD4) deletion,
immobilized with etorphine hydrochloride and utilizing a fluorescent probe hybrid-
(Novartis Animal Health, Isando, South izing with the 5" and 3’ RD4 deletion-
Africa) and azaperone (Janssen Pharmaceu- flanking sequences that only are adjacent
tica, Woodmead, South Africa), branded, to each other in M. bovis (Brosch et al.

Bovine tuberculosis (bTB), caused by
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2002), was performed on collected sam-
ples, spiked samples, standards, and neg-
ative controls in triplicate from each
extraction (Sweeney et al. 2007). The
threshold, 0.30 delta Rn with an automatic
baseline, was set at the midexponential
phase of the amplification curve. A sample
was positive if each of the triplicates gave
cycle threshold (Ct) values above the
threshold and negative if all were below
the threshold. If two thirds or one third of
the triplicate was positive, the sample was
considered inconclusive and rerun. Inhi-
bition by contaminants was assessed using
an inhibition control assay (Pontiroli et al.
2011). A delta Ct value >1.5 was consid-
ered significant inhibition.

Thirty of 229 buffaloes (13%) were skin
test reactors; 17 were adult females, 10
adult males, two subadult males, and one
subadult female. Body condition scores
(BCSs) ranged from 3 to 4 (good to
excellent) in 27 of 30 animals, whereas 2
of 30 and 1 of 30 had BCSs of 2 (thin) and
1 (emaciated), respectively. Fecal samples
were available from 29 of 30 skin test
reactors (missing one adult male), and
postmortem examination results were
available from 18 of 30 reactors (missing
from seven adult females and four adult
males).

At postmortem examination, 5 of 18
buffaloes (27.8%) had visible tuberculous
lesions in the mediastinal, bronchial, and
parotid lymph nodes, as well as in tonsils
and lungs; 9 of 18 (50%) had limited
lesions in one or more tonsils, parotid
lymph nodes, lungs, or bronchi and
mediastinal lymph nodes; and 4 of 18
(22.2%) had no lesions.

DNA standards with at least 1.58x10!
genome copies per PCR and fecal samples
spiked with at least ~1.42%x10° cells/g
feces were positive. For spiked samples,
the extraction protocol included a final
dilution step into 100 pL of water. Ten pL
of this diluent was added to the real-time
PCR well, and the lowest detectable
concentration was 1.42x10! genome cop-
ies, which coincided with the lower limit
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of BCG standards. All samples from skin
test reactors were negative, and one
sample had mild inhibition (delta Ct =
1.8).

The real-time PCR assay had high
sensitivity to detect M. bovis DNA in
spiked samples but failed to detect any in
feces of naturally infected animals, includ-
ing buffaloes with extensive thoracic
lesions. Two factors determine the utility
of a fecal diagnostic test: rate of shedding
and ability to detect pathogens. Infection
in cattle and buffaloes is predominantly
pulmonary (Neill et al. 1994; Laisse et al.
2011), with intermittent shedding of M.
bovis in feces and nasal secretions docu-
mented in livestock (Kao et al. 2007,
Srivastava et al. 2008). Little information
exists on fecal shedding in buffalo, but one
study of Asian buffaloes cultured M. bovis
in feces from 3 of 36 skin test reactors (Jha
et al. 2007). Conventional culture is
known to have low sensitivity in feces,
and our utilization of PCR techniques may
improve fecal screening, such as recently
when fecal shedding was detected in
pastoralist cattle by the authors using this
protocol (unpubl.). In our limited sample
size, infected buffalo might not have shed
M. bovis in feces because, in contrast to
badgers, M. bovis discharged from the
lungs was destroyed in the complex
gastrointestinal tract, or the real-time
PCR assay was not sensitive enough to
detect M. bovis diluted in the large fecal
volume. Combining real-time PCR with
immunomagnetic capture (Sweeney et al.
2006) to allow DNA extraction from more
feces or increasing the cycle number may
improve sensitivity. Although we cannot
recommend this fecal real-time PCR
protocol as a herd screening tool for
detection of M. bovis infection in African
buffalo, the test may have utility as a
noninvasive diagnostic tool in other spe-
cies that have shorter digestive tracts or
acquire more systemic infection.
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