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We describe the application of the BD ProbeTec ET direct tuberculosis system for the detection of Myco-
bacterium bovis in bovine and cervine lymph node tissues. Compared to traditional culture, the overall
sensitivity, specificity, and positive and negative predictive values of the BD ProbeTec were 87, 100, 100, and

87%, respectively.

Bovine tuberculosis (Tb) is New Zealand’s most serious an-
imal health problem. It affects the throat, lungs, and associated
lymph nodes of both cattle and deer and can develop into a
chronic condition causing wasting and death. Although the
potential for transfer to humans is low, the economic conse-
quences of this disease are huge; dairy products and meat are
New Zealand’s two principal exports (accounting for 19.1 and
14.3% of total exports, respectively), worth a combined total of
10.9 billion New Zealand dollars in 2006 (11). The cost of trade
barriers and restricted export markets would have severe im-
plications for New Zealand trade.

Consequently, a great deal of research into the epidemiology
and control of bovine Tb has been conducted. In many coun-
tries, bovine Tb is effectively controlled by a test-and-slaughter
technique. In New Zealand, control is complicated by the pres-
ence of a number of wildlife vectors, the most important being
the brushtail possum (Trichosurus vulpecula) (4, 8). Therefore,
most strategies proposed to control bovine Tb in New Zealand
concern intervening in the transmission of Tb by the eradica-
tion of the vector animals. While controlling the spread of
bovine Tb is the ultimate goal of such projects, they are ham-

pered by the lack of a fast and accurate system for the detec-
tion of Mycobacterium bovis. The current standard, the skin
test, has been shown to have low sensitivity (10), and tradi-
tional culture takes many weeks to perform. Herein we de-
scribe the adaptation of an existing rapid diagnostic test for
human Tb, the BD ProbeTec ET direct Tb (DTB) system, and
assess its usefulness for the detection of bovine Tb.

The study ran through 2003 and 2004, during which 322
animals from various locations on the South Island of New
Zealand were included. Of these, 160 (49.7%) were cattle and
162 (50.3%) were deer. To ensure approximately even num-
bers of animals with and without Tb, inclusion in the study was
based on the result of a skin test. The animals with positive
results (reactors) included 87 cattle (54.4%) and 85 deer
(52.5%). Lymph node specimens were taken at the time of
slaughter and split for culture and DTB analysis. Specimens
were taken from multiple lines (a “line” is a group of animals
scheduled to be slaughtered on a given day[s]) to ensure a
random distribution of animals. For the reactors, samples from
all deer and a maximum of eight cattle per line were obtained.
For the animals with negative results (nonreactors), samples

TABLE 1. Characteristics of BD ProbeTec ET system compared to culture®

No. with culture result of:

Animal species BD ProbeTec

Sensitivity (%) Specificity (%) PPV (%) NPV (%)

(no. of samples) result Positive Negative
Cattle (160) Positive 80 0 92 100 100 91
Negative 7 73
Deer (162) Positive 70 0 82 100 100 84
Negative 15 77
Total (322) Positive 150 0 87 100 100 87
Negative 22 150

“ PPV, positive predictive value; NPV, negative predictive value.
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from a maximum of 10 animals per line were collected. All
specimens were cultured on two Lowenstein-Jensen slopes
(with and without pyruvate), and all reactor specimens were
verified byculture at an independent laboratory using the BD
BACTEC 460 broth culture system (Becton Dickinson). The
second lymph node sample was prepared for DTB analysis;
tissue was dissected, mechanically macerated, and subjected to
decontamination by a standard N-acetyl-L-cysteine digestion
procedure. Postdecontamination, the sediment pellet was re-
suspended and sonicated for 20 min. Supernatant from this
procedure was used as a template for the DTB assay. The BD
ProbeTec ET system was operated according to the instruc-
tions of the manufacturer (Becton Dickinson).

Culture determined 87 (54.4%) of the specimens from cattle
and 85 (52.5%) of those from deer to be positive (Table 1). Of
the culture-positive specimens, 80 from cattle and 70 from deer
were positive by the DTB assay. These results yielded sensitiv-
ities of 92 and 82% for bovine and cervine specimens, respec-
tively, and an overall sensitivity of 87%. There were no false
positives for either species, giving an overall specificity of
100%. These results compare with those of other studies eval-
uating the DTB assay for human respiratory specimens (1-3,
9). Furthermore, the DTB system had positive and negative
predictive values of 100 and 93%, respectively. The internal
amplification control showed no evidence of inhibition in any
of the 322 specimens.

The BD ProbeTec ET is a semiautomated real-time system
that allows simultaneous amplification of a gene sequence and
detection of M. tuberculosis. Its amplification target is the my-
cobacterium-specific insertion sequence 1S6110. M. bovis is a
member of the M. tuberculosis complex and has a genome
sequence >99.95% identical to that of M. tuberculosis (5).
Despite this high level of genetic similarity, M. bovis tends to
have far fewer copies of the 1S6110, typically containing only
one or a few copies of this insertion sequence (6). Despite the
lower copy number, the BD ProbeTec ET proved to be very
sensitive for the detection of M. bovis.

The BD ProbeTec ET, although designed initially for the
detection of M. tuberculosis in respiratory specimens, has also
proven useful for the detection of Tb bacteria in nonpulmo-
nary samples (7). In the present study, we extended this ob-
servation to show that the DTB assay is also effective for
nonhuman, nonpulmonary specimens. The DTB system per-
formed very well compared to traditional culture; the time
taken to get a result is reduced from 4 to 8 weeks by culture to
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within 5 h of the receipt of the specimen. The rapid turnaround
time of this assay may in turn reduce the reliance on skin tests
and allow farmers to make confident interventions within 24 h
of submitting a specimen, and the test thus offers the maximum
possibility of limiting dissemination. Overall, the BD ProbeTec
ET system provides a rapid and cost-effective way to monitor
the spread of M. bovis in a veterinary environment, which in
turn may potentially help prevent the spread of Tb and its
associated cost.
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