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Healthy inheritance ™

Invermay AgResearch scientist Colin Mackintosh discusses a
study which aims to find out whether resistance to Tb is inherited.

THERE IS good evidence that re-
sistance to tuberculosis may be
genetic.

Studies have already shown
there is a genetic component to
resistance to tuberculosis in hu-
mans, cattle, rabbits and mice.

If the same can be found in deer,
then there is potential for active-
ly selecting breeding stags high-
ly resistant to Thb, and culling
hinds susceptible to Tb, or remov-
ing them from endemic areas.

In mice, natural resistance to
infection from organisms such as
Mpyobacterium bovis, the bacteri-
um responsible for Tb in deer and
cattle, is controlled by a dominant
gene called Nramp (formerly
known as Bcg).

Recent studies indicate that
this gene occurs in cattle and is

responsible for the killing of or-

blood tests for Tb (BTB), and had
a final skin test just before
slaughter. The stags were post-
mortemed, and any lesions exam-
ined and cultures made. Lymph
nodes were also sampled to
search for evidence of Tb organ-
isms.

Of the 30 deer with Tb lesions,
22 had head lesions, five had head
and abdominal or chest lesions
and three had lesions at all three
sites.

The head lesions were typical
of Tb infection. There was also a
good correlation between BTB,
skin test, culture and post-mor-
tem results.

The three stags with the most
serious lesions were designated
susceptible and used in the sec-
ond phase of the trial

Two of the five animals with no

ganisms such asBrucella and My-
cobacteria. There is also evidence
that the Nramp gene is present in
deer.

Invermay AgResearch recently
carried out a trial to make use of
these discoveries, selecting stags
based on their resistance or suscep-
tibility to an experimental M.bovis
challenge.

The second phase of the study was
to breed offspring from the three
most resistant and three most sus-
ceptible stags, using artificial in-
sernination of commercial Red hinds
with semen collected before the chal-

Studying resistance to Tb may
lead to development of a vaccine

lenge. In the third phase semen was
collected from 39, 3-year old Red
deer stags of wide genetic origin, and
frozen.

The stags were then moved to the
deer tuberculosis research farm at
Milton, and in August were chal-
lenged with M.bovis organisms by
placing a small number of organ-
isms into the left tonsil.

The deer were monitored for the
following six months with regular

visible lesions were skin test neg-
ative and BTB negative.

The other three had low BTB and
skin test results, although two had
a slight rise in antibody levels 14
days after inoculation. Based on
these results, three animals were
designated resistant.

Semen from the three most resist--
ant and susceptible stags was used
in an Al programme to inseminate
220 randomly selected commercial
hinds.

Ultrasound scanning at 40 days
post-Al showed 109 were pregnant,
with approximately even numbers
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of fawns per sire. The hinds were
due to calve in early December 1995.

It is planned to wean the female
offspring of the resistant and sus-
ceptible sires in March and take
them to Invermay’s experimental Th
farm at Milton.

There they will be challenged with
Tb in the same way as their sires.

Studies by Dr Alan Crawford and Dr
Frank Griffin of the University of
Otago be carried out to identify ge-
netic and immunological markers
for resistance.

As well as the possibility of iden-
tifying such indicators and using
them to select or cull deer, the re-
search may also provide us with the

information to develop vaccines.
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