Mycobacterium bovis Infection in a Herd of Japanese Shika Deer (Cervus nippon)
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It has been reported in recent years that about 50 dairy
cattle are sacrificed as tuberculin reactors every year in
Japan, and no typical tuberculous lesions have been
observed in those animals both macroscopically and
histologically. Although the outbreaks of tuberculosis in
beef cattle have not been reported since 1963, there have
been a few sporadic outbreaks in animals kept in
zoological gardens [2, 4, 5, 7, 10].

We isolated Mycobacterium bovis (M. bovis) from a
dead Japanese Shika deer reared in a zoological garden,
and then carried out a survey on the dissemination of M.
bovis infection in the herd. This is the first report on
tuberculosis in deer due to M. bovis in Japan.

Seventeen Shika deer were kept in a 1,500 m> paddock
and visitors were able to observe them from the outside of
a fence. Two or 3 head of this group developed respiratory
disorders like cough and gape in the autumn of 1984. One
of them aged 18 months exhibiting severe symptoms died
after anesthesia, and the animal was brought to our
laboratory for detailed pathological examination.

Gross lesions were observed mainly in the lungs and
pulmonary lymph nodes. The lungs were swollen with
scattered grayish white lesions of 1-10 mm in diameter
throughout the lobes (Fig. 1). Similar lesions were also
observed in the pulmonary lymph nodes. The lungs,
pulmonary lymph nodes, liver, spleen, kidneys and heart
were fixed in 10% buffered formalin, and paraffin sections
were stained routinely with haematoxyline eosin and
Zeihl-Neelsen stains. Histopathological examinations re-
vealed granulomatous lesions in the lungs and pulmonary
lymph nodes, which were characterized by the presence of
caseous necrotic foci or calcified foci surrounded by
epithelioid granulomatous tissue, containing Langhans’
giant cells and epithelioid cells (Fig. 2). Acid-fast bacilli
stained with the Ziehl-Neelsen were observed in these
cells. Based on these pathological findings, this case was
diagnosed as tuberculosis. No remarkable lesions were
noted in the other organs.

The lungs, liver, spleen, kidneys and heart which had
been pretreated with 4% sodium hydroxide were inocu-
lated onto 1% Ogawa’s egg medium (Eiken Chemical
Co., Ltd., Tokyo) and Dorset’s egg medium (Nissui
Pharmaceutial Co., Ltd., Tokyo) and then incubated at
37°C for 1 month. Acid-fast organisms isolated from the
lung were found to grow only on Dorset’s egg medium.
This isolate was identified as M. bovis because of niacin
negative, nitrate reduction negative, catalase (68°C, 20
min.) negative, Tween 80 hydrolysis negative, urease
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production positive and arylsurfatase negative.

The survey on the dissemination of tuberculosis in this
herd was carried out by subjecting the animals to the old
tuberculin test (National Institute of Animal Health,
Japan). This survey was performed 3 times a month at
intervals. Animals with a positive or suspected reaction
were sacrificed, and eventually all the deer were sac-
rificed. Table 1 shows the results of the tuberculin tests,
the appearance of the gross lesions, histological lesions,
and the isolation of mycobacteria. M. bovis was isolated
from 6 deer showing a positive or suspected reaction to the
tuberculin test except deer No. 4 with advanced calcifica-
tions of the lung. Microscopic examination revealed the
presence of tuberculous lesions in the retropharyngeal
lymph-nodes, even in the animals with the suspected
reaction. Typical gross lesions were observed in 5 out of 7
with a positive or suspected tuberculin reaction except
deer Nos. 1 and 7. It was considered that the tuberculous
lesions appeared in the retropharyngeal lymph nodes as a
primary focus of the infection. We may therefore reason-
ably conclude that the tuberculin test is an effective

Fig. 1.
white nodular lesions.

The lungs showing marked swelling and greyish
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stains. X 72.
Table 1. Results of tuberculin test, isolation of Mycobacterium bovis
and appearance of tuberculous lesion

Tuberculin ~ No. of  Gross lesion Histological Isolation
test deer site changes
Positives 1 - RPLy +

2 Lu, Tra, RPLy Lu,Tra, RPLy +

3 Lu, Tra, RPLy Lu, Tra, RPLy +

4 Lu, RPLy Lu, RPLy -
Suspects 5 RPLy RPLy +

6 RPLy RPLy +

7 - RPLy +
Negative 8~16 - - -

RPLy: Retropharyngeal lymph node. Lu: Lung. Tra: Trachea.

method for the antemortem diagnosis of tuberculosis in
deer.

In Europe and the U.5.A., a number of investigators
have reported the outbreaks of tuberculosis in deer [1, 3,
6, 7]. In Japan, however, attention has been paid mainly
to tuberculosis of cattle and swine. The results of this
survey suggests, a possible transmission of tuberculosis
from captive animals to man. Keeping deer as a domestic
animal is becoming popular, and the number of stock
farms where deer are reared has recently been increasing
in Japan. This report which is the first case of isolation of
M. bovis from tuberculosis in deer, issues a warning to
zoological gardens and stock farms from the viewpoint of
livestock hygiene. Strict surveillance should therefore be
mounted on tuberculosis in animals kept zoological
gardens and stock farms of deer.
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