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ABSTRACT 

 
Two waterbucks from São Paulo Zoo Foundation exhibited respiratory symptoms in July 2004. After 

euthanasia, granulommas in lungs and mediastinic lymph nodes were observed. Acid-fast bacilli isolated 

were identified as Mycobacterium bovis spoligotype SB0121 by PRA and spoligotyping. They were born 

and kept in the same enclosure with the same group, without any contact to other species housed in the zoo. 

This is the first detailed description of M. bovis infection in Kobus ellipsiprymnus. 
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Mycobacterium bovis is the etiologic agent of zoonotic 

tuberculosis. Although its main host is the domestic bovine, it 

can also infect various domestic and wild animals. 

Infections with various mycobacteria species have been 

reported in captive animals from zoos and parks. Tuberculosis 

is one of the oldest and most frequent problems in zoos in the 

USA and Europe (9). Up to the 60´s, tuberculosis caused by 

Mycobacterium bovis or M. tuberculosis has led to the loss of 

more than 40% of some zoo collections (12). 

Mycobacterium bovis has already been reported in a large 

number of different captive species, including threatened ones 

(8). An outbreak of M. bovis in the Audubon Zoological 

Garden, New Orleans, caused the death of four white 

rhinoceroses (Ceratotherium simum) and two white colobus 

monkeys (Colobus guereza caudatus) (13). In the Dublin Zoo, 

an outbreak of M. bovis resulted in the infection of one 

Mayotte lemur (Lemur mayottensis mayottensis), one lion-

tailed macaque (Macacus silenus), one patas monkey 

(Erythrocebus patas) and one siamang (Symphalangus 

syndactylus) (15). If the M. bovis is introduced into a zoo it can 

spread to other species. 

At the beginning of July 2004, a couple of Waterbucks 

(Kobus ellipsiprymnus) exhibited an important set of 

respiratory symptoms with cough that became chronic. They 

were housed in an outdoor enclosure with three other animals 

of the same species at the Zoo Safari, which is part of the 

facility belonging to the São Paulo Zoo Foundation (SPZF), 

São Paulo, Brazil. The diagnostic hypothesis was tuberculosis 

and these two animals were euthanized with anesthetics in 

March 2005. 
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During the male’s necropsy, macroscopic lesions were 

observed in the lungs and mediastinic lymph nodes in the 

thoracic cavity. These lesions were spherical, whitish and had a 

diameter from 1.0 to 7.0 cm, suggesting granulommas. The 

mediastinic lymph nodes were enlarged and solid. Similar 

lesions were observed in the female carcass. 

Lesions fragments from both animals were sampled for 

histopathological and bacteriological examinations. 

Representative fragments were fixed in 10% buffered formalin 

and embedded in paraffin for routine histological procedure. 

Cuts of 5 �m were obtained and stained according to 

hematoxilin-eosin technique. The microscopic exams 

confirmed granulommas with necrotic material rounded by 

cellular remains with peripheral giant cells, all surrounded by 

mononuclear infiltrate. 

Samples of lungs and mediastinic lymph nodes were 

decontaminated with hexadecylpyridinium chloride (HPC) (1). 

After 30 days of incubation at 37°C in the Stonebrink medium, 

acid-fast bacilli tested positive by the Ziehl-Neelsen staining 

were isolated from samples of both waterbucks. All isolates 

were classified as Mycobacterium tuberculosis complex by 

PRA (Polymerase Chain Reaction Restriction Analysis) (14) 

and identified as Mycobacterium bovis spoligotype SB0121 

(nomenclature adopted from www.mbovis.org) by 

Spoligotyping method (6). 

Although the M. bovis infection has been reported in 

animals of the Kobus genus, specifically in free-living Kobus 

leche (2), this is the first detailed description of a M. bovis 

infection in Kobus ellipsiprymnus (according to the following 

databases: Google Scholar, Scopus Info, Pubmed/Medline, 

BioOne Online Journals, Science Direct and Wiley 

Interscience, accessed at February 2010). 

The clinical aspects and the results of necropsy and 

laboratory exams suggest the animals developed lung disease 

due to inhaling aerosols containing the etiologic agent of 

zoonotic tuberculosis.  

The same spoligotype SB0121 infecting both waterbucks 

suggests a single source of infection for the group of animals. 

This pattern is one of the most common spoligotypes and it has 

been associated to cattle, goat, deer and wild boar (3, 11). It has 

been isolated from bovines in Portugal, Spain, France (3), Italy, 

Great Britain (11), Netherlands, Belgium (5) and also in Brazil 

(10).  

The infected waterbucks, and also their parents, were born 

in the SPZF and were kept in the same enclosure with the same 

animal group, without any contact to other species housed in 

the Zoo Safari. There was no introduction of new animals in 

the group of waterbucks during the last four generations. It was 

impossible to detect the source of the infection. 

After the tuberculosis diagnosis, the remaining three 

contact animals were euthanized. The carcasses were buried 

and the enclosure was disinfected according to the Manual of 

the National Program for Control and Eradication of 

Brucellosis and Tuberculosis (7). 
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