RESEARCH LETTERS

3. ProMed. Coronavirus disease 2019 update (135):
Netherlands (North Brabant) animal, farmed mink. 2020 Apr
27 [cited 2020 Jan 8]. http:/ /www.promedmail.org, archive
no. 20200427.7272289.

4. Oreshkova N, Molenaar RJ, Vreman S, Harders F,
Oude Munnink BB, Hakze-van der Honing RW, et al.
SARS-CoV-2 infection in farmed minks, the Netherlands,
April and May 2020. Euro Surveill. 2020;25. https:/ /doi.org/
10.2807/1560-7917.ES.2020.25.23.2001005

5. Molenaar R], Vreman S, Hakze-van der Honing RW,
Zwart R, de Rond J, Weesendorp E, et al. Clinical and
pathological findings in SARS-CoV-2 disease outbreaks in
farmed mink (Neovison vison). Vet Pathol. 2020,57:653-7.
https:/ /doi.org/10.1177 /0300985820943535

6. MocAloose D, Laverack M, Wang L, Killian ML, Caserta LC,
Yuan F, et al. From people to Panthera: natural SARS-CoV-2
infection in tigers and lions at the Bronx Zoo. MBio.
2020;11:02220-20. https:/ / doi.org/10.1128 / mBio.02220-20

7. BaoL, Deng W, Huang B, Gao H, Liu ], Ren L, et al. The
pathogenicity of SARS-CoV-2 in hACE2 transgenic mice.
Nature. 2020;583:830-3. https:/ /doi.org/10.1038/
s41586-020-2312-y

8. Olival K], Cryan PM, Amman BR, Baric RS, Blehert DS,
Brook CE, et al. Possibility for reverse zoonotic transmission
of SARS-CoV-2 to free-ranging wildlife: a case study of bats.
PLoS Pathog. 2020;16:€1008758. https:/ /doi.org/10.1371/
journal.ppat. 1008758

Address for correspondence: Susan A. Shriner, USDA APHIS
Wildlife Services National Wildlife Research Center, 4101 LaPorte
Ave, Fort Collins, CO, 80521, USA; email: Susan.A.Shriner@usda.gov

Mycobacterium bovis
Infection in Free-Ranging
African Elephants

Michele A. Miller, Tanya J. Kerr, Candice R. de Waal,
Wynand J. Goosen, Elizabeth M. Streicher,

Guy Hausler, Leana Rossouw, Tebogo Manamela,
Louis van Schalkwyk, Léanie Kleynhans,

Robin Warren, Paul van Helden, Peter E. Buss

Author affiliations: Stellenbosch University, Cape Town, South Africa
(M.A. Miller, T.J. Kerr, C.R. de Waal, W.J. Goosen, E.M. Streicher,
G. Hausler, L. Kleynhans, P. van Helden); South African National
Parks, Skukuza, South Africa (L. Rossouw, T. Manamela,

P.E. Buss); Skukuza State Veterinarian Office, Skukuza

(L. van Schalkwyk); South African Medical Research Council Cen-
tre for Tuberculosis Research, Cape Town (R. Warren)

DOI: https://doi.org/10.3201/eid2703.204729

990

Mycobacterium bovis infection in wildlife species occurs
worldwide. However, few cases of M. bovis infection in
captive elephants have been reported. We describe 2
incidental cases of bovine tuberculosis in free-ranging
African elephants (Loxodonta africana) from a tuberculo-
sis-endemic national park in South Africa and the epide-
miologic implications of these infections.

uberculosis (TB), caused by the human pathogen

Mycobacterium tuberculosis, is a recognized dis-
ease in human-managed and wild Asian elephants
(Elephas maximus) and African elephants (Loxodonta
africana) (1-3). Previous findings demonstrate the
importance of human-elephant interfaces for trans-
mission. However, range countries for African and
Asian elephants also have high burdens of bovine
TB, caused by M. bovis. The World Organisation for
Animal Health (OIE) records cases of bovine TB; in
the 49 elephant range countries in Africa and Asia,
only Namibia is declared free of M. bovis (4). There-
fore, the paucity of cases of M. bovis infection in
elephants is unexpected. The lack of M. bovis cases
in elephants may be caused by rare or sporadic ex-
posure, innate resistance of the species, or limited
surveillance, especially in environments to which
bovine TB is endemic.

Kruger National Park (KNP) in South Africa has
recorded M. bovis infection in >20 wildlife species and
is considered a bovine TB—endemic area. Although
cases of M. bovis infection have been reported in other
large herbivores, such as black rhinoceros (Diceros
bicornis) and white rhinoceros (Ceratotherium simuim)
(5,6), only 1 case of M. tuberculosis infection has been
found in an elephant in KNP (3), despite hundreds of
individual animals examined during 1967-1994 when
elephants were harvested (7). After the discovery of
an M. tuberculosis-infected adult bull elephant in 2016
(3), opportunistic sampling of elephants was imple-
mented by park veterinarians.

In May 2018, a young bull elephant (E1; estimat-
ed age 18-20 years) was fatally shot in the southern
part of KNP. In addition, a young bull elephant (E2;
estimated age 3 years) in KNP was euthanized in Oc-
tober 2019 after being found moribund. Postmortem
examination of E1 revealed rare small, consolidated
masses in the lung. Elephant 2 had several focal
firm masses (1-2 cm?) scattered in the lung contain-
ing caseous material and some mineralization. We
took representative samples from the peripheral
(prescapular, inguinal, popliteal), head (parotid,
retropharyngeal), thoracic (tracheobronchial), and
abdominal (mesenteric) lymph nodes; lung lesions
were also sampled. We froze samples at —20°C and
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Table. Mycobacterium bovis information and spoligotype patterns for isolates from 2 African elephants, South Africa*

Sample no. Year Species Spoligotype pattern Spoligotype no.
E1 2018 M. bovis s menen enenen eenn eeneneneneennnnnn (0000 SB0121
E2 2019 M. bovis [T T T T T e T T T e T TN T T T T T T T M T T T T T T mimjmiwin SB1681

*Isolates were identified by mycobacterial culture and speciation.

transported them for mycobacterial culture and spe-
ciation in the Biosafety Level 3 laboratories at Stel-
lenbosch University (Cape Town, South Africa) and
ARC-Onderstepoort Veterinary Institute (Pretoria,
South Africa).

We prepared tissues for mycobacterial culture
as previously described (8) using the BD BACTEC
MGIT 960 Mycobacterial Detection System (Becton
Dickinson, https://www.bd.com). We performed
mycobacterial speciation by region-of-difference
PCR (8) and spoligotyping (9) on Ziehl-Neelsen
stain positive cultures. We isolated M. bovis from
both tracheobronchial lymph node cultures from E1.
Culture results from E2 confirmed the presence of
M. bovis in 2 lung samples in 2 different laboratories,
and in a tracheobronchial lymph node cultured in
the second laboratory. We characterized the M. bo-
vis spoligotype pattern from E1 as SB0121, which is
the most common strain found in KNP (9) (Table). In
contrast, in E2 we found a novel spoligotype pattern
(SB1681) not previously reported in KNP (Table).
However, this pattern varied by 1 spacer, and it is
possible that this strain evolved from the common
SB0121 strain in KNP.

The finding of M. bovis infection in 2 free-ranging
African elephants in KNP has significance for other
elephant populations in bovine TB-endemic areas. In
South Africa, the Department of Agriculture, Land
Reform, and Rural Development has the authority to
place M. bovis-infected premises under quarantine.
Previously, elephants and rhinoceros were excluded
from movement restrictions placed on other species
in bovine TB-endemic populations. However, our
findings require revisiting this assumption and inves-
tigating disease transmission risks for these species.
Kerr et al., in a retrospective study investigating anti-
bodies to M. tuberculosis complex antigens in KNP el-
ephants, has estimated seroprevalence at 6%-9% (10),
suggesting that M. bovis and possibly M. tuberculosis
infection is more common in KNP than previously
thought. However, no additional samples were avail-
able to confirm infection in the individual elephants
studied. It is more likely that these seropositive re-
sponses in elephants represent infection with M. bovis
because all the cases of TB in rhinoceros to date have
been due to M. bovis infection (5,6). Isolation and spe-
ciation of pathogenic mycobacteria are essential for
understanding the epidemiology of these infections,

especially in areas where human-livestock-wildlife
interfaces occur.

Our findings emphasize the importance of sur-
veillance using molecular and bacteriological tools
for detection of bovine TB in elephants because sero-
logic assays and visual assessment of gross and his-
topathological lesions cannot differentiate between
infection with M. bovis and M. tuberculosis. In areas
where elephants may have indirect (through shared
forage and water sources) or direct contact with
animal and human populations with high burdens
of M. bovis and M. tuberculosis, such as African and
Asian range countries, it is crucial that surveillance
and diagnostic tools are readily available to distin-
guish these pathogens to improve our understand-
ing of epidemiology of TB at human-livestock-wild-
life interfaces.
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