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Babesia odocoilei as a cause of mortality in captive cervids in Canada

Amélie Mathieu, Adriana R. Pastor, Charlene N. Berkvens, Carolyn Gara-Boivin, Michel Hébert,
Alexandre N. Léveillé, John R. Barta, Dale A. Smith

Abstract — Nine cases of fatal infection with Babesia odocoilei were confirmed in reindeer (Rangifer tarandus
tarandus) and elk (Cervus canadensis) housed in zoological institutions located in southern Quebec, Ontario, and
Manitoba, Canada between 2013 and 2016. All animals died of a hemolytic crisis. Frequent postmortem findings
were extensive hemorrhage, pigmenturia, and intrahepatic cholestasis. The described ante- and postmortem signs
are consistent with those of previously reported cases in the United States. Diagnosis was confirmed in all cases
by polymerase chain reaction performed on DNA extracted from whole blood or frozen spleen. We propose that
babesiosis is an emerging disease of cervids in multiple Canadian provinces, most likely as a result of climate change
and the northward range expansion of Ixodes scapularis, the primary tick vector for B. odocoilei. The role of captive
animals as sentinels for wildlife health is also highlighted.

Résumé — Babesia odocoilei, une cause de la mortalité chez les cervidés captifs au Canada. Entre 2013 2 2016,
neuf cas d’infection fatale par Babesia odocoilei ont été détectés chez des caribous (Rangifer tarandus tarandus) et des
wapitis (Cervus canadensis) gardés dans des établissements zoologiques situés dans le sud du Québec, de I'Ontario
et du Manitoba, Canada. Les animaux sont morts suite & une crise hémolytique. Hémorragies, pigmenturie et
cholestase intra-hépatique ont fréquemment été identifiées a 'examen postmortem. Les signes ante- et postmortem
décrits correspondent avec ceux des cas précédemment signalés aux Etats-Unis. Le diagnostic de babésiose fut
confirmé par réaction en chaine par polymérase sur TADN extrait d’échantillons de sang ou de rate congelée. Nous
proposons que la babésiose des cervidés est une maladie émergente au Canada, et ce probablement en conséquence
du réchauffement climatique et du mouvement vers le nord de la tique Ixodes scapularis, le principal vecteur de
B. odocoilei. La valeur des animaux captifs comme sentinelles pour la santé de la faune est également discutée.

(Traduit par les auteurs)
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Introduction
B abesia odocoilei (Apicomplexa, Piroplasmida, Babesiidae) is

a tick-borne intraerythrocytic protozoal parasite originally
described in white-tailed deer (Odocoileus virginianus) (1,2).
Ixodes scapularis is the organism’s only proven vector (3-5).
Dermacentor albipictus, Amblyomma americanum, and Ixodes
pacificus ticks have been found on, respectively, elk (Cervus
elaphus canadensis), white-tailed deer, and bighorn sheep (Ovis
canadensis nelsoni) infected with B. odocoilei, but have not been
confirmed as vectors (1,6,7).

Babesiosis has been described in wild white-tailed deer and
desert bighorn sheep, as well as in captive elk, woodland caribou
(Rangifer tarandus caribon), reindeer (Rangifer tarandus taran-
dus), muskoxen (Ovibos moschatus), markhor (Capra falconeri),
yaks (Bos grunniens), and muntjacs (Muntiacus reevesi) in the
United States (1,6-12) (Figure 1). However, clinical disease has
only been reported in elk, reindeer, and caribou (6-8). Clinical
signs reported in these cervids include lethargy, pyrexia, icterus,
hemoglobinuria, and sudden death (8,13,14). Disease can
develop following infection of naive animals or can manifest
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Figure 1. Geolocations of documented cases of Babesia odocoilei infection in cervids and bovids in the US and in Canada from 1968
to 2016. White and black points represent, respectively, cases in the USA and Canada, in chronological order of publication.

1 — wild white-tailed deer in Texas (1); 2 — wild white-tailed deer in Virginia (11); 3 — wild desert bighorn sheep in California (7,12); 4 — captive elk

in Texas (6); 5 — captive reindeer, muskoxen, and woodland caribou in Minnesota (6,7,14); 6 — captive elk in Indiana (13); 7 — captive reindeer in
Wisconsin (34); 8 — captive elk in Wisconsin (36); 9 — captive elk in New Hampshire (7); 10 — captive reindeer in New York (7); 11 — captive reindeer in
Pennsylvania (7); 12 — captive reindeer, yak, muntjac, and markhor in New York (8); 13 — captive elk in New York (19); 14 — captive elk in Saskatchewan
(18); 156 — wild white-tailed deer in Saskatchewan (17); 16 — captive reindeer and elk in Ontario; 17 — captive elk in Quebec; 18 — captive reindeer

in Manitoba.

as a recrudescence of a latent infection in persistently infected
animals (13). The stressors responsible for this recrudescence
are often unknown, but may include concurrent disease, poor
nutrition, rutting season, calving, high population density, and
transportation (13,15,16). In persistently infected immunocom-
petent white-tailed deer, a mild transient decrease in hematocrit
or clinical disease manifested by pyrexia, anemia, and emaciation
can occur in association with low-grade parasitemia (11).
Knowledge of the epidemiology of B. odocoilei in North
America is limited despite a number of published reports.
Insufficient targeted surveillance for this pathogen in wild-
life might explain the lack of geographic continuity between
reported endemic regions; only sporadic reports exist regarding
B. odocoilei infections in wildlife despite the widespread dis-
tribution of Ixodes spp. ticks in the eastern half of the United
States (4). Serological evidence of B. odocoilei has been demon-
strated in free-ranging white-tailed deer in southern Virginia,
eastern Texas, Oklahoma, and Saskatchewan, as well as in desert
bighorn sheep in southern California (1,2,7,11,16,17). Babesia
odocoilei DNA was also detected in I. scapularis ticks found in
Maine, Massachusetts, and Wisconsin (3). Reports of disease
in captive susceptible hosts in ranches, farms, or zoos may
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provide further insight into the geographic range of the dis-
ease. Captive cervids and bovids infected with B. odocoilei have
been identified in New Hampshire, New York, Pennsylvania,
Indiana, Texas, Minnesota, and Wisconsin (6,7,13,14). Cervid
babesiosis was reported for the first time in Canada in ranched
elk in central Saskatchewan in 2012 (18). Although the source
of the infection has rarely been investigated, several authors have
proposed that cases in captive animals reflect endemicity in local
wildlife or tick populations (8,13,18,19).

This is an overview of the diagnosed cases of cervid babesiosis
in Canada following its first recognition in 2012 until 2016.
This report highlights the emergent nature of the disease in
Canada, as well as the role of captive animals in wildlife disease
surveillance.

Materials and methods

Case histories

Medical files of cervid babesiosis cases diagnosed by the authors
were gathered and data regarding signalment, antemortem
clinical signs, clinical pathology findings, ancillary diagnostic
test results, and postmortem findings were collated. Clinical
presentation was defined as peracute or acute. Animals that died
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Table 1. Polymerase chain reaction (PCR) amplification primers used for amplification of Babesia

odocoilei from cervid tissue samples.

Product
size (bp)

Primer names

Amplified fragment

Primer sequences (5'-3")

Ribosomal 18S rDNA? 1687 Medlin A (F)®

Piro_18S_1688_R*

Ribosomal 18s rDNA¢ 681 Piro_144_S

BCOMMON2R

AACCTGGTTGATCCTGCCAGT
CGACTTCTCCTTCCTTTAAGTGATAAG

ACCGTGCTAATTGTAGGGCTAATACA
TGCTTTCGCAGTAGTTCGTC

* PCR performed by the Department of Pathobiology, Ontario Veterinary College, University of Guelph, Guelph, Ontario, Canada.

b Primer A of Medlin et al (20) less polylinker region.
¢ Equivalent to primer BN1700 of Ramos et al (21).

4PCR performed by the Vector Borne Disease Laboratory, College of Veterinary Medicine, North Carolina State University,
Raleigh, North Carolina, USA, using primers described by Schoelkopf et al (7).

without overt prodromal signs were classified as peracute cases,
while animals that showed clinical signs for a few days before
death were classified as acute. Tissue and blood samples were
collected during necropsy and held at —20°C for later DNA
extraction. Data were reviewed for trends and patterns, but no
statistical analysis was performed.

DNA Extraction, piroplasm-specific PCR and
sequencing

Molecular genetic analysis of the cervid spleen and blood
samples collected during necropsies at the Toronto Zoo was per-
formed by the Department of Pathobiology, Ontario Veterinary
College, University of Guelph, Guelph, Ontario, using the fol-
lowing protocol. DNA was extracted from the samples using a
DNAzol kit according to the manufacturer’s protocol (Molecular
Research Center, Cincinnati, Ohio, USA). After isolation,
DNA was quantified spectrophotometrically using a Nanodrop
2000 instrument (Thermo Fisher Scientific, Wilmington,
Delaware, USA). Standard polymerase chain reaction (PCR) was
performed in a T100 thermal cycler (Bio Rad, California, USA)
in a 50-pL reaction containing 1X PCR buffer, 2U Platinum®
Taq polymerase (Invitrogen, Carlsbad, California, USA),
0.8 mM dNTPs, 3 mM MgCl,, 0.5 uM of each amplification
primer (Table 1) and 100 to 200 ng DNA template (mixed
cervid/parasite DNA). The PCR reaction conditions consisted
of an initial melt at 94°C for 3 min followed by 35 amplifica-
tion cycles (denature at 94°C for 30 s, anneal at ~59°C for 45 s,
extend at 72°C for 1.5 min), and then terminate with a final
extension of 72°C for 5 min to complete any partial products.
Annealing temperatures were chosen based on Primer3 imple-
mented from within the Geneious bioinformatics software
(Version 6.1 and later, available from htep:\\www.geneious.com)
(22). Polymerase chain reaction (PCR) products were separated
electrophoretically using a submarine 1.4% agarose gel with
1X TAE buffer (100 mL) and 4 pL of ethidium bromide dye
(10 mg/mL, w/v). The GeneRuler 1 kb Plus DNA size ladder
(Thermo Fisher Scientific) was used to determine product
fragment lengths. Gels were examined using an ultraviolet
transilluminator and DNA bands of expected sizes were excised
using a sterile scalpel. DNA was extracted from the gel slice
using the QIAquick Gel Extraction Kit (QIAGEN, Toronto,
Ontario) according to the manufacturer’s instructions. Purified
PCR amplicons were then submitted for sequencing in both
directions with forward and reverse amplification primers
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using an ABI Prism 7000 Sequence Detection System (Applied
Biosystems, Foster City, California, USA) by the Molecular
Biology Unit of the Laboratory Services Division, University
of Guelph, Guelph, Ontario. Chromatograms received from
sequencing reactions were imported into Geneious for analyses.

Molecular genetic analysis of the blood and spleen sam-
ples collected from the elk housed at the Parc Safari in
Hemmingford, Quebec was performed by the Department of
Veterinary Pathobiology, College of Veterinary Medicine, Texas
A&M University, College Station, Texas, USA using primers and
methods described by Schoelkopf et al (7).

The sample of spleen collected from the female reindeer that
died in November 2014 at the Toronto Zoo (Z167-14) was
submitted to the Department of Veterinary Pathology, Western
College of Veterinary Medicine, University of Saskatchewan, and
molecular genetic analysis was performed following the protocol
described by Pattullo et al (18). The blood sample collected from
the reindeer housed at the Assiniboine Park Zoo in Winnipeg,
Manitoba, was sent to the Vector Borne Disease Laboratory,
College of Veterinary Medicine, North Carolina State University,
Raleigh, North Carolina, USA, for molecular genetic analysis.
The DNA extraction was performed using QIAsymphonySP
(Qiagen, Valencia, California, USA) with QIAsymphony DNA
Mini Kit (192) (Qiagen). Standard PCR was performed in a
thermal cycler (Mastercycler EP gradient aluminum block ther-
mocycler, Eppendorf North America, Hauppauge, New York,
USA) in a 25-pL reaction containing 12.5 pL of Mytaq Red
Mix 2X (Bioline, London, UK), 0.5 wM of each amplification
primer (Table 1) and 150 ng DNA template (mixed cervid/para-
site DNA). The PCR reaction conditions consisted of an initial
melt at 94°C for 5 min followed by 35 amplification cycles
(denature at 95°C for 20 s, anneal at 58°C for 30 s and extend
at 72°C for 1 min) and then terminate with a final extension
of 72°C for 5 min to complete any partial products. The PCR
products were separated by electrophoresis through a 2% (w/v)
agarose gel. The unpurified PCR product was directly sent for
Sanger sequencing through GENEWIZ (Research Triangle Park,
North Carolina, USA). Sequences were aligned and compared
with GenBank sequences using the AlignX software (Vector NTI
Suite 6.0, InforMax, Bethesda, Maryland, USA).

Results

Nine confirmed cases of fatal infection by B. odocoilei were
identified in captive reindeer and elk in 3 Canadian provinces
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Table 2. Signalment and geographic location of captive elk (Cervus canadensis) and reindeer (Rangifer tarandus) that

died of infection with Babesia odocoilei.

Age Latitude Longitude

1D Species Gender class City Province (°N) (W) Date of death
7165-12 Elk Female Adule® Scarborough Ontario 43° 49’ 79°11' October 2012
Z175-12 Elk Female Adult Scarborough Ontario 43° 49’ 79°11' November 2012
7176-12 Elk Female  Adult Scarborough Ontario 43° 49’ 79° 11’ November 2012
7137-13 Elk Female Adult Scarborough Ontario 43° 49’ 79° 11’ October 2013
7174-13 Reindeer Female  Adult Scarborough Ontario 43° 49’ 79° 11’ December 2013
K00075 Reindeer Male Adult Winnipeg Manitoba 49°52' 97° 14’ June 2014
D24259 Elk Female  Adult Hemmingford Quebec 45°02' 73° 31’ June 2014
Z167-14 Reindeer Female Adult Scarborough Ontario 43° 49’ 79° 11’ November 2014
Z147-15 Reindeer Female Adult Scarborough Ontario 43° 49’ 79° 11’ November 2015

* Over 2.5 years of age.

Table 3. Major clinical and pathologic findings in captive elk (Cervus canadensis) and reindeer (Rangifer tarandus) that died of infection

with Babesia odocoilei.

Piroplasms Tissue(s) PCR
Clinical on blood Intrahepatic positive for
1D Species syndrome smear Hemorrhage Pigmenturia cholestasis B. odocoilei
7165-12 Elk Acute — - +P + Spleen
Z175-12 Elk Peracute - - + + Spleen
7176-12 Elk Peracute NAc© + + + Spleen
Z137-13 Elk Peracute NA + + + Spleen
7174-13 Reindeer Acute + - - + Spleen
K00075 Reindeer Acute + + + + Whole blood
D24259 Elk Acute + + + + Whole blood, spleen
Z167-14 Reindeer Acute + + + - Spleen
Z7147-15 Reindeer Acute + + + - Whole blood, spleen
 Absent.
b Present.

¢ NA — data not available.

(Manitoba, Ontario, and Quebec) subsequent to the first report
of clinical babesiosis in Canada in 2 ranched elk in central
Saskatchewan in 2012 (18). Signalment and geographic loca-
tion of all 9 cases are detailed in Table 2 and Figure 1. Clinical
disease was not reported in any of the other susceptible species
housed in these zoos (i.e., white-tailed deer, muskox, markhor,
yak); however, PCR was not performed to identify asymptom-
atic carriers. More females than males were affected. Diseased
animals ranged in age from 2.5 to 14 y. Cases occurred between
the months of June and December.

Reported antemortem clinical syndromes and major postmor-
tem findings are displayed in Table 3. All reindeer cases were
acute, while elk cases were either peracute or acute. Postmortem
lesions in peracute cases included jaundice, hematochezia, and
pigmenturia. Clinical signs in acutely affected animals included
depression, dysorexia, respiratory distress, jaundice, pigmenturia,
hematochezia, pyrexia, and separation from herd-mates, and
were identified between 0 to 3 days before death. The 4 animals
for which clinical pathology results were available were anemic
and showed evidence of hemolysis and hyperbilirubinemia.
Blood smears were performed in 7 cases, and a presumptive
diagnosis of babesiosis based on visualization of intraerythro-
cytic piroplasms was made in 5 of these (Table 3, Figure 2).
Necropsies were performed on all cases; the most consistent
gross findings were extensive subcutaneous and muscular hem-
orrhages and the presence of deep red-brown urine (Table 3).
On histopathologic examination, the most consistent finding
was the presence of intrahepatic cholestasis. Other microscopic
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lesions described included hepatic necrosis (1/9), centrilobular
hepatocyte degeneration (1/9), hepatic lipidosis (1/9), extravas-
cular erythrophagia (2/9), and reactive spleen (2/9).

Diagnosis of B. odocoilei infection was confirmed in all
cases using PCR performed on whole blood or frozen spleen
(Table 3). Partial 18S rDNA sequences from ID #7176-12 and
D24259, 2 American elk, and from ID #Z147-15, a European
reindeer, were submitted to GenBank under accession num-
bers AB12345.6, MF045131.1 and AB12345.6, respectively.
All 18S rDNA sequences had 100% sequence identity to one
another and to a number of B. odocoilei sequences submitted
previously to GenBank from various hosts and geographic loca-
tions: white-tailed deer in Texas (AY046577; U16369.2); elk
in New Hampshire (AY661503.1), Wisconsin (AY294206.1)
and Saskatchewan (KC460321); and muskox from Minnesota
(AY661507.1).

Discussion

Between 2012 and 2016, there were at least 11 confirmed
deaths in captive cervids in 4 Canadian provinces as a result
of infection by B. odocoilei (18). Although this list is likely not
exhaustive, the cases reported here suggest that cervid babesiosis
is an emerging disease in Canada. Prior to the first report of the
disease in a Saskatchewan elk herd, cervid babesiosis was not
recognized as a clinical problem in Canada, and surveillance for
the pathogen in free-ranging wildlife was not of high priority.
In part, this was likely a result of the presumptive absence of
the main tick vector, 1. scapularis (4). While endemism in wild

55

>
)
—
(2]
-
m




w
-
(8]
-
4
<

Figure 2. Photomicrograph of a blood smear from an elk with
cervid babesiosis. Note the multiple Babesia odocoilei organisms
located peripherally within erythrocytes.

Canadian cervids has yet to be conclusively demonstrated, it is
reasonable to assume that in Canada, as in the United States,
the white-tailed deer is a natural reservoir of infection (1,5,18).
Research is currently underway in Saskatchewan and Ontario to
establish its prevalence in farmed and wild cervids (17).

The antemortem clinical syndromes and postmortem findings
reported here are consistent with previously documented cases
of cervid babesiosis. Until recently, infection with B. odocoilei
in reindeer and caribou was only known to manifest as a rapidly
fatal acute disease. However, subclinical infections were recently
demonstrated in reindeer at the Toronto Zoo (23). Disease
manifestation in elk is more variable, and ranges from peracute
to asymptomatic (6,13). The variability of clinical manifesta-
tions of infection with B. odocoilei is believed to be linked to
differences in host susceptibility, levels of host infection and
degree of stress-induced immunosuppression (13). Documented
postmortem findings in peracute and acute cases of cervid babe-
siosis are consistent with a hemolytic crisis, and often include
marked icterus, extensive multifocal petechial hemorrhages,
splenomegaly, and pigmenturia. Commonly observed histologic
lesions are hemoglobinuric nephrosis with tubular degeneration,
splenic hemosiderosis, and hepatic centrolobular degeneration
(6,8,13,19).

Adult males are overrepresented in the literature, with most
fatal cases of cervid babesiosis occurring during the rutting
season (i.e., between the months of September and November)
(7,8,10,13,14,19). In the present report, cases occurred mainly
in adult females, and were not restricted to the rutting season.
The apparent gender predilection in our study is likely biased
as herds of cervids in zoos typically are mostly composed of
females, but does also support the premise that stressors other
than rut may be implicated in the pathogenesis of cervid babe-
siosis. No particular predisposing factors were identified in the
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cases presented here. The absence of cases in juvenile cervids
may also be biased as a result of low numbers of young animals
in captive collections that were available to become infected, or
may be a result of an inverse age resistance, as described with
bovine babesiosis (24). Cervid babesiosis has been described in
woodland caribou as young as 6 to 8 mo of age (10).

The seasonality of mortality correlates with that of the tick
vector’s life cycle. The development cycle of 1. scapularis is
controlled by temperature and day-length, with the maximum
activity of nymphs and adult ticks from mid-summer through
autumn in the northern United States and southern Ontario
(25-28). Transtadial survival of B. odocoilei from nymph to
adult, and transmission from deer to deer by the adult tick were
demonstrated for . scapularis under laboratory conditions (5).
Transmission by nymphs has not been shown, but is plausible
given the fact that a related Babesia species, Babesia divergens,
can be transmitted to hosts by all tick life stages (29).

The recent increase in detection of B. odocoilei in Canada
is the combined result of the progressive incursion of its tick
vector and of an increase in disease recognition and reporting
by veterinarians. Movement of asymptomatic carriers between
institutions may have contributed to the spread of the patho-
gen. Although most animals included in this report were born
on-site, all 3 institutions occasionally acquire animals from other
institutions, making the introduction of infected animals from
endemic areas possible. Disease vectors are sensitive to climatic
factors, and the effects of global warming on the extension of
vector range from tropical to more temperate areas are well-
documented with other vector-borne diseases such as malaria,
Lyme borreliosis, and dengue fever (30). Scanning and targeted
surveillance for 1. scapularis shows that its range has been
expanding northward from the northern United States into
southern Manitoba, Ontario, Quebec, and the Maritimes; with
detection clusters around Winnipeg, Toronto, and Montreal
(30,31). The locations of the cervid babesiosis cases reported
here coincide with the described geographic distribution of
1. scapularis. Although the presence of B. odocoilei has yet to be
demonstrated in /. scapularis in Canada, carriage of the patho-
gen is assumed. Interestingly, /. scapularis has been identified in
Saskatchewan on northern pocket gophers (Thomomys talpoides)
and in a handful of submissions by the public, but there are
no known established populations in this province (30,32).
It was hypothesized that the ticks responsible for transmitting
B. odocoilei to the Saskatchewan elk herd had been carried by
birds that migrated northward from American states or westward
from Canadian provinces that support endemic 1. scapularis
and B. odocoilei populations (18,31,33). Preliminary results of
ongoing research indicate that the tick is found sporadically in
Saskatchewan cervids, but no endemic foci have been identi-
fied so far (17). These findings support the hypothesis that
migratory birds are randomly transporting 1. scapularis along
with B. odocoilei into the province. As the tick vector range
continues to expand northwards, it is likely that additional cases
of babesiosis will emerge in captive cervids, and possibly other
ungulate species, at higher latitudes than described here, and
that B. odocoilei may eventually pose a risk to the health of the
wild elk and caribou populations.
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Conducting unbiased disease surveillance in free-ranging
populations can be challenging. Population-based surveillance,
which involves the collection of data through screening and
targeted surveillance activities, is a powerful tool for monitor-
ing infectious diseases, but is often labor-intensive and costly to
implement and maintain. In the context of identifying disease in
free-ranging wildlife, scanning surveillance relies on the oppor-
tunistic detection of disease events through the observation of
diseased or dead animals, while targeted surveillance is based on
the purposeful searching for evidence of disease or pathogens in
animal populations. Sentinel surveillance can enhance detection
of diseases and improve the cost-effectiveness of surveillance.
In-depth data collection is performed on selected subpopula-
tions, and the resulting analysis is used to signal disease out-
breaks, identify epidemiologic trends, and monitor the burden
of disease in the overall targeted population. Zoos and other
collections of captive animals can be useful sentinel units for
wildlife health, especially in regions in which minimal economic
and human resources are dedicated to wildlife disease surveil-
lance, or when population-based surveillance of wildlife health
is limited to known enzootic pathogens (34). A telling example
of how both the native and non-native species housed within
zoos can act as sentinels for wildlife pathogens is the role of the
Bronx Zoo in the investigation of the outbreak of West Nile viral
encephalitis in New York in 1999 (35). Samples collected from
wild crows and from various non-native and native captive birds
found dead on zoo grounds led to the identification of the virus
for the first time in the western hemisphere. Serological surveys
of apparently healthy animals may also lead to the detection of
endemic wildlife pathogens (34). The finding of B. odocoilei in
captive cervids suggests local endemicity in wild cervid or tick
populations, and reinforces the value of captive collections as
sentinel units for wildlife health.

Cervid babesiosis should be included as a differential diagnosis
for peracute or acute hemolytic crisis in captive cervids in Canada.
Although further research is needed to clarify the epidemiology of
B. odocoilei in Canadian wildlife, this case series suggests that the
parasite has been introduced to southern Quebec, Ontario, and
Manitoba. Cervid babesiosis is expected to become increasingly
prevalent in Canada as global warming continues to alter the
geographic and seasonal distributions of tick vectors.
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Book Review
Compte rendu de livre

Zoonotic Tuberculosis: Mycobacterium
bovis and Other Pathogenic Mycobacteria,
3rd edition

Thoen CO, Steele JH, Kaneene JB. Wiley-Blackwell, Chichester,
United Kingdom. 2014. 413 pp. ISBN: 9781-1184-7429-7.

he 3rd edition of this book updates the current status of

M. bovis in industrialized and developing countries from
the 2006, 2nd edition, includes new chapters on One Health,
and covers 6 additional African countries. The book is well-
organized with individual chapters building on each other
while also being able to stand alone as review of a specific topic
or location.

The book starts with the discussion on a One Health
approach to manage zoonotic tuberculosis, followed by a chap-
ter on its significance to public health. Subsequent chapters
describe pathogen and disease specifics, including pathogenesis,
macro- and molecular epidemiology, and current approaches
for isolation, identification, and genotyping of M. bovis. These
chapters are comprehensive and well-referenced. I found the
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molecular epidemiology section especially interesting as this
technology is becoming more affordable and the information
gained is so valuable in tracing the origin of an outbreak in
either humans or animals.

These overview chapters are followed by chapters describing
zoonotic tuberculosis in a specific country or region, as well
as a chapter on zoonotic tuberculosis in nonhuman primates.
Given the variation in the epidemiology, wildlife reservoirs, and
management of zoonotic tuberculosis, country-specific programs
have significant similarities and differences.

The book describes the long history of zoonotic tuberculosis
occurrence and management, and the role pasteurization has
played in food safety and public health. This book would be
helpful for veterinarians, students, and allied health professionals
working in government, academia, research, or private practice
in regions of Canada impacted by zoonotic tuberculosis, or those
who work importing animals or managing endangered species
or zoo populations.

Reviewed by Judy Hodge, BSc, DVM, MPH, Winnipeg, Manitoba.
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