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Summary

The most important aerobic bacterial diseases of farmed deer and bison include
bovine tuberculosis, Johne’s disease (paratuberculosis), yersiniosis,
leptospirosis, brucellosis, pasteurellosis, anthrax, salmonellosis and
colibacillosis. Anaerobic bacterial infections affecting the same animals include
necrobacillosis and a number of clostridial diseases such as tetanus, blackleg,
malignant oedema and pulpy kidney. The relative importance of these diseases
will vary throughout the world according to timing and circumstance, but bovine
tuberculosis and Johne's disease are likely to present the most significant
problems with respect to diagnosis, control, trade in live animals and the
establishment of wildlife reservoirs of infection. The authors summarise the
aetiology, the principal species of animal affected, geographical distribution,
transmission, clinical signs, pathology, diagnosis, treatment and control of these
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diseases.
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Anthrax

Introduction

Anthrax, caused by the sporulating aerobic bacterium, Bacillus
anthracis, presents as an acute or peracuie disease aflecting
multiple species. The disease has a world-wide distribution and
over the centuries, severe outbreaks have occurred in red deer
(Cervus elaphus), wapiti (Cervus elaphus spp.), moose (Alces
dlces) and fallow deer (Dama dama) in Europe and the [ormer
Union of Socialist Soviet Republics (USSR) (14). Epidemic and
sporadic forms have been reported in wild bison (Bison bison)
and while-tailed deer (Odocoileus virginianus), as well as
domestic animals (39). Anthrax must always be considered as
a potentially serious zoonotic disease.

Transmission

In herbivores, Lransmission is essentially by ingestion of
contaminated soil or water, and in some cases, chewing
infected bones. Aerosol inlection at dusting siles has been
postulated as a source ol infection.
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Clinical signs

In the acute [orm, the incubation period is less than two days
and the animal dies rapidly [rom septicaemia. Alfected animals
may appear dull, and show evidence of abdominal pain by
grinding their teeth (3). Animals may stagger or have a stfl-
legged gait, and have bloody discharges from the nostrils and
anus.

Pathology

I anthrax is suspected, no autopsy should be conducted until
blood films have tuled out the possibility of this disease. The
reason for this is that B. anthracis will readily sporulate once
exposed to oxygen, and these spores are exceedingly resistant
to environmental decontamination, remaining viable in the soil
for decades. If an autopsy is mistakenly performed, copious
sero-sanguinous fluid will be observed in the body cavities, the
spleen will be distended and dark, and unclotted blood will be
found in the heart and major vessels. These fluids contain vast
numbers of the organism, which are highly infectious for
humans handling the carcass. A cutaneous form of anthrax
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results in humans, involving marked local swelling and
redness. Bacillus anthracis is one of the organisms that may be
used in biological warlare, because the spores, if inhaled, are
rapidly [atal for any susceptible host.

Diagnosis

Diagnosis is conlirmed by detection of characteristic spores in
stained blood films. Other clinical presentations which must be
distinguished from anthrax include lightning strike, trauma,
poisoning, yersiniosis, malignant catarrhal fever and any
peracute infectious disease.

Treatment

Treatment of alfected animals is unlikely to be elfective, In the
face of an outbreak, the prophylactic use of high doses of
penicillin in animals aL risk may be effeclive. In areas of the
world in which the disease is endemic, toxoid vaccines are
successfully used [or protection of wildlife and cattle, and these
could be considered for use in deer and bison.

Control

Control depends on limiting exposure of deer and bison Lo
contaminated soil or water. Animals dying ol anthrax should be
disposed of by incineration or deep burial in areas that will not
contaminate ground water.

Brucellosis

Introduction

Brucellosis is caused by various members of the genus Brucella
and is characterised in animals by aborlion, retained placenta
and occasionally orchitis and inlection of the accessory
reproduclive glands in males. The disease occurs in many
countries world-wide, primarily affecting cattle, bulfalo, pigs,
sheep, goats, dogs and somelimes horses. The disease in
humans, known as undulant fever, is a serious public health
concern.

Brucellosis has been reported in wild bison and a range of wild
deer species including wapili, moose and caribou (Rangifer
tarandus) (78). White-tailed deer and mule deer (Odocoileus
hemionus) appear relatively resistant to infection. In North
America, brucellosis due Lo B. abortus biotype 1 occurs among
wapili that congregate on winter [eeding grounds in north-
western Wyoming, in the Uniled States of America (USA) (70).
The disease is endemic in bison and wapiti from Yellowstone
National Park in the USA and in bison from Wood Buffalo
National Park in Canada. To date, brucellosis has not been
reported in farmed wapiti.

Reindeer (Rangifer tarandus) in Alaska present with a range of
disease syndromes caused by B. suis type 4 (21). Recently, on a
small number of farms in New Zealand, B. ovis has been isolated
from the testicles of red deer stags, in which the pathogen
caused infertility (64).
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Transmission

Brucella organisms are highly infectious and (ransmission may
occur via the oral, nasal, conjunctival, vaginal or rectal mucosa.
Bacleria may lecalise in local lymph nodes and spread to other
tissues by lymphoid or haematogenous routes. Aborted
[oetuses, new-bom inlected calves, placental membranes and
ulerine discharges are usually highly infected. Brucella abortus
has a predilection for the pregnant uterus, mammary gland,
lesticle and accessory male sex glands, lymph nodes, joint
capsules and bursae. The non-pregnant uterus is generally not
infected by B. abortus. Brucella suis type 4 causes abortions and
septic arthritis. Brucella ovis has a predilection [or the Lestes and

epididymis.

Clinical signs

The most common signs of brucellosis due to B. aborius in
wapill are abortion, slillbirth and infertility in females, and
orchilis and epididymitis in males, Severe lameness and
swollen joints may also be observed. Similarly, B. suis type 4
causes abortions, inlertility and severe septic arthritis in
reindeer. Brucella ovis causes epididymilis in red deer and is
associaled with reduced semen quality and lowered lertility.

Pathology

The mosl significant lesion is a necrotising placentitis,
characterised by a thickened placenta covered with purulent
exudale. Lesions in male wapili are usually milder than those
seen in caltle or bison, with some testicular swelling and
oedema, in addition to variable necrosis in the lesticular
parenchyma (70).

Diagnosis

Bacterial isolation provides the only definitive diagnosis of the
disease. Recovery of B. abortus or B. suis from aborted foetuses
and/or placenta is a reliable method of confirming infection
(unless they are consumed by the hind or cow), although
secondary bacterial overgrowth may be a problem. Gloves
should be worn when handling aborted material because of the
zoonotic tisk. Brucella ovis may be recovered [rom affected
lestes.

Serological lests, although providing only a presumptive
diagnosis, allow year-round lesling and movement control to
be applied. A number of serological lests are available in
different countries. Complement [ixation offers the best
combination of sensilivity and specilicity for many species, and
remains the standard (70). Unlortunately, experience in Canada
has shown that a significant number of sera from wapiti are
anti-complimentary. In such cases, an enzyme-linked
immunosorbent assay (ELISA) may be used. The tube
agglutination test is performed Lo obtain a serum titre, and
allows conversion of titre into international units of anti-
Brucella antibodies. This Lest is olten required for export
purposes, The rapid card and buffered plate tests are used for
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screening in the field and laboratory, respectively. Animals
reacling to these tests are retested using other techniques.

Treatment

Treatment of farmed deer is usually not attempted, as known
infected animals are generally culled.

Control

The control of B. abortus in wild wapiti and bison is achieved
by eradication of infecled animals and/or by vaccination of
susceplible populations (36). Control ol B. suis type 4 in
reindeer herds is diflicult using test-and-staughter, because
current tests are nol sufficiently sensitive (o detect all infected
animals. Although a killed B. suis Lype 4 vaccine is available and
appears Lo be reasonably eflective, vaccination invariably causes
interference with toutine serological lests used for disease
surveillance. The control of B. ovis is achieved by serological
testing of stags, killing allected animals and purchasing animals
[rom herds with a clear herd history.

Clostridial diseases

Introduction

Clostridial organisms cause a wide range of diseases in domestic
livestock and wildlife. Clostridium spp. have a world-wide
distribution and are commonly found in soil, as well as in the
gastrointestinal tract ol healthy animals, The organisms are
spore-forming anaerobes which are highly resistant to a wide
range of environmental conditions. Disease is caused by the
production of potent specilic exotoxins.

Over the last thirty years, since the beginning of deer farming
in New Zealand, Australia, North America and Europe,
numerous sporadic cases of clostridial disease have been
reported in deer. Most have been cases of pulpy kidney
(Clostridium perfringens type D) in young red and fallow deer
(23, 75). Blackleg or malignant cedema associated with trauma,
darting or injection sites, occurs in adult red slags and wapiti.
These animals are prone lo injury {rom [ighting during the
breeding season and often need intramuscular injections for
chemical restraint during handling and velvet antler removal (9,
38, 56). Tetanus (C. tetani) has also been recorded in fallow
bucks in Australia after castration with rubber rings (23).

Enterotoxaemia

Enteroloxaemia due to C. perfringens type D has been recorded
in young red and fallow deer, bul is not common. The disease
usually has a peracule or acute course. Animals may be found
dead, or may die in convulsions within 24 h of [irst showing
signs ol anorexia, diarrhoea and depression. Few post-mortem
signs of disease are observed in peracute cases. The carcass is
usually in good condition, and an excess of clear straw-
coloured (luid is ofien noted in the pericardial sac. Petechial
haemorrhages may be found in the heart. In acule cases, the
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contents of the small intestine have a watery consistency, and
areas of congestion of the abomasal and inlestinal mucosa may
be observed. Usually the liver is congested and the kidneys are
soft and gelatinous. Confirmatory diagnosis requires
identification of typical bacteria or toxin in intestinal conlents.

Given the very rapid onset and shorl course of the disease,
treatment is usually impractical,

Malignant oedema and blackleg

Malignant oedema, also known as gas gangrene, is an acute,
rapidly [atal wound infection caused by several different
members of the genus, including C. septicum, C. chauvoei,
C. perfringens, C. sordelli and C. novyi. Blackleg, caused by
C. chauvoei, develops when the spores lodge in skeletal muscle
and proliferate under anaerobic conditions such as in deep
bruising or wounds, either of which may be associaled with
handling or fighting,

Malignant oedema and blackleg are usually associated with
deep punclure wounds, but have also been observed after
surgery, accidental wounding and parturition. A case of
clostridial myosilis associaled with a dart wound has been
reported in a reindeer (37). Wild while-tailed deer affected with
blackleg may appear dejected, unaware ol surroundings, and
walk with a stiff high-stepping gail (2). In mosl cases, lew signs
are present other than peracute death. At necropsy, malignant
oedema is characterised by gangrene of the skin and oedema ol
the subcutaneous and conneclive tissue in the surrounding
areas. Howe reported that affected wapiti had subcutaneous
and intramuscular haemorrhage, with emphysema in Lhe
extremities, oedemalous internal organs, tarry blood and
bloody fluid exudate from body orifices (38). Swelling and
crepitus of affected muscles are typical manilestations of
blackleg.

Diagnosis requires the isolation of the organism [rom lesions or
identification of the organism using a fluorescent antibody tesL.

Treatment is usually impractical because of the very rapid onset
and short course of the disease.

Tetanus and other clostridial diseases

Tetanus, caused by C. tetani, has been occasionally reported in
red and fallow deer. A condition closely resembling braxy has
been observed in a white-tailed deer, and single cases of braxy
and black disease have been reported in deer (2, 56, 75).
Clostridium haemolyticum has been reported o cause peracute
deaths in wild wapili in areas of the Rocky Mountain [oothills
with high rainfall, ofien linked Lo giant liver fluke infections.

Prevention

Clostridial diseases are usually too acule to permit treatment of
affected animals. Therefore, aparl from good husbandry,
vaccination is the only practical means of protecting animals at
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tisk. Although not licensed flor deer, multivalent clostridial
vaccines are used in New Zealand, Australia, North America
and the Uniled Kingdom (UK) (44, 56, 63). The ellectiveness
of these vaccines is difficult to evaluate. Generally, pregnant
females are vaccinated annually in late gestation, and fawns are
vaccinated at weaning, Adult stags are often boosted annually
to optimise protection against clostridial complications of
wounds or bruising associated with fighting during the
breeding season. Cattle 7- or 8-way clostridial vaccines are
commonly used in deer in Canada (81).

Colibacillosis

Introduction

Colibacillosis is caused by Fscherichia coli, a common pathogen
of domestic livestock, and is involved in a variety of clinical
conditions, especially in young animals. In wapiti and red deer
calves, infection with this bacterium may cause neonatal
diarrhoea, meningitis and pneumonia, sometimes in
association with other pathogens (1, 22, 41, 68). The organism
is ubiquitous and is a normal inhabitant of the gastrointestinal
tract of all animals. Numerous serotypes are non-pathogenic,
and among pathogenic serolypes some are specific [or
septicaemia and some [or enteric disease. The organism is one
of the first encountered by a new-born animal, and poor
hygiene, lack ol colostrum and overcrowding are important
factors in development of neonatal diarrhoea, Septicaemic
colibacillosis occurs when invasive strains of the bacterium
enter the systemic circulation via the intestinal tract, mucosal
surlaces or umbilical cord. Systemic spread may lead to
localisation of the organism in almosl any tissue, and arthritis
and meningitis have been reported in cervids (68).

Transmission

Infection is by the [aecal-oral route. Overcrowding, poor
hygiene and inadequate colostral prolection are imporiant
predisposing factors.

Clinical signs

Clinical signs vary according to the age of the affected animal
and the strain of the bacterium. These can range from sudden
death due to endotoxic shock in very young animals, Lo acute
severe walery diarrhoea, with or without haemorrhage, Lo
nervous signs and collapse in cases of meningitis (22, 41). A
less severe form of enteritis, known as white scour, occurs in
red deer in New Zealand and Australia, and is usually
associated with bottle-leeding (22). This syndrome may be
caused by a strain of the bacterium that is not enterotoxigenic,
White scour can occur in slightly older calves up to three weeks
ol age and is characterised by a watery or pasly yellowish scour,
occasionally streaked with blood. Alfected animals are dull,
anorexic, show signs of abdominal pain and become
dehydrated.
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Pathology

In peracule cases, few gross post-mortem signs are present. In
cases ol septic shock, cardiovascular collapse occurs with
intravascular coagulation. Haemorrhage and necrotic changes
may be found in the lungs, kidney or liver. In acute bacillosis,
subserosal and submucosal pelechial haemorrhages occur in
association with enteritis and dehydration (22, 41).

Diagnosis

Specific diagnosis requires the isolation and typing of the
baclerium, In septicaemic cases, this will involve sampling
heart blood and abdominal viscera. Identification of specific
pathogens in cases of enteriis is complicated by the fact that
one or more pathogens may be involved. Sudden death and
diarrhoea in new-born wapiti and red deer calves have several
potential causes which must be distinguished. These include
trauma, maternal rejection and infection by other pathogens. In
the case of elk calves, a number of pathogens have been
implicated, including rotavirus, coronavirus, Cryptosporidium
spp., Clostridium perfringens type D and Salmonella spp. (33).

Treatment

Escherichia coli is generally susceplible to several different
antibacterial agents including ampicillin, trimethoprim-
sulphonamide, enrofloxacin and tetracyclines, but these are
usually only successful if administered early in the course of the
disease. Ellicacy in the treatment of enteritis is the subject of
debate, bul such antibacterials are useful for cases of
seplicaemia il administered early Appropriate electrolyte
therapy must also be provided to control dehydration.

Control

Where farmed deer and bison are managed in paddocks, and
nol subjected to intense husbandry praclices, E. coli is unlikely
to become a serious pathogen, although hand-raised animals
are at tisk, Vaccination of hinds with E. coli vaccines to promote
higher levels of specilic colostral antibodies may be of some
benefit. Good husbandry and minimising stress of females
around parturition may improve the colostral uptake by calves.
When hand-raising calves, good hygiene and frequent small
leeds of colostrum during the first 24 h of life are essential
components ol control of neonatal enteritis including
colibacillosis. In addition, the use of 20 ml-30 m! of colostrum
in every leed lor one to two weeks has a beneficial local
immunoglobulin (IgA) effect in the gut.

Johne's disease

Introduction

Johne’s disease, caused by Mycobacterium avium subsp.
paratuberculosis (hereafter termed M. paratuberculosis), is one of
the most widespread infectious conditions affecting ruminants.
The disease occurs in wild and captive populations of deer and
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bison in their native habitats. Johne’s disease produces chronic
lymphogranulomalous enteritis affecting the mucosa of the
ileocaecal valve, ileum, jejunum, and to a lesser extent, the
colon. While Johne's disease normally causes chronic scouring
in cattle, goats and sheep aged three to five years, the pathology
in cervids is unique, with wasting and death in deer under one
year of age. An oulbreak of Johne’s disease in the foundation
deer farm in Scotland in the mid-1980s forced the cessation ol
slock movement and has been singularly important in
restricting the growth of deer [arming within the UK (27). Apart
[rom chronic inflammation of the enleric mucosa and
enlargement of the Peyer’s patches, Johne's disease causes
lymphadenitis and microabscessation in the gut-associated
lymph nodes. The severity of disease may vary between deer
breeds, with mule deer apparently the most susceptible (74). In
contrast, some animals may be inlected with M. paratuberculosis
without showing any overt clinical symptoms (74).

Johne’s disease has also been found in [armed bison herds in
North America, with more than 50% ol electively slaughtered
animals in an infected herd showing histopathological evidence
ol Johne’s disease (8). Apart [rom the direct impact of Johne’s
disease as a production-limiting infectious disease in
ruminants, another cause for concern is the zoonotic linkage
between Johne’s disease in livestock and Crohn’s disease (13),
a disease of humans in which more than 30% of patients show
evidence of M. paratuberculosis by deoxyribonucleic acid (DNA)
hybridisation (12),

Transmission

Johne’s disease is spread exclusively by the oro-laecal route
from animals excreling M. paratuberculosis in [aeces. Faecal
contamination o water or animal teats may acl as a source of
infection for young animals. Infected dams may excrete bacteria
in milk and infect the suckling offspring. Intrauterine
transmission from dam to foetus has been demonstrated Lo
occur in cattle, but whether this occurs in deer and bison is not
known. Neonatal animals are considered to be most at risk
from infection, and adults appear to be relatively resisiant.
Farmed red deer in New Zealand have been shown to
be susceptible to both sheep and cattle strains of
M. paratuberculosis (20). Infecled sheep and cattle herds may
acl as sources of infection [or deer and bison if cross-grazing or
contamination of food or water occur. While Johne’s disease
occurs in wild populations, limited opportunilies for co-mixing
between wild and farmed animals suggest that inlection from
wildlife reservoirs is nol of major significance. Nonetheless,
animals captured [rom the wild for farming enterprises should
be subjected to comprehensive diagnoslic testing to exclude
these diseases.

Clinical signs

Although some animals with Johne’s disease may develop
chronic scouring and significant malabsorption, others show
[ew overt symploms of disease. Scouring and gut
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malabsorption, resulting in wasting and death, occur in
clinically-affected stock. Clinical symptoms are not normally
observed in bison under two years of age. In exceplional
circumstances, [armed deer may present with [lorid enteric
disease and signilicant death rates (30%) in animals of eight to
[ifteen months of age (48, 54).

Pathology

Generalised granulomatous lesions have been found in infected
deer in the caecum, ileum, jejunum and colon. Granulomalous
lesions may also be [ound in the lymphatic organs associated
with the intestines and systemically in the liver ol deer (55).
Organisms may be isolated from throughoul the intestine and
intestinal lymph nodes, tonsil, liver, lung, spleen and kidney of
clinically-alfected animals. Clinically-affected American bison
(Bison bison) show non-caseating granulomatous inllammation
containing acid-fast organisms, thickening of the intestinal
mucosae and enlarged mesenteric lymph nodes (8).
Subclinically-affected bison produce microgranulomala and
multinucleate Langhans giant cells in the mesenteric lymph
nodes (7).

Diagnosis

Diagnosis of Johne’s disease in ruminants presents considerable
challenges because of the lack of specificity of the available
immunodiagnostic  tests.  Although the agar gel
immunodiffusion test (65) has a very high specificity and can
confirm Johne’s disease in clinically-alfected animals, the
sensitivity of the test in diagnosing subclinical Johne’s disease
is less than 30%. The ELISA is only of value in delecting
clinically-infected deer (54, 55). The high degree ol cross-
reactivily between M. paratuberculosis and M. avium (a
ubiquitous saprophytic mycobacterium), limits the value of the
intradermal tuberculin and blood tests (27), as all have low
specilicity for diagnosis of Johne's disease (48). This is further
complicated by the occurrence ol a clinical disease identical to
Johne’s disease, but caused by M. avium, in farmed red deer in
New Zealand (54).

Caseogranulomatous lesions with acid-[ast organisms are often
found at slaughter in mesenteric lymph nodes of farmed deer
in New Zealand. The causative agent must be identified by
culture or polymerase chain reaction (PCR) in order to
dilferentiate between avian tuberculosis, bovine tuberculosis,
paratuberculosis and other mycobacterial infections.
Traditional microbiological culture methods have been
superseded by radiometric culture Lests using selective culture
media, the BACTEC technique (16). Such syslems, using
medium enriched with 25% egg yolk, produce excellent results
for the isolation of M. paratuberculosis from infected deer
(G.W.de Lisle, personal communication). Strain typing of
M. paratuberculosis can be perlormed using restriction enzyme
analysis or strain-specilic probes (insertion sequences [S900
and 151311) and PCR Lests (73).
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Treatment

Although possible in theory, the use of prophylaciic or
therapeutic antimicrobial therapy is impractical for Johne’s
disease in farmed ruminants.

Control

Rigorous control of the movement of livestock [rom infected
properlies is essenlial to prevent disease spread. The removal
from infected mothers and hand-rearing of new-bom animals
can restrict disease spread within herds. Although serology can
be used to eliminate late-stage infecled animals, the lack of test
sensitivity prevents the use of a (est-and-slaughter strategy to
eradicate Johne’s disease from deer herds. Vaccination using
proprietary live or killed Johne’s disease vaccines with oil
adjuvant is a potential means of control. Although these
vaccines attenuate the pathology of Johne’s disease and reduce
clinical disease in deer, vaccination does not prevent the spread
of inlection (27). As significant side effects are found with oil-
adjuvanted vaccines, these are normally cost-ellective only in
herds with a high prevalence of clinical disease (> 10%). These
vaccines also cause cross-reactions with Luberculosis tests and
this may preclude their use in herds al risk of tuberculosis.
Proprietary Johnes disease vaccines are not approved for use in
livestock or wildlife in the USA or Canada.

Leptospirosis

Introduction

Leptospirosis is caused by serovars of the bacterium Leplospira
interrogans. Throughoul the world, a large number of serovars
are each carried by a restricted range of maintenance hosts,
which are often rodents, but also include other wildlile species
and domeslic animals. Inlection can spill over into a wide range
ol mammalian species, including deer and bison. Inlection is
olien inapparent, but can also resull in serious disease,
including abortion, haemoglobinurea, hepatitis, jaundice and
nephritis. Leptospirosis is also a potentially serious zoonosis.

Many serological surveys of wild and farmed deer have been
underiaken, using a wide range of anligens, but the results
should be interpreted with some caution because antibodies are
often highly cross-reactive belween serovars. Isolalion
and typing are the only definitive means of identifying the
serovars involved. Antibodies to serovars L. autumnalis,
L. icterohaemorrhagiae and L. bratislava have been found in
wapili killed by hunters in Alberta, and f{luorescent antibody
testing revealed L. autumnalis and L. bratislava in one of
eighteen kidneys examined. Titres to L. pomona,
L. grippotyphosa, L. canicola and L. pyrogenes have been found
in other wild cervids in North America (40, 66). In Europe,
leptospiral titres to L. ballum, L. pomona, L. grippotyphosa and
L. icterohaemorrhagiae have also been detected in a variety of
wild deer (45).
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In New Zealand, serovars L. pomona, L. hardjo and
L. copenhageni have been isolaled from clinically-affected
farmed red deer (25, 45, 47). In China, L. romania, which is
carried by mice, has caused outbreaks of haematuria and death
in farmed deer (29). In the [ormer USSR, a high proportion of
farmed maral deer (Cervus elaphus spp.) had titres to
L. grippotyphosa and L. pomona (15). Naturally-occurring
leplospirosis due to L. ballum was reported in a penned red stag
in Scotland (17).

Transmission

Maintenance hosts for particular leplospiral serovars develop
chronic interstitial nephritis and shed leptospires in their urine
[or long periods of time. Accidental or spillover hosts shed the
organism in their urine for shorler periods. Red deer have been
shown to be leptospiruric [or as long as eight months (45). The
organism can persist for long periods in the environment,
especially under cool, wet conditions,

Animals are primarily infected by exposure (o leptospires in
urine, contaminated water or food and the organisms enter
across mucous membranes, especially conjunctiva, and
membranes of the mouth or nose, and through skin cuts or
abrasions. Bacteraemiic spread leads to localisation in various
organs, especially the liver, kidneys and placenta.

Clinical signs

Young animals are generally more susceplible (o clinical disease
than adults, apart from pregnant lemales thal abort. Clinical
signs may range from sudden death in peracule cases to general
malaise, pyrexia and anorexia, as well as haemoglobinurea in
some cases, Haemolytic disease, severe nephritis, and jaundice
have been observed in young red deer infected with L. pomona
(26). In contrast, infections with L. hardjo are usually
subclinical. A single stag inlecled with L. ballum showed
dullness [or several days followed by a fiery appearance of the
muzzle, marked congestion of oral and conjunctival mucus
membranes, nervous signs with inco-ordination and head
twitching, anorexia and dullness in the six days before death
(17). In white-tailed deer, L. pomona is thought to cause
abortions in free-ranging animals, and experimental infections
have produced aborlion, anorexia, weakness, anaemiia,
haemoglobinuria, iclerus, fever and death (66). Leptospirosis
has been implicated in late-term abortions in farmed fallow
deer in New Zealand (67).

Pathology

Post-mortem signs are highly variable, and depend upon the
severity ol the inlection. In farm animals, the acute lorm is
characterised by anaemia, jaundice, haemoglobinurea and
widespread haemorrhages (79). Acute nephritis may also occur
and mosl animals that recover develop chronic interslitial
nephrilis. A survey of wapiti killed by hunters revealed that
inlerstitial nephritis was a [eature in animals thal had leptospiral
antibodies. Other lesions observed in cervids include
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haemorrhages, liver enlargement, oedema and congestion in
lungs and haematuria (66).

Diagnosis

Diagnosis on clinical grounds may be dillicult unless obvious
signs such as jaundice or haemoglobinuria are present. A
combination of dark ground microscopy ol urine, culture of
urine or kidneys, and [uorescent antibody techniques,
especially on kidney tissue, is considered important for
confimmation. In [reshly dead deer, including aborted late-term
foetuses, dark ground examination of aqueous humour may
reveal leplospires. Serology on a herd basis, particularly of
paired samples taken at an interval ol lourteen days or more,
can also help establish evidence of infection. The microscopic
agglutination test is the most common serological lest used
traditionally, but ELTSAs have been developed recently and may
be more accurate. However, serology on individuals is not
completely reliable because some inlecled animals can have
negligible titres.

Treatment

Streptomycin at 25 mg/kg daily for four days appears to be
effective at trealing clinically-allected animals and eliminating
the carrier state. Tetracyclines may also be used during the
acute phase, but may not prevent kidney colonisation. Young
deer sullering from a haemolytic crisis may be Lreated by blood
transfusion. As foetal erythrocytes are less resistanl Lo
haemolysis, adult deer should be used as donors. Electrolyte
therapy should be considered, especially if the kidneys are
damaged (45).

Control

A number of practical measures can be taken to reduce the risk
ol exposure of deer and bison to infection. Vaccination of all
herd animals and replacement stock against the prevailing
serovars is the most common (76). Purchased animals may be
treated with streptomycin before entry into a herd and then
vaccinated. Carrier animals may be detected by examination or
culture of urine, and treated. Wildlife sources of infection
should be controlled or eliminated. Clean drinking waler
should be supplied and natural water sources fenced ofl. Deer
and bison should nol be grazed with other livestock, especially
cattle and pigs, unless known to be [ree ol infection. Farm dogs
should be vaccinated against relevant serovars (e.g, L. canicola
and L. copenhageni).

Necrobacillosis

Introduction

Necrobacillosis, caused by Fusobacterium necrophorum,
commonly alfects wild and farmed deer and bison, causing
purulent necrotic lesions of the mouth, throat, umbilicus, leet,
liver and lungs. The organism is a pleomorphic Gram-negative
filamentous rod, a strict anaerobe with a world-wide
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distribution. Inlection commonly causes [oot abscesses in
farmed red, wapiti and fallow deer, and mouth lesions in fallow
deer in New Zealand, Australia, Europe and North America,
and has also been associated with die-ofls of wapiti on winter
leeding grounds in the USA, and white-tailed deer in Canada
(23, 24, 33,41, 59).

Transmission

Fusobacterium necrophorum is an element of normal intestinal
{lora and is an opportunistic pathogen. The organism is present
in faeces and survives well in soil and mud. Entry is usually
through damaged skin or mucous membranes and inlection
olten occurs in animals that are debilitated or sullering stress
such as overcrowding. Cold, wet conditions can predispose 1o
interdigital infection; abrasions or injuries of the oral mucosa
due to thistles, loreign objects or Leething can lead to infections
of the mouth and throat, while cuts and abrasions to the feet or
lower legs can lead to inlected limbs, especially in cold, muddy
conditions or in animals kept in feedlots, Mixed infections
involving other pyogenic organisms are common. Grain
overload may predispose to necrobacillosis of the wall of the
rumen or reticulum, Haematogenous spread can lead to
abscesses in the liver, lungs and brain (33). Toxins produced by
the bacterium kill cells in the surrounding tissue, disrupting the
blood supply and providing the anaerobic conditions suitable
for multiplication.

Clinical signs

Infections of the oral mucosa, which usually allect young deer
under three months ol age, result in swelling of the head and/or
tongue, bottle-jaw, salivation, pyrexia and an inability to suckle
or feed.

Infections of feet and lower limbs lead to interdigital dermatitis,
swollen joints and lameness. Systemic spread to the liver and
lungs leads to pyrexia, inappelance, respiratory signs and death.

Pathology

Oral lesions result in destruction of tissue of the tongue, gingiva
and the tool of the mouth. Liver and lung abscesses are
purulent, foul smelling and oflen have a greenish tinge.
Ulcerative Tumenilis is often accompanied by peritonitis and
adhesions. In cases ol [ool abscess, the digil above the claw is
swollen, and there may be a sinus that discharges pus.

Diagnosis

The history and appearance of the lesions are fairly
characteristic, bul culture and isolation of the organism may be
attempled. As the bacterium is difficult to grow, a fluorescent
antibody lechnique may be used for confirmation (59). An
ELISA may be used to detect antibodies to E necrophorum.

Treatment

Farly cases of [oot abscess may be treated wilh parenteral
antibiotics together with cleansing and dressing of the affecled
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fool. Hydrogen peroxide is useflul for irrigating wounds and
abscesses, and the application of oily antibiotic mastitis
preparation has been successful in treating deep-seated
abscesses in red deer leet. In severe or chronic cases, digital
amputation may be required. Treatment of early cases ol
necrolic stomalitis involves extensive débridement of lesions
and vigorous antibiotic therapy. High doses of penicillin,
tetracyclines and sulphonamides have been used successfully. I
an outbreak is occurring in a herd, mass treatment may be
useful. Concurrent vaccination against letanus and clostridial
diseases may be indicated. Once generalised lesions have
developed, treatment is usually futile (33).

Control

Prevention of necrobacillosis depends on the removal of
predisposing factors such as sharp or protruding surfaces,
which may lead to abrasion of the lower limbs. Access to
thistles or other plants with prickles, which may injure the oral
mucosa, should be prevented. Grain overload should be
avoided, and in eedlots, clean dry bedding should be provided.

Animals should be immunised against E necrophorum if a
vaccine is available. Velerinarians and deer farmers in New
Zealand and Australia claim that vaccination of fallow does with
a killed F necrophorum vaccine significantly reduces the
incidence ol necrotic stomatitis in young fawns, Weaners that
are al risk should be vaccinated twice in the auturmn and
pregnant does should be given an annual booster three weeks
prior to fawning.

Pasteurellosis

Introduction

Sporadic outbreaks of pasteurellosis due to Pasteurella multocida
have been reported in bison and farmed, park, zoo and wild
deer. Deer affected include axis (Axis axis), red, sambar (Cervus
unicolor), wapiti, [allow, while-tailed, black-tailed (Odocoileus
hemionus), mule and caribou deer (11, 60, 71). High mortality
in fallow deer as a result of Pasteurella septica has also been
reported in a park in the UK (57).

Transmission

Pasteurellosis, also known as haemorrhagic septicaemia or
shipping fever, is an infectious disease usually caused by
P muliocida, which is thought 1o be part of the normal flora of
the upper respiratory tract of a wide range ol animals and has a
world-wide distribution. Transmission is by aerosol, droplets
and faeces. Disease appears Lo be precipitated by a number of
stressors including transport, underfeeding, overcrowding,
intercurrent viral inlections, inclement weather (especially high
temperatures, heavy rain or strong winds), and high parasite
burdens, especially lungworms. Disease may also be caused by
P haemolytica and P septica.
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Clinical signs

During an outbreak of pasteurellosis at the National Elk Retuge
in the USA, most wapiti were found dead or showed severe
depression for less than 24 h before death. The animals held
their heads low with the ears drooping, and showed excess
salivalion. Tremors were seen in 2 of 120 animals that died in
1986 (28). In the pneumonic form of the disease, acute death
may occur, but signs of severe respiratory distress are often
observed (28, 60, 71).

Pathology

The septicaemic form of pasteurellosis results in acute
haemorrhagic disease with engorged blood vessels and
widespread petechial haemorrhages. Gross post-mortem signs
typical of haemorrhagic septicaemia were observed during the
outbreak at the National Elk Reluge. These signs included
enlarged congested lymph nodes, enlarged spleen, and
haemorrhages in the endocardium, lungs, coronary fat and on
the surface of the diaphragm. Swelling of the head has been
reported in [allow deer. Fibrinoid degeneration in the
glomerular capillaries was observed in reindeer that had died of
pasteurellosis. All of the above are characteristic symptoms of
endotoxic shock.

The thoracic or respiratory syndrome results in pneumonia
with haemorrhages in the lungs, trachea, and on occasions, the
nasal mucosa. Cases in wapiti have shown inflamed nasal
turbinates and trachea, retropharyngeal oedema, excess
thoracic fluid containing fibrin, fibrinous adhesions in the
thorax and red consolidated lungs. Affected bison had
haemorrhagic lungs, pleura and pericardium, the musculature
of the body was pink and oedematous and the lymph nodes
were swollen and haemorrhagic (60).

Diagnosis
The diagnosis of pasteurellosis is based upon a combination of

post-morlem signs, and the isolation and identification of the
bacteria involved.

Treatment

Anlibiotic treatment may be attempted il infection is detected
before the animal becomes moribund and if the animal can be
handled. Oxytetracycline (either 10 mg/kg intravenously for
three days, or 20 mgkg of the long-acting preparation
intramuscularly), trimethoprim/sulphonamide (3-5 ml/45 kg
daily for three days), and penicillin (20,000-30,000
international units [TU] daily for three days) have been shown
to be ellective. In an oulbreak situation, treatment of all in-
contacl animals may be worthwhile. Sulphamethazine in water,
oxytetracycline in leed or long-acting injection may be used.

Control

Given that R mullocida is ubiquitous and carried by a wide
range of animals in the respiratory tract, disease prevention
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should be aimed at improving management as well as
minimising stressors and predisposing lactors.

Salmonellosis

Introduction

Many different species of Salmonella are known Lo cause disease
in a wide variety of animals, including humans, throughout the
world. Salmonella spp. have occasionally been isolaled [rom
dead or diseased wapiti and red deer, but have nolt been
reported Lo cause epidemic outbreaks,

Transmission

Transmission is usually via the faecal-oral roule, and carrier
animals are considered Lo be important in the epidemiology of
the infection. In a number of hosts, the gall bladder is an
important site in which Salmonella organisms are maintained,
and the lack ol this organ in deer may explain why
salmonellosis is a less prominent disease in deer, compared to
other domestic species (33).

Clinical signs

Peracute septicaemia and acute enteritis have been observed in
red deer and wapiti (35, 43). The peracute form occurs in
young animals, ollen under two weeks of age, which may be
found dead or comatose and showing nervous symptoms.
Other signs include anorexia, depression, recumbency and
opisthotonos.

Pathology

Peracule cases may show non-specific widespread petechial
haemorrhage. Signs in animals that develop acute enteritis are
those ol haemorrhagic enteropathy and include gas distension,
haemorrhages and erosions ol the intestinal mucosa.
Histologically, widespread evidence of coagulative necrosis is
present.

Diagnosis

In the live animal, faecal culture and fluorescent antibody
testing may yield results. At necropsy, samples o abdominal
lymph nodes, spleen, liver, kidney and lung should be obtained
for culture and histopathological examination.

The dilferential diagnosis should include both toxic and
inlectious agents. Yersiniosis, enterotoxaemia and colibacillosis
should be considered in young animals. Malignant catarrhal
fever and acute haemorrhagic enteropathy associated with
severe stress should be considered in older animals.

Treatment

Acutely ill animals should be treated with appropriate
antibiotics and fuid therapy. Potential antibiolics include
ampicillin, gentamicin and trimethoprim/sulphonamide. I
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possible, the sensitivily of the organism to antibacterial agents
should be determined, as many instances of antibiotic
resistance have been reported in Salmonella.

Control

Vaccination has not been used for prophylactic control, bul
stress reduction and optimal hygiene are important when deer
are being hand-raised. In the face ol clinical cases, Lhe isolation
of affected animals and strict attention to hygiene is essential.
‘When a positive diagnosis of salmonellosis is made in [armed
animals, enhanced hygiene should be implemented for humans
associated with the premises.

Tuberculosis

Introduction

Tuberculosis, caused by infection with Mycobacterium bovis, has
been found in deer and bison herds living in natural habitats
world-wide. The antiquity of this disease is witnessed by the
recent isolation of tuberculosis complex DNA [from
‘tuberculosis lesions’ in [ossilised bone from extinct long
horned bison, considered Lo be at least 17,000 years old (61).
Tuberculosis presents as a granulomatous lymphadenitis, with
the lymph nodes of the head and thorax most commonly
allected. Tuberculosis has been diagnosed in farmed deer in
almost every country that has taken up deer farming (in
Europe, North America and Australasia) (32). Classically, the
index herds in any country in which tuberculosis is diagnosed
have shown widespread and severe pathology. In the first half
ol the last century, over 50% of bison slaughtered [rom Bulfalo
Park, near Wainwright, Alberta, were diagnosed as tuberculous.
This herd was lormed by aggregating bison raised on dairy
farms throughout the country in 1906 and 1907. Animals
culled from this herd biennially up to 1929 showed a leston
prevalence of over 70%. When the herd was depopulated in
1939, 30% ol animals had visible tuberculosis lesions (34).
Between 1983 and 1985, 21% of 72 bison found dead in and
around Wood Bullalo Park had tuberculosis confirmed at
necropsy (69). Tuberculosis has been diagnosed in a farmed
bison herd in North America, with disease alfecting over 20%
of adults (72). The advanced progress towards eradication of
tuberculosis [rom cattle in most developed countries has led to
the introduction of compulsory tuberculosis surveillance
programmes [or exotic farmed ruminants, including deer and
bison.

Transmission

Tuberculosis may be spread directly via aerosols passing [rom
animal to animal by the respiratory route, thereby producing
lung and pulmonary lymph node lesions. Spread by (he
oropharyngeal roule may also occur in animals sharing the
same food source, through grooming or from exposure to
contaminated secretions, [omites or dust particles, resulting in
head and inlestinal lymph node lesions (32). The route of
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transmission may vary, depending on populaton density,
environment and feeding patierns of animals. A recent
outbreak of tuberculosis in wild white-tailed deer in Michigan
(62) has been associated with the congregation of animals al
feed stations during winter.

Clinical signs

Animals usually show little clinical evidence ol tuberculosis,
except in the terminal stages of disease. This explains why
tuberculosis remains undetected within herds [or long periods
in the absence of routine tuberculosis surveillance protocols.
Many animals may have a single caseo-calcilied lesion of a
lymph node and show no overt symptoms througheut their
life. Animals with bronchial disease may cough and develop
cachexia in the terminal phase of Lhe disease. Susceptible
animals thal develop fulminating generalised tuberculosis may
only show clinical signs in the late stages ol disease. These may
include peripheral lymph node enlargement, the development
of sinuses tracking to the skin surface [rom lymph nodes
(especially around the throat), loss of condition, coughing and
exercise intolerance. The interval between the development of
overt clinical signs and death is usually short.

Pathology

Taberculosis in Cervidae may present pathologically in many
forms. The infection may produce liquelactive necrosis with a
zone ol granulomatous reaclivily containing giant cells,
surrounded by a [ibrous capsule. Fibrous capsules may be thin
and the degree of mineralisation may vary between different
species of deer (58). Acule abscessation, involving neutrophils
and large numbers ol acid-fast organisms may be [ound in
acutely inlected animals in severe outbreaks of tuberculosis in
deer herds (32). Post-mortem studies ol the bison in Wood
Buffalo Park showed some animals with generalised
tuberculosis and others with thoracic or head lymph node
lesions (69).

Diagnosis

The intradermal Luberculin skin Llest, developed [or the
diagnosis of tuberculosis in cattle has been adapted [or use in
exotic ruminants. The mid-cervical skin test (MCST) has a
sensitivity of approximately 80%, il applied carelully and
interpreted conservatively (18). The MCST has limited
specificity, especially when used in an environment in which
high levels of saprophytic mycobacteria are present. This has
required the introduction of the comparative cervical skin test
(19) and ancillary blood tests have been developed Lo improve
the precision of the MCST for tuberculosis diagnosis in deer. A
composite immune cell and antibody test has been developed
for tuberculosis diagnosis in deer (30). The blood test for
luberculosis measures lymphocyte translormation of circulating
T cells and antibody levels using an ELISA, and has consistently
high levels of sensitivity (>90%) and specilicity (>98%). A
modified ELISA, which measures IgG1 antibodies, has been
evaluated recently for (uberculosis diagnosis in deer. The Lest

© OIE - 2002

AR-Yellowstone Bison

Rev. sci. tech. Off int. Epiz., 21 (2)

has high sensitivity (>90%) for tuberculosis diagnosis, and
acceptable levels ol specificity (97%) (J.ET. Griffin, unpublished
[indings). Trials are currently underway to evaluate the
potential of the interferon-y test [or Luberculosis diagnosis in
deer and buffalo (80).

Hislopathological examination of suspect lesions in a range of
tissues is routinely used Lo confirm a diagnosis of tuberculosis
post mortem. The spectrum of pathology seen in exotic
ruminants may be more extensive than that seen Lraditionally
in cattle and sheep. Microbiological culturing and strain typing
ol M. bovis is performed using restriction enzyme analysis or
strain-specific PCR probes (6).

Treatment

Although possible in theory, the use ol prophylactic or
therapeulic antimicrobial therapy is impractical [or tuberculosis
in farmed ruminants.

Control

The control and eradication of tuberculosis in farmed deer and
bison is strongly inlluenced by the presence or absence of
wildlife vectors ol tuberculosis, In the absence of infected
wildlife, the most effective strategy [or eradication is 1o use a
comprehensive test-and-slaughter policy, surveillance of
animals sent for slaughter and rigorous control of the
movement of livestock from infected properties. Herd
depopulation is usually invoked Lo control tuberculosis
outbreaks in farmed deer and bison in countries that have a low
prevalence of tuberculosis in cattle herds. However, the
precision of currently available diagnostic tests lor tuberculosis
allows eradication [rom infected herds cost-ellectively in a short
period, using the available test protocols (32), combined with
selective slaughter.

The presence of infected wildlife veclors, such as badgers (Meles
meles) in the UK, brush-tailed possums (Trichosurus vulpecula)
in New Zealand and white-tailed deer in the USA, necessitates
additional control measures (32). Obviously, the elimination of
the infected vectors is the best option, but this is usually
expensive, dillicull or impraciical. However, reduction of
wildlife veclor numbers may greatly assist in reducing the
number of herd breakdowns (42). Vaccination, although
demonstrated to be efficacious (31), may interlere with routine
diagnostic methods and compromise disease surveillance
programumes.

Yersiniosis

Introduction

Yersiniosis, caused by Yersinia pseudotuberculosis, was first
diagnosed in outbreaks of diarthoea among deer herds in 1978
(4). The disease rapidly became regarded as one of the most
serious and common infectious diseases of [armed deer in New
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Zealand (49). Yersiniosis is common in young farmed deer
during their first autumn/winter or in newly captured deer;
predisposing laclors include stressors such as weaning,
transporl, bad weather and underfeeding. The disease also
occurs in farmed deer in Australia, North America and Europe.
The organism has been implicated in a die-oll of free-ranging
musk oxen (Ovibos moschatus) (3), and causes high mortality
rates in zoological collections of birds and primates. Yersinia
enterocolitica is commonly isolated [rom domestic livestock
including deer, bul the significance of this species as a primary
pathogen in deer is nol proven. Both Y. pseudotuberculosis and
Y. enterocolitica cause zoonotic disease.

Transmission

The epidemiology of yersiniosis in New Zealand has been
reviewed by Mackintosh and Henderson (49) and Mackinlosh
(46). Although at least six serotypes ol Y. pseudotuberculosis exist
world-wide, only serotypes I, Il and Il are lound in New
Zealand. Yersinia pseudotuberculosis is carried in the intestines by
a wide range of wild and domestic animals including birds,
rodents, rabbils, hares, pigs, cattle, sheep and household pets.
Carrier animals tend Lo excrele more Y. pseudotuberculosis in the
faeces at times of stress, especially in winter, and the organisms
survive in the environment for long periods in cold, wet
conditions. The majority ol farmed deer are exposed Lo
contaminated food and water during their first autumn/winter
and experience subclinical infections. Outbreaks of disease
occur when animals are stressed and experience a heavy
challenge. Genetic [actors also appear to influence susceptibility
(50, 51, 77).

Clinical signs

Allected deer, which are usually [our Lo eight months old, tend
to be depressed, anorexic, o separate ofl from the herd and
stand back from [eed. Signs of slaining of the hocks and tail
hairs by green watery diarthoea are usually present. The
diarrhoea generally turns dark or bloody. Pyrexia is [requently
noted early in the course of the disease. Allected deer rapidly
become dehydrated and weak. Acute cases may be found dead
withoul any obvious clinical signs.

Pathology

Yersiniosis is characterised by an acule haemorrhagic
enteropathy, especially involving the lower jejunum and
terminal ileum. The caecum and colon are sometimes affected,
and occasionally changes extend to the upper small intestine
and abomasum. Oedema of the serosal surface of the
alimentary tract [requently occurs. The contents of the
inlestines are usually watery and bloody. In some cases, the
intestinal wall is thickened and is covered by a [ibrino-necrotic
pseudomembrane. The mesenteric lymph nodes are frequently
swollen, oedematous, haemorrhagic and necrotic. The miliary
abscess lesions of liver, spleen and mesenteric lymph nodes
seen in other species are seldom seen in deer (4, 10).
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Diagnosis

A number of causes of death in weaners during the
autumn/winter period can be confused with yersiniosis,
including malignant  catarrhal  [ever, leplospirosis,
salmonellosis, colibacillosis, pasteurellosis, stress enteropathy,
stress/duodenal ulceration (and subsequent fungal inlection),
lungworm, [usobacterial abscesses of rumen/liver/lung as well
as misadventure, poisoning and policencephalomalacia. As Lhe
majority of healthy deer experience subclinical infection with
Y. pseudotuberculosis and can carry and excrete the organism for
some weeks or months, the organism may be isolaled, with
Yersinia-specific media, from [aeces and intestinal conlents ol
normal animals and of animals dying [rom other diseases. In
cases of clinical yersiniosis, Y. pseudotuberculosis organisms cross
the wall of the intestine and spread to the mesenteric lymph
nodes via the lymphatic drainage, and isolation of
Y. pseudotuberculosis from the mesenteric lymph nodes should
be possible in these cases. Diseased animals suflering [rom
other conditions may also experience a recrudescence ol
Y. pseudotuberculosis  infection when terminally ill, or
overgrowth ol Y. pseudotuberculosis after death.

A confirmed diagnosis of yersiniosis should include typical
clinical signs, the isolation of Y. pseudotuberculosis from
mesenteric lymph nodes, and a characterislic histopathological
picture of pseudomembranous enteritis with colonies of Gram-
negative coccobacilli,

Treatment

Intensive Lreatment with antibiotics, such as tetracyclines or
potentiated sulphonamides, and oral or parenteral fluids is
usually eflective i administered early in the course ol the
disease. During an outbreak, treatment of all in-conlact animals
with parenteral letracyclines is usually worthwhile,

Control

The recommended strategy for prevention ol yersiniosis in
farmed deer in New Zealand involves the use of good
managemenl, optimal feeding, provision ol shelter and
minimising stress. These are combined with the use ol a locally
developed killed vaccine, The vaccine contains serotypes 1, 11
and III together with diethylaminoethyl (DEAE) dextran
adjuvant and has proved a valuable adjunct to good
management for disease prevention. The vaccine was shown to
have significant eflicacy for protection against yersiniosis in
experimental challenge trials and in field trials (50, 51, 52, 53).
The vaccine has been used widely in New Zealand since 1994
and has demonstrated good protection against outbreaks of
disease, although vaccination does not prevent clinical disease
in every individual (77).
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Maladies bactériennes des cerfs et des hisons d'élevage

C. Mackintosh, J.C. Haigh & F. Griffin

Résumé

Les principales maladies des cerfs et des bisons d’élevage dues 3 des bactéries
aérobies sont la tuberculose bovine, la maladie de Johne (paratuberculose), la
yersiniose, Ia leptospirose, la brucellose, la pasteureliose, le charbon bactéridien,
la salmonellose et la colibacillose. Les infections dues a des bactéries
anaerobies affectant les mémes animaux comprennent la nécrobacillose et un
certain nombre de clostridioses telles que le tétanos, le charbon symptomatique,
I'cedeme malin et I'entérotoxémie. L'importance relative de ces maladies dans le
monde varie selon le moment et les circonstances, mais la tuberculose bovine et
la maladie de Johne vont probablement poser les problémes les plus graves en
termes de diagnostic, de prophylaxie, d'échanges d’animaux vivants et de
détermination des réservoirs d'infection dans la faune sauvage. Les auteurs
présentent un résumé de I'étiologie, des principales espéces d'animaux atteints,
de la répartition géographique, de la transmission, des signes cliniques, de la
pathologie, du diagnastic, du traitement et de la prophylaxie de ces maladies.

Mots-clés

Bisons — Cerfs — Diagnostic — Epidémiologie — Faune sauvage — Maladies bactériennes —
Prophylaxie
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Enfermedades bacterianas de ciervos y bisontes de granja
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C. Mackintosh, J.C. Haigh & F. Griffin

Resumen

I as principales enfermedades causadas por bacterias aerobias quc afectan a los
ciervos y bisontes de granja son la tuberculosis bovina, la enfermedad de Johne
(o paratuberculosis), la yersiniosis, la leptospirosis, la brucelosis, la
pasteurelosis, el carbunco bacteridiano, la salmonelosis y la colibacilosis. En
cuanto a las infecciones por bacterias anaerobias, destacan la necrobacilosis y
una serie de clostridiosis como el tétanos, el carbunco sintoméatico, el edema
maligno o la enterotoxemia. Aunque la importancia relativa de estas
enfermedades en diversas zonas del mundo puede variar seg(in el momento y las
circunstancias, la tuberculosis bovina y la enfermedad de Johne resultan
seguramente las mas probleméticas en términos de diagnéstico y control,
comercio de animales vivos y aparicitn de reservorios infecciosos entre la fauna
salvaje. Los autores resumen la etiologia, las principales especies afectadas, la
distribucion geogréfica, la transmision, los sintomas clinicos, la patologia, el
diagndstico y el tratamiento y control de estas enfermedades.

Palabras clave

Bisontes — Ciervos — Control — Diagndstico — Enfermedades bacterianas —
Epidemiologia — Fauna salvaje.
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