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CWD News from Nebraska and Kansas

Infection with the chronic wasing disease
(CWD) agent recently was found in 28 of 58
formely wild white-talled deer in a high-fenced
enclosure adjacent to a pen containing CWD-
affected captive ek in northern Sioux County,
Nebraska. Four of the postive deer were fawns
goproximately 8 months old, which is unusudly
young for animds teging postive for CWD. A
January survey of 39 free-ranging deer collected
within 15 miles of the postive ek and deer pens
detected 8 (20%) infected animas. Test results
are pending for additiona deer collected insde
and outsde of the enclosure, and additiona
aurvellance is planned for free-ranging deer in
northwestern Nebraska. Previoudy, CWD had
been documented in Nebraska in only two wild
mule deer, both of which came from Kimbal
County in the southwestern panhandle adjacent
to the endemic area of northeastern Colorado
and southwestern Wyoming.

The origin of CWD in this gStuation remans
unknown, and there has been no documented
commingling of the captive ek, enclosed deer,
or free-ranging deer in the area The dk fadility
and deer enclosure have been in exisence since
1993. CWD firg was found there in two dk in
December 2000, and five additiond postive ek
have been detected since then. The Nebraska
Depatment of Agriculture is formulating a plan
to depopulate the remaining 80 captive ek at
this facility, and the Nebraska Game and Parks
Commisson (NGPC) is working with the owner
to destroy and test the remaning deer in the
enclosure.

The prevaence of CWD in deer in the enclosure
and in free-ranging deer is darmingly high and
is an indicator of the great rik this disease
represents to wild white-tailed deer populations.
The NGPC has declared CWD a wildlife disease
emergency and has taken action to determine
the extent of the problem and contral it. During
the 2001 hunting season, samples were collected
from 805 hunter-killed deer in  weden
Nebraska, including 125 deer from Soux and
Dawes counties. Laboratory results are pending
on approximately 500 samples, but 1 of 37 deer
from Kimbdl County tested podtive  The
pogtive anima was teken within 7 miles of the
two pogtive wild mule deer found last year in
Kimbal County. CWD was not detected in 32
additionad deer from throughout the State that fit
the CWD taget profile of an anima older than
1, years with emaciation and neurologicd
ggns. All wild ek harvested in Nebraska since
1997 have tested negative for CWD, and results
are pending on 31 ek harvested during the 2001
hunting season.

The NGPC recently decided to disdlow private
ownership and importation of mule deer.
Currently there are five captive mule deer
feciliies with  agpproximaidy 300 anmas
operating in the panhandle region. These
operations may keep the der and ther
offsoring; however, they may not import
animds into the date and canot sl live
animds within the state to other operators.

In addition to the Nebraska cases, CWD has
been diagnosed for the firgt time in Kansas. In
December 2001, CWD infectionwas confirmed
in a captive dk tha had been moved from a



postive herd in Colorado to a smal hed of
captive ek and deer in south-central Kanses.
Elk from the postive Colorado herd had been
shipped to commercid ek faclities in 19 dates,
and pogtive animds have been found in 2 of
more than 40 other Colorado ek ranches that
receved animads from the source herd. The
remaining 17 ek and 2 white-talled deer in the
Kansas herd were depopulated in mid-January
2002. The date of Kansas is providing one-hdf
of the compensation to the owner for the
destruction of the animds and the USDA's
Animad and Plant Hedth Inspection Service
(APHIS) is providing the remainder. (Prepared
by John Fischer with asssance from Bruce
Morrison of the Nebraska Game and Parks
Commisson)

Tropical Bont Tick Threat

The tropica bont tick, Amblyomma variegatum,
was discovered on cattle on . Croix, United
States Virgin Idands, in 1967 and 1987 and was
eradicated on both occasons. The tick made
another appearance in August 2000, when an
infestation was detected on a dray hull.
Additiona ticks were found on domestic cattle
and horsses in 2001, and efforts were undertaken
to determine the extent of the infestation and to
develop aplan to eradicate the tick.

The tropicd bont tick is native to Africa and is a
vector of Cowdria ruminantium, the rickettsa
that causes heartwater, an acute and potentidly
devadating disease of ruminants.  Introduction
of heartwater and its vector into the United
States would severdy thresten the nation's
cattle, sheep, and goats, as wdl as white-talled
deer and other wild ruminants. The tropicd
bont tick adso is asociaed with African tick-
bite fever and acute bovine dermatophiloss.
Amblyomma variegatum was fird introduced to
the Western Hemisphere in the 19th Century on
African cattle brought to Guadeloupe. Three
idands in the Caribbean became infested in the
19th Century, but the tick has spread to 15 more
idandsin the region in the last 50 years.
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As pat of the invedigation of the tick's
incurson onto &. Croix, Emergency Programs
of USDA's Anima and Plant Hedth Ingpection
Searvice (APHIS) requested that SCWDS
evduate the current and potentid role of the
idand's deer and ferd cattle in the maintenance
and dissamination of the tick. During May
through September 2001, SCWDS personnel
conducted an extensve search for evidence of
white-talled deer and ferd cattle activity on .
Croix, and 10 deer and 20 ferd cattle were
collected and examined for ticks.  Specid
efforts were made to detect deer and fera cattle
activity in the vicinity of the known location of
the tick infestation. Although evidence of deer
and ferd caitle activity was not gpparent in the
immediate vicinity of the tick infestation, both
deer and ferd cattle were seen in nearby aress.

Specimens of the tropical bont tick were not
recovered from any of the deer or ferd cattle,
but tropicd cattle ticks, Boophilus microplus,
were recovered from dl of the deer and cattle,
and 5 of the deer and 10 of the cattle were
infested by the tropica horse tick, Anocentor
nitens

Although deer and ferd catle on S Croix
currently do not gppear to be infested with A.
variegatum, the potentid exidts for the tick to be
spread into areas where deer and feral cattle are
present or for deer and/or fera cattle to disperse
into the currently infested area  The immediate
diminaion of livesock movements and
treetment of livestock in the infeted area are
needed to stop current spread of the tick, but
eradication will be necessay to avoid future
goread. The numbers of deer and ferd cattle on
St. Croix may be too low for these animds to
mantan a population of A. vaiegaum,
however, domedtic livestock provide ample
hogts to perpetuate the life cycle of the tick. If
deer and ferd cattle become infested, they could
potentidly serve as a source of re-infestation for
domedtic livestock and would likely spread the
tick to other parts of the idand. (Prepared by
Joe Corn)



AVM Eagle Tall Climbs

Avian vecuolar mydinopahy (AVM) was
confirmed by SCWDS diagnodicians in two
dead bad eagles and is suspected in another
four decomposed eagle carcasses recovered
gnce mid-November a Clarks Hill Lake adong
the Georgiad/South Carolina border. The
reservoir is known as Lake J. Strom Thurmond
on the South Carolina sde and is the Ste where
AVM was confirmed or suspected in 13 dead
bad eagles during the winter of 2000-2001
(SCWDS BRIEFS Voal. 16, No. 4). AVM dso
has been found in several Canada geese and
American coots from the lake since late October
2001. The disease has not been confirmed in
any other species at the ste this year, dthough it
was found in two great horned owls and a
killdeer during the previous winter.

Elsawhere, the Nationd Wildlife Hedth Center
(NWHC) has confirmed AVM in one dead eagle
and suspects the disease in another esgle from
Lake Ouchita, Arkansas. SCWDS found AVM
in American coots a Lake Ouchita shortly
before the firg dead esgle was found. Avian
vacuolar myelinopathy firs was recognized as a
cause of eagle mortdity when it killed 29 bad
eagles at nearby DeGray Lake, Akansss, in the
winter of 1994-95. Since then, AVM has killed
a least 85 eagles in Arkansas, Georgia, North
Caodlina, and South Carolina  Eagles with
AVM exhibit difficulty or ingdility to fly or
wak and have extensve vacuolar lesons in the
white maiter of the centrd nervous system.
AVM can be confirmed only by microscopic
examination of bran tissue from a fresh
Specimen. The cause of AVM remans
undetermined despite extendve diagnogic and
research invedtigations. A naturd or manmade
compound is suspected because there has been
no evidence of viruses, bacteria, prions, or other
infectious agents, and the lesons are consstent
with toxicoss.

AVM dso has been deected in numerous
American coots snce 1996, and it was
suspected that eagles were acquiring AVM by
ingesting affected coots.  This hypothess was

SCWDS BRIEFS, January 2002, VVol. 17, No. 4

proven ealier this year when SCWDS
researchers  reproduced the disease in
unreleasegble, rehabilitated red-talled  hawks
that were fed tissues from coots with AVM
(SCWDS BRIEFS Voal. 17, No. 2). Additiona
gpoecies in which AVM has been confirmed
indude madlard and ring-necked ducks and
Canada geese. To date, AVM has not been
confirmed in mammas, and it remains unknown
whether the causative agent of AVM could
affect humans.  However, public hedth and
wildlife authorities recommend tha, as with any
gck wild anima, birds suspected of having
AVM could be conddered unfit for
consumption.

Eagle mortdity due to AVM has not been
documented esewhere this winter.  However,
AVM has been found by SCWDS and NWHC
in American coots agan this winter a dtes
where it has previoudy occurred, including
DeGray Lake, Arkansas, Lake Juliette, Georgig;
Woodlake, North Cardling; the Savannah River
Ecologicd Laboratory in South Caroling; and
Sam Rayborn Reservoir, Texas. Personnd from
SCWDS, NWHC, Arkansas Game and Fish
Commisson, Georgia Depatment of Naturd
Resources, South  Carolina  Department  of
Natural Resources, U.S. Army Corps of
Engineers, U.S. Fish and Wildlife Service, and
others are continuing cooperative efforts to
determine the cause of AVM, its source and
mode of trangmisson, and the gecies
susceptibility range. (Prepared by John Fischer)

U.K. Regaining FMD Free Status

On January 29, 2002, the Office Internetiond
des Epipoozties (OIE) agreed to restore the
United Kingdom's Foot-and-Mouth  Disease
(FMD) free datus without vaccination for the
purposes of internationd trade. This followed
the declaation on Jaway 15 that
Northumberland County is FMD  free
Northumberland was the last county to achieve
this datus following the United Kingdom's
nearly year-long beatle to eradicate FMD. The
OIE decison cleas the way for the United
Kingdom to resume trade in animas and anima



products for member countries of the OIE.
Trade redrictions placed on imports from the
United Kingdom by other countries likdy will
be eased following the OIE determination,
however they reman in effect until changed.
This declaration does not mean that al work on
the FMD problem is concluded, because some
premises have yet to be fully cdeaned and
disnfected. If secondary deaning and
disnfection is not undertaken on these premises,
they will have to remain under redtriction for 12
months.  In addition, some other redrictions
remain in place, such as access to a few hiking
footpaths that cross formerly infected premises.
Irdand, France, and The Netherlands, which
had cases linked to the United Kingdom,
reganed ther FMD free daus during
September 2001. Detalls of the outbreak and
associated regulatory issues can be found a web
dgtes for the United Kingdom Department for
the Environment, Food and Rurd Affars
(www.defra.gov.uk) and the OIE (www.oleint).

This outbresk dearly illustrates the impact that
FMD or other diseases can have when they gan
entry into countries where they do not occur.
Compared to the reaively smdl geographic
gze of the United Kingdom, its smdler
livestock industry, and fewer numbers of FMD-
susceptible wild animas, one does not need
much imagindion to recognize the problems
that FMD or other foreign anima diseases could
cause in the United States. The 2001 FMD
outbresk was contained and eiminated through
prompt and aggressve responses.  This event
should serve as an important lesson of the need
for congant vigilance for dedructive foreign
animal diseases. (Prepared by Randy Davidson)

Raccoon Roundworms — Public Health
Update

Baylisascaris procyonis is a common intesting
roundworm of raccoons that causes centra
nervous sysem disease, known as neurd larva
migrans, in many Species of birds and
mammds, induding humans A les svee
form of disease, cdled ocular lavd migrans,
affects vison. When a nonraccoon host ingests
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eggs passed in the feces of infected raccoons,
lavee migrate through viscerd organs and
frequently enter the spind cord and brain. In
2000, two human cases were diagnosed in
[llinois and Cdifornia Both boys, aged 222 and
17, had a higory of pica (the ingesion of
unnatural objects such as dirt and bark) which
has been common among previous human cases
of B. procyonis infection. One boy died
folowing a year-long coma while the other boy
remains severdly disabled. Five of the other 10
previoudy reported human neurological cases
have been fad. Surviving pdients have had
blindness, saizures, pardyss, and severe mentd
and phydcd retardation. Cases have been
reported mainly in children (9 mo — 6 yr) from
the Midwest, Northeast, and West Coast. In
addition, dozens of ocular larval migrans cases
have been reported, with clinical presentation
ranging from mild sght loss to blindness.

Many other species of roundworms can cause
larvd migrans. Larvee of the common dog and
cat roundworms, Toxocara canis and T. cati,
undergo  migration through viscerd  organs,
gmilar to Baylissscaris spp.  Although T. canis
is the most common cause of lava migrans in
humans, this paradte rardly enters brain tissue
and is much less pathogenic than Baylisascaris.
Exposure of children to Toxocara is common,
and the prevadence of antibodies in humans is
30% in some areas of the United States. Other
Baylisascaris sop. that can cause larvd migrans
in domesic and wild animds incude B.
columnaris of skunks, B. melis of badgers, and
B. transfugain bears

In addition to human cases, neurd lavd
migrans caused by B. procyonis has been
reported in more than 90 species of mammas
and birds, and extensve losses have been
documented in domestic and research animds.
Outbreaks have been documented in prarie
dogs, rabbits, guinea pigs, chickens, and
pheasants in research and commercid facilities.
All of the bobwhite quall kept in a pen
previoudy occupied by infected pet raccoons
died from lavd migrans Recently, B.
procyonis larval migrans killed a group of 10



pet parots. All of these cases resulted from
usng litter, pens, or feeds contaminated by B.
procyonis eggs in raccoon feces. Some animdls,
such as opossums, domestic livestock, cats, and
raptors, appear somewhat refractory to
infection.

Baylisascaris lavd migrans has been diagnosed
in numerous species of free-ranging wildlife
including beavers, coyotes, foxes, mice, rabhits,
squirrels,  woodchucks, woodrats,  bobwhite
quail, herons, mourning doves, oms, and wild
turkeys. Infected animas exhibit a range of
neurologicd signs.  Many woodchucks in New
Yok with B. procyonis lavad migrans
origindly were submitted as rabies suspects due
to abnorma behavior. Mogt previous reports of
wildlife cases of Baylissscaris lavd migrans
have been sporadic events in dngle or smadl
groups of animds, dthough 25% mortdity was
edimated for a cottontail rabbit population in
Virginia  Currently, the impact of Baylisascaris
lavd migrans on wildife populations is not
known. Fatal cases aso have been diagnosed in
wildlife rehabilitation centers where  animds
were housed in cages that previoudy contained
raccoons.

Prevention of B. procyonis infection in humans
is important because of the grave prognoss for
infected individuds and the lack of effective
treatment. Areas endemic for B. procyonis can
quickly become highly contaminated as about
70% of adult raccoons and more than 90% of
juvenile raccoons may be infected, and an
infected raccoon is capable of shedding 2 to 10
million eggs per defecation. The eggs of B.
procyonis ae extremedy resgant to common
disnfectants (eg., bleach, quarternary
ammonium, chlorohexidineg) and environmenta
conditions and can survive in the soil for years.
Heat (boiling water or fire) and very strong lipid
solvents (50/50 solution of xylene and absolute
dcohol) are the mogt effective ways of killing
B. procyonis eggs, but the latter is not safe for
fild us2  Minimizing raccoon access is criticd
to prevent contamination of premises, bedding,
or feed with raccoon feces. Any bedding or
feed sugpected of being contaminated with
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raccoon feces should be burned. Pens
previoudy used to house raccoons at research or
rehabilitetion faciliies should be thoroughly
decontaminated before the addition of any other
animals, and keeping raccoons as pets should be
discouraged. (Prepared by Michael Y abdey)

CSF Control TargetsWild Boars

Classcd swine fever (CSF), dso cdled hog
cholera, is a severe disease of swine caused by a
pedivirus in the family Haviviridee.  Although
eradicated from the United States in the 1970s,
CSF remains a gSgnificant problem in domegtic
swine around the world, and its recurrence in
the United States could be economicdly
devadtating. In some European countries, wild
swine (cdled European wild boars) play a role
in the epidemiology of CSF, and some disease
control measures are targeted at these animals.

The origin of CSF is uncertain, but by the
1860s, the disease was widespread in Europe
and America  The United States launched an
eradication program in 1961 and the last case
was reported in 1976. However, CSF remains a
codly problem to swine producers in severd
countries in Centrd and South America, the
Caribbean, Ada, and Europe, as wdl as a
potentia threat to the United States.

In 1980, the European Union indituted
measures with the goad of CSF eradication.
Control  drategies in  domedtic swine include
depopulation of affected and suspect animals,
aurvellances, and  redricion  of  animd
movements.  Efforts aso have been made to
control CSF in wild boars because endemic
infections or disease outbreaks have been
identified in boar populations in pats of
Austria, France, Germany, Itay, Sovakia, and
the Ukrane. In Gemany, wild boars ae
regarded as a primary risk factor for infection of
domestic swine.

Since 1998, the European Commisson has
promoted selective hunting to control CSF in
wild boas.  Under this protocol, hunting is
discouraged when an outbresk is firgt identified



in order to reduce potentiad dispersd of infected
anmds  After 6 months, sdective hunting of
young pigs may be employed to reduce the
susceptible  population. Reduction of older
animds in the affected population is regarded as
unnecessaty  because they most likedy have
devdoped  immunity. These  management
methods reportedly eliminated a 1998 outbreak
inwild boarsin Switzerland.

The European Commisson dso advocaes
targeted vaccindgion campaigns among well-
defined wild boar populations ~ Vaccination
campaigns will last a least 2 years Additiond
objectives include minima seroconverson rates
of 80% in popuations of 1,000 animas and
60% in populations of 500. In a German field
tid in the mid-1990s, orad vaccine was
adminigered to wild boars via bats.  Bat
uptake ranged from 85 to 100%, and
seroconverson rates among animas older than
2 yeas ranged between 63.2 and 100%.
However, seroconversion rates were only 44%
anong animas under 1 vyear, even dfter
digtributing vaccine-laden ord baits four times.

Additiond dudies have shown that domestic
pigs veccinated with the ord C-dran vaccine
dill become viremic and shed virus after
chdlenge with CSF virus, but vird spread to
unveccinated animals was decreased.  Severd
recent sStudies have been devoted to
development of “marker vaccines’ tha would
dlow the didinction between vaccinated and
nauraly infected pigs  Although sife, the
effectiveness of one candidate vaccine was less
than idea because transplacentad infection was
decreased but not diminated. An effective
marker vaccine and companion serologic test
are dedrable components of CSF control and
gradication drategies, thus their development
remains an area of active research. (Prepared by
LauraKdley)

Maternal Antibodies and Innate Resistance
toHD

Hemorrhagic disease (HD) is one of the mogt
important  infectious diseases of white-talled
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deer. Spaidly, HD is not uniformly distributed
throughout the United States.  Epizootics in
northern  latitudes ae  infrequent  and
characterized by severe clinicad disease and
mortality, whereas epizootics in  southern
latitudes are more frequent and often result in
mild or ingpparent infections. In some aress,
such as Texas, disease is extremdy rare, but
antibody testing indicates that a high proportion
of adult deer are routindy exposed to both
epizootic hemorrhagic dissese (EHD) and
bluetongue (BT) viruses (SCWDS BRIEFS Val.
8, No 4). It is thought that this represents a case
of enzootic dability where the viruses and host
have achieved a near-perfect balance. It has
been hypothesized that this may be due to innate
host redgsance and/or protection of fawns
through maternal antibody transfer. Last year,
we invesigated both of these hypotheses at
SCWDS.

In the spring of 2000, white-tailed deer fawns
were obtained from an outdoor white-tailed deer
research facility operated by the Texas Parks
and Wildlife Depatment. All of the favns had
maternd  antibodies to EHD and BT viruses,
supporting the theory that this represented a sSte
of enzootic gability. These favns were moved
indoors a the Universty of Georgia, and blood
sanples were collected from them weekly.
Maternd antibodies to EHD and BT viruses
could not be detected in fawns after 13-18
weeks of age. Fawns that remained outdoors in
Texas never had dlinica sgns of HD, but by
October, when most favns were over 18 weeks
old, they had devated antibody titers to EHD
and BT viruses suggedive of natura exposure.
More ggnificantly, EHD viruses were isolaed
from 18% of these fawns confirming that EHD
and BT viruses were circulating in the absence
of disease. These data suggest that subclinica
infection by EHD and BT viruses occurs a this
dte despite the presence of materna antibodies.
This suggests that passve trander of maternd
antibodies may be a factor in the maintenance of
enzootic ability of EHD and BT viruses a this
location.  These data did not exclude the
posshility that these deer dso may have innate
resistance to these viruses,



To test the theory of innate resstance, additiona
fawvns were acquired from Pennsylvania.  When
dl  maend antibodies had compledy
disappeared, subsets of fawvns from both Texas
and Penngylvania were experimentdly infected
with  EHD virus, serotype 1 (EHDV-1), and
other subsets were experimentdly infected with
EHD virus, serotype 2 (EHDV-2). Deer were
cosly monitored, and physcd examindion,
clinicd peahology, and cdotting profiles were
used to assgn each der a dinicd disease
severity score. These scores were dramaticaly
higher for Pennsylvania deer than for Texas
deer infected with EHDV-1 and -2. Clinicd
disease was absent or mild in Texas deer, but in
the Pennsylvania deer EHDV-1 and -2 infection
caused 100% and 20% mortdity, respectively.
Viremia and humord immune response were
gmilar in both groups of deer, suggesting that
der from this gdte in Texas have innae
resstance to clinica disease caused by infection
with EHDV-1 and -2. Despite this innate
resgance to clinical disease, these der dill
became infected and could serve as virus
amplifying hogsin a naturd setting.

Of these two findings, innate resstance to EHD
may be more important in mantaining enzootic
dability in this area.  Demondration that deer
populations of different geogrgphic  origins
differ in ther innate resistance to EHD las even
greater  implications. Genetic  differences in
resstance to EHD may be respongble for the
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severe HD epizootics in the northern latitudes
compared to the milder outbresks in the
southern latitudes.

Genetic differences in resstance to EHD dso
have implications concerning the trandocation
of white-talled deer. Deer in Texas experience
frequent and intense exposure to EHD and BT
viruses, and over time this exposure probably
has sdected for ressance to HD in this
population. Conversdly, deer in more northern
latitudes are not congtantly exposed to these
viruses and therefore have not experienced this
sdection pressure.  In light of this it makes
sense that SCWDS often receives reports about
deer trandocated into southern dates from
northern laitudes dying of HD while sympatric
native southern deer are unaffected. Deer
trandocated from northern latitudes that pass on
thelir genes before dying of HD may actudly be
diluting a beneficid disease resgtance trait that
has evolved over time in native southern deer.
The idea that disease resstance can vary within
a gpecies depending on the anima’s gendtic
makeup now highlights the concern that anima
trandocation may not only introduce unwanted
pathogens into an aea but adso introduce
unwanted genetic materid into a population.
(Prepared by Joe Gaydos)
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