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A Closer Look at Diseases in Wildlife

Wildlife-Livestock Disease

| nter actions

by Victor F. Nettles
Southeastern Cooperative Wildlife Disease
Study, College of Veterinary Medicine, The
University of Georgia, Athens, GA

Anima health is an important
issue for agricultural industries
and wildlife conservationists.

Both groups have

may
pact their animals,

Fl and each group
F has apprehension
Vic Nettles  a@bout possible

disease introduc-
tion from the other's animals.
From the livestock/poultry pro-
ducer's perspective, there are mul-
tiple concerns about the perceived
or actual presence of diseases in
wildlife. A recent USAHA news
release gave the cost of disease to
producers at $1 billion annually,
so there is much to be feared.
When a disease moves from wild-
life to domestic animals, there is
the direct threat due to morbidity
and mortality, and the accompa-
nying economic losses. Addition-

a financial losses occur through
quarantines, special husbandry
practices (fencing, closed housing)
required to segregate wildlife from
domestic animals, surveillance
programs, vaccination, etc. Also,
there may be loss of export mar-
kets due to endemic in-

ggr;ge{]g?,v Cha”enges fections in wildlife, even
various and when domestic animals

are not infected. A re-

diseas?n_ Opportunitiesverse economic threat

also can occur when pub-
lic grazing is denied to livestock
owners because of a real or per-
ceived disease threat to wildlife
from domestic stock.

Wildlife conservationists, in-
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by John Fischer, Special Edition Editor
Southeastern Cooperative Wildlife Disease
Study, College of Veterinary Medicine, The
University of Georgia, Athens, GA
Diseases in free-ranging wild-
life command increasing attention
each year from animal and public
health authorities,
wildlife managers,
livestock produc-
ers, and the gener-
a public. This
subject is no
stranger to the
USAHA newslet-
: ter. Wildlife-
John Fischer rel ated topics ap-
pearing in recent newsletter issues
include brucellosis in the Greater
Yellowstone Area, wildlife as
pects of animal disease emergency
management, and regulatory au-
thority over wild animals harbor-
ing significant pathogens. In fact,
it is nearly impossible to pick up a
copy of the newsletter that does
not contain at least one mention of
diseases in wild animals. More
often, wildlife disease topics come
up in the President's Corner, re-
giona reports, and other regular
columns, as well as in individual
articles.

This special issue of the news-

letter is devoted entirely to diseas-
esin wildlife. The author list rep-
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President’'s Corner

VER the past 14 months,
Othe United States Animal

Health Association has
undertaken the development and
publication of special editions of
our newsletter
to address, in
depth, issues
of great impor-
tance to USA-
HA member-
ship and to our
nation.

The first
specia edition,
published in
June of this
year, focused on foreign animal
diseases and the urgent facility
needs of our national laboratories
in Ames, lowa. This specia edi-
tion is focused on diseases in
wildlife.

As we work to complete our

k

Bob Hillman
President, USAHA

national disease control programs
in brucellosis, tuberculosis and
pseudorabies, it has become evi-
dent to al that the presence of
these diseases in wild and fera
animals will have a dramatic im-
pact upon our ability to eradicate
the diseases from the United
States.

In addition to the above diseas-
es, there are many other avian
and animal diseasesthat are trans-
missible among domestic and
wild or feral species. The poten-
tial for importation of exotic or
foreign diseases or agents in im-
ported wildlife is a vital concern
to anima health officials, indus-
tries and wildlife managers.

Some USAHA committees
have discussed and deliberated on
the wildlife/domestic livestock
disease interface issues for a
number of years. Last year at our

annual meeting, wildlife diseases
and the livestock/wildlife inter-
face were topics for one of our
general sessions.

This special edition will focus
on many of the issues that con-
front us as we work to find ways
to address diseases in wildlife.
We hope it will also serve to il-
lustrate that we must all work to-
gether if we are to successfully
address the wildlife disease and
wildlife/livestock interface is
sues that confront us if we are to
be able to control, then eliminate
important diseases from wildlife.

| want to thank Dr. John Fis-
cher for his hard work in identi-
fying authors, organizing and de-
veloping the content of this
special edition and Dr. Dick
McCapes for digitally creating
this edition for printing and post-
ing on our webpage.

Strategiesto Address Diseases in Wildlife

by E. Tom Thorne
Wyoming Game and Fish Department
Cheyenne, WY

Although the same basic meth-
ods are used to study, diagnose,
and manage diseases of domestic
animals and wild
animals, manag-
ers of diseases in
wildlife face diffi-
culties that are
relatively  unim-
portant to domes-
tic animal disease
managers. Some
of these difficul-
ties are inherent
in the wild nature of free-ranging
animals, while others relate to a
lack of knowledge and/or tools to
effectively manage diseases of
concern.  These problems are
compounded by varying percep-
tions of ownership and manage-
ment jurisdiction. Public involve-
ment is another potential factor

Tom Thorne
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because wild animals capture the
interest of diverse constituencies,
including some advocacy groups
that have little concern for the
health of domestic animals.

Detecting and treating disease

in wildlife can be very difficult.

L

Surveillance by serologic tests is

feasible, but may be expensive
and time-consuming due to diffi-
culties in obtaining sera from
hunter-killed animals, and retest-
ing of “suspect” animalsusualy is
impossible. Sensitivity and speci-
ficity of serologic tests developed

for domestic animals often are un-
known when used on wild ani-
mals. Few wild animals are indi-
vidualy marked for re
identification, and recapture is
problematic. Many wild animals
are migratory and they never re-
spect jurisdictional boundaries or
property lines. Carcasses of wild
animals frequently are recycled
back into the environment before
they are located and examined;
consequently, a disease outbreak
might not be detected until quite
advanced. Compared to most do-
mestic animals, live wild animals
are intractable, and restraint may
induce a spectrum of perturba-
tions, such as capture myopathy;
physiologic stress may confound
diagnostic and disease manage-
ment procedures. Moreover, it is
rarely possible to capture all, or
even amajority, of al the individ-
uals in a free-ranging population.
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Epizootic Hemorrhagic Disease of Deer’

by David Stallknecht
Southeastern Cooperative Wildlife Disease
Study, College of Veterinary Medicine, The
University of Georgia, Athens, GA
Hemorrhagic disease (HD) is
the most significant infectious dis-
ease of white-tailed deer in North
America. The
closely related epi-
zootic hemorrhag-
ic disease (EHD)
and  bluetongue
(BT) viruses are
the etiologic
agents of HD.
Dave Stallknecht The EHD Sero-
group in the genus
Orbivirus and the family Reoviri-
dae includes 10 serologically dis-
tinct vector-borne viruses. Two of
these, EHD virus serotype 1
(EHDV-1) and serotype 2
(EHDV-2) are present in North
America. Clinical disease asso-
ciated with EHD vira infections
also has been reported in other na-
tive ungulates including mule

deer, pronghorn, and bighorn
sheep. Like the BT viruses, the
EHD viruses are transmitted by
biting midges including Culi-
doides sonorensis, C. insignus,
and other Culicoides species.

is highly variable, ranging from
subclinical infection to acute
death and this variation is region-
aly predictable. In areas where
these viruses are enzootic, such
as the coastal plain from South

Through Carolina to
the continued Texas, anti-
support  of body preva-
state wildlife lence is high
agencies, the and reports
U.S Fish and of deer mor-
Wildlife Ser- tality are
vice, and the generally
United States low. In con-
Department trast, signifi-
of  Agricul- cant morgali-

ignifi- t often
g;l'inret, pfoggrr]g; Hemorrhagic disease distribution in the U.S. O%:CUI’S when
has been deer are in-

made in understanding the epi-
demiology of the EHD viruses. It
is known that clinical disease is
seasonal, occurring in late summer
through the fall. The response of
white-tailed deer to EHD viruses

fected in epizootic areas in the
midwest, Appalachian, and mid-
Atlantic states where antibody
prevalence generaly is low. In
enzootic areas, HD may occur an-

| Page 7, Col. 3 |

MlchaeIW Miller
Colorado Division of Wildlife, Fort Collins, CO
and
Elizabeth S. Williams
Wyoming Diagnostic Laboratory, Laramie, WY
Although many animal health
and media professionals regard it
as a new or emerging disease,
“chronic  wasting
disease” (CWD)
was first recog-
‘ nized by biologists
in the 1960s as a
disease syndrome
of captive deer
4 held in severa
wildlife research
facilities Iin  Ft.
Callins, CO. Origindly believed
to be a nutritional malady, CWD
was not recognized as a transmis-
sible spongiform encephal opathy
(TSE) until a decade later. CWD
soon was identified in captive deer
and ek from wildlife research fa-
cilities near Ft. Collins, Kremm-

= e

Beth Williams

ling, and Meeker, CO, and Wheat-
land, WY, as well as in at least
two zoological collections. By
the 1980s, CWD had been docu-
mented in free-ranging deer and
elk in northeastern Colorado/
southeastern Wyoming. In the
1990s, CWD was diagnosed in
privately owned elk on game
ranches in five western states and
Saskatchewan. By 2000, free-
ranging mule deer with CWD had
been detected in Nebraska and
Saskatchewan.

The true origin of CWD re-
mains a mystery. Although CWD
was first diagnosed in captive re-
search cervids, the original source
(or sources) of CWD in either
captive cervids or free-ranging
cervids is unknown.  Whether
CWD in research animals really
preceded CWD in the wild, or
vice versa, is equaly uncertain
and probably never will be deter-

mined.

Chronic wasting disease is
relatively rare in wild cervids,
and its geographic distribution is
quite limited. Fewer than 250
naturally occurring cases of clin-
ical disease, mostly in captive re-
search and free-ranging mule
deer, have been documented in
10 contiguous counties in north-
eastern Colorado and southeast-
ern  Wyoming. The CWD-
positive mule deer recently
found in Nebraska and Saskatch-
ewan did not show clinical signs
of CWD. Although clinical dis-
ease doesn't appear to be com-
mon, the number of cases detect-
ed has increased in recent years.
This trend may be explained by
increased vigilance by wildlife
and anima health officials, the
wildlife farming industry, and
the public in reporting cases, but
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M ycoplasmal Conjunctivitis
In Wild House Finches

by Barry K. Hartup
School of Veterinary Medicine
University of Wisconsin
Madison, WI
An epidemic of conjunctivitis
with associated mortality in house
finches (Carpodacus mexicanus)
was first de
j scribed in Febru-
I“ ay 1994 from
. northern Virginia
and Maryland.
House finches are
canary-sized
songbirds native
to the western
U.S. that werein-
troduced on
Long Idand, NY, in 1940 and
since have expanded their eastern
range throughout the eastern and
midwestern United States and
Canada. By

Barry Hartup

severa weeks. The prolonged
clinical course of the disease is
believed to result in significant
mortality from secondary causes
such as predation or accidental
death (window strikes). The dis-
ease has had a profound impact
on the population dynamics of
house finches. Within 5 years,
the eastern house finch popula-
tion has decreased by as much as
60 percent in many areas, a loss
of 100 to 200 million individuals.

Host specificity is a hallmark
of mycoplasma-host relationships
and house finches are apparently
the primary host of this previous-
ly unrecognized MG strain of
wild songbirds. MG isolates ob-
tained from finches across the
disease range are geneticaly in-

distinguishable,

1996, the con-
junctivitis  epi-

demic had
spread from
suburban Wash-
ington, DC,
throughout the
entire  eastern

range of house
finches, from
Florida to Que-

but they differ
from vaccine or
disease strains
of MG in do-
mestic  poultry.
Occasiondly,

spillover of MG
from house
finches to other
common  spe-
cies occurs at

bec and as far
west as Missouri. The clinica
signs and behavior in affected
finches include swollen or crusted
eyelids, debilitation and a propen-
sity to remain on or around bird
feeders. The causative agent of
the conjunctivitis, Mycoplasma
gallisepticum (MG), was later iso-
lated from affected house finches
across the eastern United States.

In house finches, conjunctivitis
and upper respiratory disease de-
velop within 10-14 days of infec-
tion, and are accompanied by
weight loss and debilitation de-
gpite access to abundant food
sources. Resolution of clinical
disease has been documented in
wild individuals, but often takes
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bird  feeders.
Since its discovery, the house
finch strain of MG has been iso-
lated from wild American gold-
finches (Carduelis tristis), a pur-
ple finch  (Carpodacus
purpureus), evening grosbeaks
(Coccothraustes  vespertinus),
pine grosbeaks (Pinicola enuclea-
tor), and a blue jay (Cyanocitta
cristata) that was reared at areha
bilitation facility where infected
house finches were maintained.
Domestic chickens exposed to the
house finch strain produced anti-
bodies to MG, but clinical disease
was mild and rare.

In poultry, MG is transmitted
primarily through direct contact
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Bovine
Tuberculosis
In Michigan's
Deer

by Stephen M. Schmitt

Michigan Department of Natural Resources
Rose Lake Research Laboratory

East Lansing, Ml

Since 1994, Michigan has rec-
ognized a problem with bovine tu-
berculosis (TB) in wild white-
talled deer in 12
counties in north-
eastern lower
Michigan. Throu-
gh June 2001,
more than 67,000
| free-ranging deer
®% /| have been exam-
Steve Schmitt ined and 340 have

been positive for
Mycobacterium bovis. The bacte-
rium has been found in other free-
ranging wildlife including 13
coyotes, 4 black bears, 2 raccoons,
2 opossums, 2 bobcats, and 2 red
foxes. In 2000, bovine TB was
found for the first time in a wild
elk in the affected area of north-
eastern Michigan. The disease
also was detected in 1997 in cap-
tive deer in a hunting enclosure
that subsequently was depopul at-
ed. Since 1998, bovine TB has
been found in 16 cattle herds, re-
sulting in reclassification of Mich-
igan’s TB status.

Recognizing the potential eco-
nomic and public health conse-
guences of bovine TB to Michi-
gan, the governor issued orders to
eradicate M. bovis from the state.
Unfortunately, the situation is
unique because bovine TB never
has been self-sustaining in a free-
ranging cervid population in
North America. Control programs
for bovine TB in wild deer do not
exist, and there is much about bo-
vine TB in deer that is unknown.

Page 10, Cal. 2




Wildlife Rabies Control

Problems and
possibilities
by Dennis Slate
USDA, APHIS, Wildlife Services
Concord, NH

Rabies control in the U.S. be-
came more complex 40 years ago
when wildlife surpassed domestic
dogs as the principal reservoir of
rabies virus. Several wild carni-
vore and insectivorous bat species
currently account for 90 percent
or more of the 7,000-9,000 rabid
animals reported annually. Rabies
occurs in wild reservoirs as dis-
tinct variants adapted to individu-
al species, athough spillover to
other species occurs. There are
three skunk variants that occur in
the upper Midwest, the southern
plains, and in California; two gray
fox variants that occur in Texas
and Arizona; and an arctic fox
variant that occurs in red foxesin
the northeastern United States
(and in arctic foxesin Alaska). A
single raccoon strain now occurs
from Alabama to northern Maine
and has spread as far west as
northeast Ohio, and a canine vari-
ant has spilled over into coyotes
in south Texas. In addition to
these terrestrial variants, there are
several strains of bat rabies.

Parenteral vaccination strate-
gies that greatly reduced dog ra
bies obviously are not directly ap-
plicable to the wild species that
currently comprise the major ra
bies reservoirs in the United
States. The varying ecological,
behavioral and biologica attrib-
utes of several wild rabies vectors
have introduced new challenges
that underscore the need for vete-
rinary medical, wildlife, and pub-
lic health professional s to collabo-
rate in rabies control efforts.
Programs targeting wildlife re-
quire input and approval from
state wildlife agencies with regu-
latory and management responsi-
bility for most wildlife rabies vec-

tor species. Furthermore, manage-
ment decisions affecting wildlife,
a public resource, are shaped in
large part by public attitudes.

In spite of these complexities,
considerable advances have been
made in wildlife rabies control
technology with oral rabies vacci-
nation (ORV) showing the most
promise. The ORV concept origi-
nated at the Centers for Disease
Control and Prevention in the
1960's. ORV field trials were
conducted to control fox rabies in
Switzerland, France, and Belgium
in the late-1970's to the mid-
1980's. Asaresult of these trials,
ORV programs have been imple-
mented in several European coun-
tries. In North America, Ontario
has enjoyed success toward elimi-
nation of the arctic fox rabies vari-
ant in red foxes since ORV began
in the late 1980’s. Although ORV
in the Unites States has lagged be-
hind European and Canadian pro-
grams, steady progress has been
made since initial field trials with

5

V-RG (recombinant vaccinia
rabies glycoprotein vaccine) were
conducted in Virginia and Penn-
sylvaniain the early 1990's.

Currently, Rabora V-RG® is
the only ora rabies vaccine ap-
proved for field use in the United
States.  Although progress has
been made with ORV in some
species, Raboral V-RG® is not
immunogenic in skunks, and there
is no practical system for vacci-
nating wild bats. Nevertheless,
Raboral V-RG® has been used
since 1995 in south Texas to suc-
cessfully suppress canine rabiesin
coyotes; the vaccination zone now
has been compressed to a 30-mile
wide maintenance corridor. ORV
also is being applied to control a
gray fox rabies outbreak in west
central Texas. To prevent the fur-
ther spread of raccoon rabies in
the northeastern United States,
there are vaccination zones that
interface with large bodies of wa-
ter or mountains extending from
Vermont along the Canadian Bor-
der through northern New Y ork to
Lake Ontario, on the Niagara
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Wildlife Rabies Control
from page 5

frontier between New York and
Ontario, and in northeast Ohio
from Lake Erie south to the Ohio
River. Portions of these vaccina-
tion zones began in the mid-
1990’s; most have been in place
since 1998. Additionally, there
are smaler ORV projects de
signed to determine if vaccination
barriers can prevent rabies from
entering specific areas (Cape Cod,
MA) or if rabies case frequency
can be greatly reduced or elimi-
nated from areas where rabies is
enzootic (Cape May, NJ; Anne
Arundel County, MD; Fairfax
County, VA; and Pinellas County,
FL).

Meetings have been held in
several northeastern U.S cities to
discuss plans to potentially ex-
pand ORV programs to prevent
the spread of raccoon rabies be-
yond the barrier in Ohio and on
into populated regions of Quebec
and Ontario, Canada. Representa-
tives attended these meetings
from states and provinces actively
involved in ORV projects. Partic-
ipants recognized the following
needs. 1) expand vaccination
zones aong the Canadian border
with New York and Vermont and
initiate ORV in the upper Connec-
ticut Valley to contain the north-
ward spread of raccoon rabies; 2)
extend the current Ohio vaccina
tion zone into West Virginia to
prevent raccoon rabies from
spreading west; and 3) provide ad-
ditional cooperative federal fund-
ing to assist Texas in restoring the
ORV gray fox project to its previ-
0ous scope.

Strong support to address these
needs led to increased Wildlife
Services federal appropriation for
rabies control in FY 2001, as well
as the release of $4.2 million in
Commodity Credit Corporation
funds for specific ORV rabies
control in 2001. Wildlife Services
and its state, federal and universi-
ty cooperators are working to en-
sure that ORV efforts go forward
with an adequate program evalua-
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tion component. The long-term
goals are to prevent raccoon ra-
bies from infecting broader re-
gions of the United States and
Canada and contain the gray fox
outbreak in Texas. If successful,
collaborators plan to explore
elimination strategies for these ra-
bies variants.

ORV aimed at raccoons, gray
foxes and coyotes will not solve
all existing rabies problems. Vac-
cination currently is not an option
to control skunk or bat rabies in
the United States. Therefore,
ORV must be considered as an
adjunct to more conventional ra-
bies control strategies including
education, pre-exposure vaccina-
tion for groups at occupational
risk, post-exposure treatment, pet
vaccinations, case investigations,
diagnostic support and sSite-
specific wildlife management to
minimize contact between vector
species and people and thelir pets.
However, ORV does offer prom-
isein reducing risk and the cost of
living with raccoon, gray fox and
coyote (canine) rabies over broad-
er geographic areas. Continued
success with ORV will hinge, as
it currently does, on public sup-
port and effective cooperation and
coordination among multiple dis-
ciplines. Elimination of selected
rabies variants may be practical in
the future, but likely will require
improved understanding of rabies
dynamics in wildlife, accurate
surveillance, and the technical

everyone or belonging to no one.
Some people believe wild animals
are capable of overcoming diseas-
es on their own if we simply re-
store the balance of nature or re-
move domestic animals and they
guestion the desirability of man-
agement of disease in wildlife.
This philosophical obstacle to dis-
ease management is seldom en-
countered regarding domestic ani-
mals. Desirability of wildlife
disease management is complicat-
ed further in western states with
large public land holdings. These
factors and others make disease
management considerably more
difficult with wild animals. If
such factors are taken into consid-
eration, however, attempts to
manage important wildlife diseas-
es may be more effective.

There are three mgor reasons
to control diseases in wild ani-
mals. Diseases have deleterious
effects on wild species considered
important to man; pasteurellosis
in bighorn sheep and hemorrhagic
disease in white-tailed deer are
examples. Diseases can constitute
threats to human health; brucello-
sis in elk and bison and bovine
TB in white-tailed deer are exam-
ples. Diseases can threaten health
of domestic animals; again brucel-
losis and bovine TB are examples.

Wildlife disease management
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With respect to disease control,
vaccines and delivery systems de-
veloped for domestic animals may
not be safe, effective, or suitable
for wild animals.

There is a unigue human factor
relative to disease management
with wild animals. While there is
strong persona or economic in-
centive to control diseases of do-
mestic animals, wild animals of-
ten are regarded as belonging to
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Strategies
from page 6

strategies are based upon manipu-
lation of the host, the agent, the
environment, and/or human activ-
ities. Controlling the causative
agent of a disease or its vector is
the most direct strategy. A dis
ease eradication program has an
ultimate objective of time- and
place-specific elimination of a
causative agent. The screwworm
program eliminated the fly in the
southern United States and Mexi-
co. Although this highly success-
ful program was intended primari-
ly to benefit domestic animals, it
also greatly reduced screwworm-
induced losses of deer, especialy
fawns.

Manipulation of host popula
tions for disease management can
occur through restrictions on dis-
tribution, selective remova (i.e.,
culling) of infected animals, and
reduction of population density.
Disease- and host-specific factors
may influence the potential effica-
cy of respective strategies. Popu-
lation manipulation is generaly
intended to reduce or prevent dis-
ease transmission; but at its ex-
treme, which is depopulation, it
may eliminate a disease. Disease
management through treatment or
immunization may have applica-
tion under certain circumstances.
Treatment of wild animalsis rare-
ly attempted, but has occasionally
been used with individuas or
small populations of species at
risk or of critical concern. Immu-
nization of wild animals may have
greater utility under appropriate
conditions, but requires safe and
effective vaccines and delivery
systems that will reach a suffi-
ciently large portion of the popu-
lation to protect exposed individu-
als and/or reduce transmission.
Vaccination of free-ranging ek to
control brucellosis in Wyoming is
an example asis oral rabies vacci-
nation of wild carnivores at select-
ed locations.

Environmental and habitat
modifications are strategies that
may be used to manage diseases

in wild animals. Objectives gen-
eraly are to reduce survival of
specific disease agents or vectors,
or lower population densities and
reduce transmission rates. Habitat
modifications usually do not pro-
duce rapid results, but the effects
generaly arelong lasting. Habitat
enhancements to disperse bighorn
sheep in winter serve to reduce
disease transmission.

Finaly, diseases of wild ani-
mals may be managed by influ-
encing human activities. The best
example is taking measures to
prevent movement or introduction
of diseases through translocation
and reintroduction of free-
ranging, captive, or domestic ani-
mals. Specifically, some western
states have restrictions on translo-
cation of white-tailed deer from
the east to prevent introduction of
meningeal worm (Parelaphos-
trongylus tenuis) to the west.
Other human practices, such as
extensive supplemental feeding or
baiting of deer, have been asso-
ciated with disease problems such
as bovine tuberculosis of wild
deer in Michigan, and manage-
ment strategies include bans on
these activities. Of greater long-
term importance may be modify-
ing public opinion through educa-
tion and information programs to
improve acceptance of disease
management in wild animals.

In summary, many important
wildlife disease problems may be
successfully managed for the ben-
efit of both wildlife and livestock
interests. Success will depend on
sharing both responsibility and
support for such management
among a broad range of agencies
and constituencies, on setting rea
listic goals and timetables for dis-
ease management in free-ranging
populations, and on recognizing
and overcoming technical chal-
lenges unique to managing the
health and viability of vauable

wildliferesources.

Epizootic Hemorrhagic
Disease of Deer
from page 3
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nually or in 2- to 3-year cycles
that are somewhat predictable. In
epizootic areas, HD occurs spo-
radically in 8- to 10plus-year in-
tervals. It is apparent from sero-
logic data and viral isolates from
clinically affected animals that
most of the recent HD outbreaks
in the eastern United States were
due to EHD rather than BT virus-
es. In addition, the EHD viruses
appear to have a wider distribu-
tion than the BT viruses that are
primarily associated with deer
populations of the coastal plains.
Investigations of recent HD out-
breaks and improvements in our
diagnostic capabilities to detect
BT and EHD viruses from infect-
ed wildlife have provided a
wealth of EHDV-1 and EHDV-2
isolates for anaysis, and studies
are underway to elucidate the mo-
lecular epidemiology of the virus-
€s.

There are few management op-
tions for HD in deer. However,
understanding regional population
impacts and the predictability of
HD outbreaks may be useful to
wildlife managers. With this in-
formation, HD mortality can be
factored into deer management
plans to adjust annua deer har-
vests or to insert HD-related mor-
tality estimates into the population
models used in long-term deer
popul ation management.

EHD viruses can be associated
with two additional problems re-
lating to wild ungulate species.
The first potentia problem in-
volves endangered ungulate man-
agement; the second real problem
involves the movement of captive
white-tailed deer. In both cases,
the movement of susceptible ani-
mals from epizootic or EHD vi-
rus-free regions to enzootic HD
regions can result in severe dis-
ease or death. There is circum-
stantial evidence that either BT or
EHD viruses were partialy re-
sponsible for disappearance of

Page 8, Cal. 1

USAHA Newsletter,Vol. 28, No. 5, October 2001




8

Epizootic Hemorrhagic
Disease of Deer

from page 7

desert bighorn sheep in Texas.
This scenario is much clearer in
the case of captive white-tailed
deer. Each year, privately owned
deer from northern states are
moved to southern states and
many of these deer die during
their first exposure to an EHD or
BT virus. Native animals in the
same area generally are mildly af-
fected or totally unaffected. This
variation in susceptibility may be
the result acquired immunity, in-
nate immunity, or both.

Past and current studies have
been designed to examine the im-
munity of white-tailed deer to the
HD viruses. Investigations were
conducted to understand the po-
tential role of acquired immunity,
and results suggest that there is
some cross protection when EHD
virus-infected animals are chal-
lenged with a different EHD sero-
type. However, there appears to
be no protection associated with
previous exposure to an EHD vi-
rus and subsequent challenge with
a BT virus. The possibility of in-
nate immunity currently is being
investigated in EHDV-1 and
EHDV-2 chalenged deer from
Texas (an endemic area) and
Pennsylvania (an area that gener-
aly is free of the EHD viruses).
Deer are extremely susceptible to
infection with both EHDV-1 and
EHDV-2 and it is reasonable to
assume that over time these virus-
es have provided a strong selec-
tive force in the evolution of this
Species.

Disease in livestock is a grow-
ing concern associated with the
EHD viruses. Unlike the BT vi-
ruses, EHD viruses are not asso-
ciated with disease in sheep; how-
ever, it has long been suspected
that EHD viruses may cause a
bluetongue-like disease in cattle.
Most recently, EHDV-2 was de-
tected in clinically affected cattle
in Indiana during 1996 and in
Missouri and lowa during 1998.
However, overt disease never has
been reproduced in cattle experi-
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mentally, and athough serologic
surveys indicate significant expo-
sure of cattle to EHD viruses in
the United States, there are few re-
ports of clinical disease. In clini-
cally affected herds, a small pro-
portion of infected animals
typically show signs suggesting
great variation in individual re-
sponse to the virus. It is obvious
from these results that the patholo-
gy, epidemiology, and signifi-
cance of EHD viral infection in
cattle is very poorly understood
and that additional research is
needed to identify the actual risk

factors associated with

Chronic Wasting Disease
from page 3

it may aso reflect increased dis-
ease occurrence.

Based on random, preclinica
testing of brain tissues from ani-
mals harvested in specific man-
agement units, it appears that
CWD probably infects about 5 to
15 percent of the deer in a small
core endemic area within north-
central Colorado/southeastern
Wyoming, and 2 percent or fewer
of the deer in other surrounding
mountain and plains areas. Testing
of harvested animals indicates that
probably less than 1 percent of the
elk in endemic areas are infected.

Prior to the 2000 hunting sea
son, no evidence of CWD had
been detected in more than 7,500
wild deer and ek tested outside
the endemic area in Colorado and
Wyoming, or from other states
and Canadian provinces where
surveys have been conducted in
recent years. However, a hunter-
killed wild mule deer from a Ne-
braska county adjacent to the Col-
orado/Wyoming endemic focus
tested positive for CWD, and sub-
sequent active surveillance re-
vealed an additional infected mule
deer in early 2001 within the same
immediate area. The scenario in
Saskatchewan was similar: sur-
veillance revealed CWD in a hunt-
er-killed mule deer from the Mani-
to Sandhills region of western
Saskatchewan and a second posi-
tive animal was detected within 5

kilometers during follow-up sur-
veillance. The difference in the
Saskatchewan dituation is that
CWD never had been found in
free-ranging cervids prior to 2000,
although the disease has been di-
agnosed on several captive ek
ranches in the province. Conse-
quently, the challenge of develop-
ing programs to manage CWD in
free-ranging cervids now is being
faced by wildlife management
agencies in Colorado, Nebraska,
Wyoming, and Saskatchewan.

In addition to cases in captive
research and free-ranging deer and
elk, CWD has been diagnosed in
privately owned ek on game
farms in Colorado (2), Montana
(1), Nebraska (2), Oklahoma (1),
South Dakota (7), and Saskatche-
wan (25) since 1996. Infection has
been particularly severe in a group
of interconnected facilities near
Rapid City, SD, that appear to be
the original source of infection for
other South Dakota game farms.
In contrast, infected elk in Nebras-
ka originated in Colorado, infected
elk in Oklahoma apparently origi-
nated in Montana, and CWD has
been confirmed in the Montana
and Colorado source herds. The
overall distribution and occurrence
of CWD among farmed-elk opera-
tions should become clearer as in-
dustry-wide surveillance programs
are developed. There are no appar-
ent epidemiological connections
between the Colorado-Nebraska,
South DakotaSaskatchewan, and
Montana-Oklahoma foci; moreo-
ver, there are no apparent epidemi-
ological connections between any
of the cases in farmed elk and cas-
es in free-ranging or captive re-
search deer and elk in the United
States. Currently, it is unknown
whether CWD recently detected in
wild mule deer in Saskatchewan
represents a previously unrecog-
nized endemic area or spillover
from privately owned elk. Nation-
a programs for managing CWD in
farmed cervids in both the United
States and Canada currently are
under devel opment.

Neither the agent causing CWD
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Chronic Wasting Disease
from page 8

nor its mode of transmission have
been definitively identified, but
clinical disease is associated with
the accumulation of protease-
resistant prion protein (PrPres) in
brain tissue (as in other transmis-
sible spongiform encephal opa-
thies). Experimental and circum-
stantial evidence suggests
infected deer and elk probably
transmit the disecase laterally
through animal-to-animal contact
and/or contamination of feed or
water sources with saliva, urine,
and/or feces. Chronic wasting dis-
ease seems more likely to occur in
areas where deer or elk are crowd-
ed or where they congregate at
man-made feed and water sta
tions. Although CWD does not
appear to be transmitted via con-
taminated feed, artificia feeding
of deer and elk may compound
the problem. This may in part ex-
plain the intensity of infection in
some cervid populations housed
in farm or research settings.

According to public health
(Centers for Disease Control,
World Health Organization) and
anima health officias, informa-
tion available to date indicates
that CWD is not likely to be natu-
rally transmitted to humans, or to
animals other than deer and elk.
As a genera precaution, public
health officials recommend that
people avoid contact with deer,
elk, or any other wild animal that
appears sick. Although there’s no
evidence that CWD can be natu-
rally transmitted to domestic live-
stock, the disease is similar in
some respects to two livestock
TSE's. scrapie, which affects do-
mestic sheep and goats worldwide
and has been recognized for over
200 years, and bovine spongiform
encephalopathy (BSE), which isa
more recent disease of cattle in
the United Kingdom and Europe.
Despite some similarities, there is
no evidence suggesting either
scrapie or BSE are caused by con-
tact with wild deer or ek, or that
wild deer or elk can contract ei-
ther scrapie or BSE in countries

where these diseases occur. Two
recent studies show that the CWD
agent is even less likely to cause
disease in cattle than scrapie under
experimental conditions and, con-
sequently, natural transmission of
CWD to cattleis highly unlikely.

Deer and ek affected with
CWD show subtle but progressive
loss of body condition accompa-
nied by behavioral changes. In
the later stages of disease, emacia-
tion, excessve salivation, in-
creased drinking and urination,
stumbling, trembling, and depres-
sion may precede death. As with
other TSE's, the clinical course of
CWD appears to be progressive
and irreversible, ultimately lead-
ing to the death of affected ani-
mals. Because the clinical signs
of CWD are relatively nonspecif-
ic, laboratory examination of clini-
cal suspects is essentia for con-
firming this diagnosis.

At present, the diagnosis of
CWD is based on microscopic ex-
amination of brain tissues (specifi-
cally, the medulla oblongata at the
obex) from suspected cases. Both
histopathologic examination and
immunohistochemistry (IHC) are
used in routine diagnosis of clini-
cal cases, and may also be used to
detect preclinical cases in surveil-
lance and monitoring programs; of
these, IHC appears to offer greater
sensitivity in detecting early pre-
clinical cases. In deer, IHC on
tonsil and retropharyngeal lymph
node tissues offers an additional
tool for reliable preclinical diag-
nosis, similar to scrapie in sheep.
Western blots and negative-stain
electron microscopy aso have
been used to further confirm diag-
noses. There are currently no vali-
dated live-animal tests for diag-
nosing either clinical or preclinical
CWD in either deer or elk; howev-
er, research is underway to evalu-
ate several promising avenues for
antemortem|diagnosis.

Mycoplasmal Conjunctivitis

from page 4

The wiseth mind hath something
yet to learn.
George Santayana

between infected and susceptible
individuals or by contact with
contaminated surfaces, airborne
droplets, dust or feathers. The
flocking behavior of house finch-
es, as well as social and foraging
behavior at bird feeders, probably
enhances the transmission of MG.
We have documented contaminat-
ed bird feeder surfaces that may
act as a source of MG infection
for other house finches and song-
birds. MG aso istransmitted ver-
tically through the egg in poultry,
and may be responsible for the
persistence of outbreaks. To date,
egg transmission has not been
documented in house finches;
however, MG infection has been
confirmed in nestlings, suggesting
pseudo-vertical transmission of
disease from parents to their de-
pendent young.

We have studied several as-
pects of the epidemiology of this
emergent disease by combining
traditional  field investigation
techniques with a unique public
survey known as the House Finch
Disease Survey (HFDS) of the
Cornell Laboratory of Ornitholo-
gy (www.birds.cornell.edu/hofi).
The survey has facilitated investi-
gation of disease trends across
large geographic areas that would
have been impractical by tradi-
tional means. For example, HFDS
data revealed the proportion of
northeastern U.S. monitoring sites
with at least one diseased house
finch present each month ranged
from a peak of 59 percent (Au-
gust 1995) to a minimum of 12
percent (July 1999). Two aspects
of these data are noteworthy.
First, the long-term trend of the
data suggests that mycoplasmal
conjunctivitis is declining in
northeastern house finches and
may have disappeared or become
endemic in some areas. Second-
ly, subsequent to the epidemic
peak of disease in 1995, a series
of recurring cycles occurred, with
elevations of disease activity in
late fall and winter when house
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from page 9

finches form large flocks and are
more dependent on bird feeders,
and lower disease activity during
the breeding season when birds
are more dispersed. The recurring
seasonal cycles have been con-
firmed by field studies in New
Jersey, although the long-term de-
cline has not been observed there
due to high host population densi-
ty.

The HFDS also has established
a network of concerned profes-
sionals and individuals who are
monitoring the health of native
western house finches. Mycoplas-
mal conjunctivitis has not been
confirmed in western house finch-
es to date. However, eastern and
western house finches intermingle
in the west-central U.S., and MG
infections have been confirmed in
house finches in Texas, Kansas
and Nebraska. Dispersal, particu-
larly of infected juvenile house
finches, may enhance spread of
the disease further westward.

Unfortunately, treatment of this
disease in wild populations is im-
practical due to difficulties in
treatment of wild populations, the
enormous scale of the problem,
and the social and mobile nature
of the house finches. No direct
control measures are readily avail-
able; proper sanitation at backyard
feeding stations may decrease
transmission of the disease agent.

The dynamics of this emerging
infectious disease are only begin-
ning to be understood, yet provide
a unique opportunity to study a
novel pathogen in an abundant
wild bird. Our research team re-
cently has received funding from
the National Institutes of Health
and the National Science Founda-
tion to continue this investigation
over the next several years as a
model of infectious disease ecolo-
gy in natural populations. In addi-
tion, mycoplasma conjunctivitis
of house finches demonstrates the
need to be vigilant for the appear-
ance of novel infectious agents in
species that historically have been
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unaffected by such pathogens.
These issues are critical for safe-

guarding wild and domestic bird

Bovine Tuberculosis in
Michigan’s Deer
from page 4

Scientists, wildlife biologists, epi-
demiologists, and veterinarians
studying this situation have con-
cluded that the most logical theory
is that high deer densities and the
focal concentration caused by bait-
ing (the practice of hunting deer
over feed) and wildlife feeding are
the factors most likely responsible
for the establishment of self-
sustaining bovine

mestic animals to be free of dis
ease

A multi-agency committee was
formed to develop a control pro-
gram for bovine TB in Michigan.
Management strategies included
testing livestock, educating the
public about bovine TB, eliminat-
ing feeding and baiting of deer, re-
ducing deer population densities
through legal hunting in areas
where bovine TB has been found,
and banning the transport of free-
ranging deer from the infected
area.

A statewide surveillance pro-
gram for free-ranging deer was in-
itiated to identify areas that need
intensified management practices,
____and to monitor

TB in free-ranging
Michigan  deer.
By  unnaturally
and repeatedly
congregating deer,
baiting and feed-
ing provide idea
conditions for the |§
transmission  of
bovine TB via in-
halation of infec-
tious aerosols and

the progress of
control  efforts.
| The long-term
| evaluation of the
| prevaence of bo-
vine TB in deer
| alows the Michi-
gan Department
of Naturd Re-
sources (MDNR)
to define geo-
graphic areas of

ingestion of bo-
vine TB-contaminated feed.

The elimination of bovine TB
from free-ranging deer will be a
difficult goal to accomplish and
will require the cooperation and
collaboration of numerous state
and federal anima heath and
wildlife resource agencies. Ani-
mal health agencies do not have
sufficient expertise in wildlife bi-
ology and management techniques
to address the situation indepen-
dently, while wildlife agencies
lack the expertise to deal with in-
fectious disease problems in ani-
mals. Therefore, multiple agen-
cies must rely on each other and
work collaboratively to control
disease, such as TB, in wildlife;
unilateral efforts cannot be expect-
ed to succeed. Although conflicts
between wildlife and agricultural
interests could arise, it should be
understood that natural resource
agencies want their wildlife popu-
lations to be healthy as much as
animal health agencies want do-

infection and as-
sess trends in disease occurrence.
The surveillance plan focuses on
areas where deer are most likely
to have bovine TB and it is sci-
ence based, utilizing past and
present livestock infection rates
and locations, areas of high deer
density, and appropriate sample
sizes for statistical analysis. The
wildlife program is coordinated
with surveillance in livestock con-
ducted by the Michigan Depart-
ment of Agriculture (MDA), and
itis practical in terms of manpow-
er, money, and laboratory capaci-
ties.

A strong education program is
necessary to encourage public
support and participation in the
TB eradication project. Improved
communications, at the grass roots
level and through statewide mar-
keting, is vital to the success of
the education program. Continued
and enhanced contact with key au-
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Bovine Tuberculosis in
Michigan’s Deer
from page 10

diences (i.e., livestock producers,
industry representatives, the me-
dia, hunters, and recreational wild-
life viewers) will lead to an under-
standing of the recommended
strategies for M. bovis eradication
in deer and livestock populations.
Ongoing educational efforts in-
clude MDNR/MDA/Michigan
State University extension training
sessions, bovine TB

if the deer herd density is not arti-
ficidly inflated, feeding and bait-
ing encourage unnatural congrega-
tion of the animals, thereby
enhancing the transmission of in-
fectious agents. Large numbers of
animals in close proximity for ex-
tended periods of time are more
likely to inhale infectious aerosols
or consume food contaminated by
coughing and exhalation.

In summary, the two main
strategies for eradicating bovine
TB from free-ranging Michigan

deer are to mini-

brochures and news-
letters, the annual
Michigan  Bovine
TB Conference, bo-
vine TB web site,
infomercials, satel-
lite training ses
sions, and press
packets.

Methods em-
ployed for eradicat-

Deer lung with tuberculosis lesions

Il mize  concentra-
tions of deer by
eliminating baiting
and feeding, and to
reduce deer num-
bers through hunt-
ing to the biologi-
|| ca carrying
capacity. Baiting
and feeding have
been banned since
1998 in counties

ing bovine TB from
wild deer should de-
crease the transmission of the dis-
ease agent among the animals.
Reduction of transmission can be
enhanced in two ways: reduction
in the number of infected animals,
and reduction in the amount of
contact (direct or indirect) be-
tween infected and susceptible ani-
mals. Increasing the hunter har-
vest of deer will reduce the overall
number of deer as well as reduce
the average age of the deer popula-
tion. Hunting regulations should
be liberalized to remove greater
numbers of antlerless deer to con-
trol deer populations and to re-
move greater numbers of adult
males because a higher TB preva-
lence has been observed in adult
bucks in Michigan. The goal of
liberalized hunting regulationsis a
smaller deer herd with a younger
age structure.

Elimination of baiting and sup-
plemental feeding of deer will re-
duce the deer population as the
herd density approaches the natu-
ral carrying capacity of the land,
as well as decrease contact among
deer. Artificial feed supplies in-
crease deer population density be-
yond the carrying capacity. Even

where bovine TB
has been found. In addition, the
deer herd has been reduced by 50
percent in the endemic area with
the use of unlimited antlerless per-
mits. Measures of the prevalence
of bovine TB in Michigan's wild
deer have been decreasing since
1997, providing hopeful prelimi-
nary evidence that control strate-

gies are[succeeding.

Wildlife-Livestock Interaction

from page 1

cluding professiona  wildlife
managers, hunters, many land-
owners, and the numerous private
citizens who enjoy wildlife in a
non-consumptive manner, aso
worry about diseases. As with
domestic animals, there is the di-
rect risk to wildlife due to the pa-
thogenicity of the disease agent,
and there are a few examples
where wild populations were dec-
imated by disease. Perhaps a
greater threat is for wildlife to be-
come involved in the epidemiolo-
gy of a disease of significance to
animal agriculture. When a wild
species is identified as reservoir
host, amplifying host, main or al-

11
ternate host for the disease vec-
tor, or transport mechanism for
disseminating a disease, it can
lead to trouble and conflict for
wildlife conservationists. Pre-
serving our agricultural economy
may call for harsh control meas-
ures such as the depopulation of
thousands of animals, intolerance
of wildlife on farms, and destruc-
tion of habitat. Even perceived
health threats from wildlife have
led poultry industries to lobby
forcefully against waterfow! ref-
uges in poultry-producing areas.
Given these circumstances, it is
not unusual for agriculture and
wildlife interests to collide over
health issues.

One specia area of health con-
cern for wildlife conservationists
is the private ownership of wild-
life species as "alternative live-
stock." Wildlife managers fear
the introduction of diseases or un-
desirable genetic material into
wildlife populations from animals
that are being rapidly moved
throughout the country. In addi-
tion to fence-line contact, escapes
are particularly worrisome be-
cause recovery of the privately
owned animals can be difficult,
particularly when indistinguisha-
ble wild animals are present.

Before progressing further, it
IS important to recognize that
fish-and-wildlife-associated rec-
reation is big business. Outdoor
activities associated with wildlife
have a huge public constituency
and the economics of wildlife
generally are under-recognized.
The latest National Survey of
Hunting, Fishing and Wildlife-
Associated Recreation reveaed
that 77 million Americans partici-
pate in fishing, hunting, or non-
consumptive wildlife enjoyment.
And, they spend $104 billion an-
nualy in the process. Thirty-five
million people fish and spend
$38.1 hillion, and 14 million peo-
ple hunt and spend $20.6 billion.
Non-consumptive wildlife activi-
ties (observation, feeding, etc.)
are enjoyed by 63 million people
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from page 11

who spend $25.7 billion. Hunting,
which is the smallest of the wild-
life industries, is huge. Hunting
activities provide for $16.1 billion
in household income, $3.1 hillion
in state and federal tax revenue,
704,000 jobs, and an economic
multiplier effect of $61 billion.
Many of the economic benefits
from hunting and fishing impact
rural areas.

One comparative example is
the value for the cattle industry
provided by the National Cattle-
men's Beef Association. The farm
gate value of all cattle, calves, and
dairy products was $44 billion in

mal rights movement directed
against consumptive use of either
wild or domestic animals. Lastly,
because the land base for much of
wildlife production is private land,
and much of private land is used
for anima agriculture, saving
farming enterprises is beneficial to
wildlife.

In closing, it is important for all
to view the transmission of diseas-
es between domestic animals and
wildlife as a "two-way street"
where organisms have the poten-
tial to move in ether direction.
Thus, the goal should be to devel-
op programs and policies that can

protect and sustain all

1996. There were approximately |

1 million cattle farmers and ranch- ||

ers, which means for every vote
the cattlemen had that year, fish

and wildlife enthusiasts had 76. @&

million acres of public land. Both | i,
private and public lands are teem- =&

ing with wild animals that are held i

in public trust and, thus, there are
multiple scenarios where disease
interaction between wildlife and
livestock can become contentious
issues.

Despite the contrasting per-
spectives of anima agriculture
and wildlife conservation groups
on some health issues, it must be
stressed that there is substantial
common ground. To a great ex-
tent, many of the same people are
involved in both activities and
have understanding from both
sides of controversial issues. Ani-
mal agriculturalists and wildlife
managers understand the concept
and value of population health
management as opposed to indi-
vidual animal treatment, and the
concern for foreign animal disease
introduction is mutual. Addition-
aly, both groups are competing
against a "tide of humanity" as hu-
man populations increase demand
for land and water resources, and
there is concern regarding the ani-
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A Closer Look
from page 1

resents decades of experience and
many of the writers have been
prominent in the USAHA. These
wildlife veterinarians and biolo-
gists are the developers of much
of the information available today
regarding the significance of dis-
eases in wildlife populations, as
well as the disease inter-
relationships between wildlife, do-
mestic animals, and humans.

Vic Nettles and Tom Thorne
provide excellent overviews of
disease relationships between
wildlife and domestic livestock
and the strategies to deal with dis-
eases in wildlife. Their articles
are abridged versions of the pa-
pers they presented in Birming-
ham and the full text can be found
in the Report of the 104th USA-
HA Meeting. Dave Stallknecht's
article summarizes more than 20
years of national surveillance,

field epidemiology, and laboratory
research on hemorrhagic disease
(HD), the most significant infec-
tious disease of white-tailed deer
in the United States. Additional
information on HD and other
wildlife disease topics may be
found at the website of the South-
eastern Cooperative Wildlife Dis-
ease  Study, www.scwds.org.
Mike Miller and Beth Williams
provide an update on chronic
wasting disease (CWD), a topic
currently on the minds of many
wildlife managers, captive cervid
owners, and animal health authori-
ties. A recent account of their
work on CWD epidemiology in
wild cervids can be found in the
Journal of Wildlife Diseases 38:
676-690, 2000.

Barry Hartup documents the
emergence of a new disease in
wild birds caused by an old patho-
gen of domestic poultry. First rec-

ognized during the winter of

1993-1994 in suburban Washing-

1| ton, DC, mycoplasmal conjunctiv-
| itis rapidly spread to affect house

finches throughout their entire
eastern range and demonstrated
how rapidly disease can travel in
migratory birds years before West
Nile virus came to the United
States. The article is excerpted
from a recent publication in the
ornithological journal The Auk
118:327-333, 2001. Steve
Schmitt covers the dramatic re-
emergence of bovine tuberculosis
in Michigan's wildlife and cattle
as well as the management tech-
niques employed to control it.
Additional information on the
Michigan TB situation can be
found a  www.bovinetb.com.
Dennis Slate's article on oral ra
bies vaccination demonstrates that
innovative techniques can be used
to control selected diseases in
wildlife under the appropriate cir-
cumstances.

Articles on diseases in wildlife
will be aregular feature in upcom-
ing issues of the USAHA newslet-
ter. Feedback on this special issue
aswell as suggestions for topics to
be covered in future newslettersis

awaysappreciated |
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