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Ecol ogi cal Inpact of West Nile Virus

First there was the silence of the crows. Then the horses fell ill -- nore
than 14 000 this past sumer [2002] alone -- along with squirrels,

chi pmunks, and nountain goats. Even mighty raptors -- eagles, hawks, and
great horned ow s -- dropped fromthe sky. Now scientists are beginning to

taking stock of West Nile virus's North American invasion, and they are
taken aback by the scale and sweep of its ecological inmpact. While the human
toll dominated the nation's attention this year [2002] -- the virus killed
at | east 241 people and infected thousands nore -- the effects on wildlife
were far worse.

The virus swept westward with alarmng rapidity, appearing in alnost every

state in the nation -- an astoni shing expansion for a [virus] that had never
been seen in the Western Heni sphere until 3 years ago. Equally unexpected,
nearly 200 species of birds, reptiles and mammuals fell ill as a result of

West Nile virus infection this year [2002], including rabbits and reindeer,
pelicans and bats, even a few dogs and cats. The virus al so sl amed dozens
of exotic species in about 100 U S. zoos, killing cockatiels, enus, seals,
fl am ngos, and penguins. Florida alligator farns |ost nore than 200 of the
reptiles.

The epidenic has so resenbled a bioterrorismattack that the nation's

zoos -- which spearheaded an effort to track [the spread of West N le virus]
and nmount energency vaccinations -- could end up with potentially inportant
roles in the energing arena of homel and security. Just last nmonth, in a
hastily organi zed effort rem ni scent of President Bush's small pox plan,
officials at 2 California zoos inoculated their endangered California
condors with an experinmental vaccine that may be the animals' only hope for
survi val

West Nile virus infection is not fatal in all animals, and over tine some
speci es are expected to adapt. But even partial [declines] in key

popul ati ons coul d have serious consequences. Rodent popul ati ons could

bl ossomin areas where raptors are dying, and pest birds such as house
sparrows rmay be increasing where crows are absent. The worst is still ahead,
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scientists say. Come spring, West Nile virus is expected to conplete its
push to the West Coast, honme to endangered whoopi ng cranes and econonically
i mportant flocks of donestic geese. The virus is also poised to leap to the
subtropics, where rare birds and other vul nerable creatures already face
formidable threats to their survival. "Once it gets to the tropics, where
you' ve got species already stressed by habitat destruction and you have the
potential for year-round nosquito transm ssion, sone of those popul ations
are not going to nake it," said Peter Marra, an ani nal ecol ogi st and West
Ni |l e specialist at the Smithsoni an Environmental Research Center in
Edgewat er, Maryland. "I'm concerned about parrots and hunmm ngbird
popul ati ons. There's not that many of themleft."

West Nile made its North American debut in the fall of 1999, discovered in a
dead New York crow. Scientists don't know how the virus reached U. S.

shores -- perhaps it hid inside a single infected bird inported fromthe

M ddl e East. But one thing is certain, said Stephen Gstroff of the Centers
for Disease Control and Prevention (CDC) in Atlanta: "There's no way that
West Nile virus is going to go away." The virus does not appear to be any
more virulent in Americans than in other people around the world, and
scientists suspect that the US population will gradually gain imunity

t hrough | ow | evel exposures. That is the situation today in countries where
the virus has been active for many years. Mst people in those countries
have anti bodies to the virus fromearly chil dhood, and serious conplications
or death fromWst Nile virus infection are rare.

But in North Arerican wildlife, the virus has proven to be unusually
aggressive and capable of infecting a surprisingly diverse array of animals.
"Most viruses tend to be rather host-specific, but that's not the case with
what we were seeing,"” said Tracey McNamara, chief of pathology for the
Wldlife Conservation Society, which has its headquarters at the Bronx Zoo
[NY], where the first infected crow was found. It is still unclear how many
of the 200 or so species struck by West Nile virus infection have suffered
significant popul ati on declines. But a consensus is energing that anong
birds, in particular, far nore species are being hurt than scientists had
predicted -- not just the crows, ravens, and jays that were known to be
especially vulnerable. "There's been a huge die-off of raptors," said Robert
G MLean of the Agriculture Departnment's National WIldlife Research Center
in Fort Collins, Colorado.

The experience of the University of Mnnesota's Raptor Center, which
rehabilitates sick and injured raptors, was typical. "In md-August [2002],
we had our first case: a great horned ow," said spokeswonan Sue Kirchoff.
"I'n Septenber and Cctober, we were just inundated." The center took in 70
ailing birds of prey, including great horned ows, eagles, and red-tailed
hawks. O ficials there presune that if that many were found and brought to
the center, countless others died in the wild, with potentially far-ranging
repercussions. "From a biol ogical standpoint, raptors take |onger to mature
and have fewer offspring” than smaller birds, said Patti Bright of the
Anerican Bird Conservancy. "Wether they'll be able to rebound, well, we
just don't know." It will take a while longer, Bright and others said
before it is known whether rodent popul ations are taki ng advantage of West
Nile virus's inpact on birds of prey.

The evidence for declines in songbirds and other snall avian species is |ess
direct, in part because they are so nuch less visible. "W're sinply not
going to know for a while [about] the smaller birds, because we're not going
to find the bodies," said David S. Wl cove, a professor of ecol ogy at
Princeton University who has been studying West Nile virus disease. Still
researchers this year found nore than 140 bird species sickened or dead [as
a result of West Nile virus infection], including chickadees, doves,
grackles, gulls, herons, kingfishers, pelicans, sparrows, swans, turkeys,
war bl ers, woodpeckers, and wrens. And while nost of those species wll
probably pull through as resistant individuals mte and pass their antivira
vigor to their offspring, ornithol ogi sts expect that others will not be so
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They point to the experience of Hawaii, where the arrival of an avian
poxvirus in the 1890s and avian nmalaria in the 1930s drove dozens of species
to extinction or close to it. "Those [mi crobes] just hamrered Hawaii an
forest birds," WIlcove said. "That illustrates the potential for harm when a
di sease organi smencounters a naive popul ation."

Several unexpected aspects of the epidenic have fed Wl cove's and ot hers
pessimsm One surprise is that the virus can be transnmitted directly from
bird to bird, not only via npbsquitoes. Raptors can acquire the virus by
eating infected prey, and sone birds can apparently spread the virus in
their droppings. There's al so evidence that sone birds can pass the virus
directly to their chicks while they're still inside the egg

Anot her surprise is that West Nile virus can be transnitted directly from
adult nosquitoes to their eggs, so that newy hatched aquatic |arvae are
born infected. That could nmake insecticides, which typically kill only
adults, less effective.

Scientists have al so been surprised to |learn that the virus can persevere
through the winter, even in many Northern states. Researchers are not sure
whi ch aninmals are serving as the virus's winter host, but the phenonenon is
al l owi ng the disease to spread year round and is giving the sumer vira
eruption an earlier start each year.

Yet another surprise is the nunber of nobsquito species -- 36 at | ast

count -- that carry the virus. "This is a virus that's never seen a nosquito
it doesn't like," said Gstroff of the CDC. "That's not typical for nost

pat hogeni ¢ viruses."

If that weren't enough, some researchers suspect that West Nile virus m ght
be capable of mixing its genetic material with that of a closely rel ated
virus, such as the one that causes St. Louis encephalitis, if both viruses
were to infect a single animal. OQther viruses have periodically produced
such hybrids, creating in the process an entirely new and dangerous virus.

"This virus is going to spread to the West Coast big tine by next year, no
question," USDA's MLean said. "Each habitat is different, but California
seens to be an area that has all the factors you need for a nmjor spread.
think they're going to be facing nmajor problens in hunmans, horses, birds,
and other animals. | just don't see any barriers."

Such predictions have a particularly om nous ring for researchers on the
California Condor Recovery Team who have been struggling to bring the
ungainly bird back fromthe brink of extinction. They knew that this
summer's experinental inoculations of zoo birds with the horse vaccine --
the only West Nile vaccine approved for marketing in this country -- had
been di sappointing, with many birds failing to devel op protective

anti bodies. So in Novenber 2002, veterinarians at the Los Angel es and San

Di ego zoos injected into the thighs of their condors an experinental vaccine
to try to confer immunity before the spring egg-laying season. "W had

absol utely zero negative effects," said Cynthia Stringfield, veterinarian of
the Los Angel es Zoo, and prelimnary bl ood tests suggested that the birds
"had a fantastic immune response." If further tests show that the vaccine
works, the teamwll try to vaccinate all 128 captive California condors and
the approximately 70 birds now living in the wld.

Zoos may take the lead in the fight against West Nile virus in nore ways
than that. More than 100 U S. zoos and wildlife parks have joined a newy
created information-sharing network, which has its headquarters at Chicago's
Li ncol n Park Zoo, to track West Nile virus infection and other energing
infections in exotic animals. Some scientists suspect the network may even
prove useful in the cause of honel and security, by providing a sensitive
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nati onwi de "sentinel systeni for detecting the first hints of a bioterrorisn
attack. After all, zoo officials noted, New York crows were dying in droves
inthe fall of 1999, but no one figured out that West Nile virus was the
culprit, or that the deaths were related to a spate of unusual human
illnesses, until a crow died on the grounds of the Bronx Zoo. Zoos, it turns
out, take every death seriously -- even those of non-zoo animals on zoo
grounds -- because any death can mark the start of a devastating epi demic.
"Every dead aninal is picked up and i medi ately necropsied,"” said MNanara,
the Bronx Zoo pathologist. "That's not true in Central Park." Wen the Bronx
crow was found to be teening with West Nile virus, it was the first evidence
that the dd Wrld virus had | eaped the Atlantic -- and the begi nning of the
recognition that an epidenic was al ready under way in humans. MNanmara sai d
a zoo vet could be the first to know whether terrorists have rel eased a
human or ani mal pat hogen. The consortiumis seeking federal funding.

Still, some scientists fear that the nation may soon becone |less able to
prevent out breaks such as that of West N le virus -- whether accidental or
intentional. They said the U S. systemfor screening i ncom ng ani mal, plant
and microbial life -- a patchwork of nore than 20 agencies -- has |ong been
underval ued and underfunded. Now the |argest conponent, the Agriculture
Departnment's Aninmal and Plant Health Inspection Service, is to becone part
of the new Honel and Security Departnent. That's |eadi ng many ecol ogists to

fear that it will narrowits focus to classical bioterrorism pathogens such
as anthrax, leaving the nation nore vulnerable to [agents] such as Wst N le
virus. "I have a feeling that beetles in inported wood packagi ng are not

going to be at the top of the list," said Faith T. Canpbell, director of the
i nvasi ve species programat the American Lands Al liance in Washi ngton. Yet
the recent U S. invasion by Asian |onghorned beetles, which arrived in wood

packaging from China, is expected to cost the nation as much as $669 billion
in insect-destroyed trees in urban areas alone in coning decades, Canpbel
sai d.

Whet her West Nile virus ends up decimating many ani mal popul ati ons or
settling in as a nere high-grade ecol ogi cal disturbance, the epidenic should
be a wake-up call to beef up the nation's surveillance and quarantine
network, said Princeton's WIcove.

[Byline: R ck Wiss]
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are posted, but the accuracy and conpleteness of the

i nformati on, and of any statements or opinions based
thereon, are not guaranteed. The reader assunes all risks in
usi ng informati on posted or archived by ProMED nmil . ISID

and its associated service providers shall not be held
responsible for errors or onmissions or held liable for any
damages incurred as a result of use or reliance upon posted
or archived material.
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