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West Nile Virus

Introduction

West Nile Virus (WNV) is one of the most important mosguito-
vectored diseases of horsesin North America and worldwide
(Chancy et a. 2015). There are anumber of other biting

insects that attack horses, but only afew species of mosquitoes
are efficient vectors of this serious disease.

According to the American Association of Equine Practitioners
(AAEP), more than 25,000 cases of equine encephalitis can be
attributed to WNV since it wasfirst detected in the United
Statesin 1999. Risk of sickness and death from WNV and
other mosquito-borne equine encephalitis viruses are greatly
reduced by proper vaccination and mosquito control efforts.

Similar to the longer-recognized Eastern, Western, and
Venezuelan encephalitis viruses that can occasionally affect
humans and equines, West Nile Virusis spread by the feeding
activity of adult female mosquitoes.

Wild birds are the natural reservoir for WNV.
Mosquitoes take blood containing the virus from
infected birds and maintain the virus in their salivary
glands. They inject the virus into the next bird, human,
or horse host when they feed again.

~Castillo-Olivares & Wood (2004)

Signs of illness can first appear from a few days to two weeks
after infection with the virus. About 10% to 40% of infected
horses actually becomeill (Iowa State University 2013); most
show no signs of having been infected with the virus. Of those
that progress to show signs of illness, 30% to 40% die (lowa
State University 2013).

The West Nile Virus causes encephalomyelitis, or
inflammation of the brain and spinal cord.

History of WNV in the U.S. and
Washington

The WNV wasfirst detected in the West Nile region of
Ugandain 1937. It was identified in the U.S. in New Y ork
State in 1999 and in Washington State in 2002. As of 2012, the
virus had been detected in 65 different mosquito speciesin the
u.s.

Some of these mosquitoes overwinter as adults and even feed
all winter in more temperate areas of the continent. This
perpetuates virus numbers in host birds and increases the
likelihood of geographic spread via migrating bird species
(Granwehr et al. 2004).

The WNV is present throughout North America and expected
to remain endemic in most of the western hemisphere (Murray,
Mertens, and Despres 2010). Numbers of cases of WNV
confirmed in Washington State horses between 2002 and 2015
isdepicted in Figure 1.
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Figure 1. Accumulation of county reports for positive horse cases of WNV
in Washington State from 2002 to 2015. Data courtesy Washington State
Department of Health.

Key Role of Mosquitoes

Mosquitoes are considered aquatic or semi-aguatic insects and
rely on standing water to complete their development. Adult
mosquitoes lay eggsin or near water. Some species only lay
eggs on top of standing water, while other species lay eggs
along the edges of flood plains.



Mosquito eggs hatch into larvae, which are aguatic and need
standing water to filter-feed on organic debrisin the water
(Figure 2). Mosquito larvae have a characteristic breathing
tube. When startled, larvae wiggle away from the water’s
surface to seek protection in deeper water.

Figure 2. Larvae of mosquitoes suspended in pond water. Photo by T.
Murray.

Larvae then pupate in the water until the adult is ready to
emerge. Pupae are often referred to as “tumblers,” due to their
characteristic movement when startled (Figure 3).

Figure 3. Pupa of a mosquito in the foreground with the larvae in the
background. Photo by T. Murray.

Each mosquito species has variations in its preferred habitat.
Some species like pond edges, brackish water, or small water-
filled containers. The species and temperature determine how
long development from egg to adult takes, but some species
can develop into adultsin aslittle as four days.

Signs of lliness

Signs of WNYV illnessin affected horses can include and
progress from fever, depression, poor appetite, behavior
changes, and muscle tremors/twitches to heightened response
to stimuli, poor vision, stumbling, incoordination, weakness,
paralysis, compulsive wandering, head pressing, difficulty
swallowing, seizures, coma, and death. Death can even occur
with no prior signs. Of the horses that become ill, yet survive,
10% to 20% will be left with some permanent changes (lowa
State University 2013).

Several other serious diseases can cause these same signs, so a
veterinarian should be contacted promptly for correct diagnosis
and best treatment outcome if horses appear ill. The diagnosis
for WNV is made via blood tests.

Protect Horses

The best approach to prevent this disease in horses is
a concerted one: protect them with vaccinations,
actively monitor for mosquitoes, reduce mosquito
habitat, and use insecticides/repellents only when
necessary.

Animal blood provides the protein needed by female
mosquitoes to produce eggs. Although different mosguito
species can feed on different animal blood, most species prefer
agroup of animals, such as birds (Figure 4).

Most mosquito species, including the most serious vectors of
WNV, feed primarily between dusk and dawn. Some species
commonly feed during the day.

Watch for mosguito activity on your horse property, including
pastures and housing facilities, from dawn to dusk. Look for
adult mosquitoes feeding on your horse(s) and even yourself as
you walk your property during the different times of day.



