Info-Bullets
WEST NILE VIRUS (WNV) INFECTION
· Occurrence: 

 Uganda 1937, Israel 1951, South Africa 1974, southern France 1962, SE Romania 1996, south central Russia 1999, Italy (horses) 1998, France (horses) 2000. Pakistan.

USA 1999, 12 States in the US including Vermont and New Hampshire (2000).

· Cause:

Flavivirus, of the Japanese encephalitis virus group, which includes St. Louis encephalitis, Powassan virus infection, Japanese encephalitis, Kunjin and Murray Valley virus.

Other arthropod-borne viruses that can cause human disease include Eastern and Western Equine Encephalitis virus. (Togaviruses ); Snowshoe Hare virus and Jamestown Canyon virus (Bunyaviruses) and Colorado Tick Fever virus (Reovirus).

· Species infected:

14 species  of  mosquitoes (89% Culex species), 78 species of birds (4304 positive), especially  Corvids (crows, jays), horses (63), other pets, bats, humans (21)

· Transmisssion:

Birds: Birds are the natural reservoir. Virus replication in birds lasts for a few days only. Most birds survive and don’t show clinical signs. WMV in the US was associated with more than the usual mortality associated with these viruses. Recovered birds develop strong immunity, which prevents birds from getting re-infected. Some birds may remain healthy carriers of the virus. 4304 birds that tested positive for WNV in the US included 78 species.

The initial outbreak in New York in August of 1999 included 14 species of birds belonging to 8 orders. The species included: 5 common crows, 1 fish crow, 2 black-billed magpies, 5 Chilean flamingos, 1 black-ground night heron, 3 cormorants, 2 laughing gulls, 2 bronze-winged ducks, 1 mallard duck, 2 Himalayan Impeyan pheasants, 1 Blyth’s tragopan, 1 northern bald eagle, 1 snowy owl. 

One psittacine bird (Vasa parrot) has been reported to be infected with WNV outside the US. Poultry: Chickens and turkeys can be infected but they show no clinical signs. WNV can be isolated for 8 days in chickens and 10 days in turkeys after experimental infection. The level of virus in the blood is low and unlikely to infect mosquitoes. Low level of virus was detected in feces on day 4 and 7 after experimental infection. They develop antibodies that can be detected 5- 7 days after infection. No WNV transmission from infected to susceptible contact chickens and turkeys occurred. All tissues of birds can be infected during the viremic stage. Poultry is unlikely to amplify WNV infection in mosquitoes. 

Mosquitoes: 14 species have been found to be infected with WNV. Most of them Culex sp. In some cases of WNV transmission mosquitoes were not involved. Ticks in Africa and Europe have been found to be infected with WNV.

Mammals and other vertebrate animals: Horses, humans, bats, cows, donkeys, gerbils, goat, rabbits, pig, shrews, dogs, cats, and frogs have become incidentally infected. No transmission occurs from mammal to mammal (human to human). 21 clinical human cases have been detected in the US with 2 fatalities.

· Clinical signs: 

Birds that show clinical signs include various nervous signs: ataxia, tremors, abnormal head posture, convulsions, uncoordinated wobbly gait, inability to stand, impaired vision, general weakness, resting on the keel bone. Differential diagnosis: Newcastle disease, avian influenza, fowl cholera, fungal infections of the brain, vitamin deficiencies.

Horses: depression, listlessness, apprehension, head shaking, flaccid paralysis of hind limbs, depression, ataxia, inability to stand, paresis, acute death.
Humans: Flu-like symptoms. Clinical signs are observed 3-6 days after infection and virus is in the blood for 4-8 days. Symptoms include high fever, headache, sore throat,

fatigue, conjunctivitis, diarrhea, muscle aches and some respiratory signs. Only 15% of infected persons show symptoms. Recovered persons develop immunity. 

Note: most animals and human become infected and recover without showing obvious clinical signs.

· Diagnosis:
Virus isolation, blood test (serum antibodies), histopathological tests, PCR.

· Treatment:

None. Symptomatic treatment may be attempted.

· Prevention:

1. Mosquito abatement: 

· Eliminate larval sources such as unnecessary standing water or moist areas throughout the yard, brush, used tires, and clutter in rain gutters. 

· Sprays against adult mosquitoes are NOT a method of prevention and may only be used as a method of last resort in specific limited situations. 

2. Personal protection:

· Avoid being outdoors at dusk and dawn when mosquitoes are most active;

· Wear shoes and socks, long pants and a long-sleeved shirt when outdoors for long periods of time;

· Keep windows and screens in good repair;

· When considering the use of repellents, careful attention should be paid to the correct use of these agents, and they should be avoided in children under 2 years.
3. Animal protection:

· Keep pet birds and other animals in screened-in areas where possible.

· Practice mosquito abatement and eliminate standing water inside and around animal facilities. 

· For information on the use of repellents contact your veterinarian.

4. Surveillance of dead bird and animals with clinical signs provides information on the spread of the infection and associated risks. Dead birds are often the first indicator of the presence of WNV in an area. This in turn will allow to alert the public and to implement control measures as needed.

· Contacts in Maine:
· Dead Bird Reporting Line at 888–697–5846
· Acute and Infectious disease program, Department of Human Services, Bureau of Health,           Tel. # 207-287-5301
· Owners of animals showing nervous disorders should contact their veterinary clinic.

· Additional Resources:

1. http://www.pested.psu.edu/spwestnile.html  University of Pennsylvania
2. http://www.health.state.ny.us/nysdoh/search/index.htm State of New York (type in search field: West Nile Virus)
3. http://www.humanitarian.net/eidnet/wnv US Geological Service

4. http://www.state.nj.us/health/cd/westnile/enceph.htm State of New Jersey

5. http://www.cdc.gov/  Centers for Disease Control, Atlanta (search for West Nile Virus)

6. http://www.cdc.gov/ncidod/dvbid/arbovirus_pubs.htm (CDC Publications)

7. http://westnilevirus.nbii.gov/states/maine.html Maine West Nile Virus Information Center
8. Steele, M.J.Linn, R.J. Schoep, N. Komar, T.W.Geisbert, R.M. Manduca, P.P. Calle, B.L. Raphael, T.L. Clippinger, T. Larsen, J. Smith, R.S. Lanciotti, N.A.Panella and T.S. MacNamara (2000). Pathology of fatal West Nile virus infections in native and exotic birds during the 1999 outbreak in New York City, New York. Vet. Pathol. 37: 208-224.

9. Senne, D.A., Pedersen, J.C., Hutto, D.L., Taylor W.D., Schmitt, B.J. and B. Panigrahy. Pathogenicity of West Nile Virus in chickens. Avian Dis. 44:642-649.

10. Swayne, D.E., J.R. Beck, and S. Zaki (2000). Pathogenicity of West Nile virus for turkeys. Avian Dis 44: 932-937.

11. Ritchie B.W. (2000). West Nile Virus-A recent immigrant to the United States. 

      Compendium on Continuing Education for Practicing Veterinarians. 22:576-587. 
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