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Importance of WNV

• Common size (40–65 nm), 

• Symmetry (enveloped, icosahedral ),

• Nucleic acid (positive-sense, single-stranded RNA around 

10,000–11,000 bases)
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Importance of WNV



Symptoms

• Incubation: 2 to 14 days

• Most infections resolve in 2 to 6 days

• Most people infected with the West Nile virus have no signs or symptoms. 

• About 20 percent of people develop a mild infection called West Nile fever. 
Common signs and symptoms of West Nile fever include:
– Fever 

– Headache 

– Muscle aches 

– Backache 

– Lack of appetite 

– Nausea, vomiting and diarrhea 

– Skin rash 



Symptoms

• In less than 1 percent of infected people, the virus causes a more serious neurological 
infection,
– inflammation of the brain (encephalitis) or of the brain and surrounding membranes 

(meningoencephalitis), and paralysis.

• Signs and symptoms of these diseases include:
• High fever 

• Severe headache 

• Stiff neck 

• Disorientation or confusion 

• Stupor or coma 

• Tremors or muscle jerking 

• Signs and symptoms of Parkinson's disease 

• Convulsions 

• Partial paralysis 



Disease in Humans

• West Nile neuroinvasive disease

• Occurs rarely

• Progression of West Nile fever

• Can be severe and life-threatening

• Three syndromes

• Encephalitis

• Meningitis

• Acute flaccid paralysis

• Persistent neurological dysfunction

Center for Food Security and Public Health, Iowa State 

University, 2011



Diagnosis in Humans

• Serology

• Serum or CSF

• IgM/IgG, ELISA

• Cross reactions possible

• Plaque neutralization test 

• Detection of virus by culture

• Detection of nucleic acids

• RT-PCR

Center for Food Security and Public Health, Iowa State 

University, 2011
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West Nile Virus in Mosquitoes of Iranian Wetlands 
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Usutu virus

• USUV was first identified in Culex mosquitoes in South Africa in 
1959, (Usutu River) and has caused outbreaks in birds across Europe 
since 1996

• The first human case outside Africa was reported in Italy in 2009, 
where an immunocompromised patient was infected, causing 
encephalitis.

• Based on NS5: 8 genetic lineage(1-3 Africa and 1-5 Europe)



Usutu virus



• Two cases of symptomatic infection in humans have been reported from Africa, 
with fever and skin rash but no neurological symptoms.

• Skin rash, fever, jaundice, thrombotic thrombocytopenic purpura, hepatitis

• In Europe, 46 infections were detected up to 2019; these were mainly 
asymptomatic, but neurological symptoms including encephalitis and 
meningoencephalitis have been observed.

• The virus is highly pathogenic in birds, causing central nervous system symptoms, 
enlargement of the liver and spleen, and infiltration by inflammatory cells in a 
wide range of organs

Usutu virus
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Mosquito Management

• Surveillance

• Source reduction

• Personal protection

• Biological control 

• Larvicide

• Adulticide

Center for Food Security and Public Health, Iowa State 

University, 2011



Surveillance

• Dead bird testing

• Sentinel chicken flocks

• Mosquito collection

• Test for pathogens

• Account for species

• Larval and adult mosquitoes

• Map habitats

• Record keeping

Center for Food Security and Public Health, Iowa State 

University, 2011

Immunohistochemistry (IHC), ELISA, PCR for detection



Source Reduction

• Eliminating larval habitats

• Tires, bird baths, containers, rain gutters, unused swimming pools

Center for Food Security and Public Health, Iowa State 

University, 2011



• Use repellents and wear long trousers and long-sleeved shirts when 
outdoors;

• Use mosquito nets on the windows;

• Frequently empty flowerpots or other containers (e.g., buckets) with 
stagnant water;

• Change water bowls for animals frequently;

• Keep paddling pools in an upright position when not in use.

Source Reduction













TBE

Countries with an Eastern subtype of tick-borne encephalitis are marked in light blue, countries with a Western 

subtype are marked in blue, and countries where the subtypes co-exist are marked in speckled blue. 









After a new phase of replication in DC, macrophages and, possibly, T lymphocytes, viremia occurs and the 

virus spreads to other organs, in particular the reticuloendothelial system (spleen, liver and thymus). High virus 

titers are necessary for the virus to pass through the blood–brain barrier.

The cytotoxic T-lymphocyte response is essential for virus clearance but may also lead to immune pathogenesis 

by targeting infected neurons. In human lethal cases, meningitis and encephalomyelitis are localized in the 

spinal cord, brainstem and cerebellum and are associated with inflammatory and lymphocytic cell infiltrations.

















Prevention

• Five commercial inactivated vaccines 

• In Europe, vaccines contain one European strain 

• In Russia, they contain Far Eastern strains 

• In China the vaccine contains a Far Eastern strain 

• The virus is propagated in cell culture (e.g. primary embryo fibroblasts), 
inactivated in formalin or formaldehyde, and the purified antigens are 
adjuvanted with aluminium hydroxide. 

• Naive patients need three to four vaccine injections to be fully 
immunized and vaccination needs then to be repeated every three to five 
years




