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Abstract: Western Equine Encephalitis Virus (WEEV) is a significant neurotrophic, arthropod - borne virus that poses a significant
threat to both human and animal health in endemic regions. This review provides an in - depth analysis of WEEV, focusing on its virology,
epidemiology, clinical manifestations, diagnosis, treatment, and prevention strategies. Understanding the complexities of WEEYV infection
is crucial for effective surveillance, management, and prevention of this potentially fatal disease.
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1. Introduction

Western Equine Encephalitis Virus (WEEV) belongs to
Alphavirus genus in the Togaviridae family. It is primarily
transmitted through the bites of infected mosquitoes,
predominantly Culex Species [1]. WEEV primarily affects
horses, causing encephalitis and neurological symptoms, but
it can also infect humans, leading to a range of clinical
manifestations from mild febrile illness to severe encephalitis.
In veterinary medicine, horses are particularly susceptible to
WEEV infection, which can lead to severe neurological
disease and death. This review aims to provide a
comprehensive understanding of the virus impact on human
health and the veterinary community.

2. Etiology

WEEYV is an enveloped virus with a single - stranded, positive
- sense RNA genome approximately 11.5 kilobases in length
[2]. The viral genome encodes both nonstructural and
structural proteins essential for viral replication and assembly.
The structural proteins include capsid, envelope
glycoproteins E1 and E2, and the 6K protein, which play
crucial roles in entry into host cells, immune evasion, and
assembly [3].

3. Epidemiology

WEEYV is endemic to regions of North and South America,
including the western United States, Canada, and parts of
Central and South America [4]. The virus primarily circulates
in enzootic cycles involving mosquitoes and birds, with
horses serving as amplifying hosts [4]. Outbreaks of WEEV
infection in horses often coincide with increased mosquito
activity during warmer months, leading to significant
morbidity and mortality in equine populations. Human
infections are typically incidental and occur during outbreaks
or periods of increased mosquito activity, often in rural
agricultural areas.

4. Clinical Manifestations

A) In Horses

Clinical manifestations of WEEV infection in horses can vary
widely, ranging from mild febrile illness to severe
neurological disease. Clinical signs typically include fever,
depression, anorexia, ataxia, and neurological deficits such as
circling, head pressing, and seizures [5]. In severe cases,
horses may exhibit recumbency, coma, and death within a few
days.

B) In Humans

Clinical manifestations of WEEV infection in humans vary
widely, depending on factors such as age, immune status, and
viral load. The incubation period is usually 5 to 10 days
following mosquito exposure. Common symptoms include
fever, headache, malaise, and myalgia [6]. In severe cases,
patients may develop neurological complications such as
encephalitis, meningitis, and paralysis. Children and the
elderly are at higher risk of developing severe disease, with
case - fatality rates ranging from 3% to 15% among
symptomatic cases [7].

5. Diagnosis

Diagnosis of WEEV infection relies on a combination of
clinical evaluation, epidemiological factors, and laboratory
testing. Serological assays, including enzyme - linked
immunosorbent assays (ELISA) and plaque reduction
neutralization tests (PRNT), are commonly used to detect
WEEYV - specific antibodies in serum or cerebrospinal fluid
[8]. Molecular techniques such as reverse transcription -
polymerase chain reaction (RT - PCR) can also be employed
to detect viral RNA in clinical specimens.

6. Treatment

Currently, there are no specific antiviral treatments available
for WEEV infection in horses. Management primarily focuses
on supportive care to alleviate symptoms and complications.
This includes anti - inflammatory medications, fluid therapy,
nutritional support, and intensive nursing care. Severely
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affected horses may require hospitalization for close
monitoring and supportive therapy.

In humans, no specific antiviral treatments are available for
WEEV infection. In severe cases of encephalitis or
meningitis, patients may require hospitalization for close
monitoring and supportive therapy, including intravenous
fluids, antipyretics, and analgesics [8].

7. Prevention

Preventive measures for WEEV infection in horses include
vaccination and mosquito control strategies. Several equine
vaccines are available that provide protection against WEEV,
either as standalone vaccines or as part of combination
vaccines against other equine encephalitis viruses [9].
Mosquito control measures such as larval source reduction,
habitat modification, and insecticide application can also help
reduce the risk of WEEV transmission to horses, human -
mosquito contact.

In humans, personal protective measures for individuals at
risk of mosquito exposure include using insect repellents,
wearing protective clothing and avoiding outdoor activities
during peak mosquito activity periods [5]. Additionally,
vaccination of horses with licensed equine vaccines can
reduce the risk of transmission to humans by decreasing viral
amplification in equine populations.

8. Conclusion

Western Equine Encephalitis Virus remains a significant
public health concern in endemic regions, with the potential
for outbreaks and sporadic cases among both human and
animal populations. The virus poses a significant threat to
equine health, with the potential for severe neurological
disease and death in affected horses. Veterinary practitioners
play a crucial role in surveillance, diagnosis, and prevention
of WEEV infection in horses. Continued research into the
epidemiology, pathogenesis, and control strategies of WEEV
is essential for mitigating its impact on human and animal
populations by ensuring health, welfare.

Conflict of interest
The authors declare no conflict of interest.

References

[1]  W. K. Reisen, S. S. Wheeler, S. Garcia, Y. Fang, M.
Garcia, M. P. Murtaugh, “Role of amplifying hosts in
the transmission of western equine encephalomyelitis
virus in California. ” Journal of Medical Entomology 47
(2), pp-316 - 27, 2010.

[2] S. C. Weaver, A. D. T Barret, ” Transmission cycles,
host range, evolution and emergence of arboviral
disease”. Nature Reviews Microbiology, 2 (10), pp.789
- 801, 2004.

[3] K. D. Saxton - Shaw, J. P. Ledermann, E. M. Borland, J.
L. Stovall, E. C. Mossel, A. J. Singh, (2018). “Lincage
II WEEV transmission and epidemiology in the western
United States”. PLoS Neglected Tropical Diseases, 12
(8), pp. €0006695.

[4]

(6]

[7]

[8]

[9]

R. G. McLean, S. R. Ubico, D. E. Docherty, W. R.
Hansen, L. Sileo, T. S. McNamara, “West Nile virus
transmission and ecology in birds”. Annals of the New
York Academy of Sciences, 951 (1), pp.54 - 7, 2001.

L. D. Kramer, J. L. Hardy, S. B. Presser, E. J. Houk,
“Dissemination  barriers for  western  equine
encephalomyelitis virus in Culex tarsalis infected after
ingestion of low viral doses”. The American Journal of
Tropical Medicine and Hygiene, 30 (1), pp.190 - 7,
1981.

M. V. Armijos, H. Weissenbock, J. R. Cedefio -
Vazquez, R. Buitrago - Solorzano, 1. Navarrete -
Macias, A. J. Rodriguez - Morales, ” Fatal cases of
Chikungunya virus infection in Ecuador: epidemiology,
clinical features, and phylogenetic analysis”. Journal of
Clinical Medicine, 9 (3), pp.677, 2020.

W. K. Reisen, Y. Fang, V. M. Martinez, “Effects of
temperature on the transmission of western equine
encephalomyelitis and St. Louis encephalitis viruses by
Culex tarsalis (Diptera: Culicidae) ”. Journal of Medical
Entomology, 42 (6), pp.964 - 70, 2005.

D. R. Smith, A. S. Carrara, P. V. Aguilar, S. C. Weaver,
“Evaluation of methods to assess transmission potential
of Venezuelan equine encephalitis virus by mosquitoes
and estimation of mosquito saliva titers. ” The American
Journal of Tropical Medicine and Hygiene, 73 (1), pp.33
- 9,2005.

M. V. Armijos, H. Weissenbock, J. R. Cedefio -
Vazquez, R. Buitrago - Solorzano, I. Navarrete -
Macias, A. J. Rodriguez - Morales, “Fatal cases of
Chikungunya virus infection in Ecuador: epidemiology,
clinical features, and phylogenetic analysis”. Journal of
Clinical Medicine, 9 (3), pp.677, 2020.

Volume 13 Issue 3, March 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net
DOI: https://dx.doi.org/10.21275/SR24315200114

Paper |D: SR24315200114

1099


https://www.ijsr.net/



