
Re-emerging St. Louis Encephalitis virus in California 
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1) qRT-PCR for viral RNA quantification
2) Monitor for clinical signs,  including:

•  Lack of grooming
•  Weight loss
•  Lethargy
•  Ataxia
•  Circling
•  Inability to stand upright
•  Response to handling
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Hypothesis
.

St. Louis encephalitis virus (SLEV)
•  SLEV is a flavivirus that cycles between 

mosquitoes and birds.
•  Humans are dead end hosts and usually 

asymptomatic. Symptomatic patients develop 
fever, lethargy and headache. Rare cases can 
progress to encephalitis and death1. Methods

•  Between 2003-2014, no SLEV was detected in 
mosquitoes, birds or humans in California.

•  SLEV activity was detected in California in 
2015. This was concurrent with an outbreak 
Arizona that caused 23 cases and 1 fatality2. 

•  Phylogenetic analyses revealed the closest 
relative to SLEV in CA 2015 and Arizona (AZ) 
2015  is SLEV from an outbreak in Cordoba, 
Argentina in 20053.

•  Understanding the factor(s) behind the  re-
emergence of SLEV will help us to better 
predict and prevent future outbreaks. 

Results

Discussion
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•  Inoculated mice showed varying morbidity and mortality 
depending on the strain and dose of SLEV.

•  Infection rates in mice inoculated with both doses of 
SLEV AR05 and CA03 were similar and contrasted with 
lower rates in mice inoculated with CA16. 

•  The lethal dose that killed half of mice infected with 
SLEV AR05 was ~1 PFU. By contrast, mortality in mice 
infected with 1 PFU of CA03 was 25%. Lethality was not 
correlated with SLEV titers in brains; mice with both high 
AR05 and low CA03 titers both succumbed to fatal 
disease.  No mice inoculated with CA16 became infected 
or died. Mice infected with 100 PFU also showed a 
similar mortality pattern where AR05 produced higher 
fatality than CA03. CA16 was the least fatal.

•  These infection and mortality data contrast with our 
hypothesis, and indicate that re-emerging CA16 SLEV is 
less infectious and virulent than both the ancestral AR05 
and historical CA03 strains.

•  Other factors may be promoting the re-emergence of 
SLEV in California, including changes in  transmission 
dynamics or ecology. 
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Swiss albino mice were used as a model of human disease as established by Marques et. 
al. 2017, and Rivarola et. al. 2014.  
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Re-emergence of St. Louis encephalitis virus in California in 2015 after an 11-
year absence of activity was promoted by augmented pathogenicity, resulting 
in enhanced magnitude of replication, morbidity, and mortality compared to 
ancestral strains from Argentina and historical strains from California. 
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 SLEV RNA levels in mouse brains
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   AR05 CA16 -CA03

       1 PFU dose

•  >20% total weight loss
•  >10% weight loss  in 48hrs
•  Inability to feed or drink
•  Inability to groom self
•  Obtunded mentation

1)  qRT-PCR for viral RNA quantification
2)   Monitor for signs of lethal infection, including:

   AR05 CA16 -----CA03

SLEV RNA levels in mouse brains
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