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Variability of the JEV diagnostic tests for pigs 

Diagnostic tests for JEV in pigs are essential both in experimental studies and in order to identify 

regions or period being at risk and epidemiological processes. Indeed, clinical signs in pigs are complex 

and unspecific. However, the main difficulty to assess the exposition of pigs to JEV lies in the variability 

of the tests available and used, and the cross reactivity and protection within and across the different 

flavivirus serocomplexes (1–5). As a necessary preliminary, we here briefly present the different tests 

used for JEV detection in swine.  

Virus detection and isolation and genome detection 

Virus isolation, which is the definitive diagnosis, is possible through different technics. Some old 

studies used suckling mice intracerebral inoculation (SMIC) of samples of tissues to be tested. Mice were 

intracranially inoculated and monitored in order to detect neurological symptoms or death in a defined 

time laps. Virus isolation is now made by infection of cells: mammalian cells (Vero cells) or mosquito 

cells (Aedes albopictus C6/36 cells). JEV is then either confirmed by observation of cytopathic effect on 

cells. Reverse transcriptase polymerase chain reaction (RT-PCR) is the reference technique to detect the 

virus genome, being extremely sensitive and specific (6–9). Compared to cell culture and virus isolation 

attempt, RT-PCR remains more sensitive (10).  

Serological assays   

The plaque reduction neutralization test (PRNT) is the standard technique for the serological 

diagnosis of flavivirus infections. The test relies on the protection of cells when neutralizing antibodies 

are present in the serum and able to neutralize a known quantity of virus. Ability of neutralizing 

antibodies to reduce the number of lysis plaques in a monolayer cell culture is visually quantified. A 

sample is considered positive if a certain plaque reduction threshold compared to the control serum is 

reached. The standard protocol provides for a threshold of 90% reduction of lysis plaques (PRNT90). 

However, several studies use a lower threshold of 80% or even 50%, in order to increase sensibility of 

the test by accepting a reduction of its specificity (11,12). Enzyme-Linked Immunosorbent Assays are 

based on a colorimetric reaction for which the color intensity is related to the antibody concentration. 

Various ELISA kits are available (« porcine JE-IgG, SunRed; ID screen WN ID VET). It is an interesting 

tool for serological survey as a first screening (11,12). Although ELISA is used to be carried out on serum, 

flavivirus antibodies can also be detected by ELISA on meat juice, supposed to make surveillance in 

wild animals easier (13). The haemagglutination inhibition assay (HIA) is used in some laboratories, 

especially for bird surveys. The HIA exploits the ability of viral envelope protein to aggregate 

erythrocytes in the absence of neutralizing envelope antibodies (14). HIA and ELISA are both subject to 

cross-reactivity in the JEV serocomplex and with other flavivirus serocomplexes. Positive samples 

should then be confirmed with SNT if one wants to conclude on specificity JEV seroprevalence (11,15). 
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