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Health & Welfare

In vivo titration of white spot syndrome
virus
Thursday, 1 December 2005

By Victoria Alday-Sanz, Ph.D.

Oral inoculation performed in two experiments on juveniles
Several publications have described challenge tests for shrimp viruses using intramuscular inoculation, oral
inoculation and immersion. The main purpose of the studies was to learn the pathogenesis of viruses, the in�uence
of different environmental factors or treatments, and the strain comparison in the outcomes of the viral infections. 

In most of the studies, the dose of infectious virus given to each animal was unknown primarily due to the lack of
available susceptible cell lines for in vitro titration. In some cases, viral quanti�cation by polymerase chain reaction
(PCR) has been used to get around this problem. 

However, PCR only detects the number of target DNA copies, whether the fragments belong to infectious or
noninfectious viral particles. In veterinary medicine, the in vivo titration of viral stocks using the 50 percent endpoint
dilution assay is commonly used when virus titers cannot be calculated in vitro.

(https://www.aquaculturealliance.org)
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Study setup
The authors recently conducted a study to determine the shrimp infectious dose 50 percent endpoint (SID per
milliliter) and lethal dose 50 percent endpoint (LD per milliliter) of a White Spot Syndrome Virus (WSSV) isolate by
intramuscular and oral inoculation in speci�c pathogen-free (SPF) Penaeus vannamei.

WSSV stock was obtained by inoculation of a WSSV isolate in the shrimp to amplify the virus. Animals were collected
after 48 hours and tissues except the hepatopancreas, gut, and exoskeleton were minced. The supernatant was
�ltered, divided into aliquots and stored at minus-70 degrees-C. The viral stock was checked by PCR for the absence
of other known shrimp viruses.

Test shrimp were kept individually in 10-liter aquariums. For the intramuscular inoculation, two sizes of animals were
used: 135- and 60-day-old juveniles. Eight experiments were performed with 245 shrimp. Four to �ve shrimp were
inoculated with a 10-fold serial dilution of the WSSV stock. 

The experiments were terminated at 72, 96, 120 and 168 hours. Moribund and dead shrimp were recorded and
processed for the detection of WSSV by indirect immuno�uorescence (IIF) and one-step PCR. 

The in vivo titration by oral inoculation was performed in two experiments on 50, 80-day-old juveniles. The virus titer
of the WSSV stock was evaluated using the overall median virus titer after intramuscular inoculation as the basis to
de�ne �ve doses: 10 , 10 , 10 , 10-  and SID . This procedure permitted a direct comparison when the inoculum was
intramuscular or oral. 

Results

Immuno�uorescence identi�es a positive reaction to WSSV in the stomach wall of a shrimp.
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The number of viral particles (titers) detected after intramuscular inoculation terminated at the different time points
ranged 10  to 10  SID  per milliliter. The mortality titers were lower than the infection titers when experiments
were terminated at 72 and 96 hours (10  and 10  LD per milliliter, respectively), whereas the mortality titer fully
matched the infection titer in the experiments terminated at 120 and 158 hours (10  and 10  LD per
milliliter). The same animals were detected positive by immuno�uorescence and PCR, suggesting the same
sensitivity of these two methods.

The statistical comparison of the different titers by intramuscular inoculation showed no signi�cant differences.
Therefore, the six virus titers were used to establish the overall median virus infection titer of the WSSV stock at 10
SID per milliliter. The overall median virus mortality titer was 10  LD per milliliter by intramuscular. This indicated
the susceptibility to WSSV of juveniles of 60 and 135 days age was the same.

The titers for the WSSV stock by oral route were 10  SID per milliliter and 10  LD per milliliter. Once WSSV
entered the oral cavities of the shrimp, it had to overcome a series of physical and chemical barriers in the digestive
tracts to reach the susceptible epithelial cells. These barriers may have accounted for the reduction of WSSV
infection by approximately 1 log  compared with the intramuscular route of inoculation.

(Editor’s Note: This article was originally published in the December 2005 print edition of the Global Aquaculture
Advocate.)
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