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ABSTRACT

The purpose of this research is to study the effects of an infection of the black tiger
shrimp Penaeus monodon by infectious hypodermal and hematopoietic necrosis viruses
(IHHNV). The study is divided into three parts. The first part is to compare histopathology
and tissue tropism of IHHNV infection between P. monodon and P. vannamei, using
histology, in situ hybridization, transmission electron microscopy (TEM), polymerase chain
reaction (PCR) and real-time PCR. It was found that P. monodon infected by IHHNV
showed no clinical manifestation, whereas P. vannamei infected by the same virus suffered
runt-deformity syndrome and with considerable mortality. Histological examination of
[HHNV-infected P. monodon revealed no Cowdry A-type inclusion (CAI), which is typical of
[HHNYV infection in P. vannamei. By in situ hybridization, tissues that were found positive in
both shrimp species were the hemocytes and fixed phagocytes in the heart, skeletal muscle, in
hemal sinuses of the hepatopancreatic tubules, hematopoietic tissue, connective tissue,
subcuticular epithelium, gills and the antennal tubule. The only tissues that were positive in P.
vannamei were ovary and neural tissue. Among all the tissues examined by in situ
hybridization, the heart muscle showed the strongest positive reaction in both shrimp species.
Under TEM, necrotic process was observed in tissues of IHHNV-infected P. vannamei,
whereas apoptotic process was observed in P. monodon. .

The amount of viral particles as determined by real-time PCR revealed the levels of the
virus particles in several tissues studied in P. monodon. The levels of viral loads in various
tissues, however, did not significantly differ.

In the second part, DNA of IHHNV from six isolates, from both P. monodon and P.
vannamei, were sequenced. Differences among the sequences suggests that IHHINV isolates
in Thailand can be grouped into one that is similar to an original IHHNV isolate in Hawaii
(from P. vannamei in 1980°s) and the other to an isolate from P. monodon broodstock that
were shipped to University of Arizona in 2002. The difference between the two lines is about
5% and mainly in the ORF 3, which encodes structural proteins. The sequence of IHHNV
isolates that infected P. vannamei and P. monodon in Thailand were closely related.

In the last part of the study, the growth and fecundity of the IHHNV-infected P.
monodon domesticated broodstock, as well as the histopatholgy, were determined. The
infected shrimp showed the same growth rate as their non-infected cohorts. Histology and in
situ hybridization revealed similar features as found in the first study. In the ovary, positive
reactions were absent in oocytes but confined to the ovarian capsule and follicular cells.
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