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Method has advantages for diagnosis over common histological
techniques
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(Top) H & E staining of hepatopancreas from a CsRV-infected blue crab shows eosinophilic to basophilic
cytoplasmic inclusions within connective tissue and hemocytes. (Bottom) In situ hybridization in a
consecutive section of hepatopancreas shows a positive reaction (black precipitate) to the CsRV-specific
gene probe. Scale bars = 25[].

Aquaculture of blue crabs (Callinectes sapidus) is being developed in the Chesapeake Bay between Virginia and Maryland,
United States, to reduce the impact of overfishing. The growing demand for both hard- and soft-shell crabs has led to
overfishing, with an estimated 75 percent of the bay’s adult blue crab stock removed each year. This has resulted in
dramatic reductions of blue crab populations.

Historically, blue crab aquaculture in Chesapeake Bay has been relatively primitive and based on the capture and fattening
of juvenile crabs collected from the wild. Current efforts are focused on the development of hatchery technology that will
increase the availability of juvenile blue crabs for both aquaculture and stock enhancement.

Recent success in the hatchery technology has shown that blue crabs can be mass produced year round, which increases
the prospects for commercial production. Attention to blue crab diseases, especially those caused by marine viruses, will
undoubtedly become increasingly important as the industry develops.
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Blue crab reovirus

A Callinectes sapidus reovirus (CsRV) found in blue crabs captured from Chesapeake Bay in 2005 was present in over 50

percent of dead/moribund soft-shell crabs and 5 percent of the wild crab populations sampled. As noted in 2010 by Holly
Bowers and co-authors in Diseases of Aquatic Organismes, this virus replicates in the cytoplasm of infected cells. It has an
icosahedral shape with a 55-nm diameter and contains a genome consisting of 12 segments of dsRNA.

Histopathological characterization

Histological examination of the affected crabs showed the presence of eosinophilic to basophilic cytoplasmic inclusions
in both hepatopancreas and gill tissues. In the hepatopancreas, inclusions were found in the cells of connective tissue and
hemocytes in hemal sinus. These spherical to pleomorphic inclusions were present both singularly and in clusters. In the
advanced of infection, the cytoplasmic area showed an increased volume, and the inclusions became less intense in color
with a granular appearance.

In the gill filaments, the inclusions were also found in hemocytes. In addition, focal inflammatory lesions were present,
which were formed by repeated layering of fibrocytic cells. The core of these lesions consisted of infected hemocytes
which engulfed necrotic cell debris.

Total RNA was extracted from hemolymph samples drawn from the moribund crabs, and the cDNA was synthesized for
construction of a cDNA library. One clone (CsRV-28) was found to have a significant match with a reovirus that infects
mud crabs (Scylla serrata). The matched region is part of the guanylytransferase gene, and there was a 95 percent
similarity in amino acid sequence.

In situ detection

The CsRV-28 clone was used for generation of a digoxigenin-labeled probe for in situ hybridization. This probe reacted to
cytoplasmic inclusions in the hemocytes of hepatopancreas and gill tissues. No reaction was seen in any of the tissues
prepared from uninfected crabs. Thus, the in situ hybridization was effective as a diagnostic procedure.

This method has several advantages for diagnosis over commonly used histological techniques. It provides a high
specificity in that the positive reaction occurs only with the target virus and thus can distinguish among viruses that are
morphologically similar. In addition, the method is relatively easy to perform, rapid and suitable for routine use by
diagnostic laboratories.

(Editor’s Note: This article was originally published in the November/December 2011 print edition of the Global
Aquaculture Advocate.)
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