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SSO Disease of Oysters Caused by

Haplosporidium costale

Original by Jay D. Andrews. Revised and updated by Susan E. Ford.
Susceptible species

Eastern oyster, Crassostrea virginica; rarely in the Pacific oyster. Also reported in C.
gigas
Disease name

SSO disease
Aetiological agent

Haplosporidium costale (= Minchinia costalis), Phylum Haplosporidia. Complete life
cycle and mode of transmission are unknown.
Geographical distribution

Infected oysters are detected from Nova Scotia, Canada, south along the east coast of
the USA to the mouth of Chesapeake Bay. Prevalence is low in most areas, but
associated mortalities are reported. Also detected from eastern China (in C. gigas).
Associated environmental conditions

Infections are typically restricted to high (≥ 25 ppt) salinity regions. No specific
temperatures are documented for infection acquisition and development, but in
Virginia, USA, where the parasite has been studied most extensively, new infections
occur during spring (April – June), concurrent with deaths of previously infected
oysters. Infections remain histologically undetectable for 9 – 10 months then develop
rapidly in spring of the following year with concurrent mortalities. Most
histologically detectable infections disappear by late summer, although some
infections can still be detected in autumn.
Significance

H. costale inhibits the growth of infected oysters and kills them one to two months
after infections become histologically detectable. The parasite can kill 20 to 50 % of
oysters in an affected population annually.
Gross clinical signs

SSO disease cannot be diagnosed by gross clinical signs.
Control measures and legislation

Maintaining oysters at salinities < 20 ppt should minimize the acquisition of new
infections. Transfer of infected oysters to salinities < 20 ppt is likely to eliminate, or at
least control proliferation of, parasites in infected oysters. Because of the apparent
long incubation period after infection (9–10 months), oysters placed in enzootic water
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immediately after an infection period (i.e. August in Virginia) and harvested within
18 months, should suffer little or no mortality. Particle filtration (1-µm filters) and UV
irradiation of water coming into hatcheries or nurseries should eliminate infective
stages, as it does for the related pathogen, Haplosporidium nelsoni. Although direct
transmission has not been documented, transportation of infected oysters into
nonenzootic areas should be avoided. SSO disease is not an OIE-notifiable disease.
Diagnostic methods

The recommended assay is a microscopic examination of a stained tissue section that
includes gill, mantle, digestive diverticula, stomach, and intestine. Initial plasmodia
stages are small (< 5 µm), with few nuclei, and found beneath gut epithelia. In
advanced infections, plasmodia and sporocysts containing spores in various stages of
development are found in all tissues except the epithelia. Plasmodia are typically
< 10 µm in diameter, and nuclei average about 1.6 µm in diameter. During
sporulation, plasmodia develop into sporocysts, containing 50 or more spores, with
spore walls forming around each plasmodial nucleus. Unfixed spores are
approximately 3.3 x 4.3 µm, each having a cap with an overhanging lid.
Haplosporidium costale can be distinguished from the related oyster pathogen, H.
nelsoni by several features. Plasmodia, nuclei, and spores of H. costale are smaller than
those of H. nelson and appear less clear in histological section. Nuclei of H. costale
plasmodia have central, rather than peripheral, endosomes. Plasmodia of H. costale
are present in all tissues except epithelia, whereas H. nelsoni is also found in epithelia.
Sporulation of H. costale is common and takes place in all the tissues except the
epithelia, in contrast to sporulation of H. nelsoni, which is rare in adults, and takes
place in the epithelium of the digestive diverticula. It is difficult to distinguish H.
costale plasmodia from H. nelsoni plasmodia in oysters heavily infected with both
parasites and dual infections do occur. Molecular diagnosis using specific DNA
primers and PCR, as well as in situ hybridization, is considerably more sensitive than
tissue-section histology, although it is not currently in routine use.
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Figure 1. Tissue section of oyster heavily infected with Haplosporidium costale. Note the
presence of all stages in the connective tissue and the absence of parasites in the stomach
epithelium. Scale bar = 50 µm.
Figure 2. Plasmodial (long arrows) and spore (arrowheads) stages of H. costale. Scale bar
= 20 µm.
Figure 3. Developing spore stages of H. costale. Scale bar = 10 µm.
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