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ABSTRACT
Withering syndrome (WS) in abalone is caused by an infection from Rickettsia-like

organisms (RLOs), “Candidatus Xenohaliotis californiensis”. Infection by this pathogen in
small abalone Haliotis diversicolor supertexta has not been reported to date; this study is the
first report of WS in this abalone species. Under light microscopy, the RLOs were observed in
the cytoplasm of the epithelium cells lining mainly the post-esophagus of H. diversicolor.
Under transmission electron microscopy, ultrastructure of the RLOs is similar to the RLOs
infecting other abalone species. The presence of RLOs was confirmed by in situ hybridization,
polymerase chain reaction (PCR), and quantitative real-time PCR, using primers specific for
16S rDNA of RLO infecting red abalone H. rufescens. Sequence analysis of the limited PCR
product revealed 93% similarity to RLO detected in the red abalone H. rufescens. Young H.
diversicolor (2 mo old) without WS clinical manifestations, were also infected by RLO as
detected by quantitative real-time PCR. The abalone were treated by oxytetracycline (OTC) by
oral administration at 6g/kg feed for 14 consecutive days. This eliminated WS and mortality in
the stock, as well as a significant reduction in RLO load in the post-esophagus of the abalone.
At the drug withdrawal day 21, residual OTC was < 2 ppm in the digestive gland and foot
muscle as determined by ELISA, this level is considered safe for human consumption. Zero
level of OTC was observed at the withdrawal day 90.
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