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Epidemiological studies on the fish pathogen,

Nocardia seriolae
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Fish nocardiosis caused by Nocardia seriolae has become a major cause of mortality in
farmed yellowtail Seriola quinqueradiata and amberjack S. dumerili, which are the most
intensively cultured fish species in Japan.The a-glucosidase (a-glu) activity test is useful to
indicate the epidemiological aspects of N. seriolae, because positive a-glu activity was
common in the Taiwanese strains, while negative a-glu activity was common in the Japanese
strains. Furthermore, genetic diversities were observed between the a-glu-positive and
a-negative strains,

In the first study, the minimum inhibitory concentrations (MICs) for oxytetracycline
hydrochloride (OTC) and erythromycin (Em) were determined along with the e~-glu activities
in 110 Nocardia seriolae strains isolated in Miyazaki and Kagoshima prefectures in
2008—2009, The strains were examined for the presence of tet(K), tet(L), tet(M), tet(O), tet(S),
erm(4), erm(B), mph(4), mef{4), and msr(D) genes. All the u-glu-positive strains (n = 15)
were OTC resistant and Em sensitive with MICs of 32-64 and <0.125 pg/ml, respectively. All
the a-glu-negative strains (z = 95) were OTC sensitive with an MIC of 2—4 pg/ml, and most of
them (93 of 95) were Em resistant with an MIC of >128 pg/ml. The MIC for Em in the
remaining 2 a-glu-negative strains was <0.125 pg/ml. The 15 OTC-resistant strains possessed
the fet(K) and/or tet(l,) gene(s), and all the 93 Em-resistant strains possessed both the mef(4)
and msr(D) genes. The relationship between a-glu activity and drug sensitivity of N. seriolae
strains may explain the difference in prevalence of each phenotype. Nevertheless, the
relationship should be further explored using N. seriolae isolates collected from more
prefectures and farms. '

In the second study, the utility of chromogenic media for determination of a-glu activity and
presumptive drug susceptibility profiles in 116 N, seriolae isolates was investigated. In all
isolates, the results obtained using chromogenic media were identical to those of the API ZYM
test. All the a-glu-positive isolates (n=27) were erythromycin (Em)-sensitive, and more than
half of them (n=18) were oxytetracycline (OTC)-resistant. On the other hand, all the
o-glu-negative isolates (n=89) were OTC-sensitive, and most of them (n=81) were
Em-resistant. These results support the relationship between the a-glu activity and drug
susceptibility profiles in N. seriolae, Therefore, chromogenic med-ia could be used as simple
and reproducible one-step tesis to determine the a-glu activity for presumptive drug
susceptibility profiles in N. seriolae.

In the third study, Biased sinusoidal field gel electrophoresis (BSFGE), DNA-DNA
hybridization, and sequence analysis of sec4! and gyrB genes were performed to investigate
the possible transmission of the o-glucosidase (o-glu)-positive phenotype of N. seriolae
between amberjack and yellowtail, and to conduct a study for a possible genetic differences at
the species level in N. seriolae isolates with phenotypically different a-glu and drug
susceptibility profiles. The BSFGE profiles of the a-glu-positive and a~glu-negative isolates




were epidemiologically unrelated. The restriction patterns of e-glu-positive isolates from
yellowtail and amberjack were identical, and these strains belonged to the same
epidemiological cluster. DNA relatedness values of the a-glu-positive and -negative
phenotypes to that of N. seriolae ATCC43993 were greater than or equal to 77.6% and 78.8%,
respectively. The sequences of secAl and gyrB genes in the two N. seriolae a-glu phenotypes
were identical to reference N. seriolae strains, In this study, we have supported the possible
transmission of the two a-glu phenotypes of the N. seriolae between amberjack and yellowtail.
In addition, we have also confirmed that the intra-species differences in BSFGE and drug
susceptibility profiles between the two a-glu phenotypes do not affect the extent of DNA
relatedness and the similarity in secA and gyrB gene sequences among N. seriolae isolates.

In the last study, resazurin microtiter assay (REMA) was carried out using four
sulfonamides, three culture media, and four inoculum sizes as a first screening step to establish
an easy-to-interpret sulfonamides susceptibility testing method for N. seriolae. The in vitro
activity of sulfamonomethoxine (SMM) against 190 clinical N. seriolae isolates was then
examined, and in vivo experimental treatment was performed. When the culture medium and
the inoculum size were considered in tandem, a 0.5% the original concentration of
cation-adjusted Mueller-Hinton broth and an inoculum size of 10* CFU/well showed the
clearest endpoint reading for all tested drugs, and the REMA generated data was in excellent
agreement with those generated by the reference Etest method. SMM activity showed
minimum inhibitory concentration (MIC) values of 4-32 pg/ml against all tested N. seriolae
isolates. Treatment of fish groups, experimentally infected with N. seriolae isolates having
SMM MICs of 4 and 32 pg/ml, resulted in survival rates of 100% and 87.5% in the two
groups, respectively. In this study, we developed a simple visual method to test SMM activity
against N. seriolae. We found that an MIC of 32 pg/ml can be considered the preliminary
breakpoint in monitoring the sensitivity of N. seriolae in fish farms.
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