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Health & Welfare

Aquaculture working group standardizes
methods for bacteria testing
Wednesday, 1 December 2004

By Ron A. Miller, M.S. , Robert D. Walker, Ph.D.  and Renate Reimschuessel, Ph.D., VMD

Quality control ranges have been established for oxytetracycline
and nine other antimicrobial agents
Until recently, researchers lacked standardized methods to accurately monitor changes in the susceptibility of and
development of resistance in aquatic bacterial pathogens to antimicrobial agents used in global aquaculture. The
many variations in testing methods used by aquatic disease specialists have led to inconsistent results that make
correlation between laboratories di�cult. 

(https://www.aquaculturealliance.org)
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Working group studies
To address such issues, the National Committee for Clinical Laboratory Standards (NCCLS) created the Subcommittee
on Veterinary Antimicrobial Susceptibility Testing – Aquaculture Working Group in 1998. Recently renamed Clinical
and Laboratory Standards Institute (CLSI), NCCLS charged the group to produce guidance documents for methods of
testing the antimicrobial susceptibility of bacteria isolated from the aquatic environment. 

Members of this working group have since identi�ed suitable quality control strains and coordinated two multiple-
laboratory studies that included researchers from the United States, Denmark, Norway, Greece, Australia, and Canada.
They standardized the agar disk diffusion and broth microdilution testing methods. This work de�ned zones of
inhibition and minimum inhibitory concentration quality control ranges for two bacterial strains: Escherichia coli ATCC
25922 and Aeromonas salmonicida subsp. salmonicida ATCC 33658.

Control ranges
These studies represent the �rst published reports conducted in accordance with approved NCCLS guidelines to
establish quality control ranges at temperatures lower than 35 degrees-C for antimicrobial susceptibility testing of
aquatic bacteria. The standardized methods and approved ranges should constitute a foundation for the
establishment of ranges for other antimicrobial agents important to the aquaculture industry and additional
pathogen-testing methods. The methods and associated quality control ranges will likely be used to develop
susceptible, intermediate and resistant breakpoints for antimicrobial agents used in aquaculture.

Agar disk diffusion test performed on standard Mueller-Hinton agar.
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The standardized agar disk diffusion methods were published by NCCLS in 2003 in a report titled “Methods for
Antimicrobial Disk Susceptibility Testing of Bacteria Isolated From Aquatic Animals.” A more detailed description of
this work can be found in a 2003 article by Miller and coauthors in the Journal of Clinical Microbiology. The broth
microdilution methods will be published in a CLSI report to be published next year titled “Methods for Broth Dilution
Susceptibility Testing of Bacteria Isolated From Aquatic Animals.”

Continued development
CLSI has gained international support for its antimicrobial susceptibility testing methods, with virtually all hospitals in
the USA and many overseas facilities closely following the methods and quality control criteria outlined in its
documents. An increase in worldwide use of the documents, coupled with the many antimicrobial agents approved for
use in aquaculture, has steered the Aquaculture Working Group toward continued development of standardized
antimicrobial susceptibility tests. 

Thus far, quality control ranges have been established for oxytetracycline, ormetoprim-sulfadimethoxine, oxolinic acid,
�orfenicol, �umequine, erythromycin, ampicillin, enro�oxacin, gentamicin and trimethoprim-sulfamethoxazole when
testing at 22, 28 and 35 degrees-C.

(Editor’s Note: This article was originally published in the December 2004 print edition of the Global Aquaculture
Advocate.)

Authors

Broth microdilution tests determine minimum inhibitory
concentrations in a microtiter format.
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