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Health & Welfare

Early host response improves ESC
resistance in channel catfish
Wednesday, 1 June 2005

By Lelania Bilodeau, Ph.D. , Brian C. Small, Ph.D. , William R. Wolters, Ph.D.  and David J.
Wise, Ph.D.

Enteric septicemia can cause signi�cant damages

ESC lesions appear on cat�sh within a few days of exposure.

(https://www.aquaculturealliance.org)

https://www.aquaculturealliance.org/


1/10/2020 Early host response improves ESC resistance in channel catfish « Global Aquaculture Advocate

https://www.aquaculturealliance.org/advocate/early-host-response-improves-esc-resistance-in-channel-catfish/?headlessPrint=AAAAAPIA9c8r7gs8

Enteric septicemia of cat�sh (ESC) is the most prevalent disease affecting commercial cat�sh production. This
bacterial disease, caused by Edwardsiella ictaluri, is most prevalent in the fall and spring each year. Clinical signs
typically manifest within a few days of exposure and are usually followed by death within two weeks. 

In the United States, industrywide losses from ESC outbreaks can be as high as U.S. $60 million in any given year.
Current management techniques include vaccination of fry, treatment of infected animals with antibiotics, and
withdrawal of feed. However, none of these are completely effective when used alone. 

Disease resistance
Resistance to ESC varies among families and strains of channel cat�sh, but is consistent within each family or strain
across multiple challenges. This suggests there may be a genetic component to ESC resistance that could be utilized
in a selective-breeding program. 

Response to ESC challenge varies widely among NWAC103 strain channel cat�sh families. Some families show
complete resistance to ESC, and others show complete susceptibility. Understanding the mechanisms that drive
resistance to ESC will improve efforts to breed channel cat�sh with enhanced ESC resistance.

Bacterial challenge study
A recent study at the Thad Cochran National Warmwater Aquaculture Center in Stoneville, Mississippi, USA,
addressed how bacterial levels and immune response vary relative to the resistance level of multiple families of
channel cat�sh. Six families that showed a consistent response in previous ESC challenges (three resistant, three
susceptible) were challenged with virulent E. ictaluri, and bacterial levels and immune response were measured. 

A molecular genetic detection assay that enabled rapid, sensitive, and accurate detection of E. ictaluri DNA was
utilized to monitor bacterial levels in the blood, kidneys, and spleens of the �sh throughout challenge. These tissues
are the most likely to be affected during infection. 

In all cases, bacterial loads were lower in resistant families than susceptible families (Fig. 1). This suggested that
bacterial levels were suppressed by some mechanisms of the immune systems in resistant �sh.

Immune response
To assess immune response, lysozyme – a nonspeci�c host response mechanism – was measured. In �sh from the
resistant families, lysozyme was activated 24 hours earlier than in �sh from susceptible families (Fig. 2). This may be
su�cient time for bacterial levels to be suppressed.

Fig. 1: Bacterial loads in blood samples from �sh infected with E.
ictaluri.
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Conversely, the 24-hour delay in response of the susceptible �sh may have allowed bacterial levels to increase to a
point where acute infection developed and the immune systems could not effectively respond. The low bacterial
levels in the surviving susceptible �sh may have re�ected the ability to maintain moderately low levels of bacteria
throughout challenge or pathogen clearance.

Genetic improvement
Studies that address issues related to bacterial loads and immune response provide the framework for building
selective-breeding programs for disease resistance. The research described here will be utilized in screening families
for innate resistance to ESC, assessment of heritability, development of a germplasm with improved resistance to

Fig. 2: Immune response (lysozyme) of channel cat�sh to challenge
with Edwardsiella ictaluri. Lysozyme activity increased 24 hours
earlier in resistant �sh.

Bacterial loads were lower in resistant families than susceptible
families, which suggested that bacterial levels were suppressed by
the immune systems in the resistant �sh.
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ESC, and the identi�cation of genes associated with innate immune function and disease resistance for marker-
assisted selection.

(Editor’s Note: This article was originally published in the June 2005 print edition of the Global Aquaculture
Advocate.)
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