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Growth hormone, insulin-like growth factor (GH-IGF) axis a key
hormonal regulator of growth

The USDA 103 research strain of channel catfish continues to be
developed for growth, fillet yield, and resistance to Edwardsiella
ictaluri.

https://www.aquaculturealliance.org/advocate/gene-based-markers-could-aid-selective-breeding/?headlessPrint=AAAAAPIA9c8r7gs820WZBA


https://www.aquaculturealliance.org/advocate/category/animal-health-welfare
https://www.aquaculturealliance.org/

10/7/2019 Gene-based markers could aid selective breeding « Global Aquaculture Advocate

The USDA 103 research strain of channel catfish was developed by family selection for improved growth rate.
Continued selection within this line is focused on growth, fillet yield, and resistance to Edwardsiella ictaluri, a
bacterium that causes enteric septicemia in catfish. Better-growing broodstock are currently identified by conducting
lengthy growth studies with large numbers of catfish families.

This is expensive and labor-intensive because 100 or more families are evaluated. The catfish industry is interested in
identifying markers that could identify individuals with superior growth characteristics.

Growth regulation

The growth hormone, insulin-like growth factor (GH-IGF) axis is a key hormonal regulator of growth. Growth hormone
acts on target tissues like the liver and muscle to stimulate production of insulin-like growth factors | and II, which in
turn induce biological responses such as muscle growth through their respective receptors.

In 1999, Jaume Pérez-Sanchez and Pierre-Yves Le Bail first suggested the use of the GH-IGF axis as a marker for
growth performance in fish. In support of their hypothesis, lan Fleming and coauthors found in 2002 that growth
hormone levels were higher in faster-growing domestic Atlantic salmon than in a wild salmon population. In 2006,
Scott Lankford and Gregory Weber reported variations in growth performance among broodstock rainbow trout
families were explained by variations in resting levels of growth hormone and IGF-I.

Stress resistance

The authors are also interested in improving stress resistance in channel catfish. Stress negatively impacts many
production traits, including growth, disease resistance, and reproduction. Levels of cortisol, the primary stress
hormone, are related to body weight in rainbow trout.

There may be a genetic basis for variation in growth performance and stress responsiveness in catfish. If so, genes
and gene products related to the GH-IGF and stress hormone axes could be used as markers for selective breeding.

Research

At the Thad Cochran National Warmwater Aquaculture Center in Stoneville, Mississippi, USA, the authors tested the
hypothesis that genes and gene products associated with the growth regulatory axis and stress axis could be used to
explain differences in growth performance.

As part of this research, they measured the activity of genes involved in the GH-IGF network in fast- and slow-growing
USDA 103 catfish families, which had been selectively bred for two additional generations. Fish of about 59 grams
were fed for seven weeks, weighed, and tissues were taken for RNA extraction. The remaining fish were subjected to
an acute 10-minute confinement stress in low water.

Results

Test results showed a significant relationship between plasma levels of cortisol and weight gain among the fast- and
slow-growing catfish. Fish that gained more weight during the study tended to have lower levels of cortisol after they
were subjected to the 10-minute stressor.

There were no differences between the fast- and slow-growing families for growth hormone receptor gene activity in
the liver or pituitary. IGF-Il gene activity in the muscle was higher in the fast-growing fish, but there was no difference
for this gene in the livers of the fish.

(Editor’s Note: This article was originally published in the September/October 2007 print edition of the Global
Aquaculture Advocate.)
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