
EFFECTS OF BUTYRATE FEED SUPPLEMENTATION ON GILTHEAD SEA BREAM (SPARUS 

AURATA) INTESTINAL HEALTH 

Aquaculture today is facing a number of challenges: high stocking densities; the limited, or 

even banned use of antibiotics; the use of plant-based diets to name a few. All these stressing 

factors affect the gastrointestinal tract of the aquatic animals. Nutritionists therefore must 

focus not only on nutritional specifications but also on promoting gastrointestinal health. So a 

new approach is being taken into account: supplementation with natural growth promoters 

(NGPs). Also termed non-antibiotic growth promoters, NGPs are feed additives contemplating 

different categories as salts of organic acids, probiotics, prebiotics, phytogenics or yeast. In 

addition to the beneficial effects in terms of health status and performance, NGPs 

supplementation does not usually bear any risk regarding bacterial resistance or undesired 

residues in the edible fish product.  

Several publications have addressed the effects of short change fatty acids (SCFA) and their 

salts on the health and performance of fish. These SCFA are commonly known by their specific 

antimicrobial activity, however the effects of SCFA go beyond modification of gut microflora, 

and other benefits such as improved digestive enzyme activity, increased pancreatic secretion, 

enhanced development of intestinal epithelium and intestinal barrier integrity, or anti-

inflammatory properties, have been described and attributed to likely causes of enhanced 

performance, particularly when supplementing butyric acid in its sodium salt form. 

In order to asses all these benefits a study was conducted by Jaume Pérez-Sánchez and his 

team at the “Instituto de Acuicultura de Torre la Sal”, IATS-CSIC and the University of life 

Sciences (Norway) in which the commercial butyrate product (BP-70, ®Norel) was tested on 

gilthead sea bream.  

Although no significant effects of butyrate supplementation were found on the standard 

performance variables (SGR, FRC, etc...), gut index (fish weight/intestine length) was 

progressively and significantly increased with butyrate supplementation. Normally fish react to 

poor nutrient absorption enlarging the intestinal increasing therefore the absorptive surface, 

this compact intestine could be indicative of better conformed microvilli. Butyrate also 

increased plasma glucose levels and liver glycogen depots, which highly supports a sparing 

effect of butyrate on the utilization of glucose as a metabolic fuel. 

Also gene expression was measured focusing in 90 specific genes identified as involved in gut 

health regulation. Butyrate supplementation clearly induced modifications towards a healthier 

intestine condition.  Intestine cell differentiation was promoted rather than stem cell 

proliferation which is related to tissue damage.  Butyrate also improved the intestine barrier 

function, up-regulating the expression of several components of tight junctions, and altered 

the expression of nuclear-encoded mitochondrial genes, adopting an expression pattern of a 

mitochondrial “high power” activity with a low risk of oxidative stress. In addition, butyrate 

supplementation altered the expression of several immunomodulators, leading to an anti-

inflammatory gene expression pattern. Therefore, butyrate supplementation as a whole is a 

very promising approach to improve the health condition of aquatic animals. 

 



 

 

 

 

 

 

 

 

 


