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Copper (Cu) has been widely used at pharmacological levels (e.g., 125 ppm) as growth promoter 

in poultry. However, the mechanism by which high levels of Cu promote growth remains to be 

determined. It is commonly recognized that Cu exerts anti-microbial effect in the gut but there is 

not much direct and consistent data showing that Cu alters the population of bacterial species in 

birds. The objective of this study was to understand the mechanism by which methionine 

hydroxy-analogue chelate (MHAC) of Cu (MINTREX® Cu, Novus International, Inc.) improves 

gut health in broilers. Wheat-barley-SBM based diets were formulated to meet or exceed nutrient 

needs except for trace minerals. MHAC Cu was added to provide 0 ppm (NEG), 30 ppm (M30), 

or 75 ppm (M75) in final diets. Supplemental levels of Zn and Mn from MHAC (32 ppm), Fe (40 

ppm), I (1.25 ppm), and Se (0.3 ppm) were similar among treatments. Each diet was fed to 9 

replicate pens of male broilers. Data were analyzed by one-way ANOVA. Both M30 and M75 

reduced (P<0.05) FCR during grower phase (d 15-27). M75 reduced (P<0.05) footpad lesion 

scores in birds of 33 and 40 d of age. Compared to NEG, M30 reduced (P=0.047) villus width, 

and M75 reduced (P=0.034) muscular width in the duodenum of birds of 21 d of age.  Both M30 

and M75 increased jejunal villus height (P<0.0001), villus height/width ratio (P=0.017), reduced 

crypt depth (P=0.018), and crypt depth/villus height ratio (P<0.0001) in birds of 40 d of age. 

These results indicate that MHAC Cu improved gut morphology and likely reduced the needs of 

energy and nutrients to maintain gut barrier function. Adding 30 ppm Cu from MHAC Cu 

increased (P<0.04) the relative level of Lactobacillus in cecum.  Taken together, 

supplementation of MHAC Cu improved gut health of broilers by maintaining better gut 

structural integrity and shifting the gastrointestinal microbiota to more beneficial balance, which 

leads to better growth performance and healthier footpads.   
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