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Copper (Cu) as an essential trace element is needed for many physiologic 

functions in animals and humans. In bone metabolism, Cu as an essential co-factor is 

needed for the action of lysyl oxidase, which normalizes the deposition of calcium 

and phosphorus in bones. For this reason, Cu deficiency leads to bone loss. 

The Cu requirement has been established to be 8 mgkg-1 of diets for broiler 

chickens, but it is given to the commercial broiler diet in a larger amount due to its 

different bioavailability in various feed ingredients. Several supplemental Cu sources 

such as inorganic sources (copper sulfate or carbonate), and organic sources (chelated 

form with higher Cu bioavailability) have been added to livestock diet, including 

broilers.  

The objective of this study was to compare the effect of administration of the 

amino acid Cu complex or sulphate in growing male Ross 308 chickens fed with Cu-

poor diet (25% of recommended dose), on the basis of mechanical, geometric, and 

histomorphometric parameters of femur. 

The intake of Cu in the Cu-Gly or Cu-S form at the concentration of 25% of 

daily demand decreased the bone weight and did not influence of the length. As the 

result, the chickens fed Cu-poor diet irrespective of the form had decreased cross 

section area compared to the control chickens. However, mean relative wall thickness 
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decreased in the Cu-Gly group as well as cortical index. While, mean relative wall 

thickness increased in the Cu-S group and cortical index decreased compared to the 

control group. The addition of Cu-S in Cu-poor diet resulted in an decrease in the 

yield strength. However, the values of ultimate strength was not changes. 

Microscopic assessment of cancellous bone in both experimental groups 

supplemented with Cu at the concentration of 25% of daily demand showed a 

significant decrease in BV/TV, Tb.Th mean and Tb.Th max. However, an increase in 

Tb.Sp mean and Tb.Sp max in the Cu-Gly group compared to the control group and 

the Cu-S was observed. Moreover, in the Cu-Gly group the decrease in Tb.N was 

observed when compared to other groups.  

In conclusion, it can be assumed that the supplementation of Cu-Gly even in a 

lowered amount positively influences bone metabolism resulting in more mature 

bone and better mechanical strength in growing broilers. It seems that the amount of 

Cu needed to maintain the mechanical integrity of bone is substantially less than that 

required for growth. On the other hand, histomorphometry revealed a 

disproportionately large osteoporotic surface. The changes in femoral trabecular bone 

suggest that the diet supplemented with Cu only in 25% of the total requirement of 

the component recommended for Ross 308 broiler chicks seems to be insufficient for 

femur development. This finding might suggest a necessity of supplementation with 

higher levels of Cu when are added irrespective of its form. 
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