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Introduction: The insoluble non starch polysaccharides (NSP) in cell walls can act as a barrier for 
digestion of intracellular nutrients. This effect is called “cage effect”. The success of fibrolytic 
enzymes in broiler feed are assumed to be attributed to this cage effect but also to a reduction of 
digesta viscosity and a prebiotic effect. The aim of this study was to assess the magnitude of the cage 
effect of a fibrolytic enzyme on performance and host metabolism. 
Animals, Materials and Methods: Seven hundred and twenty 1-d-old male broiler chicks (Ross 
308) were randomly allocated to 24 pens. The corn-soy based diets consisted of normal (NC) and 
frozen (5 days at -18°C) corn – to overrule the cage effect – both with and without xylanase addition. 
Feed (mash) and water were available ad libitum during the entire experiment. Body weight and 
feed intake were recorded at day 13, 26 and 39 and feed conversion ratio (FCR) was calculated. At 
34d of age, from additional birds that received the same experimental diets, subsamples (1.5 g) of 
the fresh digesta were taken from the gizzard to Meckel's diverticulum (proximal samples) and from 
Meckel's diverticulum to the ileo-ceco-colic junction (distal samples) for determination of viscosity 
as described by Bedford, et al (1992). Plasma concentrations of triacylglyceride, glucose and non-
esterified fatty acids (NEFA) were measured in non-fasted birds. For histological analysis, villus 
height, crypt depth and villus height /crypt depth ratio were measured. Statistical differences 
between treatments were determined for performance by linear mixed model and for viscosity, 
blood metabolites, and histological analysis by GLM-general model using SAS Software.  
Results and discussion: During the last period (finisher period), all treatments showed 
significantly higher growth (P=0.009) and lower FCR (P=0.018) compared to the control (NC). In 
starter and grower period, there were no significant differences between dietary treatments 
regarding to performance (P>0.05). It was noted afterwards that those feeds had a very fine particle 
size, leading to poorer performance than expected, which might have hampered treatment effects. 
Feed intake was not significantly different between the different dietary treatments (P=0.826). The 
improvement in performance (in finisher period) coincided with increased absorption as measured 
through higher postprandial plasma glucose (P=0.002) and triacylglyceride (P=0.031) 
concentrations, and agreed with the higher villus height (P=0.001) and villus height/crypt depth 
ratio (P=0.001). Only the group receiving frozen corn with enzyme showed a plasma 
triacylglyceride concentration (128 mg/dl) significantly different from the NC group (105 mg/dl), 
suggesting that enzyme addition acted through more than just the cage effect. Viscosity 
measurements of the digesta of proximal (P=0.671) and distal (P=0.890) small intestine and plasma 
concentrations of NEFA (P=0.161) and crypt depths (P=0.772) did not show significant differences 
between treatments, confirming the assumed absence of a viscosity challenge in a corn-based diet.  
Conclusion:  The applied model managed to rule out viscosity by using corn and separating the 

cage effect (by freezing), hence demonstrating that the xylanase addition acts through solving the 

cage effect, but not solely: especially the prebiotic effect merits further investigation since 

triacylglyceride concentrations showed an additional effect of the enzyme addition on top of the 

cage effect.  
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