Use of a novel feed additive preparation in broiler chicken:
effects on performance and gut health
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INTRODUCTION
Maintaining a healthy digestive tract remains an important goal in the poultry industry to prevent gut disorders jeopardizing the achievement of production targets.
Non-digestible parts of protein-rich, raw materials and anti-nutritional substances in diet ingredients can increase the occurrence of dysbacteriosis by serving as a
substrate and resulting in microbial overgrowth of Clostridium perfringens. The inclusion of a high-quality protease in the formulated feed can be one effective
approach to tackle these triggering factors. Bacillus licheniformis spores have been described to have various beneficial effects on gut health such as enhancing
immune function, reducing the number of some potential pathogenic bacteria and strengthening the digestive function (Changqing et al. 2015). This trial was
intended to evaluate the efficacy of a unique combination of a protease (EC 3.4.21.19) and spores of its production organism B. licheniformis (ATCCC53757), the
first authorized as such in the EU as a zootechnical feed additive (CIBENZA® EP150, 4d12, NOVUS Int.), to alleviate the negative impact of a mild Eimeria challenge
on growth performance and intestinal health of broilers.

TRIAL DESIGN
• A total of 792 Ross 308 1-day old chickens, divided in three groups (22 birds/pen, 12 replicates per treatment).
• All corn-soybean meal-based diets (Negative Control; NC) or the same standard diet supplemented with the feed additive preparation at 500g/ton (PRO) or with
bacitracin methylene disalicyclate (BMD®) at 500g/ton (positive control; PC). All diets were pelleted, the starter diet was crumbled after pelleting.
• All birds were challenged on d 15 through an oral gavage with a coccidiosis vaccine at 5 times the recommended dose.
• Performance was measured at d14, d21, and d29. On day 30, three birds per pen were euthanized to measure the concentration of inflammatory cytokines and
enterotoxin levels (ET) in the serum, the first one as parameter for gut inflammatory response, the second being a marker for gut barrier failure (Chen et al. 2015).
• Data were subjected to one-way ANOVA analysis; means were separated by Fishers’ protected LSD test. A P-value ≤0,05 was considered statistically different.

RESULTS
Broilers from the PRO and BMD group achieved a significant higher body weight at day 29 (1,70kg and 1,72kg respectively for PRO and BMD) versus the birds
within the NC group (1,62kg; p=0,04) as shown in Fig.1.
Figure 1. Impact of the combination of the protease and
spores on the average body weight of broilers, d 29
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Figure 2. Impact of the combination of a protease and spores
on gut inflammation and intestinal barrier functions, d30

a

b

0,4

1,60

b

0,2

1,58
1,56

0,0
NC

PRO

PC

Serum ET (µg/ml)
NC

IL10(pg/ml)
PRO

PC

There was a tendency for an improved feed efficiency as seen in a numerical reduction of 0.the average feed conversion ratio (FCR): 1,46 and 1,45 respectively
for the PRO and BMD fed birds, versus 1,49 for the non-supplemented control birds (p=0,07). Mortality was numerically lower in the protease plus spores fed
broilers, compared to the BMD and NC group (7,5% versus 10,9% and 12,8% for PRO, BMD and NC respectively, p=0,09).
When analyzing the impact on inflammation in the gut at d29, the findings, as shown in Figure 2,
demonstrated a significantly lower serum cytokine IL-10 level in chickens fed a diet supplemented with PRO
and BMD (respectively 0,49 pg/ml and 0,38 pg/ml) compared to the levels found in the negative control birds
(1,08 pg/ml, p=0,0004). ET concentration in the serum as indication of intestinal barrier dysfunction, tended
to be lower in the broilers from the PRO and BMD group (respectively 408,9 pg/ml and 411,6 pg/ml) versus
NC (589,2 pg/ml, p=0,086).

CONCLUSION
Optimizing the nutritional value of the basal diet to manage intestinal health is a first important step to reduce
the risk for dysbacteriosis/necrotic enteritis development within the bird. This trial demonstrated that the use
of a unique combination of a protease with spores of its producing microorganism Bacillus licheniformis, can
improve bird performance and decrease pro-inflammatory cytokines confirming its beneficial effects on
broiler gut health.

