Beyond AGPs: Controlling necrotic

enteritis through gut health
optimization

Antibiotic growth promoters (AGPs) have routinely been used in intensive poultry production for improving
birds’ performance. However, in recent years, reducing the use of antibiotics in animal production has
become a top priority, due to concerns about the development of antibiotic-resistant bacteria and
mounting consumer pressure. Multiple countries have introduced bans or severe restrictions on the non
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therapeutic use of antibiotics, including in the US, where the Food and Drug Administration has
implemented measures to curb the use of antibiotics since 2017.

However, the removal of AGPs poses challenges for poultry performance, including reduced feed
efficiency, decreased daily weight gain, as well as higher mortality. Moreover, the withdrawal of AGPs in
feed is widely recognized as one of the predisposing factors for necrotic enteritis (NE). NE is one of the
most common and economically important poultry diseases, with an_estimated global impact of US$ 5 to 6
billion per year. As a result of withdrawing AGPs, the usage of therapeutic antibiotics to treat NE has
increased. To break out of this vicious cycle and to secure the efficiency of poultry production, alternatives
are needed that combat NE where it starts: in the gut.

Necrotic enteritis: a complex disease

NE is caused by pathogenic strains of Clostridium perfringens (CP): ubiquitous, gram-positive, spore-
forming anaerobic bacteria. The spores of CP can be found in poultry litter, feces, soil, dust, and
contaminated feed. Low levels of different CP strains are naturally present in the intestines of healthy
birds, kept in check by a balanced microbiome. However, when gut health is compromised, pathogenic
strains can proliferate at the expense of unproblematic strains, resulting in clinical or sub-clinical NE.

Animals suffering from the clinical form show symptoms such as general depression, reluctance to move,
and diarrhea, with mortality rates of up to 50%. Infected birds suffer from degenerated mucosa lesions in
the small intestines. Even in its “mild”, subclinical form, which often goes unnoticed, the damage to the
animals’ intestinal mucosa can result in permanently reduced performance and consequent economic
losses for the producer.

Certain predisposing factors have been found to enable the proliferation of pathogenic strains in the
gastrointestinal tract. Diet is a key example: the composition of the gut flora is directly linked to feed
composition. High inclusion rates of cereals (barley, rye, oats, and wheat) that contain high levels of non-
starch polysaccharides (NSPs), high levels of indigestible protein, and inclusion of proteins of animal origin
(e.g. fishmeal) have been shown to predispose birds to NE.

A range of diseases (e.g. chicken infectious anemia, Gumboro, and Marek’s disease), but also other factors
that have immunosuppressive effects, such as heat or cold stress, mycotoxins, feed changes, or high
stocking density, render birds more susceptible to intestinal infections. The single most prominent
predisposing factor for the occurrence of NE is the mucosal damage caused by coccidiosis.

Gut health is key to combating necrotic enteritis

To control NE, a holistic approach to optimizing the intestinal health of poultry is needed. It should take
into account not only parameters such as diet, hygiene, and stress, but should also make use of innovative
tools.

Phytomolecules, also known as secondary plant compounds, are essentially plants’ defense mechanisms
against pathogens such as moulds, yeasts, and bacteria. Studies have demonstrated the antimicrobial
effects of certain phytomolecules, including against antibiotic-resistant pathogens. Phytomolecules have
also been found to boost the production of digestive enzymes, to suppress pro-inflammatory
prostaglandins and have antioxidant properties. These features make them a potent tool for optimizing gut
health, potentially to the point of replacing AGPs.

Can phytomolecules mitigate the impact of necrotic enteritis?

To study the impact of phytomolecules on the performance of broilers challenged with a NE-causing CP
strain, a trial was conducted at a US-based research facility. In this 42-day study, 1050 male day-old Cobb
500 broiler chicks were divided into 3 groups, with 7 replicates of 50 chicks each.

On the first day, all animals were vaccinated against coccidiosis through a live oocyst spray vaccination.
The experimental diets met or exceeded the National Research Council requirements, and were fed as
crumbles/pellets. On days 19, 20, and 21, all pens, except the negative control group, were challenged
with a broth culture of C. perfringens. A field isolate of CP known to cause NE (originating from a
commercial broiler operation) was utilized as the challenge organism. On day 21, three birds from each
pen were selected, sacrificed, group weighed, and examined for the degree of present NE lesions.
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The positive control group received no supplements. The trial group received a synergistic combination of
two phytogenic products containing standardized amounts of selected, microencapsulated

phytomolecules: an in-feed phytogenic premix (Activo®, EW Nutrition GmbH) and a liquid complementary
feed supplied via the drinking water (Activo® Liquid, EW Nutrition GmbH). The products were given at
inclusion rates corresponding to the manufacturer’s baseline antibiotic reduction program
recommendations (Figure 1):

Figure 1: Trial design

The trial results indicate that the addition of phytomolecules helps to mitigate the impact of NE on broilers’
performance. The group receiving Activo® and Activo® Liquid showed a better feed conversion (Figure 2)
compared to the positive control group (NE challenge, no supplement). Also, better lesion scores were
noted for animals receiving phytomolecules (0.7 and 1) than for the positive control group (1.6).

The most significant effect was observed concerning mortality: the group receiving Activo® and Activo®
Liquid showed a 50% lower mortality rate than the positive control group (Figure 3). These results clearly
indicate that phytomolecules can play an important role in mitigating losses due to NE.
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Tackling necrotic enteritis in a sustainable way

In an age of AGP-free poultry production, a concerted focus on fostering animals’ gut health is key to
achieving optimal performance. This study strongly demonstrates that, thanks to their antimicrobial,
digestive, anti-inflammatory and antioxidant properties, phytomolecules effectively support birds’
intestinal health when challenged with NE. The inclusion of Activo® and Activo® Liquid, two phytogenic
products designed to synergistically support birds during critical periods, resulted in improved feed
conversion, better lesion scores, and 50% lower mortality.

In combination with good dietary, hygiene, and management practices, phytomolecules are therefore a
potent tool for reducing the use of antibiotics: including Activo® and Activo® Liquid in their animals’ diets
allows poultry producers to reduce the incidence of NE, to mitigate its economic impact in case of
outbreaks, and therefore to control NE in a sustainable way.

By A. Bhoyar, T. van Gerwe and S. Regragui Mazili
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Challenging times for broilers?
Phytomolecules, not antibiotics,
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are the answer

by Ajay Bhoyar, Global Technical Manager, EW Nutrition

Anyone working with today’s fast-growing broiler chicken knows that it is a sensitive creature - and so is
its gut health. Thanks to continuous improvements in terms of genetics and breeding, nutrition and
feeding, as well as general management strategies, broiler production has tremendously upped
performance and efficiency over the past decades. It is estimated that, between 1957 and 2005, the
broiler growth rate increased by over 400%, while the feed conversion ratio dropped by 50%.

These impressive improvements, however, have come at the cost of intense pressure on the birds’
digestive system, which needs to process large quantities of feed in little time. To achieve optimal growth,
a broiler’s gastrointestinal tract (GIT) needs to be in perfect health, all the time. Unsurprisingly, enteric
diseases such as necrotic enteritis, which severely damages the intestinal mucosa, hamper the intestines’
capacity to absorb nutrients and induce an inflammatory immune response.
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The modern broiler’s gut - a high-performing,
but sensitive system

However, in a system as high performing as the modern broiler’s GIT, much less can lead to problems.
From when they are day-old chicks up to slaughter, broilers go through several challenging phases during
which they are more likely to show impaired gut functionality, e.g. after vaccinations or feed changes.
Good management practices go a long way towards eliminating unnecessary stressors for the animals, but
some challenging periods are unavoidable.

The transition from starter to grower diets is a classic situation when nutrients are very likely to not be well
digested and build up in the gut, fueling the proliferation of harmful microbes. Immunosuppressive stress
in combination with an immature intestinal microflora results in disturbances to the bacterial microbiota.
At “best”, this entails temporarily reduce nutrient absorption, in the worst case the birds will suffer serious
intestinal diseases.

Phytomolecules - the intelligent alternative to
antibiotics

To safeguard performance during stressful periods, poultry producers need to anticipate them and
proactively provide effective gut health support. For many years, this support came in the form of
antibiotic growth promoters (AGP): administered prophylactically, they were effective at keeping harmful
enteric bacteria in check. However, due to grave concerns about the development of antimicrobial
resistance, non-therapeutic antibiotics use has been banned in many countries. Alternatives need to focus
on improving feed digestibility and strengthening gut health, attacking the root causes of why the
intestinal microflora would become unbalanced in the first place.

Phytomolecules are secondary metabolites active in the defense mechanisms of plants. Studies have
found that certain phytomolecules stimulate digestive enzyme activities and stabilize the gut microflora,
“leading to improved feed utilization and less exposure to growth-depressing disorders associated with
digestion and metabolism” (Zhai et al., 2018). With other trials showing positive effects on broilers’ growth
performance and feed conversion, the research indicates that phytomolecules might also specifically
support chickens during challenging phases.

The effect of phytomolecules on broilers during a
challenging phase

A study was conducted over a period of 49 days on a commercial broiler farm of an AGP-free integration
operation in Japan. The farm reported gut health challenges in the second and third week of the fattening
period due to vaccinations and changes to the animals’ diets. The trial included 15504 Ross 308 broilers,
divided into two groups. The negative control group included a total of 7242 birds, kept in another house.

All the birds were fed the standard feed of the farm. The trial group (8262 birds) received Activo Liquid,
which contains a synergistic combination of phytomolecules, administered directly through the drinking
water. Activo Liquid was given at an inclusion rate of 200ml per 1000L of water (3.3 US fl oz per gallon of
stock solution, diluted at 1:128), from day 8 until day 25, for 8 hours a day.

The results are summarized in Figure 1:

Figure 1: Improved broiler performance for Activo Liquid group (day 49)
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100 1.88 370
99.5 1.86 365
99 1.84 360
355

98.5 1.82
350
98 18 345
97.5 1.78 340
97 1.76 335

Control  Activo® Liquid Control Activo® Liquid Control Activo® Liquid

The Activo Liquid group clearly showed performance improvements compared to the control group.
Livability augmented by 1.5%, while the feed conversion rate improved by 3.2%. This resulted in a more
than 5% higher score in terms of the performance index.

Challenging times? Tackle them using
phytomolecules

Poultry producers take great care to eliminate unnecessary sources of stress for their birds. Nonetheless,
during their lifecycle, broiler chickens face challenging periods during which the balance of the intestinal
microflora can easily become disturbed, with consequences ranging from decreased nutrient absorption to
full-blown enteric disease.

The trial reviewed here showed that, after receiving Activo Liquid, broilers raised without AGPs showed
encouraging performance improvements during a challenging phase of feed changes and vaccinations.
Likely thanks to the activation of digestive enzymes and a stabilization of the gut flora, the broilers showed
improved livability and feed conversion, thus delivering a much more robust performance during a critical
phase of their lives. In times where the non-therapeutic use of antibiotics is no longer an option,
phytomolecules allow poultry farmers to effectively support their animals during challenging times.
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