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Nutritional solutions 
enhance bird health in an 
antibiotic-free era  

Worldwide population 
growth, rising incomes 
and urbanisation are 

triggering an explosion in demand 
for high quality animal protein. By 
2030, the World Health Organisation 
(WHO) projects annual meat 
production to reach 376 million tons 
globally – up from 218 million tons 
in 1997-1999. 

by Dr Dan Karunakaran, 
Technical Services Manager, 

Poultry, ARM & HAMMER, USA. 
www.ahanimalnutrition.com 

This trend is great news for the 
livestock industry, but it also comes 
with challenges. Surging demand 
requires producers to achieve highly 
efficient growth and optimal animal 
health.  

Among other management 
challenges, they must control a 
myriad of diseases, including those 
caused by bacterial infections.  

One estimate notes that 80 types 
of bacteria pose serious threats to 
the poultry industry. Escherichia coli, 
salmonella and clostridium are 
among the leading pathogens 
causing disease in poultry, as well as 
in swine, dairy and beef production.  

Meanwhile, changing consumer 
preferences and new government 
regulations often require 
adjustments in antibiotic protocols 
to control these pathogens.  

Researchers worldwide are seeking 
non-antibiotic solutions that 
overcome disease while still 
enhancing performance. 

Understanding clostridia 

The first step in finding non-
antibiotic solutions to animal health 
threats is to understand common 
disease-causing pathogens. 

For example, clostridia live in the 
soil and in poultry facilities 
throughout the world and are part 
of the normal digestive tract 
bacterial community for animal 
species everywhere, including your 
birds. As such, clostridia continually 
make their way into facilities, 
feedstuffs and poultry flocks, 

causing various challenges to bird 
health and efficiency – including 
severe mortality – when conditions 
get out of balance.  

Necrotic enteritis is caused by 
Clostridium perfringens, which 
typically occurs in broiler chickens 
but has also been diagnosed in 
various avian species. Several 
predisposing factors for necrotic 
enteritis have been identified, 
including dietary factors, immune 
status, stress, intestinal physio-
pathology and coccidiosis.   

During gut integrity compromising 
events (such as with coccidiosis) 
they can proliferate to cause 
necrotic enteritis.  

A comprehensive sampling 
program on US poultry farms offers 
insight into microbial communities in 
specific environments – including 
the presence and prevalence of 
clostridia and other bacterial 
species. The information also helps 
provide a snapshot of bird health on 
tested facilities. For instance, in 
addition to clinical signs of necrotic 
enteritis from individual bird 
samples, this information also shows 
levels of subclinical challenges that 
cut into profits even though you may 
not see clinical disease symptoms – 
losses due to poor weight gain and 
greater variation in performance.  

In the case of subclinical enteritis, 
chronic intestinal mucosal damage 
leads to production losses due to 
poor digestion and absorption, 
reduced weight gain and increased 
feed-conversion ratio. Generally, no 
overt clinical signs are present and 
usually there is no elevated 
mortality. 

ARM & HAMMER laboratory results 
show a significant portion of the 
samples from seemingly healthy 
birds show pathogen levels that may 
lead to subclinical disease challenges 
(Figs. 1 and 2). 

By collecting samples from across 
the United States and organising 
them into regions defined by 
geography and prevailing farm 
management styles, researchers 
created a clear picture of clostridial 
populations in specific regions.  

Microbial differences 

Test results indicate that both the 
species of clostridium and the level 
of diversity differ across regions.  
Regional differences may be due to 
varying litter types, environments, 
feedstuffs, animals and management 
styles. Taken together, these 
elements form the Microbial Terroir 
– or microbial makeup – of a region 
or individual farm. Differences in 

Microbial Terroir help explain why 
certain challenges plague some areas 
more than others.  

This same principle applies to all 
environments and animal species. 
Collection and testing programs for 
swine and cattle show similar results 
in bacterial diversity by farm and 
region.  

Microbial solutions 

The robust sampling and analysis 
program has led to a solution for 
combating pathogens like clostridia 
and E. coli on a regional and 
individual basis. The solution 
harnesses Bacillus bacteria, which 
coexist with clostridia in the soil and 
are natural enemies of bacteria. 

Utilising specific bacterial strain 
profiles, researchers identified 
several specific combinations of 
proprietary strains of Bacillus 
bacteria that inhibit toxigenic and 
non-toxigenic clostridium and avian 
pathogenic E. coli, known as targeted 
microbial solutions. 

Feeding these proprietary bacillus 
strains helps lower harmful bacteria 
loads in gastrointestinal tracts and 
enhances overall animal health, 
production and efficiency. With 
long-term use, feeding bacillus 
changes the pathogen profile of a 
farm. The data shows the positive 
effects targeted microbial solutions 
have on Clostridium perfringens, 
reducing total counts and shifting 
towards lower levels in the GIT. 

The important lessons are: 
l Bacterial populations and 
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Fig. 1. The effect of targeted microbial solutions on C. perfringens.
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Fig. 2. The effect of targeted microbial solutions on C. perfringens.
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diversity vary across the country and 
across the globe. Different 
combinations of Bacillus are 
necessary to address these 
challenges specific to each region. 
l Feeding bacillus over the long 
term changes the Microbial Terroir 
of a farm, including changes in 
clostridial populations and species 
diversity. 

Positively affect gut health 

Gut health is another pathway to 
finding non-antibiotic production 
solutions. As Australian researchers 
note: “The nutritional and health 
status of poultry are interlinked with 
gut health, which includes immune 

system, gut microbial balance and 
macro and micro-structural integrity 
of the gut. The health of the 
gastrointestinal tract affects 
digestion, absorption and 
metabolism of nutrients, disease 
resistance and immune response.” 
Swine, dairy and beef researchers 
share similar sentiments. 

In the quest for non-antibiotic 
solutions to help enhance animal 
health and productivity, producers 
are increasingly turning to Refined 
Functional Carbohydrates (RFCs). 
RFCs have been shown to offer many 
benefits that may be associated with 
gut health and immune response.  

RFCs are the components 
harvested from yeast cell walls (S. 
cerevisiae) using specific enzymes 
during a proprietary manufacturing 

process. This enzymatic hydrolysis 
yields MOS (mannan oligosacch-
arides), Beta 1.3-1.6 glucans and 
D-Mannose – all of which are readily 
bioavailable in Celmanax due to this 
proprietary process.  

Research shows that each RFC has 
a specific mode of action and 
outcome when fed to livestock. 
Across numerous studies RFCs 
improved feed conversion ratio (FCR) 
by five points in broilers (Fig. 3). 

Overcoming challenges 

Additional trials explored how RFCs 
helped broilers improve 
performance in the face of health 
and environmental challenges. 

In this study, researchers examined 

the effects of clean water, myco-
toxins and coccidia, as well as RFCs 
(50g/MT), on broilers. The basal diet 
contained on average 50ppb 
aflatoxin, 0.4ppm deoxynivalenol 
(DON) and 2.7ppm fumonisin. 
Treatments included new or used 
litter, clean or unchanged water and 
diets that did or did not include a 
coccidiostat.  

Researchers found: 
l The study demonstrated the 
capacity of RFCs to maintain feed 
efficiencies in the absence of a 
coccidiostat in the grower and 
finisher phase. 
l In the presence of water, litter, 
mycotoxin and coccidia challenges, 
RFCs improved the feed conversion 
ratio at 35 and 49 days of age. 
l Under these challenge conditions, 
the addition of RFCs to diets in all 
three broiler growth phases was 
found to support optimal 
performance. 

Therefore, including RFCs in an 
animal’s diet throughout its life cycle 
can help improve immune function 
by providing a defence mechanism 
against pathogenic bacteria. As a 
result, RFCs can help maintain gut 
health and overall animal health, 
boosting the immune response.       n 
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Fig. 3. Effect of Celmanax on feed conversion ratios in broilers.
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