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THE use of vaccines has proved 
to be a good strategy to prevent 
coccidiosis, but the process of 

immunity acquisition needs to be 
approached from a nutritional point of 
view as well if complete success in broiler 
performance is to be achieved, according 
to F.J. Mussini, S.D. Goodgame, C. Lu, C.D. 
Bradley, S.M. Fiscus and P.W. Waldroup of 
the University of Arkansas.

The researchers presented abstract 
M66 at the 2012 International Poultry 
Science Forum held Jan. 23-24 prior to the 
International Poultry Expo/International 
Feed Expo in Atlanta, Ga. 

Mussini et al. noted that glutamine 
has been shown to play a key role both 
in the gastrointestinal tract and the 
immune system, and its utilization could 
be benefi cial to coccidiosis-vaccinated 
broilers. 

In their study, 1,200 one-day-old male 
chicks were vaccinated at a commercial 
hatchery with a coccidiosis vaccine 
and were randomly allocated to four 
treatments, each of which had six 
replications with 50 birds per pen. 
Birds were maintained on built-up wood 
shavings litter. 

Each treatment consisted of the same 
basal diet that met average nutrient 
levels in the U.S. poultry industry, with 
four different inclusion rates of glutamine: 
0%, 0.5%, 0.75% and 1.0%. 

Birds were fed the experimental diets 
from day 1 to day 28 and a common diet 
from day 28 to day 42. Water and feed 
were provided ad libitum throughout the 
experiment. Birds were weighed and feed 
conversion was calculated at 14, 21, 28, 
35 and 42 days of age. 

According to Mussini et al., 
bodyweights were signifi cantly improved 
at 21 and 28 days for all treatments that 
included glutamine. Feed conversion was 
reduced with the inclusion of glutamine, 
showing a positive trend, though the 
reduction was not signifi cant, the 
researchers added. 

There were no signifi cant differences 
at 42 days in the chicks’ bodyweight 
and feed conversion, ‘but the numerical 
weight differences among the control 
and the glutamine treatments were 
maintained, Mussini et al. reported.

At 43 days, eight birds per pen were 
processed in a pilot processing plant, the 
researchers said, noting that breast meat 
yield was not signifi cantly different. 

Mussini et al. concluded that glutamine 
proved to be benefi cial during the 
process of immunity acquisition, 
improving broiler performance 
signifi cantly until 28 days of age and 
maintaining the bodyweight difference 
until the end of the experiment.

Anti-inflammatory
Theo Niewold of the Catholic University 
of Leuven in Belgium and Kurt Van de 
Mierop and Anne Goderis of Nutrex N.V. 
presented abstract T97 that examined 
the effect of dietary supplementation of 
a feed additive containing natural anti-
infl ammatory substances (Y-Mune) on 
the performance and the infl ammatory 
response of chicks immunized with 
human serum albumin (HSA). 

Niewold et al. explained that 200 
male chicks were randomly allocated 
to eight fl oor pens, and two treatments 
were studied, with four replications per 
treatment. One treatment group received 
a commercial diet, while the other 
received the same diet supplemented 
with 300 parts per million of the anti-

infl ammatory feed additive. 
At day 14, the starter diet was changed 

to a commercial fi nisher diet, with the 
chicks receiving the supplemented 
starter diet still getting 300 ppm of 
the feed additive supplemented in the 
fi nisher diet. 

Bodyweight and feed intake were 
recorded per pen at two, four and six 
weeks of age. At three weeks of age, three 
chicks per pen were taken at random, 
and a blood sample was collected. These 
chicks were then injected subcutaneously 
with 100 µg of HSA, the researchers 
said. Two other chicks per pen of each 
group were injected subcutaneously 
with 100 µL of phosphate-buffered 
saline as the control vehicle. During 
the next three weeks, blood samples 
were taken regularly, and the HSA-
challenged chickens received a second 
immunization with HSA 14 days after the 
fi rst immunization. 

The acute phase protein response 
was measured by quantifi cation of 
ceruloplasmin concentrations. 

Niewold et al. reported that at day 42, 
the additive-supplemented chicks had 
the highest bodyweight and the lowest 
total feed conversion compared to the 
control chickens (3,105 g versus 2,940 g 
for bodyweight and 1,674 versus 1,756 
for feed conversion; not statistically 
signifi cant). 

They said the acute phase protein 
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response is a reaction to Freund’s 
complete adjuvant containing Bacillus 
calmette guerin (BCG). A lower acute 
phase reaction was expected after 
BCG injection in the feed additive-
supplemented chicks as a result of a 
reduction in infl ammatory cytokine 
production. For unknown reasons, the 
chickens did not show any increase 
in ceruloplasmin concentration after 
injection with BCG in this trial, so it 
wasn’t possible to evaluate the anti-
infl ammatory properties of the feed 
additive, Niewold et al. reported. 

In contrast, supplementation with 
the product increased the anti-HSA 
immunoglobulin G response signifi cantly 
(1,444 units versus 1,209 units; P < 0.05), 
the researchers said. 

They concluded that a feed additive 
with specifi c anti-infl ammatory 
properties can enhance performance and 
stimulate the immunoglobulin G response 
after immunization. Further study of 
the anti-infl ammatory properties and 
growth-promoting effects of the product 
is planned for better understanding of its 
mode of action.

During questions, Van de Mierop noted 
that the product is based on yeast cells 
but does not contain yeast.

Organic trace minerals
QualiTech Animal Nutrition recently 
fi nished a trial showing that organic 
trace minerals (SQM zinc) in poultry feed 
optimize the bird’s level of performance. 

The research was presented as abstract 
M14 at the science forum.

According to the announcement, by 
using 25% less organic zinc in the feed, 
birds had greater overall bioavailability 
and optimized performance and 
effi ciency.

A 42-day performance study was 
conducted utilizing 2,640 straight-run 
broiler chicks in 88 pens containing 
30 chicks per pen. Bird weight was 
measured at the initiation of the study, at 
the midpoint (21 days) and at completion 
(42 days). Feed effi ciency was calculated 
based on total pen bird weight and total 
feed intake throughout the 42-day study. 
Birds were monitored daily for morbidity 
and mortality.

The trace mineral of interest in the 
study was zinc, which was provided 
either by an inorganic sulfate source or 
as an organic polysaccharide complex. 
The levels of zinc evaluated were 0 ppm, 
20 ppm, 40 ppm, 60 ppm, 80 ppm or 100 
ppm. 

The results from this study indicate 
that the use of zinc from an organic 
source will provide the highest level of 
live animal performance (Figure). The 
additional cost of using an organic source 
has been shown to be offset by the ability 
to reduce the level of incorporation, the 
announcement said. 

Su stainable seaweed
Cornell University animal science 
professor Xingen Lei is testing marine 
algae as a new protein-rich source of feed 
to supplement and replace some of the 
corn and soybean meal mix traditionally 
given to food-producing animals.

By doing so, he could transform 
a biofuel byproduct into a valuable 
commodity, potentially freeing up 
thousands of acres of cropland, an 
announcement said.

“Current animal feed directly competes 
against human food sources and, thus, 
is unsustainable,” Lei said. “We must 
develop alternatives to soybean and corn 
for animal feeds.”

Algae produces 50 times more oil 
per acre than corn, has a much smaller 
carbon footprint, uses nutrients more 
effi ciently than land plants with no runoff 
and places no demand on high-quality 
agricultural land or freshwater supplies, 
he said.

There are an estimated 1 billion swine, 
1 billion cattle, 2 billion sheep and goats 
and 40 billion poultry worldwide. The 
average pig consumes about 660 lb. of 
feed by the time it goes to market, Lei 
said, so replacing just 10% of that feed 
with algae would save 33 million tons.

Lei’s preliminary research found that 
dried defatted algae derived from biofuel 
production can replace up to one-third 
of soybean meal in diets for pigs and 
chickens. It is an attractive source 
because it is high in protein, having 20-
70% protein versus about 10% in corn and 
40% in soybean meal.

Lei and his co-researchers are now 
working to determine which algal species 
are best for feed and the proper ratios 
of algae, soybeans and corn. They are 
also trying to determine whether there 
are risks or additional health benefi ts 
to people from consuming the resultant 
products, such as meat and eggs.

Samples are shipped to Lei’s lab from 
Hawaii, where algae is being cultivated on 
a few acres as part of a $15 million pilot 
project by Cellana and a multi-university 
consortium led by Cornell earth and 
atmospheric sciences professor Chuck 
Greene and chemical and biomolecular 
engineering professor Jeff Tester.

Ramping up commercial-scale algae 
production will require thousands of 
acres and hundreds of millions of dollars, 
Greene said.

This is where Lei’s work comes in: 
Turning a biofuel byproduct into a 
value-added product could be the key 
to commercial viability and may spawn 
other new industries. The global animal 
feed market is expected to exceed 1.5 
billion tons per year by 2020, and 15% of 
that amount (220 million tons) is protein, 
Lei said.

Lei’s algae is not the seaweed found 
along coastlines or in sushi but a dried 
version of their single-cell cousin. Its 

simpler structure means it is easier 
to break down and does not contain 
the complex cellulose that presents 
challenges to the production of plant-
based biofuels, the announcement 
said. 

E. coli stress
Escherichia coli bacteria thrive in the 
lower intestines of people and other 
animals, including birds. Most are vital 
constituents of healthy gut fl ora, but 
certain forms of E. coli cause a range 
of diseases in both people and poultry, 
according to an announcement from 
Arizona State University.

In a recent issue of the journal PLoS 
ONE, a team of researchers at Arizona 
State’s Biodesign Institute investigated 
disease-causing avian pathogenic E. coli 
(APEC). By studying circular segments 
of bacterial DNA known as plasmids, 
the group uncovered some of the 
tricks these highly adaptive organisms 
use to survive, even in the face of 
daunting environmental challenges, the 
announcement said.

According to assistant research 
professor Melha Mellata, lead author 
of the current study, the research 
is an important step toward a more 
thorough understanding of the genetic 
underpinnings of pathogenic E. coli.

“E. coli bacteria that are able to persist 
and cause diseases have developed 
multiple strategies to achieve this,” 
she said. “It is important to elucidate 
the genetic mechanisms used by these 
bacteria so that we can turn their own 
weapons against them.”

Birds, including chickens, can become 
infected with APEC, causing colibacillosis 
— an acute and often fatal disease — 
which results in signifi cant economic loss 
for the poultry industry. Further, because 
APEC bacteria bear a genetic blueprint 
similar to other members of the group 
of extra-intestinal pathogenic E. coli to 
which they belong, the danger exists for 
such avian bacterial strains to cross the 
genetic barrier to infect people, causing 
zoonotic diseases.

While the genetic kinship of human 
and avian pathogenic E. coli strains is 
cause for concern, it may also provide 
an opportunity for the development of 
a vaccine capable of cross-protecting 
people and birds if a group of genes 
common to all extra-intestinal E. coli can 
be identifi ed and targeted. 

Roy Curtiss, director of the Center for 
Infectious Diseases & Vaccinology at the 
Biodesign Institute, oversees a project 
aimed at achieving this goal.

In the current study, the team 
investigated the genetic sequence of 
several large plasmids in a strain of 
APEC commonly used for research 
purposes. Previously, the fi rst of three 
large plasmids had been sequenced and 
analyzed by the group and was found 
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to code for virulence factors, which 
help the bacterium infect its host. The 
current study sequenced two other large 
plasmids for the fi rst time, as well as a 
smaller APEC plasmid whose signifi cance 
remains obscure.

Unlike the fi rst of the three large 
plasmids examined, the second and 
third do not encode for common 
virulence factors and appear to play 

only a minor role in the actual infection 
process of APEC bacteria. The team 
hypothesized that these plasmids 
instead confer heightened survival 
potential during stressful environmental 
situations, including in bacterial 
subsistence soils, poultry litter or 
acidic conditions.

The announcement noted that the 
current research improves the prospects 

for a new range of vaccine candidates 
conveying cross-protection from extra-
intestinal pathogenic E. coli infections in 
both people and birds. 

“We are very confi dent that our 
strategy in designing a much broader 
vaccine targeting multiple subgroups of 
pathogenic E. coli will result in positive 
health and economic impacts,” Melha 
said. ■


