
DISCUSSIONS of supplemental iron 
in the animal sciences are fre-
quently limited to providing an 

iron dextran injection to neonatal pig-
lets, although inorganic or organic iron 
products are often included in trace 
mineral premixes to ensure that iron re-
quirements are met.

With that said, does the role of supple-
mental iron need to be reassessed, espe-
cially for animal classes other than the 
neonatal pig?

At the 2018 Poultry Science Assn. an-
nual meeting, Jack E. Garrett and Greg 
Nunnery of QualiTech Inc. and Michael 
D. Sims of Virginia Diversifi ed Research 
Corp. presented a poster summarizing 
a three-trial study looking at the infl u-
ence of iron source, supplementation 
level and phytase level on broiler perfor-
mance (poster 502P).

According to Garrett, he started think-
ing about iron fortifi cation after other 
researchers at the 2015 Poultry Science 
Assn. meeting presented their examina-
tion of the infl uence organic/chelated 
mineral sources have on phytase activ-
ity compared to inorganic sources.

He told Feedstuffs that since iron can 
be an antagonist to enzyme activity, he 
wondered if an organic iron source could 
infl uence phytase activity enough that 
lower enzyme levels would be effective. 
Garrett and his colleagues presented a 
study in 2017 that indicated that lower 
levels of phytase could be used when an 
organic iron source was supplemented 
at 60 parts per million.

The research presented in 2018 
showed that an organic source of di-
etary iron had a positive infl uence on 
broiler performance, indicating that us-
ing iron sulfate is not as effective, but no 
infl uence was observed for the feeding 
level (20 ppm versus 60 ppm of iron), 
indicating that the broiler performance 
response was due to the organic  iron 
source.

According to the poster abstract, the 
organic iron source improved bird per-
formance independent of other treat-
ments, which suggests that other un-
measured parameters were infl uenced 
by iron source, such as pathogen load, 
since certain pathogens have a require-
ment for iron that could create a subclin-
ical infection rate.

Garrett provided a QualiTech tech-
nical bulletin that describes other re-
search into the effect of organic iron in 
broilers under microbial challenge. This 
research was conducted with broilers 
housed on built-up litter under moder-

ReprintFeedstuffs, September 4, 2018

© 2018 Feedstuffs. Reprinted with permission from Vol. 90, No. 09, September 4, 2018

ate stress conditions to create a subclini-
cal bacterial and coccidial challenge (a 
mixture of Eimeria acervulina, Clostridi-
um perfringens and Escherichia coli).

According to the technical bulletin, 
the infl uence of iron on pathogen growth 
varied across the microbial species eval-
uated in this study. E. coli counts were 
not infl uenced by iron source, but C. 
perfringens and Eimeria counts were sig-
nifi cantly reduced by organic iron com-
pared to inorganic iron sulfate.

This reduction could be a good ex-
planation for the overall signifi cant im-
provement in performance observed in 
the birds fed organic iron, Garrett con-
cluded in the technical bulletin.

With an organic iron source, Garrett 
said it appears that the improved iron 
availability to the host animal and con-
sequent reduction in the amount of iron 
available to microbial pathogens could 
be just as effective in decreasing overall 
pathogen numbers and, thereby, could 
improve broiler performance.

While research continues, Garrett told 
Feedstuffs that these fi ndings may help 
producers moving toward “no antibiot-
ics ever” and vegetarian diets for broiler 
production.

Past research
A search through the online Feedstuffs 
archives showed that the role iron plays 
in bacterial infections has been explored 
in the past.

• Collaborative research — led by 
professor Phillip Klebba, head of the 
department of biochemistry at Kansas 
State University — clarifi es how micro-
organisms colonize animal hosts and 
how scientists may block them from do-
ing so, according to an article in the Jan. 
15, 2013, issue of Feedstuffs. The fi ndings 
suggest new approaches in the fi ght 
against bacterial disease and new strate-
gies for antibiotic development, Kansas 
State said at the time.

The study, done in collaboration with 
Tyrrell Conway, director of the Microar-
ray & Bioinformatics Core Facilities at 
the University of Oklahoma, and Salete 
M. Newton, Kansas State University re-
search professor of biochemistry, ap-
peared in PLOS ONE. It showed how iron 
acquisition affects the ability of bacteria 
to colonize animals, which is the fi rst 
stage of microbial disease.

“This paper establishes that iron up-
take in the host is a crucial parameter 
in bacterial infection of animals,” Klebba 
said. “The paper explains why discrep-
ancies exist about the role of iron, and it 
resolves them.”

Iron plays a key role in metabolism, 
leading bacteria and animals to battle 
each other to obtain it. Klebba’s team 

Is it time to re-evaluate dietary 
iron for broiler production?
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found that E. coli must acquire iron from 
the host to establish a foothold and colo-
nize the gut — a concept that was often 
debated by scientists.

“For years, it was theorized that iron 
is a focal point of bacterial pathogenesis 
and infectious disease because animals 
constantly defend the iron in their bod-
ies,” Klebba said. “Animal proteins bind 
iron and prevent microorganisms from 
obtaining it. This is called nutritional 
immunity, and it’s a strategy of the host 
defense system to minimize bacterial 
growth.” He added, however, that “suc-
cessful pathogens overcome nutritional 
immunity and get the iron.”

Prior to Klebba’s research, little was 
known about what forms of iron enteric 
bacteria use when growing in the host, 
but this study showed that the native 
Gram-negative bacterial iron uptake sys-
tems are highly effective. Researchers 
have questioned whether the preven-
tion of iron uptake could block bacterial 
pathogenesis.

Klebba emphasized that this study 
leaves “no doubt about the importance 
of iron” when E. coli colonizes animals 
because bacteria that were systemati-
cally deprived of iron became 10,000-fold 
less able to grow in host tissues.

“This is the fi rst time our experiments 
unambiguously verifi ed the indispens-
ability of iron in infection because, here, 

we created the correct combination of 
mutations to study the problem,” Klebba 
said.

The Kansas State researchers were us-
ing their fi ndings to isolate antibodies 
that block bacterial iron uptake, which 
they said may help animals and people 
defend themselves against microbial dis-
eases.

• The archive search for iron research 
also turned up a novel vaccine system 
based on siderophore receptor and 
porin (SRP) technology that was intro-
duced (Feedstuffs, April 19, 2017) for 
dairy cattle. The vaccine technology is 
fundamentally different from other op-
tions because it utilizes SRP technology.

Disease-causing bacteria require iron 
for growth and survival. When vacci-
nated with SRP, a cow’s immune system 
is stimulated to make antibodies against 
the targeted siderophore receptors and 
porins, located in the outer wall of the 
bacteria. SRP vaccine-induced antibod-
ies bind and block the transfer of iron 
and nutrients through bacterial cell wall 
pores, starving bacteria of needed nutri-
ents, specifi cally iron. 

Endowed chair
The Purdue University department of 
animal sciences has established its fi rst 
endowed chair in poultry science, which 
will help support a faculty member con-

ducting research, education and out-
reach in the poultry industry.

The Terry & Sandra Tucker chair 
in poultry science will help leverage 
current research on issues of importance 
to the poultry industry with a focus 
on physiology, immunology, disease 
and well-being. The chair is named in 
recognition of a $1 million gift from the 
Tuckers, which will be matched through 
the Purdue College of Agriculture 
endowed chair challenge matching 
gift program to create a $2 million 
endowment.

“Through the generosity of Terry 
and Sandra, we will be able to recruit 
and retain a faculty member to play 
a critical role in conducting research 
and extension that is benefi cial to 
consumers and the duck and broader 
poultry industry while educating the 
next generation of professionals,” said 
Karen Plaut, the Glenn W. Sample dean of 
Purdue Agriculture.

“Indiana is a national leader in the 
poultry industry, ranking fi rst in duck 
production, third in egg production and 
fourth in turkey production,” said Alan 
Mathew, department head and professor 
of animal sciences. “The endowed chair 
that this gift makes possible represents 
our commitment to furthering the edu-
cation, research and outreach in this im-
portant sector.” ■


