
Program and Abstracts
www.GutHealthSymposium.com/2016

in Production of Food Animals
November 14–16, 2016, St. Louis, Missouri

Symposium on Gut Health



10

SYMPOSIUM ON GUT HEALTH 
IN PRODUCTION OF FOOD ANIMALS

Poster Presentations

P112  Evaluation of different disinfectants and antiseptics to surface sterilize turkey eggs 
and hatch germ-free turkey poults.
M. Sylte*, L. Chandra, and T. Looft, USDA ARS National Animal Disease Center, Ames, IA.

P113  Rumen metagenome of rumen liquid and solid fractions in response to inclusion of 
corn, sorghum, and treated sorghum distillers’ grains in finishing diets.
E. A. Latham*1,2, W. W. Gentry2, J. S. Jennings2, and W. E. Pinchak3, 1Texas A&M, College Station, TX, 
2Texas A&M AgriLife Research, Amarillo, TX, 3Texas A&M AgriLife Research, Vernon, TX.

P114  Clostridium perfringens infection of the chicken induces immunometabolic 
alterations in the duodenum that includes the glycolytic and insulin signaling and 
NLRP3 inflammasome-mediated inflammatory cell death.
M. l. Kogut*1 and R. Arsenault2, 1USDA-ARS, College Station, TX, 2University of Delaware, Newark, DE.

P115  Survey of Clostridium perfringens populations in dairy cattle from Wisconsin and 
Texas.
J. S. Thompson*, J. J. Mouradian, J. Schissel, M. N. Griffin, A. H. Smith, and T. G. Rehberger, Agro 
BioSciences Inc, Wauwatosa, WI.

P117  A target for intervention: Necrotic enteritis in broilers triggers changes in the PI3K-
Akt signaling network that are distinct between duodenum, jejunum, and ileum.
C. N. Johnson*1, J. A. Byrd2, M. H. Kogut2, and R. J. Arsenault1, 1Department of Animal and Food 
Sciences, University of Delaware, Newark, DE, 2United States Department of Agriculture, Agricultural 
Research Service, SPARC, College Station, TX.

P118  Phage endolysins as alternative antimicrobials for treating Clostridium perfringens, 
a causative agent of necrotic enteritis.
D. T. Rowley1, B. Oakley2, J. Foster-Frey1, D. M. Donovan*1, S. M. Swift1, and S. Rahimipour3, 1Animal 
Bioscience and Biotechnology Laboratory, USDA-ARS, Beltsville, MD, 2College of Veterinary Medicine, 
Western University of Health Sciences, Pomona, CA, 3Bar-Ilan University, Ramat-Gan, Israel.

P119  Effect of medium and short chain fatty acids on performance and gut health in 
piglets.
C. Sol*, N. Hillis, M. Puyalto, and J. J. Mallo, NOREL SA, C/Jesus Aprendiz, 19, Madrid, Spain.

P120  Influence of a direct-fed microbial on growth performance, digestibility, methane 
production, and gut health across multiple livestock species.
J. Barnes*, M. Showell, and R. Carpenter, BiOWiSH Technologies, Inc, Cincinnati, OH.

P121  Increases in volatile fatty acid production and stimulation of key microbes by 
Original XPC™ and NutriTek® in an in vitro rumen microbial model.
T. Kwan*, A. Brainard, C. Reedy, T. Werner, J. Butler, M. Scott, and I. Yoon, Diamond V, Cedar Rapids, 
IA.

P122  Effects of oral administration of various essential oils on intestinal characteristics 
and intestinal microbiota in broilers.
Won Yun*1, Ji Hwan Lee1, Chang Hee Lee1, Seo Young Oh1, Hyeun Bum Kim2, and Jin Ho Cho1, 
1Chungbuk National University, Cheongju, Chungcheongbuk, South Korea, 2Dankook University, 
Cheonan, Chungcheongnam, South Korea.

P123  Effect of supplementation of rumen protected live yeast on site and extent of 
digestion in the digestive tract of beef heifers fed high-grain diet.
P. X. Jiao1,2, F. Z. Liu2, S. Ding1, N. Walker3, and W. Z. Yang*1, 1Agriculture and Agri-Food Canada, 
Lethbridge Research and Development Centre, Lethbridge, AB, Canada, 2North West Agriculture and 
Forestry University, Yangling, Shaanxi, China, 3AB Vista, Marlborough, Wiltshire, UK.

P124  Effect of yeast extract rich in nucleotides on gut health and performance of broiler 
chickens.
A. Garcia*1, S. Solorio1, M. Forat2, V. Navaro2, R. Raspoet1, and T. G. Kiros1, 1Phileo-Lesaffre Animal 
Care, Marcq-en-Baroeul, Lille, France, 2Instituto Internacional de Investigacion Animal (IIIA), Mexico.
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between the infected gut tissues. Differences were observed 
in CREB (immunity, cell survival), RPS6KB1 (cell survival/
growth), AKT3 (insulin signaling, immunometabolism), CDC37 
(cell stress response), EIF4EBP1 (protein translation regulation), 
IRS1 (insulin signaling, immunometabolism), MAPK1 (cell 
growth), mTOR (immunometabolism), PIK3CB (cell growth, 
immunity), PIK3CG (immunity), and PRKAA1 (energy sensor, 
immunometabolism). NE is a multifactorial disease that includes 
nutritional and infectious causes and effects and results in distinct 
pathology in the different gut segments. The differences in the 
PI3K-Akt signaling network between the gut segments, which 
impact cell growth, development, metabolism and immune 
responses, may be important in understanding the mechanism of 
NE and designing targeted intervention strategies.

Key words: kinome, clostridium, immunometabolism

P118   Phage endolysins as alternative antimicrobials 
for treating Clostridium perfringens, a causative agent 
of necrotic enteritis.
D. T. Rowley1, B. Oakley2, J. Foster-Frey1, D. M. Donovan*1, 
S. M. Swift1, and S. Rahimipour3,
1Animal Bioscience and Biotechnology Laboratory, USDA-
ARS, Beltsville, MD, 2College of Veterinary Medicine, West-
ern University of Health Sciences, Pomona, CA, 3Bar-Ilan 
University, Ramat-Gan, Israel.

Clostridium perfringens is a major necrotic enteritis causing 
bacterial pathogen in poultry, and a source of food poisoning and 
gas gangrene in people. C. perfringens can also cause mild to 
severe enteritis in pigs. In the EU, the occurrence of C. perfringens 
associated necrotic enteritis in poultry has increased as antibiotic 
use has decreased. As the US moves away from use of antibiotics 
in animal feed, we can expect an increase in necrotic enteritis 
with subsequent losses from morbidity and, in subclinical cases, 
losses from decreased chicken weights. Alternatives to antibiotics 
in animal feed will be needed in the near future. The genomes of 
43 unique C. perfringens isolates from chicken were sequenced, 
examined for peptidoglycan hydrolase enzymes by homology to 
known enzymes. There were more than 120 putative peptidoglycan 
hydrolases (primarily phage endolysins) identified that clustered 
into 15 groups according to homology [less than 50% amino acid 
identity between groups and more than 90% amino acid identity 
within group]. Of 15 representative lysins (one from each group) 
4 lyins were shown to have high lytic activity against all 43 of the 
initial isolates in plate lysis assays but not other gram-positive 
or gram-negative species tested. Activity was also demonstrated 
in both zymogram, and turbidity reduction assays. The domain 
architecture and relative activity of the 4 lysins has been 
determined. Sonication production of nanoparticles composed of 
phage endolysins as alternative antimicrobials will be described.

Key words: necrotic enteritis, poultry, alternative antimicrobials

P119   Effect of medium and short chain fatty acids on 
performance and gut health in piglets.
C. Sol*, N. Hillis, M. Puyalto, and J. J. Mallo,
NOREL SA, C/Jesus Aprendiz, 19, Madrid, Spain.

The objective of this study was to evaluate the effect of sodium 
salts of coconut fatty acids distillates (DICOSAN) and sodium 
butyrate protected with sodium salts of palm fatty acids (Gustor 

N’RGY) on performance and gut microbiology in weaned 
piglets. A total of 72 piglets, with 21d of age (7.1 ± 0.15 kg) were 
distributed into 18 pens and 3 experimental groups: control diet 
(CTR) or the same diet supplemented with DICOSAN (DIC; 
0.3%; minimum content of lauric acid 32%); or Gustor N’RGY 
(N’RGY; 0.1% minimum content of sodium butyrate 70%), 
all offered ad libitum. The trial lasted 14 d and intake and live 
weight were recorded at the end. On d 14 one piglet per pen was 
euthanized and ileum and cecum content were sampled to evaluate 
microbial counts. Data were analyzed by one-way ANOVA 
using GLM procedure of SAS. No significant differences were 
observed in final BW, although piglets in N’RGY and DIC groups 
were heavier than CTR group (8.96, 9.64 and 9.95 kg, for CTR, 
N’RGY and DIC, P = 0.14). ADFI was numerically higher in the 
DIC fed animals at 35d (407, 403 and 456 g/d, for CTR, N’RGY 
and DIC, P = 0.30). DIC treatment also tended to improve FCR 
when compared with the other treatments (2.32, 1.55 and 1.35, for 
CTR, N’RGY and DIC, P = 0.09). Regarding microbial counts, 
no significant differences were seen in lactobacillus at ileum or 
in cecum level, however, N’RGY and DIC groups numerically 
increased that count. The use of N’RGY numerically reduced and 
DIC significantly reduced coliforms in ileum (7.33, 5.76 and 4.79 
Log cfu/g, for CTR, N’RGY and DIC, P = 0.03) and in cecum 
(7.30, 5.30 and 4.75 Log cfu/g for CTR, N’RGY and DIC, P = 
0.03) compared with CTR group. For E. Coli and enterobacteria 
in ileum and in cecum all treatments followed the same pattern, 
being a significant reduction of counts with DIC treatment 
compared with CTR. Results suggest a higher antibacterial effect 
of medium-chain fatty acid (DICOSAN) in the intestinal lumen 
and it was reflected in a better performance of the animals. In 
addition, even the low dosage of protected sodium butyrate 
(Gustor N’RGY), showed moderate effects on performance and 
on intestinal microflora.

Key words: protected sodium butyrate, medium-chain fatty acid 
salts, piglets

P120   Influence of a direct-fed microbial on growth 
performance, digestibility, methane production, and 
gut health across multiple livestock species.
J. Barnes*, M. Showell, and R. Carpenter,
BiOWiSH Technologies, Inc., Cincinnati, OH.

Direct-fed microbials (DFM’s) provide a viable alternative to 
antibiotics for growth enhancement, improved digestibility 
and gut health across species. The effects of a DFM containing 
bacteria from the genera Bacillus and Lactobacillus are reported 
for poultry, cattle, and swine. Feed conversions for broiler chicks 
on both high protein and low protein pelleted diets improved 3.5% 
and 6.6%, versus the respective controls when the DFM is added. 
This benefit derives from improved feed ingredient utilization. 
In a simulated rumen environment, a dosage equivalent to 25 g 
DFM per metric ton of feed improves in vitro digestibility of a 
poor quality feed like hay. This traces to more complete digestion 
of crude protein, higher nitrogen production per kilogram of feed 
and production of higher levels of key volatile fatty acids, like 
propionate, while shifting the ruminal microbiome. Analysis of 
the ruminal contents using TRFLP showed a microbiome shift at 
the genus level over time. Steers fitted with rumen cannulas were 
fed a growing beef cattle diet consisting of hay, corn, soybean 
meal, dried distillers’ grains (DDGs) and molasses. Results from 
this study showed a 42% reduction in methane production for 
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